




SOILS REPORT No. 16 1971 

of the 

GRAHAMDALE AREA 

by 

G. F. MILLS and R. E. SMITH 

with a Section on Forestry 

by 

S. C. ZOLTAI and N. B. SCHULTZ 
Canada Department of Fisheries and Forestry 

With a Soi1 Map covering Townships 26 to 34, Ranges 6 and 7; Townships 
21 to 34, R.anges 8 and 9; Township 22, Range 10; Townships 23 to 34, 
Ranges 11 and 12; and the lower portion of Township 35, Ranges 6 to 12; 
a11 west of the Principal Meridian. 

MANITOBA SOIL SURVEY 

CANADA DEPARTMENT qf AGRICULTURE 
MANITOBA DEPARTMENT ~j AGRICULTURE 

LANDS BRANCH, MANITOBA DEPARTMENT of MINES AND NATURAL RESOURCES 
AND 

DEPARTMENT OF SOIL SCIENCE, THE UNIVERSITY OF MANITOBA 

Report published by the Manitoba Department of Agriculture. 
Map published by the Canada Department of Agriculture. 



Preface 

THE REPORT ON THE SOILS of the Grahamdale area is the sixteenth in a series 
of reports devoted to the description of the soils of Manitoba. The purpose 
of the report is to supply basic information about the soils of the area-their 
distribution and characteristics, their capability for the production of agri- 
cultural and forest crops and their properties affecting use and management 
for various urban and recreational developments and other engineering appli- 
cations. This publication consists of two parts: a coloured soi1 map and the 
report. 

Soi1 series and phases of series are the basic units used in mapping the soils. 
These map units are used wherever the scale of mapping and soi1 complexity 
permitted. However, in most of the map area, soi1 series occur in intricate 
patterns and in such small areas that they could not be shown separately on 
the map. Such soi1 areas are shown as complexes of two or more series, with 
a symbol for each component followed by a number representing the decile 
portion of that component in the complex. 

The soi1 map indicates the distribution and area of the soi1 map units. 
It is published at a scale of one inch equals two miles. Township and Range 
numbers are shown along the margin of the map. Soi1 mapping units are 
identified by colour and letter designations. Complexes are coloured the same 
as the dominant member; the colour of phases corresponds to the series to 
which they belong. A key to colour and letter designations appears in the 
descriptive legend along the side of the map. 

The report is divided into six parts. Part 1 describes the location and 
extent of the area, the history of land settlement, population distribution, 
transportation routes, market facilities and industries. Part II describes the 
physical features including geology, relief, drainage, climate and vegetation. 
Part III presents a key to the soils of the area, describes the general soi1 areas, 
and gives a detailed description of the physical, chemical and morphological 
features of each soi1 series. Part IV presents a grouping of the soils into agri- 
cultural land-use capability classes, subclasses and units indicating the suit- 
ability of each soi1 for regional crops. Part V, prepared by staff of the Canada 
Department of Fisheries and Forestry, provides an historical background 
of the forest industry and a general knowledge of forest conditions in the area. 
Estimated productivity and required reproduction practices of forest tree 
species for the soils of the area and a grouping of soi1 series into forest land-use 
classes, subclasses and units, is also presented. Part VI describes the en- 
gineering properties of the soils. Engineering test data are presented and 
interpretations are made for various engineering applications. Soi1 groupings 
for building sites for residential or light commercial construction and a rating 
of the soils desirability based on soi1 limitations is made. The kinds and 
relative degree of soi1 limiting factors affecting land-use for specific recreational 
need is described. 
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Summary 

THE REPORT ON THE SOILS of the Grahamdale Area covers 2,988 square miles 
(approximately 1,930,OOO acres) in the central portion of the Interlake district 
of Manitoba. This area lies entirely in the Manitoba Lowlands portion of the 
Interior Continental Plain of Canada. The climate is subhumid, continental 
with 19 inches of annual precipitation and a mean annual temperature of about 
34°F. There is a definite summer maximum of precipitation. Forest growth 
forms the dominant vegetative caver of the area. Aspen, white spruce and 
jackpine are dominant in the central portion, with increasing amounts of black 
spruce in the northem portion. Stands of scrubby aspen and oak interspersed 
with open grassland occur in the south-west corner of the map area. 

The mapped area cari be divided into two main regions on the basis of 
surface deposits. The larger of the two areas, the Interlake-Westlake Till 
Plain, occurs generally above the 825 foot contour as an irregularly, very gently 
sloping ground moraine. Large portions of this area are characterized by low 
ridge and swale topography with a general northwest to southeast pattern. 
The surface deposits consist mainly of wave-washed, extremely calcareous, 
medium-textured, stony, glacial till. The Winnipeg Lake Terrace Section 
is a level to irregularly, gently sloping area of till and lacustrine deposits. 
Complexes of extremely calcareous medium-textured till and moderately 
calcareous fine-textured till occur between the 825 and 800 foot elevations; 
moderately deep organic deposits, mainly overlying lacustrine materials, occur 
in level to depressional areas below the 800 foot contour. 

The map area consists of approximately 30 percent Black and Dark Grey 
soils; 20 percent Brunisolic and Luvisolic soi+; 20 percent Gleysolic soils and 
15 percent Organic soils. Slow surface drainage affects the soi1 moisture 
regime over much of the area. About 50 percent of the soils are well to im- 
perfectly drained and about 35 percent are poorly to very poorly drained. 
The soils found on the extremely calcareous till are a11 very stony and have 
very thin surface horizons. Soils formed on the moderately calcareous clay 
textured materials have deeper profiles and are less stony. 

Land use in the map area ranges from ranching operations in which livestock 
are sustained mainly on native forage and herbage with only very small acreages 
having been improved, to a diversified type of farming, involving the culture 
of cash crops along with a high dependence on livestock production. Large 
portions of the map area remain as Crown land best suited for wildlife, recreation 
and forestry. The intermixed livestock-cash trop enterprise is found within 
the lake ter-race section around Gypsumville and Lake St. Martin and in 
scattered areas of the till plain, in particular between the east side of Lake 
Manitoba and No. 6 highway where stoniness is less severe. The improved 
land on these farms is used for cropping or for grazing and tame forage produc- 
tion, depending on stoniness and drainage. Production of coarse grains and 
wheat is carried out on the less stony soils and on some of the poorly drained 
lacustrine soils where drainage has been improved. Much of the grain pro- 
duced is used for livestock feed. The ranching operations in the less developed 
portions of the map area require large acreages as the bush covered land is 
capable of supporting only a limited number of cattle. However, the low 
carrying capacity of this land is readily improved by bush clearing programs. 
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SOILS of the GRAHAMDALE AREA 

PART I 

GENERAL DESCRIPTION OF AREA 

A. LOCATION AND EXTENT 

This report covers an area of approximately 
2,988 square miles (1,930,300 acres) located in 
the central portion of the Interlake district of 
Manitoba. Lake Manitoba, a major feature of 
the area, occupies approximately 432,800 acres 
and SO reduces the land area reported on to 
1,497,500 acres. The area includes a11 of Town- 
ships 26 to 34, ranges 6 and 7; Townships 21 
to 34, R.anges 8 and 9; Townshlp 22, R.ange 10; 
Townships 23 to 34, Ranges 11 and 12; and the 
lower portion of Township 35, R.anges 6 to 12; 
a11 t’est of the Principal Meridian. The location 
of this area with respect to other surveyed areas 
is shown in Figure 1. 

The map area includes: parts of the Muni- 
cipalities of Siglunes and Eriksdale, portions 
of the Local Government districts of Graham- 
dale and Alonsa with the remainder being 
comprised of Unorganized Territory (see Figure 
2). 

B. HISTORY OF DEVELOPMENT 

Ellis has divided land settlement in the 
Interlake district into three periodsl. The first 
period from 1871 to 1900 involved the settle- 
ment of the portion of the Interlake south of 
the Grahamdale area. 

There was a boom in land development 
during the second period from 1900 to 1930 
coinciding more or less with railway construc- 
tion in the Interlake. R.ailway access was pro- 
vided to Gypsumville and Arborg in 1919 and 
Hodgson and Riverton in 1914. The population 
of the Interlake (Census Division 12) rose from 
10,000 people in 1901 to over 36,000 by 1921. 
The rapid population growth up to 1921 was the 
result of the increased transportation facilities, 
together with accompanying land settlement 
by homesteading and sales throughout the dis- 
trict and soldier settlement following the First 

1. Ellis, J. H., “Land Use Prohlems in the Interlake and Westlake 
High Lime Region in Manitoba”, 
Sails and Crops Branch, 

1964. Report presented to The 
Manitoba Department o Agrxulture and 

Lands Branch, Manitoba Department of Mines and Natural 
ReSOUICeS. 

World War. From this peak the population 
declined slightly to about 33,000 people, re- 
maining fairly constant to the present time. 

Since 1930, with the end of Federal juris- 
diction over Manitoba lands and the cessation 
of the Homestead Act, a11 land disposa1 has 
been by sales. Most of the municipalities in 
the Interlake district have experienced a de- 
crease in farm population and in the land held 
in farms during this period. Evidence of this is 
seen in the number of farms which have been 
abandoned or taken into larger units and used 
as ranch land. 

Ellis in his report states that: “Because of 
the natural problems associated with specific 
soils and physical conditions in the Interlake 
area, agricultural pioneer conditions continue 
to prevail over much of the organized territory 
and much of the unorganized portion has not 
as yet attracted agricultural development and 
settlement.” ,4t the present time, the main 
factors limiting the development and more in- 
tensive agricultural use of this area are stoni- 
ness, poor drainage and dense bush caver. 
With modern technology, stone-picking, in 
many cases, has become a mechanized, routine 
part of the farm operation. Improved drainage 
in some instances cari be attained at the in- 
dividual farm level; in other cases drainage is 
best carried out by group action with govern- 
ment supervision or aid. Government spon- 
sored programs which provide financial assis- 
tance to forma1 groups of farmers for the 
clearing of the bush caver have been initiated 
recently. 1 t is these programs and others which 
could hasten the agricultural development of 
the area. 

C. POPULATION 
The total population of the Grahamdale area 

in 1961 was 3,867~. This represents a popula- 
tion density of about 1.2 people per square mile, 
but as about 18 percent of these people live in 
the unincorporated towns and villages of Gyp- 
sumville, Moosehorn, Spearhill and Steeprock 

2. Census of Canada, 1961. 
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SOILS OF THE GRAHAMDALE AREA 

and another 27 percent of the people live in the 
various hamlets and settlements with popula- 
tion less than 50, the actual density. of rural 
population is about 0.7 people per square mile 
(see Figure 2 and Table 1). 

The distribution of rural population is quite 
variable over the map area. The greater con- 
centration of population lies in the areas with 
a larger percentage of cultivated land. These 
areas are found between the main transporta- 
tion routes of the area, (Provincial Trunk High- 
way No. 6 and the Canadian National Railway 
line to Gypsumville) and the shores of Lake 
Manitoba and Lake St. Martin. There are also 
concentrations of population associated with 
the Indian R.eserve at Ebb and Flow Lake, 
Dog Lake and Lake St. Martin. In over 
twenty townships where very stony or wet land 
predominates there is no settlement whatso- 
ever. 

TABLE I 

Population of Unincorporated Towns, Villages 
and Settlementsl 

Gypsumville _,..,...._..._.._... 235 Birch Bay _,._,_.._. less than 50 
Moosehorn. __. _. _. ,208 Hilbre. .._... less than 50 
Steeprock... _.. .,,,,..._.._...._ 168 Fairford .._._...... .less than 50 
Spearhill.. 75 St. Martin.. . ..less than 50 
Vogar. __....... less than 50 Homebrook _._.._.. less than 50 
Oakview. __..._..... less than 50 Davis Point.. .less than 50 
The Narrows....less than 50 Ridley .._..._.._...... less than 50 
Grahamdale less than 50 Cayer. less than 50 
Faulkner .less than 50 Bayend. .less than 50 

Reykjavik .._.._ ..less than 50 

1. Dominion Bureau of Statistics, 1961. 

D. TRANSPORTATION, MARKETS AND 
INDUSTRIES 

The more densely populated portions of the 
Grahamdale area are well supplied with roads, 
whereas few or no roads at a11 exist in the areas 
of sparse population. The area has one railway, 
the Canadian National Railway line to Gyp- 
sumville with spur lines to Steeprock and 
Spearhill (see Figure 2). This railway and 
Provincial Trunk Highway No. 6 traverse the 
map area in a north westerly direction from 
Winnipeg about 100 miles to the south. A net- 
work of secondary roads serves the local farm 
district and connect with the western side of 
Lake Manitoba via a causeway and bridge at 
The Narrows. Transportation facilities to un- 
inhabited portions of the area are gradually 
being improved by the construction of forestry 
access and fireguard roads. 

.3 

Most of the agricultural produce is trans- 
ported to markets and processing facilities at 
Winnipeg. Local hamlets and villages provide 
a small market for dairy and vegetable pro- 
ducts. A local creamery at Moosehorn provides 
processing facilities. 

Commercial fishing is carried out in the 
winter on Lakes Manitoba and St. Martin. 
Part of the catch is packed at receiving stations 
as fresh fish, the remainder is frozen at the 
camp sites and hauled to rail connections. The 
main species caught are pike, pickerel and 
sauger. 

Forest products, aside from posts and fuel 
used locally are of minor importance in this 
area. There once were good forest stands here 
but repeated fires have destroyed them. 

Industrial minerals are mined at Steeprock, 
Spearhill and Gypsumville. Ou tcroppings of 
limestone high in calcium at Steeprock are 
crushed for use in Portland Cernent and the 
deposits found at Spearhill are calcined to 
produce lime. Both of these products are trans- 
ported to Winnipeg for further processing and 
marketing. Gvpsum quarried from outcrops 
immediatëly north 
ville is transported 

and-northeast of Gypsum- 
to Winnipeg for processing. 

FIGURE 3 

Section through gypsum deposits in mine north 
of Gypsumville. 



PART II 

PHYSIOGRAPHIC FACTORS AFFECTING 
SOIL FORMATION 

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

A. GEOLOGY AND SOIL PARENT MATERIAL 

A surface mantle of unconsolidated rock ma- 
terials covers the bedrock formations through- 
out most of the Grahamdale area. These 
unconsolidated materials are ccmposed of rock 
fragments derived from the action of the con- 
tinental ice sheets which completely covered 
Manitoba during the Pleistocene Epoch, on 
the underlying bedrock formations. The ice 
sheets gouged out, picked up and transported 
huge quantities of materials from the bedrock 
formations over which they passed. When the 
ice sheets melted, the rock materials were 
deposited as glacral drift in various forms. 
These drift deposits, along with areas of recent 
alluvium and organic deposits constitute the 
parent materials from which the soils have 
been developed . 
(i) Geology of the Underlying Rocks. 

The bedrock formations underlying the 
Grahamdale area are shown in Figure 4. This 
area is underlain almost entirely by Paleozoic 
limestones and dolostones of the Devonian, 
Silurian and Ordovician Periods. These high- 
lime rock formations in Manitoba have been 
described by various workers1,2,3. The bedrock 
formations trend in a northwest-southeast 
direction and generally dip in a westerly 
direction, SO that the oldest rocks are exposed 
in the northeastern portion of the area. 

The extreme northeastern portion of the 
Grahamdale area is underlain by limestones, 
calcitic dolostones and dolostones of Ordovician 
Age. A broad belt of Silurian dolostones, ap- 

1. Tyrrell. J. B. (1892) Repart on Nortlwestern Manitoba with 
Portions of the Adjacent Districts of Assiniboia and Saskatchewan; 
Geol. Sur~., Canada, Ann. Rept. 1890.91, pt. E. 

2. Goudge. M. F., Limestones of Canada, Their Occurrence and 
Characteristics Pt. V Western Canada (19.L.t) Publication Xl 1. 
Canada Dept. of Mines and Natural Resources, hlines and Geology 
Branch. Ottawa. 

3. Baillir, A. D. Publication 19-2. 50-I. and 51-6, Manitoba Dept. 
of Mines and Nat. Resources, Mines Branch. 

proximately thirty miles wide, lies immediately 
to the west of the Ordovician rocks. These 
rocks, primarily due to greater resistance to 
weathering and erosion, have persisted as a 
prominent ridge through the eastern portion 
of the area. 

Several different rock types, associated with 
a large crater structure in the Lake St. Martin 
area, are present within the Silurian outcrop 
belt. Outcrops of evaporite rocks, gypsum and 
anhydrite occur within an area of 40 square 
miles in Townships 32 and 33, Range 8W4. 
An area of volcanic rocks and associated brec- 
cias is present east and south of the evaporite 
rocks, as well as below the evaporites and 
assoclated red beds. Altered gneissic rock 
occurs in two small outcrops within the evapor- 
ite area, and a series of outcrops of granitic 
rocks is present to the east of the volcanic 
rocks4,a. The complex of granitic, volcanic 
and brecciated rocks occurring in the Lake 
St. Martin area is now believed to comprise an 
explosion crater attributable to either meteor 
impact or to a volcanic eruptions. Evidence 
accumulated by drilling programs indicates the 
evaporite rocks to be probable Jurassic age and 
the volcanic rocks as probable Permian age. 
The granitic and altered gneissic rocks are of 
Precambrian age and are thought to .form the 
rim and central tore of the crater structure. 
Structurally disturbed and probably uplifted 
rocks occur for a distance of about six miles 
around the periphery of the crater structure. 

The western portion of the Grahamdale map 
area is underlain by calcium limestones and 
dolostones of the Devonian Period. The ex- 
treme southwest corner of the map area is 
underlain by bedrock formations of Jurassic 
age. 

The glacial drift in the map area is derived 
mainly from the Paleozoic limestones but con- 
tains some materials from the Precambrian 
rocks to the north and east of the Grahamdale 
area. 

.1. Bannatyne, B. B., 1959. Gypsum-Anhydrite Deposits of Manitoba. 
pu$tion 58-2, Dept. of Mines and Nat. Kesources, Mines 

5. Hunter, H. E., 1951, Igneous Rocks in the Lake St. Martin Area, 
Manitoba. Publication 50-10, Dept. of Mines and Nat. liesources, 
Mines Branch. 

6. McCabe, H. R. and Bannatyne, B. B., Lake St. hlartin-A crypto- 
Explosion or Cratcr Structure. Summary of Geological Field Work, 
1969, Geological Papa 4X9. pp. 115-118. 
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15 



SOILS OF THE GRAI-IAMDALE AREA 

(ii) Surface Deposits and Physiographic Areas 
The distribution of surface deposits and their 

division into physiographic areas are shown in 
Figure 5. The terrain of the Grahamdale area 
lies entirely within the Manitoba Lowlands 
Division of the Interior Continental Plain of 
Canada. The area mapped may be divided into 
two major regions on the basis of surface 
deposits. The larger of these regions is com- 
prised of the Interlake-W’estlake Till Plain, 
consisting dominantly of ground moraine. The 
other main region is the Winnipeg Lake Terrace 
Section of the Manitoba Lowlands and consists 
of lacustrine deposits of various textures and 
thin lacustrine deposits over till. This latter 
region is subdivided into local areas on the 
basis of various physical features. These areas 
are: The Lake St. Martin Lowland and the 
Sturgeon Bay-Lake Winnipeg Lowland. 

The Interlake-W’estlake Till Plain lies mainly 
above the 825 foot contour, and is a gently 
undulating area of ground moraine consisting 
of medium to moderately fine textured ex- 
tremely calcareous till derived from the under- 
lying Paleozoic limestone and from granitic 
rocks from the Precambrian Shield. The depth 
of till is quite variable throughout the area and 
in a few places the limestone bedrock outcrops 
at the surface or is covered by only a thin 
mantle. Large areas of the till plain are charac- 
terized by a distinctive low ridge-and-swale 
topography with a general northwest to south- 
east pattern. This fluted topography may be 
quite linear and regular in pattern or be strongly 
intersecting. The northwestern corner of the 
map area exhibits a drumlinized pattern in 
which long broad ridges about 0.25 to 0.5 mile 
wide are separated by broad swales up to 0.5 
mile wide. In this area a strongly intersecting 
ridge-and-swale topography is superimposed on 
the broad drumlinized ridges. 

After the ice retreated the surface of the 
ground moraine was modified by wave action 
in glacial Lake Agassiz. The most intense 
water working occurred in the shallower waters. 
The effects of the scouring action of the waves 
on the till surface is evident in the following 
features. (1) Textural differentiation with 
respect to topographie position in the low ridge 
and swale portion of the till plain. These 
textural differences are the result of the trans- 
port of fine materials from the ridges to the 
swales. The ridges are usually more gravelly 
or stony, and the surface of the depressions is 
generally fine textured and may appear to have 
a lacustrine overlay on the till. (2) The occur- 
rence of an erosion surface in many of the soils 
of the till plain is indicated by a more or less 

continuous layer of cobbles and stones at or 
near the surface of the till. The surface of such 
areas may be relatively stonefree as a result of 
deposition of finer materials during subsequent 
inundation. 

The Lake St. Martin Lowland is a level to 
irregularly gently sloping area of extremely 
calcareous medium-textured till and moderately 
to strongly calcareous fine-textured till with 
moderately fine-to fine-textured lacustrine de- 
posits occurring at the lower elevations. This 
area is found generally between the 825 and 
800 foot contours. The extremely calcareous 
till is typical of the Interlake-W’estlake Till 
Plain and occurs in a complex mixture with a 
moderately to strongly calcareous clay till. It 
is likely that these materials originated from 
minor readvances of the ice sheet over local 
areas of lacustrine clay. In the till areas the 
soi1 drainage is imperfect to good and in the 
lacustrine areas, imperfect to poor. 

The Lake Winnipeg-Sturgeon Bay Lowland 
is a level to depressional area of moderately 
deep, acidic organic deposits usually covered 
with sphagnum moss and underlain by lacus- 
trine clay. This area occurs below the 800 foot 
contour and represents the most recently ex- 
posed portion to emerge from Lake Agassiz. 
Minor upland areas consist of extremely calcar- 
eous loam till, moderately to strongly calcareous 
clay till and moderately to strongly calcareous 
lacustrine clay overlying till. 

B. RELIEF AND DRAINAGE 
The principal relief and drainage features of 

the Grahamdale area are shown in Figure 7. 
The Interlake Till Plain portion of the area 

mapped (see Fig. 5) has generally low relief, 
the highest land being a broad, low, irregular 
ridge associated with the Silurian bedrock 
formations southeast of Lake St. Martin. This 
ridge ranges from about 850 to 1025 feet above 
sea level (a.s.1.). Much of the terrain has a 
distinct low ridge and swale (fluted) form with 
a general north to south pattern in the western 
section and a northwest to southeast pattern in 
the eastern section of the area mapped. Other 
portions of the till plain are characterized by 
low, broad, drumlinized ridges about 0.25 to 
0.5 mile wide separated by broad swales up to 
0.5 mile wide. The location of such drumlinized 
areas is shown in Figure 5. Most portions of the 
till plain slope gently to Lake Manitoba or 
Lake St. Martin at rates varying from three to 
six feet per mile to less than one foot per mile. 

The Lake St. Martin Lowland (see Fig. 5) 
is a level to depressional area with local relief 
of about four feet per mile. This terrain is 
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FIGURE~ 
Aerial photograph of ridge and swale topography around Dog Lake. 

Note pronounced NW-SE orientation and intersection of some lineaments. 
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SO~LS OF THE GRAHAMDALE AREA 

broken by areas of greater relief adjacent to 
ridges of till. 

The lowest elevation, 750 feet a.s.1. occurs 
in the Lake Winnipeg-Sturgeon Bav Lowland 
in the northeast corner of-the mapped area. 
This is a flat terrain broken by a few minor 
upland areas of till. It slopes towards Lake 
Winnipeg at about four feet per mile. The 
maximum relief of the Grahamdale area is, 
therefore, approximately 250 feet. 

Surface drainage is poorly developed over 
most of the Grahamdale area and a large por- 
;Fk;sof the map area 1s covered by shallow 

The terrain, underlam by Devonian 
limestone, is channelled throughout its length 
by lake filled linear depressions of which Lake 
Manitoba is the largest. Other lakes found in 
this terrain are the Moosehorn, Lonely, Ebb 
and Flow, Dog and Basket lakes. Many of 
these lakes have no natural outlets and are 
bordered by salt flats, marshes or bogs. In 
contrast the area underlain by Silurian dolo- 
stone is relatively devoid of lakes. However, 
several intermittent lakes and shallow poorly 
drained depressions are found immediately 
south of Birch Bay on Lake St. Martin, running 
in a trough about three miles wide to Watch- 
horn Bay on Lake Manitoba. This trough at 
one time may have formed a drainage channel 
from Lake Manitoba to Lake St. Martin. Lake 
St. Martin and Gypsum Lake are two perma- 
nent lakes in this area. The drainage around 

FIGURE 8 

Fairford River dam on Highway No. 6. 
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Basket Lake is effected by the Basket River 
and Powderhom Creek. 

The Lake St. Martin Lowland contains small 
areas of poorly drained lacustrine deposits 
which are usually covered with a thin layer of 
peat. The poor drainage of the Lake Winnipeg- 
Sturgeon Bay Lowland is due to the flat 
terrain, fine texture of the surface deposits, 
inflow of seepage water from higher-lying areas 
to the west and the fluctuating levels of Lake 
Winnipeg on the lower-lying shorelines. 

There are no continuous waterways in the 
Grahamdale area except the broad spillway 
connecting Lake Manitoba to Lake Winnipeg 
via the Fairford River, Lake St. Martin and 
the Dauphin River. Much of the water in this 
drainage system is carried in from the Uplands 
in Western Manitoba. Drainage from the 
surrounding country into this system is impeded 
by the fluted ridge and swale topography in 
which the ridges are aligned almost perpendic- 
ularly to the general fa11 of the land. Runoff 
from the ridges collects in the adjoining swales 
or in the larger swamps and intermittent lakes. 
These ponded waters are normally removed by 
evaporation, through transpiration by meadow 
and swamp vegetation and by slow percolation 
through the overburden of till and organic 
deposits to escape through fissures and solution 
channels in the underlying bedrock. The 
amount of runoff thus ponded has not been 
sufficient to cause overflow and the cutting of 
natural channels. 

Some drainage improvement has been carried 
out in the Gypsumville-Lake St. Martin-Home- 
brook area and in the area around the villages 
of Moosehorn and Grahamdale between Pro- 
vincial Trunk Highway No. 6 and Lake Man- 
itoba. Generally, drainage improvement is 
difficult due to the absence of a well-defined 
natural drainage system and the presence of 
numerous ridges perpendicular to the land fall. 
The terrain adjacent to many of the lakes in 
the area is very flat SO that in wet seasons a 
very small increase in lake levels Will inundate 
large areas of hay and pasture land. 

C. CLIMATE 

In relation to world-wide climatic conditions 
the Grahamdale area lies within the region 
designated by Koppen as Dfbl, a region located 
in the tenter of the continent at a great distance 
from the oceans and beyond their moderating 
effect on temperature. In the Grahamdale area 
summer temperatures are higher, winter tem- 

1. Koppen. W. and Geiger, Handbuch der Klimatologie, Bond 1, 
Teil C, Gebuder Borntmdger, Berlin, 1936. 
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TABLE 2 

Mean Monthly Temperature, Total Precipitation and Snowfall, Moosehornl and 
Estimated Mean Maximum and Minimum Monthly Temperature at Five Locations* 

ZZZ 

‘1 
Lat. N. 51” 11’ 
,ong. W. 98’20 
?l. 883 ft. 3.s.l. 
------ 

RIean daily 

Lat. N. 51’ 8’ 
long. w. 9s” 44 
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Moosehorn 
Lat. N. 51’ 18’ Long. W. 98” 37’ 
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‘1 

AIean daily AIean daily Mean daily Mean daily 
~---~ 

Mean daily 
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wtn. 

inches 

Sno+ 
inches 

I- I- --- 
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“F OF 

-- 
Min. 

OF 

January .............. ... 
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hlarch .................... 
April ....................... 
hlay.. ...................... 
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November.. ............ 
December ............... 

-- 
Min. Max. Min. Mas. Max. Min. Max. Min. Max. Min. 

“F “F T “F “F “F “F OF “F “F 
-- -- -- --- -- 

1.04 10.3 -13.1 7 -11 8 7 -11 6 -12 7 -11 
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1.27 

.87 ::4 
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1. Data for Mcosehorn obtained from Temperature and Precipitation Tables for Prairie Provinces, Volume III. Canada Department of Transport, 
Meteorological Branch, 315 Bloor Street W., Toronto. Ontario. 

2. Estimated data are calculated by the Method of Williams, C. D. Y. and Sharp, W. R., 1967, and obtained from Williams’Hopkins Agrmlimatic 
Estimates for 1180 points on the Canadian Great Plains prepared by The Agrometeorology Section, Plant Research Institute, Research Branch, 
Canada Aariculture. Ottawa. June 18, 1968. 

---- 
- 3.3 6.5 

1.5 12.2 
13.6 24.7 
34.6 44.7 
50.3 62.1 
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66.0 77.0 
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3. 10 inchcs of snow is assumed equal to 1 inch of rai”. 

peratures are lower and the annual temperature than would the results of actual observations 
range much greater than the world average for 
latitudes where Dfb climates occur. 

at the point which may have been strongly 
influenced by some very local effect. 

The general climate prevailing over this area 
of Manitoba is indicated by meteorological 

The area has a subhumid climate with ap- 

records for Moosehorn located in the southem 
proximately 19 inches annual precipitat on and 

portion of the map area. TO further substan- 
a mean annual temperature of about 33.9”F. 

tiate temperature data from established cli- 
Approximately 14 inches of precipitation falls 

matological observation stations and to supply 
as rain during the period of April to October 

reliable interpretations of climatic data for areas 
and about 5 inches falls as snow during the 

where this information is quite sparse, a com- 
winter. June is the wettest month with 3.60 

puter program, using a simple (10 term) mode1 
inches of precipitation and February is the 

has been developed for estimating mean monthly 
dryest month with 0.67 inches. The average 

temperature and several derived variables for 
annual water deficiency (4 inches storage as- 

any point on the Canadian Great PlainsI. Some 
sumed) is about 4 inches. July is the warmest 

climatic data recorded at Moosehorn and the 
month with an average temperature of 66°F. 

estimated mean monthly temperatures for five 
However, July temperatures range from a high 

geographic locations in the map area are given 
of 77°F to a low of 55°F. January is the coldest 

in Table 2. It should be noted that these 
month with an average temperature of -3.3”F, 

climatic estimates for a particular location may 
and a range from 6.5”F to -13.1”F. The esti- 

give a better representation of the area condi- 
mater! mean daily maximum and minimum 

tions within say a 20 mile radius of that point 
temperatures for various locations in the map 
area are ver-y similar to the actual data from 

1. Williams, G. D. V., and W. R. Sharp. 1967. A program to estimate 
normais of temperature and related agcoclimatic elements for 
locations in the Canadian Great Plains. Agr. Met. Tecn. Bull. 
11. Plant Res. In%., Cari. Dept. Agr., Ottawa. 

1. Chapman, L. J. and Brown, D. M. The Climates of Canada for 
Agriculture. Report No. 3, 1966, The Canada Land Inventory. 
Department of Forestry and Rural Development. Canada. 
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Moosehorn and show that there are only slight 
decreases in temperature from south to north 
within the area. 

Frost data recorded at Moosehorn and esti- 
mated duration of frost-free period, growing 
season and growing degree days for the five 
geographic locations in the map area are given 
in Table 3. The length of the growing season 
is indicated by the frost-free period, base 32”F, 
and base 28°F for a “killing frost”. One para- 
meter for trop growth which cari be derived 
from mean temperature normals is growing 
degree-days. The growing degree-days above 
42°F expresses the length and warmth of the 
growing season in a single figure. The length 
of season above 42°F is the period from the 
time when the annual curve of daily mean 
temperature rises above 42°F in the spring until 
the time it falls below 42°F in the fall. The base 
42°F is used because it is considered as the 
temperature below which vegetative growth 
cesses. 

Data from Moosehorn indicate the frost-free 
period has ranged from 66 to 116 days with an 
average frost-free period of 96 days. The killing 

frost-free period which corresponds more closely 
to the actual cropping season has averaged 127 
days at Moosehom, but has varied from 98 to 
169. The estimated frost-free season for the 
five points in the Grahamdale area show longer 
seasons than do the actual data from Moose- 
horn. The differences may be attributed to 
elevation differences between Moosehorn and 
elevations at the five points and also that the 
estimated data are based on 25 years of records, 
whereas the records from Moosehorn are from 
14 years. The estimated degree-day values are 
shown for the period May 1 to September 
30, and also on an annual basis for the five 
points in the Grahamdale area. These degree- 
day values decrease slightly in the northern 
portions of the map area. 

The estimated season above 42°F for the five 
points in the Grahamdale area ranges from 170 
days in the northern portion to 174 days in the 
southem portion. 

D. VEGETATION 

The Grahamdale Map area lies within the 
Aspen-Oak (B.16) and Manitoba Lowlands 

TABLE 3 

Frost Records at Moosehornl and Estimated Durations and Dates of Frost-free 
Periods, Growing Seasons and Growing Degree-days at Five Locations* 

North Latitude.. ........................ 
West Longitude.. ............. ........ 
Elevation, ft. a.s.1.. ................. 

- 

Frost, 32”F3 
average last frost (spring) ............ 
average fïrst frost (fall) ........ .... 

frost-free period, days. ............... 

Frost, 28°F (killing) 
average last frost (spring). ............ 
average first frost (fall). ................ 
killing frost-free period, days.. ......... 

Growing season, base 42°F 
beginning.. ........................................ 
end ........ ............................ ............. 
duration, days ................................ 

Growing degree-days, base 42°F 
May 1 to Sept. 30 ............................ 
Annual... ............................................ 

Moosehornr Geographic Location of Point Data 

51” 18’ 51” 11’ 51” 8’ 51” 26’ 51” 48’ 51” 42’ 
98” 37’ 98” 20’ 98” 44’ 98” 31’ 98” 27’ 99” 4’ 

820 883 840 823 827 814 

June 2 

se%k g 

Mav 24 
Sepi. 15 

May 24 
sept. 15 

114 114 

May 24 May 25 May 25 
Sept. 15 sept. 15 sept. 15 

114 113 113 

May 19 

se%723 

May 13 May 14 May 14 May 15 
sept. 26 Sept. 27 Sept. 27 Sept. 26 

135 136 136 134 

Apr. 23 Apr. 24 Apr. 25 Apr. 27 Apr. 25 
oct. 15 oct. 15 Oct. 15 oct. 14 oct. 14 

173 174 173 170 172 

2622 2669 2612 2543 2597 
2895 2960 2877 2783 2856 

- - - 

May 14 
SeT$526 

1. Data obtained from “Climatic Summaries” for Selected Mrteorologkxl Stations in Canada. Volume III. Frost I>ata, Meteorological I>ivision. 
Canada Department of Transport. Toronto, Ontario. 196.1. p. 37. 

2. Estimated data are calculated by the method of Williams. G. 1). V.. and Sharp, W. K.. 1967. A program to cstimatc normais of trmprrxturc artd 
related agroclimatic elements for locations in the Canadian (Zrcat I’lnins. Agr. Met. ‘l’ech. Bull. 11, Plant Reï. Inst., Carl. I>q>. Agr. 

3. Frost occurring on or before July 15 was classified â spring frost; frost on or after July 16 was considered to t>e â fa11 frost. 
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Tp.30 
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R.De Pope 

LEGEND 

m Jack Pine 

m Spruce 

B Mixed Softwood and Hardwood 

m Hardwood (Mainly Aspen) 

m Treed Muskeg 

m Treeless Muskeg 

0 Clear Cut Hay Farmland 

FOREST REGIONS: 
8.15 Manitoba Lowlands Section of the 

Boreal Forest Region. 

8.16 Aspen-Oak Section of the Boreal 
Forest Region. 

- Boundary of Forest Region. 

FIGURE 9 
Distribution of the prevailing vegetation in the Grahamdale Area. 
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Sections (B.15) of the Boreal Forest Region 
as delineated by Rowel. The areas covered 
by these sections and the distribution of vege- 
tative types* with.n the sections are shown in 
Figure 9. 

The Aspen-Oak Section forms a broad tran- 
sitional zone between the Boreal Forest and the 
Grassland regions to the south and has char- 
acteristics of both regions. A small portion of 
the Grahamdale area south of Dog Lake and 
around the Lake Manitoba narrows falls into 
this section. L\spen (Populus tremuloides Michx) 
is the dominant tree species, occurring as small 
groves invading the grassland through larger 
irregular clumps to continuous stands in as- 
sociation with balsam poplar (P. balsnmifera 
L.) approaching the forest region proper. A 
general distribution of bur oak (Quercus mnrro- 
carpa Michx) is characteristic of this section, 
this species usually occurring in stunted form 
on dry, gravelly and well drained till ridges 
and thin till overlying bedrock. Some jackpine 
(Pinus banksiana Lamb) occur on rock outcrops 
and on sandy sites. The most common grass 
species encountered on the better drained sites 
are big and little bluestem (Androfiogon .fur- 
catus and A. scoparius) and wild rye (Elwnus 
canadensis). Poorly drained swamp and mea- 
dow areas support meadow grasses and sedges 
(Carex spp.) with some willow (Salix @fi.) and 
swamp birch (Bet&a glandulosa Michx.). Open 
grassland areas that occur around Dog Lake 
and the shore of Lake Manitoba are the result 
of poor drainage and soi1 salinity. The native 
vegetation in these areas consists of meadow 
grasses, reed grasses and sedges and salt toler- 
ant species such as salt grass (Distichlis spi- 
cala), sea blight (Suaeda erecta) and samphire 
(Salicornia rubra). 

The Manitoba Lowlands Section is separated 
from the Aspen-Oak Section on the basis of the 
distribution limits of the boreal conifers. While 
aspen is still the dominant species in the.south- 

2. Forest Service, Iiorest Covcr Type Map. Central liegion, Ikpart- 
mrnt of hlines ami Natural Resources, Province of Manitoba. 

em portions of this region, good stands of white 
spruce (Picea glauca (Moench) VO~S) and bal- 
sam poplar, sometimes in mixtures with balsam 
fir (Abies balsamea (L.) Mill.) and white birch 
(Bet&a papyrijera Marsh.) occur on the well 
drained sites. On areas of bedrock and thin till 
over bedrock continuous tree caver cannot sur- 
vive and dry grassland species such as spear 
grasses (Stipa spp.) and Potentilla form a sparse 
vegetative caver. Jackpine occurs throughout 
this section, particularly on excessively drained 
sandy or gravelly sites or on areas of thin till 
overlying bedrock. 

Northward through the Manitoba Lowlands 
Section the vegetation becomes more character- 
istic of the boreal forest. On upland sites, black 
spruce (Picea mariana (Mill.) BSP) has réplaced 
white spruce in mixed stands with aspen. Poorly 
drained sites throughout most of the southern 
portions of this section are characterized by 
treeless sedge and meadow-grass swamps with 
black spruce and tamarack (Larix Zaricina (Du 
Roi) K. Koch) occurring only in occasional 
clumps. Organic soils throughout this area 
occur as open fen areas and support sedges, 
(Drepanocladus intermedius (Lindb) Warns.), 
reed grasses, bu11 rushes, cattails and swamp 
birch. 

However, poorly drained sites in the north- 
eastern portion of the map area are character- 
ized by near continuous stands of black spruce 
and tamarack. This tree caver on the organic 
soils is indicative of a slightly more rigorous 
climate in this portion of the map area. Very 
wet, oligotrophic (low nutrient) sites support 
stunted black spruce with an understory of 
Splzagnum mosses, Labrador-tea (Ledum groen- 
landicum Oeder) and other ericaceous shrubs. 
Slightly better drained eutrophic (nutrient-rich) 
sites support black spruce associated domi- 
nantly with the feathermosses, chiefly Hylocom- 
ium spendens, Pleurozium schreberi (B.S.G.) 
Mitt., and Hypnum crista-castrensis Hedw., 
with Dicranum sp. and Polytrichum spp. being 
of less importance. In the shrub layer are found 
Labrador-tea, bog rosemary (Andromeda glau- 
cophylla Link), bog-laurel (Kalmia pol<foZico 
Wang.) and dwarf birch. 
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PART III 

SOIES 

A. SOIL MORPHOLOGY 

Soi]s form under the influence of the soi1 
forming factors, (relief and drainage, climate, 
vegetation and other organic life operating on 
a parent material over a period of time) and 
exhibit definite morphological characteristics 
reflecting their environment. Through obser- 
vation of these characteristics, it is possible to 
classify soils into natural units and infer their 
genesis or the processes involved in their for- 
mation. 

The soi1 profile is a vertical section of the soi1 
through a11 its horizons (or layers) extending 
downward into the unweathered parent ma- 
terial. The soi1 horizons differ from one another 
in one or more of the following features: colour, 
texture, structure, consistence, reaction, con- 
cretions, intrusions, thickness and in chemical 
and biological composition. The master hori- 
zons are designated by the letter symbols Of, 
Om and Oh for organic horizons formed under 
poorly drained conditions, L, F, and H for 
organic horizons formed under imperfectly to 
well drained conditions and A, B, and C for 

minera1 horizons. The kind of master horizons 
are designated by lower case letter suffixes and 
arabic numeral suffixes are used when fur- 
ther subdivision into subhorizons is required. 
Roman numeral prefixes are used to indicate 
lithologic changes if a soi1 profile is developed 
from two or more nonconforming parent ma- 
terials. The master horizon symbols and lower 
case suffixes are defined in the Glossary. 

Examples of the use of these horizon symbols 
are given in Figure 10. 

B. SOIL GENESIS 

Soi1 genesis is the process or processes respon- 
sible for the development of soil. The formation 
of a soi1 is a complex process involving four 
basic kinds of changes. These are additions, 
removals, transfers, and transformations, each 
of which may affect the substances comprising 
soil, i.e. organic matter, soluble salts, carbon- 
ates, sesquioxides or silicate clay minerals, 
water and air. The four basic kinds of changes 
or processes are operative in nearly a11 soils, 
but soi1 differences result from one process or 

FIGURE 10 

Examples of the Use of Soi1 Horizon Nomenclature. 

Black soi1 profile showing subdivision 
into soi1 horizons. 

Grey Luvisol soi1 profile showing subdivision 
into soi1 horizons. 



SOILS OF THE GRAHAMDALE AREA 

a combination of processes being relatively 
more important than the others. The changes 
occurring during soi1 development depend upon 
several simpler chemical and physical processes 
such as hydration, oxidation, solution, leaching, 
precipitation and mixing. These are controlled 
in tum by the interaction of factors such as 
climate, living organisms, parent material and 
topographyl. 

Only slight climatic differences occur across 
the Grahamdale area but they are sufficient to 
produce change in the dominant vegetative 
associations and the genetic soi1 type. Variation 
in microclimate within short distances due to 
differences in topography, aspect and drainage 
is very significant in soi1 development. Ridges 
or more steeply sloping areas are usually “lo- 
cally arid” as a large part of the precipitation 
t-uns off. Depressions are “locally humid” as 
they collect water and are wetter and cooler 
than surrounding soils. The macro- and micro- 
climate determine the kind of vegetation under 
which soils develop. The vegetation in turn 
affects the amount of, and the manner in which 
organic matter is added to the soil. The climate 
also determines the micro-organism activity, 
the rate of production and decomposition of 
organic matter, the rate and extent of minera1 
weathering and the rate at which products of 
weathering are accumulated in, or are removed 
from the soil. 

The texture, mineralogical composition and 
age of the soi1 material affect the kind of soi1 
that develops. Because of the extremely cal- 
careous nature of many of the parent materials 
in the Grahamdale area, and the youthfulness 
of the area, most of the soi1 development is 
weak and the profiles are shallow. Soils found 
on extremely calcareous parent material usually 
develop shallower soi1 profiles than those found 
on less calcareous parent material under similar 
conditions of drainage, topography and vege- 
tation. 

On the generalized soi1 map of the Graham- 
dale area (Figure 11) the soils have been grouped 
into eight areas according to the dominant 
genetic profile types as they occur on the var- 
ious parent materials. Thin Chernozemic R.ego 
Black soils developed under grass and Dark 
Grey soils found under forest-grassland vege- 
tation occupy a large portion of the map area. 
Under these conditions organic matter is added 
to the soi1 in the form of grass roots and leaves, 
and accumulates in the surface horizons giving 
them a dark colour. The southwest portion of 

1. Simonson. R. W., Outline of a Generalize~ Thmry of Soi1 Genes~s. 
~~$-$ence kciety of America Proceedmgs, Vol. 23. 1959, pp. 

the map area is characterized by Rego Black 
and Gleyed Carbonated Rego Black soils (5%) 
with thin A-C profiles. These soils are typified 
by Isafold and Lundar Series. The shallowness 
of profile and lack of a B horizon is attributed 
to youthfulness and the extremely calcareous 
nature of the soi1 material. The surface minera1 
horizons of the Dark Grey soils are high in 
organic matter but exhibit varying degrees of 
leaching and development of a B horizon due 
to cooler subhumid climatic conditions and 
forest vegetation. As drainage in large portions 
of the map area is imperfect, moist Dark Grey 
soils are the major soi1 type covering approxi- 
mately 25 percent of the area. About 23 percent 
of these moist Dark Grey soils is the Inwood 
Series developed on extremely calcareous till. 
Minor amounts of Orthic Dark Grey soils (19; 
of the map area) have developed on moderately 
calcareous clay materials and are mapped as 
Homebrook Series. 

Associated with the moist Dark Grey soils 
on the extremely calcareous till are well drained 
Degraded Eutric Brunisol soils. These soils are 
mapped as the Fairford Series and caver about 
18 percent of the map area. Profile develop- 
ment is thin on these soils because of youthful- 
ness and the effect of the extremely calcareous 
parent material. Similar profiles are found on 
a few coarse-textured sandy and gravelly soils. 
The weak profile development on these soils 
cari be attributed in part to a lack of minerals 
containing sesquioxides or silicate clays in the 
parent material. 

In about three percent of the map area, soi1 
development has resulted in the formation of 
distinct eluvial and illuvial horizons character- 
istic of Grey Luvisol soils. Such a soi1 is the 
Kinwow Series occurring on moderately calcar- 
eous fine-textured deposits in the northeastern 
part of the map area. At scattered locations 
throughout the map area other soils are found 
with profiles exhibiting morphological char- 
acteristics similar to the Grey Luvisols because 
development has been enhanced by a thin 
mantle of sandy material over the extremely 
calcareous till. The stronger developed profile 
of the Garson Series is attributed to this thin 
sandy mantle overlying the till. 

Approximately 19 percent of the map area 
consists of poorly drained Gleysolic soils in 
which soi1 development has been influenced by 
the accumulation of runoff water in depressional 
areas of the landscape. These soils are under 
the influence of excessive moisture conditions 
for much of the year. Most of the poorly 
drained soils of the Grahamdale area are Humic 
Gleysols characterized by a thin mesic fen peat 
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ORGANIC SOILS : Fibrisols on undecomposed 
m sphaghum peat and Mesisols on maderately 

decomposed forest and fen peat. 

GRAVEL AND SAND BEACH RIDGES: Black, 
m Dark Grey Luvisol and Eutric Brunisal soils 

on grave1 and Sand ridges. 

\ LEGEND 

1, ZONAL BOUNDARY - 

, ,;( SOIL GROUP BOUNDARY - 

‘,‘$ SOIL ZONES 

I 1. Chernozemic 
I 
\’ 2. Brunisolic , Chernozemic 

and Gleysolic 

: 

3. Brunisolic , Luvisolic 
and Organic 

R.De Pope 

ISAFOLD GROUP: Rego Black , Gleyed Carbonated 
m Rego Black and Carbonated Rego Humic Gleysol 

SOI/S on extremely calcareous till. 

GARSON GROUP: Degraded Eutric Brunisol , 
a Gleyed Dark Grey , Orthic Grey Luvisol and 

Carbonated Rego Humic Gleysol soils on 
extremely calcareous till. 

HOMEBROOK GROUP : Orthic Dark Grey , Gleyed 
m Dark Grey and Rego Humic Gleysol soils on 

moderately to strongly calcoreous fine textured till. 

KINWOW GROUP : Orthic Grey Luvisol , Gleyed 

B Dark Grey and Rego Humic Gleysol soils on fine 
textured lacustrine deposits over calcareous. 
glacial till 

FYALA GROUP: Rego Humic Gleysol , peaty phase 

:m .’ 
SOI~S on thick , moderately to strongly calcareous 
fme textured lacustrine deposits. 

LAKELAND GROUP: Gleyed Carbonated Rego 
Black and Carbonated Rego Humic Gleysol soils 
on very strongly to ,extremely calcareous medium 
to moderately fine textured deposits. 

FIGURE 11 
Generalized soi1 map of the Grahamdale Area. 
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FIGURE 12 

Major soi1 groups in the Grahamdale Area (stick inter-val =6 inches). 

Soi1 profile of Inwood loam. A thin Gleyed Dark 
Grey soi1 developed on ;;pmely calcareous glacial 

Soi1 profile of Garson loam. A thin Orthic Grey 
Luvisol developed on extremely calcareous glacial till. 

Soi1 profile of Homebrook clay. An Orthic Dark Grey 
soi1 developed on moderately to strongly calcareous 

fine textured till. 

Soi1 profile of Kinwow clay. An Orthic Grey Luvisol 
developed on shallow moderately calcareous fine 
textured lacustrine deposits overlying glacial till. 
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FIGURE 12 (cont’d) 
Major soi1 groups in the Grahamdale Area (stick interval =6 inches). 

Soi1 
bona 

profile of Lundar loam. A thin Gleyed 
ted Rego Black soi1 developed on extra 

calcareous glacial till. 

Car- 
:mely 

Soi1 profile of Fairford loam. A thin Degraded 
Eutric Brunisol developed on extremely calcareous 

glacial till. 

Soi1 profile of Meleb loam, peaty phase. A 
ited Rego Humic Gleysol developed on extrc 

calcareous glacial till. 

CX- 
:mely 

Soi1 profile of Stead Series. A Typic Mesisol developed 
on deep, moderately well decomposed herbaceous fen 
peat. Note thin sphagnum cap on the surface. 
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surface horizon underlain by a dark coloured 
minera1 horizon high in organic matter. Clark- 
leigh and Meleb Series developed on extremely 
calcareous till and Wentland and Balmoral 
Series developed on extremely calcareous lacus- 
trine deposits are some of the Humic Gleysols 
mapped in the Grahamdale area. 

Organic soils caver approximately 16 percent 
of the Grahamdale area. They occur on poorly 
to very poorly drained sites throughout the 
map area but become increasingly prevalent 
in cooler more humid portions where conditions 
are better for the accumulation of organic 
matter. The organic soils in the Grahamdale 
area have developed from three major kinds of 
peat, each of which occurs under distinctly 
different ecological conditions. Because these 
materials are of vegetal origin, their preserved 
state as peat reflects the succession of vegeta- 
tion as characterized by layers differing not 
only in degree of decomposition but also in the 
nature of the plant materials. 
(1) Forest peat forms under poorly drained 
conditions under the influence of nutrient rich 
ground water. The vegetation occurring on 
these sites is productive stands of black spruce 
(black spruce-feathermoss, black spruce-ledum- 
feathermoss communites) or less productive 
black spruce-tamarack-Carex-feathermoss or 
tamarack-Curez communities. The dominant 
peat former is feathermoss with some Splzagnum 
sp. and varying amounts of ericaceous shrubs, 
Woody species and sedges. The forest peat is 
moderately decomposed and usually medium 
to slightly acid. About one percent of the 
Grahamdale area is covered by Mesisols 
developed on forest peat. Soils typical of 
this material are Okno Series, a Terric Mesisol 
and Baynham Series, a Typic Mesisol. 
(2) Fen peat forms on very poorly drained sites 
which are also influenced by nutrient rich 
ground water. The vegetation occurring on 
these sites is characteristic of Carex-Drepan- 
ocladus, Carex-Drepanocladus-Belula and Carex- 
Drepanocladus-Salix communities. The domi- 
nant peat formers are sedges with minor 
amounts of mosses, reeds, grasses and shrubs. 
Fen peat is moderately well decomposed and 
usually medium acid to neutral. Approximately 
11 percent of the Grahamdale area is covered 
by Mesisols formed from fen peat. Examples 
of soils found on this material are Cayer Series, 
a Terric Mesisol and Stead Series, a Typic 
Mesisol. 
(3) Sphagnum peat forms on poorly and very 
poorly drained sites which are isolated from 
nutrient rich ground waters and thus moisture 
is supplied only by rain. The vegetation occur- 
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ring on these sites is that of the Sphagnum- 
black spruce-Ledum or Sphagnum-Ledum com- 
munities. The dominant peat formers are 
Sphagnum mosses with minor amounts of fea- 
thermosses and ericaceous shrubs. This material 
may contain some inclusions of spruce or tam- 
arack wood. Sphagnum peat is relatively 
;$ecomposed and usually extremely to shghtly 

Approximately four percent of the 
Grahamdale area is covered by Fibrisols 
developed from sphagnum peat. Although 
several series occur on these fibric materials 
two of the dominant ones are Molson Series, 
a Terric Mesic Fibrisol and Julius Series, a 
Sphagno-Fibrisol. 

C. SOIL CLASSIFICATION 

The principal mapping unit used in this area 
is the soi1 series. A soi1 series is a group of soils 
having soi1 horizons that are similar in physical 
and chemical properties, arrangement within 
the soi1 profile and developed from a parent 
material having particular properties. This 
similarity of profile features occurs only under 
similar environmental conditions, i.e. similar 
climate, vegetation, parent material, relief, 
drainage and age. Soi1 series are designated by 
place or other geographical names. Individual 
soi1 series may occupy large continuous land 
areas but, more commonly, are associated with 
other ~011s in a complex landscape pattern. 
Non-conforming substrates, salinity and peat 
overlays are described as phases of the soi1 
series. 

It was impossible to separate closely related 
soils in areas of complex landscapes at the scale 
of mapping provided for in this survey. Hence, 
the mapping units often consist of two or more 
soi1 series, i.e. a soi1 complex. The soi1 com- 
plexes are named according to the soi1 series 
they contain and are indicated on the soi1 map 
by symbols. The proportion of the soi1 series in 
a soi1 complex is indicated on the soi1 map in 
deciles. Several defined complexes occur in 
which the complex is named after the dominant 
soi1 series, but sub-dominant members are not 
indicated on the soi1 map. 

In the Grahamdale area the soi1 series are 
cIassified according to the taxonomie system of 
classification outlined by the National Soi1 
Survey Committee of Canada in 1968 (Table 
4). There are six levels or categories at which 
soils may be grouped together. These are 
order, great group, subgroup, family, series 
and type. In the three Upper categories of 
order, great group and subgroup, divisions are 
made on major morphological differences re- 
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TABLE 4 

Classification of Soils as Mapped in the Grahamdale Area’ 

Order 
-- 

Chernozemic Soils 

Soils with Chernozemic Ah, 
Ahe or Ap horizons and with 
B and C horizons of high 
base saturation with djva- 
lent cations: usually cak;;,m 
being dominant. 
zemic soils have developed 
under zero or mesophytic 
grasses and forbs of grass- 
land or grassland-forest tran- 
sition communities. 

Ltwisolic Soils 

Well and imperfectlydrained 
soils dcveloped under dccid- 
uous. mised deciduous-conif- 
erous or boreal forests hav- 
ing organic surface horizons, 
iight coloured eluviated hori- 
zons and illuvial horizons in 
which silicate clay is the 
main accumulation product 
and which meet the require- 
ments of a Bt horizon. 

Great Group 

Black 

Soils with Ah horizons 
of colour value less than 
3.5 moist or dry with 
chroma of less than 1.5 
moist, or Ap horizons 
with dry colour values 
less than 4.0 and with 
chroma of less than 2.0 
dry. 

Dark Grey 

Soils with significant 
characteristics indicative 
of degradation in the Ah 
or Ahe horizons, with 
dry colour value less than 
4.5 and chroma less than 
2.0. The A horizon may 
be platy in structure and 
the B horizon is moder- 
ately developed dark 
hrown coarse granular to 
blocky structure contain- 
ing clay accumulations. 

Grey Luvisol 

Soils with thin organic 
surface layers, with light- 
coloured eluvial horizons 
and with illuviated hori- 
zons in which clay is the 
main accumulation pro- 
duct. The solum general- 
ly is base saturated. 

Orlhic Black 

Profile type: Ah, Bm, or 
Btj, C Ck - -’ --. 
Lilhic Black 

Profile type: &, & or 
Btj (C), g. - 
Rego Black 

Profile type: Ah or &, 
&, (Cca) (CI<)F 

Entic Udic Haplo- 
boroll 

Gleyed Rego Black 

Profile type: b or &, 
C, (Ccad, (Ckd. 

Orlhic Dark Grey 

Profile type: (L-H), (Ah), 
&, (Ae), Bm or &, 
C. (Cca), (Ck). 

Gleyed Dark Grey 

Profile type:(L-H), (Ah), 

f&;*>.or Btglp 

Gleyed Rego Dark Grey 

Profile type: (L-H), (Ah), 
Ahe C (Cca), Ck). -2 

Orlhic Grey Lzrvisol 

Profile type: L-H (Ah 
x Ahe), Ae (@$, E& 
(Cm, (Ck),. 

tM&cDark Grey 

Profile type: (L-H), & 
or A& &, (AB), & 
:BC), - 

Gleyed Dark Grey Luvisol 

Profile type: (L-H), & 
3r &,?s, A%i, (ABu), 
BtpJI Wgj), Cg. 

- 

American 
7th Approximation 

Correlation 

Cdic Haploboroll 

Lithic Udic Haplo- 
boroll 

Aquic Entic Udic 
Haploboroll 

Boralific Haplobo- 
roll 

Aquic Boralfic 
Haploboroll 

Aquic Entic Boral- 
fit Haploboroll 

Typic Cryoboralf 

Mollit Cryoboralf 

Ac&; Mollit Cryo- 

-- 

-- 

-- 

_- 

-- 

-- 

-- 

-- 

- 

Series 

Agassiz 

-~ 

Narcisse 

-- 

Isafold 

Almasippi 
Lakeland 
Lundar 
Plum Ridge 
Ridley 

Homebrcok 
Leary 

pv~ooint 

Kergwenan 
- 

Spearhill 

Gar-son 
Kinwow 
Woodridge 

Venlaw 

Berlo 
Makinak 

1. Proceedings of the Seventh Meeting of the National Soi1 Survey Committee of Canada. University of Alberta, Edmonton, Alberta, 1968. Can 
be ohtained from the Director of the Seil Research Institute, Canada Dept. of Agriculture, Ottawa. 
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TABLE 4-Continued 

American 
7th Approximation 

Correlation 

= 

- 
Series 

-- 

Eutric Cryochrept Kawinaw 

Alfic Cryochrept Fairford 
Freshford 

Cryorthent Sand Beaches 

Aquic CryoAuvent 

Calcic Aquoll 

Alluvium 

Fyala 
Tarn0 

Calcic Cryoquoll Balmoral 
Clarkleigh 
Slenfields 
Meleb 
Malonton 
Sundown 
Valpoy 
Wentland 

Entic Cryoquept 

--~ 

Calcic Cryoquent 

%&it Entic Cryo- 

Al4l;urn 

--- 

Marsh 

Saline Flats 

Order Great Group Subgroup 

Brunisolic Soils Eutric Brzrnisol Orfhic Eutric Brunisol 

Well and imperfectly drainec 
soils with brownish colourec 
sola and without market 
eluvial horizons. Brunisolic 
soils have developed unde 
forest, mixed forest ant 
grass, grass and fern o. 
heath and tundra vegetatior 
under a wide range of cli 
matic conditions. Thesc 
soils have a brownish Bn 
horizon which does not mee 
the requirements for a pod 
zoiic or luvisolic B horizon. 

Soils with organic sur-k 
horizons with weakly ( 
veloped brownish B 
Bfj or Btj horizons. T 
solum is generally b; 
saturated. 

Profile type: L-H 
(Ah<2”), Bm, (Cca), 
Ck, (Cca). 

Degraded Eutric Brunisol 

Profile type: L-H, Ae or 
Ae’ Rm, or & Ck, 
&a). 

Regosolic Soils 

Well and imperfectly drainec 
soils that lack discernibk 
horizons or in which develop 
ment is limited to a non 
chernozemic Ah horizon. 

Regosol Orihic Regosol 

Same definition as f Profile type: (L-H), (Ah), 
Regosolic Order. CJ or- 

Gleyed Cumatlic Regosol 

Profîle type: (L-H), (Ah), 
Ckg, cg. - 

Gleysolic Soils 

Soils that are saturated witf 
water and under reducin$ 
conditions continuously or a1 
some period of the yeru 
unless they are artificiallq 
drained. They have devel. 
oped under hydrophytic 
vegetation and they may bc 
expected to produce hydre 
phytic vegetation if left un 
disturbed. They may havc 
an organic surface layer 01 
less than 16 inches of mixec 
peat or up to 24 inches 01 
fibric mass peat. 

Humic Gleysol Rego Hwnic Gleysol 

Soils with an Ah horiz 
more than 3 inches thi 
under virgin conditio 
and the Upper 6 incr 
of minera1 soi1 wh 
mixed will contain mc 
than 3 percent orgar 
matter. 

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

Carbonaled Rego Humic 
Gleysol 

Profile type: (L-H), Ah&& 
(ACkg), Ckg or a 

Gleysol Rego Gleysol 

Soils with no Ah or wi 
Ah horizons less than 
inches thick under virg 
conditions and the upp 
6 inches of minera1 SI 
when mixed Will conta 
less than 3 percent c 
ganic matter. 

Profile type: (L-H), (Ah), 
Cg or Ckg. 
E 
Carbonated Rego Gleysol 

Profile type: (L-H), 
( Ahk), Ckg. 

Saline Rego Gleysol 

Profile type: (L-H), (Ah), 
Cs or Csk - 2 
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TABLE 4-Continued 

Order 
-- 
Organic Soils 

Soils that have developed 
dominantly from organic de- 
posits that are saturated for 
most of the year or are 
artificially drained and con- 
tain 30 percent or more of 
organic matter to: 
(a) a depth of at least 24 

inches if the surface 
layer consists dominant- 
ly of fibric mass; or 

(b) a depth of at least 1E 
inches for other kinds or 
mixed kinds of organic 
material; or 

(c) a lithic contact if it 
occurs at depths greater 
than 4 inches but shal- 
lower than either (a) or 
(b). 

Great Group 

Fibrisol 

Organic soils composed of 
dominantly fibric mate- 
rial. This material has an 
unrubbed fiber content of 
more than 213 of the or- 
ganic volume and a 
rubbed fîber content of 
more than 4/10 of the 
organic volume. 

Mesisol 

Organic soils composed 
of dominantly mesic ma- 
terial. This material has 
an unrubbed fiber con- 
tent between 113 and 2/3 
of the organic volume 
and a rubbed fiber con- 
tent between l/lO and 
$Lt:m;f the organic 

Subgroup 

Sphagno-Fibrisol 

Profile type: 0, (Om). 

Mesic Fibrisol, sphagnic 
We 

Profile type: 0, Om, 
(Oh). 

Terric Fibrisol 

Lithic Fibrisol 

Profile type: Of, (Om), 
(Oh), &. 

Terric Mesic Fibrisol 

Profile type: Of, Om, 
(Oh),& - - 

Lithic Mesic Fibrisol 

Profile type: 0, Om, 
(Oh), & 

Tupic Mesisol 

Profile type: (Of), Om, 
(Oh). 

Typic Mesisol, sphagnic 
We 

Profile type: &f, Om, 
(Oh). 

Linzno Mesisol 

Profile type: &, Ck. - 
Terric Mesisol 

Profile type: (Of), Om, 
(Oh), IIC. - 

Lilhic Mesisol 

Profile type: (Of), Om, 
(Oh), & 

Terric Fibric Mesisol 

Profile type: Of, Om, 
(Oh), IIC. - - - 

ZZ 

- .  

- .  

-  

-  

-  

-  

American 
7th Approximation 

Correlation 

Fibrist 

Hemic Fibrist 

Terric Fibrist 

Lithic Fibrist 

Terric Hemic 
Fibrist 

Lithic Hemic 
Fibrist 

Typic Hemist 

Typic Hemist 

Limnic Hemist 

Terric Hemist 

Lithic Hemist 

Terric Fibric 
Hemist 

Series 
-- 

Julius 
- 

Whithorn 

- 

Elmore 
Hoctor 

&i%? 
~- 

Highrock 
Steeprock 
-- 

Baden 
Kanusk 
Kilkenny 
Molson 

Atim 
Bullhead 
-- 

Baynham 
Stead 

Waskwei 

Jackhead 
--- 

Cayer 
Crane 
ggston 

Holditch 
Janora 

Ferland 
Kalevala 
Mistatim 
Sisib 
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TABLE 4- Continued 

Organic Soils-cont’d 

Great Group 

Mesisol-cont’d 

I - 

flecting the effects of climate, vegetation, local 
moisture relations and age on the parent ma- 
terial. Thus, while the classification is based 
on soi1 profile properties, concepts of soi1 genesis 
affect the selection of criteria used for these 
higher groupings. In the lower three categories 
of family, series and type, divisions within any 
one subgroup are based on soi1 variations re- 
sulting from differences in thickness and degree 
of development of soi1 horizons. 

D. SOIL MAPPING 
The survey of the Grahamdale area was 

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

Subgroup 

Lilhic Fibric Mesisol 

Profile type: Of, Om, 
(Oh), g. - 

Terric Hmnic Mesisol 

E;fyFCFype: (Of), Om, 
-’ - 
Lilhic Hzrmic Mesisol 

“fil type: (Of), Om, 
-Sd 

Terric Limno Mesisol 

Pr;fil;CType: (Of), Om, 
-- 
Lifhic Limno Mesisol 

“fi;, type: (Of), Om, 
-- 

L 

American 
7th Approximation 

Correlation 

Lithic Fibric 
Hemist 

Lithic Sapric 
Hemist 

Terric Limnic 
Hemist 

Series 

Doghead 
Whiteway 

Volga 
Ifaterhen 
-- 

Primes 

Shiel 
Wapah 

Flathouse 

E. DESCRIPTION OF SOIL SERIES AND 
MAPPING UNITS 

A key to the soils of the Grahamdale Area 
is presented in Table 5. The soi1 series are 
grouped according to parent material and drain- 
age. The subgroup to which each series belongs 
is indicated in the table. The acreage figures 
recorded in the table are estimated totals 
covered by each series. They include areas 
mapped as the individual series, phases of the 
series and the proportion of areas covered by 
the various series within the mapping com- 
plexes. The percentage of the total map area 
covered by each series is given. 

The soi1 series descriptions include: descrip- 
tion of the profile type, texture, parent material, 
locations, topography, the occurrence of the 
series as phases and/or in complex association 
with other soils. 

AGASSIZ SERIES 

The Agassiz Series consists of well to exces- 
sively drained Orthic Black soils on calcareous 
stratified sand and grave1 outwash and beach 
deposits. There is usually a thin sandy surface 
mantle over the coarser materials. Surface 
textures range from loamy fine sand to Sand. 
These soils have rapid runoff and permeability. 
The soils occur on the apex, Upper and inter- 
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TABLE 5 

Key to Soils and Their Estimated Acreages 
in the Grahamdale Area 

Acreage 

Percent 
of Map 

Area 

A. Soils developed on glacial till 

1. Extremely calcareous medium- 
textured till 
al Well and moderatelv well drained 

i Fairford Series (Degraded 
Eutric Brunisol) 
Fairfcxd rock suhstrate phase 

ii Garson series (Orthic Grey 
Luvisol) .._ 
Garson rock substrate phase.... 

i i i Isafold Series (Rego Black) 
b) ImDerfectlv drained . _ 

i Inwcod Series (Gleyed Dark 
Grey) .<. 
Inwood rock substrate phase.. 

ii Lundar Series (Gleyed Car- 
bonated Rego Black) .._ 

c) I’oorly drained 
i Clarkleigh Series (Carbonated 

Rego Humic Gleysol) ..,........... 
Clarkleigh peaty phase .._,.. 
Clarkleigh saline phase. 

ii Meleb Series (Carbonated 
Rego Humic Gleysol) 
Meleb peaty phase 
Meleb rock substrate phase...... 
Meleb rock substrate peaty 
phase. 

2. Moderately to strongly calcareous 
fine-textuced till 

a) Well and moderately well draioed 
i Homebrook S&es (Orthic 

Dark Grey) .._. ,... .._..._.... 

b) Imperfectly dmined 
i Davis l’oint Series (Gleyed 

Dark Grey) .._..................... .._ 
ii Ridley Series (Gleyed Rego 

Black)... ,__........... 
c) Poorly drained 

i Fyala till suhstrate phase 
(Kego Humic Gleysol) ._..._...... 

i i Fyala till substrale peaty 
phase .._.. ,. ,..,.. .._............... 

B. Soils developed on lacustrine 
materials which may be underlain 
by glacial till within 30 inches of 
the surface 
1. Moderately to strongly calcareous 

fine-textured deoosils (6 10 36 
inches) overlying extrehely cal- 
careous medium-textured till 

a) Well and moderately well drained 
i Kinwow Series (Orthic Grey 

Luvisol). ,....,.,,., .._.... 
2. Moderately to strongly calcareous 

fine-texturrd deposils overlying ex- 
tremely calcareous silty sediments 

a) Poorly drained 
i Tarno peaty phase (Rego 

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

214,571 
59,824 

9,458 
24,578 
19,046 

‘3:2 
.63 

1.64 
1.27 

274,395 18.30 

34,036 2.27 

19,046 1.27 

328.692 21.96 
21,172 1.41 

41,366 2.76 

349,864 23.38 

41,366 2.76 

11,448 .76 
4,ÏO7 .31 
1.264 .08 

6,959 .46 
2lO,i50 14.08 

691 .05 

5,868 .39 

17,419 1.16 

224,268 14.99 

10,293 .fi9 10.293 .69 

11,113 .74 11,113 .74 

5.706 .38 5,706 .38 

225 .02 

25,145 1.68 

868 

1,003 

.06 

25 ‘GO . ,, 

868 

1.69 

.06 

.07 .07 

Total of Series. 
Phases and 
complexes 

Acreage 

Percent 
of Map 

Area 

3. Extremely calcareous moderately 
fine-textured deposits 

a) Imperfectly drained 
i Lakeland Series (Gleyed Car- 

bonated Rego Black). ., ,_......_ 
Lakeland till substrate phase.. 
Lakeland saline phase.. ,., 
Lakeland till substrate saline 
phase.. ., ,. .._. .._..__ 

h) Poorly drained 
i Glenfields Series (Carbonated 

Rego Humic Gleysol) 
Glenfïelds peaty phase .,...,....._ 

ii Balmoral peaty phase (Càr- 
bonated Rego Humic Gleysol) 
Balmoral till substrate peaty 
phase... ,. ._... .._.. ._ 

4. Very strongly to extremeiy cal- 
careous medium-textured deposits 
a) Imperfectly dïained 

i Plum Ridge Series (Gleyed 
Carbonated Rego Black). ._ 
Plum Ridge till substrate 
phase y.. ......... .......... ................. 
Plum Ridge saline phase ......... 

b) Pcorly drained 
i Wcntland Series (Carbonated 

Rego Humic Gleysol) .._......._... 
Wentland peaty phase. ,. .._..._ 
Wentland till substrate phase.. 

5. Moderately to stron 
‘i 

ly calcareous, 
coarse to moderate y coarse-tex- 
tured deposits 
a) Imperfectly drained 

i Almasippi Series (Gleyed Car- 
bonated Rego Black)... ,...... 
Almasippi till substrate phase 

ii Berlo Series (Gleyed Dark 
Grey Luvisol) .._......_.._. .__._._._ 
Berlo till substrate phase ._...._ 

b) Poorly drained 
i Valpoy Series (Carbonated 

Rego Humic Gleysol) _..,......._.. 
Valpoy peaty phase .._... 
Valpoy till suhstrate phase 
Valpoy till substrate peaty 
phase .._.. .._..._.......... 

i i Malonton peaty phase (Car- 
bonated Rego Humic Gleysol) 
Malonton till substrate peaty 
phase .._.. ,,...., ,._....,..._...._.._..... 

C. Soils developed on stratified 
sand and grave1 outwash and beach 
deposits whieh mny be underlain 
hy glacial till within 30 inches of 
the surface 

a) Weil to qces$velg dr$ned 
L Agasslz Senes ( rthlc Black).. 

Agassiz till substrate phase.... 
i i Leary Complex (Orthic Dark 

Grey and Dark Grey Luvisol) 
Leary till substrate phase 

iii Wccdridge Complex (Orthic 
Grey Luvisol, Degraded 
Eutric Brunisol. Orthic 
Eutric Brunisol) .._........._. 
Woodridge rock substrate 
phase... ,, ._ ,. ., .,. ,. ,,. ,. .,..._.._. 

Total of Series. 
Phases and 
ChlplW3 

Percent Percent 

Acreage 
0”” 

Acreage ?Ep - -- - 

1,742 .12 
4,617 .31 

99 .Ol 

891 .06 

2.;;; 

3,265 

1.877 

.15 
-04 

.22 

.13 

352 .02 

4,182 .28 
234 .02 

577 .04 
1.269 .08 

50 .oo 

879 
331 

% 

.06 

.02 

.03 

.02 

385 .03 
82 .Ol 

676 .05 

86 .Ol 

6 .oo 

513 .03 

;28: :0: 

5,813 .39 
3,083 .20 

5,734 .38 

57 .oo 

7,349 .49 

2,933 .20 

5,142 .34 

4,768 .32 

1,896 .13 

1,210 .08 

736 .05 

1,229 .08 

519 

644 

8,896 

5,791 

.03 

.04 

.59 

.39 
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b) Imperfectly drained 
i Spearnill Complex. till sub- 

strate phase (Gleyed Rego 
Dark Grey, Gleyed Dark 
GRY, Gleyed Dark Grey 
Luvisol) 

c) Poorly drained 
i Sundown till suhstrate phase 

(Carbonated Rego Humic 
Gleysol) 
Sundown till substrate peaty 
phase. <. 

D. Soils developed on thin strati- 
fied dtift deuosits overlying lime- 
stone bedrock 

a) Weil to excessively drained 
i Narcisse Series (Lithic Black) 

E. Soi]s developed on organic 
deposits 
1. Dominantly moderately well decom- 

posed forest peat or thin (O-24 
inches) sphagnum peat overlying 
forest peat 
a) Shallow (16-36 inches) and deep 

(36-52 inches) forest peat 
i ($m Complex (Ter+ Mesi- 

, Terric Mes~ Flbrlsol. 
Terric Fibrisol) overlyinp: 
moderately to .strong1y Cal- 
careous fine- to medium-tex- 
tured sediments .._ 

ii Grindstone Complex (Terric 
Mesisol, Terric Fihric Mesisol, 
Terric Fihrisol, Terric Mesic 
Fihrisol) overlying extremely 
calcareous medium-textured 
till..... 

i i i Janora Complex (Lithic 
Mesisol, Lithic Fihric Mesisol, 
Lithic Fihrisol, Lithic Mesic 
Fihrisol) overlying limestone 
bedrock .._. <..............._.......... 

b) Very deep (>52 inches) forest 
peat 

i Baynham Complex (Typic 
Mesisol, Typic Mesisol, sphag- 
nie type) overlying moderate- 
ly to strongly calcareous fine- 
to medium-textured sediments 

2. Dominantly moderately well decom- 
posed fe” peat 
a) Shallow (16-36 inches) and deep 

(36-52 inches) fen peat 
i C$y&Compl$x (Ter+ 

Mesisol: 
Terne Humx 
Terric Limno 

Mesisol) overlying moderatcly 
to strongly calcareous fine- to 
medium-textured sediments.... 

i i Crane Complex (Terri~ 
Mesisol, Terri~ Humic 
Mesisol, Terri~ Limno 
Mesisol) overlying extremely 
C~lCiII~OUS medium-textured 
till.................................. 

i i i Holditch Complex (Lithic 
ïvl;vlp;, Lithic Hwmc 

Lithic Limno 
Mesisolj overlying limestone 
bedrock .._. .__.............................. 

Percent 
of Map 

Acreage 

9,165 .61 9.165 .61 

246 .02 

l,lîO .08 

1,416 .09 

6,837 .46 6,837 ..L6 

5,391 .36 5,391 36 

3.886 .26 3.886 .26 

1.099 .oï 1,099 .Oî 

566 .04 566 .04 

37,712 2.52 37,712 2.52 

117,277 117,277 7.83 

465 

7.83 

.03 465 .03 TOTAL AREA OF MAP SHEET ._..,..__,..__..._........... .., .._._,.._. 1.930,277 

ArI& 

Total of Series, 
Phases and 
C0lTlplt33 

Percent 

Acreage oA”P - - 
b) Very deep (> 52 inches) fe” peat 

Total of Series. 
Phases and 
complexes 

i Stead timplex (Typic 
Mesisol, Limnic Mesisol) 
overlying moderately to 
strongly calcareous fine- to 
medium-textured sediments.... 

3. Dominantly undecomposed sphag- 
num peat 

a) Deep (24-64 inches) sphagnum 
peat overlying forest andIor fe” 
P=t 

ii Kilkenny Complex (Terric 
Fibric Mesisol, Terric Fibrisol, 
Terric Mesic Fibrisol) “vx- 
lying extremely calcareous 
medium-textured till................ 

i i i Bullhead Complex (Lithic 
Fibric Mesisol. Lithic Fibrisol, 
Lithic Mesic Fibrisol) over- 
lying limestone bedrock... 

h) Very deep (>64 inches) organic 
soils c8nsisting of deep (24-51 
inches) sphagnum peat overlying 
forest and,‘or fen peat, or very 
deep (>51 inches) sphagnum 
peat 

i Julius Complex (Sphagnc- 
Fibrisol, Mesic Fibrisol) over- 
lying moderately to strongly 
calcareous fine- to medium- 
textured sediments... .._..._........_ 

F. Miscellaneous soils and materials 
a) Undifferentiated recen t allu- 

vial deposits (Gleyed Cumulic 
Regosol and Càrbonated Rego 
Gle ysol). ,. .< .< .< << 

b) Sandy and stony beaches and 
bars (Orthic Regosol) .._............... 

c) Saline F]ats (Saline Rego 
Gleysol). <....< ..<...<.. ..<........ 

d) Marsh Complex (Rego Cleysol, 
Carbonated Pego Gleysol)... 

e) Limestone and Dolostone Rock 
outcrop ..<...................................... 

Acreage 

Percent 
of Map 

Area 

Percent 
of Map 

Acreage Area - - 

385 .03 385 .03 

46,918 3.13 46,918 3.13 

15,045 1.00 15,045 1.00 

1,620 .11 1.620 .11 

2,830 .19 2,830 .19 

141 -05 771 .05 

6.945 .46 6,945 .46 

3,359 .22 3,359 .22 

19,666 1.31 19.666 1.31 

16,5X 1.11 16,578 1.11 

f) Lakes ..__...<<_........<............................. 143,692 9.60 143,692 9.60 
~ -- -~ - 

TOTAL AREA (excluding Lake 
Manitoba) .,._,_...,.,..,,...,.......................... 1,497.483 100.00 1,497,483 100.00 

Lake Manitoba (Approximate area 
in map sheet) . . . . . . . . . . . . .._.._.....................,...........................,...... 432,794 
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FIGURE 13 

Soi1 profile of Agassiz coarse sand. A thin Orthic Black 
soi1 developed on coarse sand and grave1 beach deposits 

(stick interval =6 inches). 

mediate slopes of low narrow ridges. These 
soils are non-stony to slightly stony. A few 
small areas of Agassiz soils occur in the south- 
ern part of the map area. Areas of Agassiz soils 
in which extremely calcareous till occurs at 
depths between 6 to 30 inches are mapped as 
the till substrate phase. These areas are found 
on thin outwash and beach deposits adjacent 
to beach ridges. The native vegetation is mixed 
prairie grasses with occasional bur oak and 
scattered aspen. 

The Agassiz soils have a 3 to 6 inch A horizon 
of very dark grey loamy coarse sand to sandy 
loam that is single grained to weakly fine granu- 
lar and neutral in reaction. The B horizon is 
weakly developed and is distinguished only by 
its brown to brownish grey colour. The parent 

FIGURE 14 

Open grassland with scattered aspen-oak vegetation 
characteristic of Agassiz soil areas. 

material is very pale brown stratified sand and 
gravel. The solum is usually restricted to the 
sandy surface mantle SO its depth varies with 
the depth of the finer material. A description 
of the Agassiz series is given below: 
Ah -0 to 3 inches, very dark grey (10YR 3/1, dry) 

sandy loam; weak fine granular; loose; neutral; 
abrupt, smooth boundary. 

Bm -3 to 5 inches, brown to dark brown (10YR 4/3, 
dry) sandy loam; weak, medium granular; very 
friable, soft; neutral; abrupt, smooth boundary. 

BCk-5 to 12 inches, light grey (10YR 7/2, dry) sandy 
loam and fine gravel; single grain; loose; mildly 
alkaline; very strongly calcareous; clear, wavy 
boundary. 

Ck -12 to 36 inches, very pale brown (10YR 7/3, dry) 
sand and coarse gravel; single grain; loose; mildly 
alkaline; very strongly calcareous. 

TABLE 6 

Analysis of Agassiz Series 
(E. Cen. 18-29-18W) 

Hor. 

Ah 
Bm 
BCk 
Ck 

Dcpth 
inches 

o- 3 
3- 5 
5-12 

12-36 

Cond. Cond. 
Test. Test. Sand bld Silt Silt ChY ChY mmhns. mmhns. 
Clns Y& Clns Y& % % % % c% em c% em 

_--------- _--------- 
ML ML 69 69 17 17 14 14 7.2 7.2 0.4 0.4 
MSL MSL 75 75 14 14 11 11 7.2 7.2 0.4 0.4 
MSL 71 22 7.5 0.4 
MS 94 6 7.6 0.3 

gg?; C?l- DOlO- Oc”. TOtal 
e1te mite N 

% % R Y‘? % 
~-~ -~ 

4.3 0.0 4.0 6.9 0.27 
0.8 0.0 0.8 4.2 0.32 

26.3 0.0 24.3 - - 
35.7 4.5 28.7 - - 
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Exehangeablc Cations 
m.9./100 gm. soi1 

-ITiJI(IPiaI-iÏ- Ca 

25.6 25.1 24.9 6.1 0.4 0.3 0.1 
13.1 22.3 19.5 6.2 0.2 0.2 0.0 

- 15.0 19.0 3.8 0.1 0.1 0.3 
- 2.3 - - - _ _ 
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Sor~s OF THE GR.~HAMDALE AREA 

Agassiz and Agassiz till substrate phase soi1 
areas may contain minor inclusions of the soils 
of Leary Complex and Spearhill Complex. 

Alluvium 
The Alluvium soils consist of Gleyed Cumulic 

Regosols and Carbonated Rego Gleysols de- 
veloped on stratified moderately to strongly 
calcareous, moderately coarse- to fine-textured 
recent deposits. There has been little or no 
profile development due to frequent deposition 
by the rivers at high water stages. A few small 
areas of these soils occur aong the Fairford and 
Dauphin Rivers. The native vegetation consists 
mainly of willows, black poplar, meadow grasses 
ànd reeds. 

The Gleyed Cumulic Regosol is the dominant 
soi1 in this complex and is described below. 

Ckg -0 to 12 inches, dark grey (10YR 4/1, dry) silt 
loam; weak fine granular; friable, slightly hard; 
moderately alkaline; very strongly effervescent; 
abrupt, smooth boundary. 

Ahkg-12 to 18 inches, very dark grey (10YR 311, dry) 
loam; weak, fine granular; friable, slightly hard; 
moderately alkaline; very strongly effervescent; 
abrupt, smooth boundary. 

Ckg -lIta: 30 inches, grey (10YR 5/1, dry) 
; moderate fine pseudogranular; 

silQf,b~~ 

slightly hard; strongly alkaline; very strongly 
effervescent. 

FIGURE 15 
Soi1 profile of Almasippi Sand. A Gleyed Carbonated 
Rego Black soi1 developed on moderately calcareous 

coarse textured lacustrine deposits. 

This soi1 differs from the Carbonated Rego 
Gleysol member of the complex in slightly 
better drainage as expressed in brighter colours 
in the profile. 

A description of a Carbonated R.ego Gleysol 
soi1 is given below. 
Ckg -0 to 18 inches, dark grey (10YR 4/1, dry) silty 

clay; weak, fine, granular; friable, slightly hard; 
moderately alkaline, very strongly effervescent ; 
abrupt, smooth boundary. 

Ahkg -18 to 19 inches, very dark grey (5Y 3/1, dry) silt 
loam; weak, fine, granular; friable, slightly hard; 
moderately alkaline; very strongly effervescent; 
abrupt, smooth boundary. 

Ckg -19 to 30 inches, grey (10YR 3/1, dry) clay loam; 
moderate, fine, pseudogranular; friable, slightly 
hard; strongly alkaline; very strongly efferves- 
cent; abrupt, smooth boundary. 

IICkg-30 to 36 inches, light grey to grey (5Y 6/1, dry) 
clay loam till; amorphous; sticky, hard; moder- 
ately alkaline, very strongly effervescent. 

ALMASIPPI SERIES 
The Almasippi Series consists of Gleyed 

Carbonated Rego Black soils developed on 
moderately to strongly calcareous coarse to 
moderately coarse lacustrine and deltaic de- 
posits. Surface textures range from loamy fine 
sand to Sand. The Almasippi soils occur in a 
few small areas in the southern part of the map 
area. The topography is level to irregular, very 
gently sloping. Runoff is moderate and perme- 
ability is impeded by a high water table. These 
soils are non-stony. Slightly to moderately 
stony areas where extremely ca!careous loam 
till occurs at depths between 6 to 30 inches are 
mapped as Almasippi till substrate phase. 
Native vegetation is meadow-prairie grasses 
and herbs with scattered groves of aspen, black 
popular and willow. 

The Almasippi soils have calcareous surface 
horizons underlain by strongly calcareous sub- 
strata. They have a thin L-H horizon (2 to 6 
inches) overlying a very dark grey Ah horizon 
(4 to 10 inches) which is usually carbonated. 
In places tongues of the dark-coloured A hori- 
zon extend down irregularly into the C horizon. 
A thin transitional light brownish grey AC 
horizon (2 to 4 inches), and a thin light grey 
to grey Cca horizon (2 to 4 inches) may be 
present. This gradually fades into a very pale 
brown C horizon. The textures usually become 
coarser with depth. In the till substrate phase 
soils there is usually a gravelly or cobbly lens 
at the contact of the two materials. A descrip- 
tion of a cultivated Almasippi soi1 is given 
as follows. 
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SOILS OF THE GRAHAMDALE AREA 

TABLE 7 

Analysis of Almasippi Series 
(N.W. Cor. 24-23-l 7W) 

I I I I I 

HOT. 

Olll- 
Oh 

Ahkg 
Ck 

Depth 
inches 

s- 0 
o- 3 
3-24 

Cond. CaC03 Cal- 
Si$ Ch+y cp& mtnn/ Eq;iv. cite 

0 0 a IX 0 % ~~ ~~ ~- 

9 7.7 

: 8.0 7.9 
2 8.1 

Exch. 
Dolo- O;g. To$al 

Cap. 
mite 

% % % 
GIN lF&. 

Ratio soi1 ~-- -- 

3.5 4.6 1.9 0.04 47.5 8.9 Z:B 8.9 - - - 3.4 
10.8 - - - 1.4 

'3.7 16.2 - - - 1.6 

Horizon 
Depth Text. 
inches Class 

- -~- 

A& 0- 5 LFS 
5- 9 LFS 8s 
9-18 FS 

18-30 FS 9: 

Sand 
% 

Apk -0 to 5 inches, dark grey (10YR 4/1, dry) loamy fine 
Sand; weak, fine, granular; very friable, soft; 
mildly alkaline; moderately calcareous; abrupt, 
smooth boundary. 

Cca -5 to 9 inches, light grey to grey (10YR 6/1, dry) 
loamy fine Sand: single grain; loose; moderately 
alkaline: 
boundary. 

strongly calcareous; abrupt, smooth 

Ckgt-9 to 18 inches, very pale brown (10YR 7/4, dry) 
fine sand; common, medium distinct reddish yellow 
mottles; single grain; loose; moderately alkaline; 
strongly calcareous; gradual, smooth boundary. 

Ckgz-18 to 30 inches, yellow (10YR 7/6, dry) fine Sand; 
common, medium, distinct reddish yellow mottles; 
single grain; loose; moderately alkaline; strongly 
calcareous. 

Areas of Almasippi soils may contain minor 
inclusions of Almasippi till substrate phase. 
Areas mapped as Almasippi till substrate phase 
may have Almasippi and Lundar soils as in- 
clusions. 
BALMORAL SERIES 

The Balmoral Series are Carbonated Rego 
Humic Gleysol soils developed on very strongly 
to extremely calcareous, moderately fine tex- 
tured, lacustrine deposits. The texture of the 
surface horizon is clay loam to silty clay. These 
soils occupy small areas of the Lake St. Martin 
Lowland. The topography is level to depres- 
sional. Runoff is very slow and permeability is 
moderately slow. The Balmoral soils that 

are underlain by extremely calcareous loam till 
at depths between 6 to 30 inches are mapped 
as the till substrate phase. Most of the Balmoral 
and Balmoral till substrate phase soils have a 
surface layer of peat (6 to 16 inches thick) and 
are mapped as the peaty phase. The vegetation 
is mainly meadow grasses, reeds and sedges 
with scattered clumps of willows, tamarack and 
black spruce. 

The Balmoral soils have a thin surface hori- 
zon (less than 6 inches) which is usually car- 
bonated. A thin grey transitional AC horizon 
(2 to 4 inches) separates the Ah horizon from 
the pale brown extremely calcareous C horizon. 
The textures of these soils usually become 
coarser with depth. The Balmoral soils are 
variably saline, the salinity occurring in small 
patches. A description of a Balmoral peaty 
phase soi1 follows. 
F-H -8 to 0 inches, dark reddish brown (5YR 2/2, dry) 

moderately decomposed sedge peat; medium to 
fine fibered; neutral; abrupt, smooth boundary. 

Ahkg-0 to 3 inches, very dark grey (2.5Y 3/0, dry) &y 
clay; weak, medium, granular; plastic, firm, 
shghtly hard; mildly alkaline; strongly calcareous; 
clear, irregular boundary. 

Ckg -3 to 24 inches, white (5Y 8@, dry) stratified silty 
clay loam to very fine sandy loam; many medium, 
prominent very pale brown mottles; weak, medium, 
pseudogranular; friable, soft; moderately alkaline; 
extremely calcareous. 

TABLE 8 

Analysis of Balmoral Series - Peaty Phase 
(W. Cen. S.W.X 28-32-9W) 

Soluble Salts 
a m.e.ilitre 

Cond. CaCOz Cal- Dolc- 
Tsxt. Sand Silt ChY 

PH 
mmhos/ Equiv. cite mite 

oc”. 
E 

TYi+1 
m.e.l (saturation extract) 

de..% % % % CaCl2 cm % % % % % 
GIN ‘cafn------ 

Ratio Ca Mg Na Cl SO, 
-~--~ --~- ~---- -~~-- 

sic B 43 51 7:: 2.7 3.1 19.2 2.9 - 0.0 17.7 34.8 4.0 2.81 0.39 10.3 12.4 34.9 - 13.8 16.7 
Ca+Mg=50 

3.9 6.3 17.2 1.1 38.9 16.9 

SiL 12 67 21 7.9 2.4 60.1 3.2 52.0 0.3 0.02 15.0 - 15.2 12.6 8.2 3.3 24.1 
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Sor~s OF THE GRAHAMDALE AREA 

In the areas mapped as Balmoral peaty phase 
soils, the minor inclusions are principally Bal- 
moral, Tarno peaty phase and Balmoral till 
substrate peaty phase soils. 
BAYNHAM COMPLEX 

The Baynham Complex consists of a group 
of organic soils developed on more than 52 
inches of moderately decomposed forest peat 
or thin (0 to 24 inches) fibric Sphagnum moss 
peat overlying moderately decomposed forest 
peat. Moderately to strongly calcareous fine- 
to medium-textured sediments occur at depths 
below 52 inches. These soils occur in poorly 
drained depressional areas which are under the 
influence of mildly alkaline runoff waters from 
adjacent uplands. They occur in a few small 
areas on the east side of the Lake St. Martin 
Lowland usually in association with soils of the 
Julius Complex. The topography of these areas 
is level, or very gently sloping away from the 
adjoining uplands. These soils occur under well 
stocked stands of productive black spruce with 
an understory of mixed mosses and ericaceous 
shrubs. 

The complex includes Baynham Series, a 
Typic Mesisol, developed on more than 52 
inches of moderately decomposed Woody sedge 
and moss peat (forest peat). Up to six inches of 
fibric Sphagnum moss peat at the surface is 
included in Baynham Series. It is dominant 
in the complex. A description of Baynham 
Series is given below. 
Of -0 to 6 inches, yellowish brown (10YR 5/6, moist) 

to very pale brown (10YR 7/4, moist), nonwoody 
fibrous, spongy, compacted or layered sphagnum 
moss with Woody intrusions (tamarack roots and 
stems), medium acid, unrubbed Iïber content 
approximately 76c/, 

Omr -6 to 24 inches, very dark brown to dark reddish 
brown (10YR 2/2 to 5YR 3/3, moist) moderately 
decomnosed, mixed woodv and nonwoody fibrous 
mater&1 composed of masses and herbaceous 
remains; becomes more herbaceous near bottom 
of layer; medium acid; unrubbed fiber content 
approximately 615:. 

OmY -24 to 36 inches, dark brown to dark reddish 
brown (10YR 3/3 to 5YR 3/4, moist) moderately 
decomposed, mixed woody and non-Woody fibrous 
material composed of mosses and herbaceous 
remains; medium acid; unrubbed fiber content 
approximately 54c;. 

Oms -36 to 53 inches, dark brown to very dark brown 
(10YR 3/3 to 2/2, moist) moderately decomposed, 
medium fibered herbaceous material; matted; 
medium acid; unrubbed fïber content approxi- 
mately 45:,$. 

IIAhg-53 to 56 inches, black (5T 310, wet) clay; strong, 
fine, granular; sticky, very plastic; neutral; 
abrupt, wavy boundary. 

IICg -56 inches plus, light grey (5Y 3/1, wet) clay; 
amorphous, very sticky; neutral to mildly alka- 
line. 

The subdominant soi1 in Baynham complex 
is Waskwei Series-sphagnic type. This soi1 
consists of 6 to 24 inches of fibric Sphagnum 
moss peat underlain by moderately decomposed 
forest peat to depths in excess of 52 inches. 

BERLOSERIES 
The Berlo Series consists of Gleyed Dark 

Grey Luvisol soils developed on moderately 
to strongly calcareous, coarse- to moderately 
coarse-textured lacustrine and deltaic deposits. 
Surface textures are fine sand to loamy fine 
Sand. The Berlo soils occur in a few small areas 
in the southern portion of the map area and in 
one area on the eastern side of the map area. 
The topography is level to irregular very gently 
sloping. Runoff is moderate and permeability 
is moderately rapid. Those areas of Berlo soils 
in which extremely calcareous loam till occurs 
at depths between 6 to 30 inches are mapped 
as the till substrate phase. Berlo soils are non- 
stony; the till substrate phase soils are slightly 
to moderately stony. The native vegetation 
consists of aspen-black poplar woods with an 
undergrowth of willows, meadowprairie grasses 
and herbs. 

The Berlo soils are weakly to moderately 
degraded as evidenced by light and dark grey 
blotches in the Ah horizon. A weakly developed 

TABLE 9 

Analysis of Baynham Series (Baynham Complex) 
(S.E.% 3-253E) 

HOL 
Depth Text. Sand 
inches Claea % 

--~- 
Of o-6- - 
Oml 6-24 - - 
Om2 24-36 - - 
Om3 36-53 - 
IIAhg 53-56 C Yi 
IICg 56+ C - 

ZZZ 

. -  

-  

Silt 
% 

- 
- 
- 
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Fiber 
Ch- 

Clay tent 
% % (un. 

rubbed 
~- 
- 76 
- 61 

6.1 
5.9 
5.8 
5.7 
6.9 
- 

Oc”. 
50 

47.2 
49.2 
48.7 
50.2 

5.9 

Total 
N 
% 

-- 
1.8 26.0 179.5 124.2 
2.4 20.5 213.8 130.4 
2.5 19.6 219.6 127.3 
3.0 16.7 164.7 100.3 
0.4 13.1 51.2 41.8 

40 

I 

Ill., 

Mg 

31.5 
34.3 
29.7 
26.0 
16.0 

- 

eable Cations 
100 gm. soi1 

PyrO- 
phos- 
phate 

Sol. 
:o 

0.7 0.6 9.4 0.2 
2.3 7.1 11.0 0.2 
0.4 0.6 13.1 0.3 
0.4 0.5 14.2 0.5 
1.0 0.5 1.6 - 
- - - - 

i 
Bulk 

Ash Density 
% 

‘Yy 

10.8 0.07 
12.3 0.11 
13.1 0.13 
16.2 0.15 
83.1 - 

- - 
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light greyish brown Ae horizon is found above 
a dark greyish brown Bt horizon. The B horizon 
fades gradually through a thin BC horizon into 
a light grey C horizon. The lower portion of the 
A horizon and the B and C horizons are usually 
mottled. A description of the Berlo Series is 
given below. 
L-H -1 to 0 inches, very dark greyish brown (1OYR 312, 

dry) leaf mat, neutral; clear, smooth boundary. 
Ah -0 to 2 inches, very dark grey (10YR 3/1, dry) fine 

Sand; weak, fine, granular; very friable, soft; 
neutral; clear, smooth boundary. 

Aeg -2 to 4 inches, pale brown (1OYR 6/3, dry) fine 
Sand; few fine, faint brown mottles; engle grain; 
loose; neutral; gradual, wavy boundary. 

Btg -4 to 7 inches, dark greyish brown (1OYR 4/2, 
dry) loamy fine Sand; few fine and faint brown 
mottles; weak, fine, granular; very friable, loose; 
mildly alkaline; gradual, irregular boundary. 

BCkg-7 to 9 inches, light brownish grey (10YR 6/3, dry) 
fine Sand; few fine and faint light yellowish brown 
mottles; single grain; loose; moderately alkaline; 
moderately effervescent; gradual, irregular bound- 
arv. 

Ckg -9 to 24 inches, light grey (10TR 712, dry) fine 
Sand; manv medium, prominent brown mottles; 
single grain; loose, weakly cemented when dry; 
moderately alkaline; strongly effervescent. 

Areas that are dominantly Berlo soils may 
have minor inclusions of Berlo till substrate 
phase soils. 

BULL~IEAD COMPLEX 
The Bullhead Complex consists of a group of 

organic soils developed on deep (24 to 64 inches) 
fibric sphagnum moss peat usually underlain by 
significant amounts of moderately decomposed 
peat (sedge or moss) overlying limestone bed- 
rock. These soils occur in low nutrient, very 
poorly drained areas adjacent to outcroppings 
of bedrock in the northeastern portions of the 
map sheet. The topography of these areas is 
level to very gently sloping away from the ad- 
joining uplands. The vegetation on these soils 
is stunted stands of black spruce and tamarack 
with an understory of Sphagnum moss and 
ericaceous shrubs. 

Bullhead Series, a Lithic Mesic Fibrisol is the 
dominant soi1 in this complex. It has a fibric 
sphagnum peat surface tier. Where the lithic 
contact occurs in the middle tier the organic 
section consists of dominantly fibric sphagnum 
peat with a subdominant layer or layers of 
mesic forest or fen peat. If the lithic contact 
occurs in the bottom tier, the organic section 
consists of dominantly fibric sphagnum peat in 
the middle tier with a subdominant layer or 
layers of mesic forest or fen peat below the 
surface tier. 

Other soils in this complex are Doghead 
Series and Steeprock Series. The Doghead 
Series, a Lithic Fibric Mesisol has a fibric 
sphagnum surface tier. If the lithic contact is 
in the middle tier, the organic section consists 
of dominantly mesic forest or fen peat with a 
subdominant layer of fibric sphagnum peat. 
Where the lithic contact occurs in the bottom 
tier, the organic section consists of dominantly 
mesic forest or fen peat in the middle tier with 
a subdominant layer of fibric sphagnum peat 
below the surface tier. The Steeprock Series, 
a Lithic Fibrisol has a fibric sphagnum surface 
tier with the remainder of the organic section 
consisting of dominantly fibric sphagnum peat 
with a lithic contact either in the middle or 
bottom tier. 

The soils of Bullhead Complex are similar 
to those of Molson Complex differing only with 
respect to the underlying minera1 substrata. 
A profile description of a soi1 similar to Bullhead 
Series is given under Molson Complex. Bull- 
head complex usually occurs in association with 
the soils of Janora Complex, Holditch Complex 
and Meleb Series-rock substrate peaty phase. 

CAYERCOMPLEX 
The Cayer Complex consists of organic soils 

developed on moderately decomposed herbac- 
eous fen peat overlying moderately to strongly 
calcareous fine- to medium-textured sediments 
within 52 inches of the surface. These soils 
occur in high nutrient (eutrophic) very poorly 
to poorly drained depressional to level areas in 
the Lake St. Martin Lowland and in the Lake 
Winnipeg-Sturgeon Bay Lowland. The dom- 
inant vegetation on these soils is sedges, reeds 
and meadow grasses with clumps of swamp 
birch and willow. 

Cayer Series, a Terric Mesisol, and Cayer 
Series-deep phase are the dominant soils in 
this complex. The Cayer Series consists of 16 
to 36 inches of mesic fen peat with the terric 
contact occurring in the middle tier. The deep 
phase consists of 36 to 52 inches of mesic fen 
peat with the terric contact occurring in the 
bottom tier. 

Other soils in this complex are Volga Series 
and Wapah Series. The Volga soils are Terric 
Humic Mesisols with 16 to 36 inches of dom- 
inantly mesic fen peat and subdominant humic 
peat in the organic section. A terric contact 
occurs in the middle tier. Volga Series-deep 
phase has 36 to 52 inches of mesic fen peat with 
subdominant layers of humic material in the 
organic section. The Wapah soils are developed 
on deep (36 to 52 inches) mesic fen peat with al- 
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Soi1 profile of Cayer Series. A Terric Mesisol 
developed on shallow moderately well decomposed 

fen peat underlain by lacustrine clay. 

FIGURE 16 FIGURE 17 
Sedge and swamp birch vegetation 

characteristic of Cayer soils. 

temating subdominant layers of marl (CaC03) 
below the surface tier. A terric contact occurs 
in the bottom tier. The Wapah Series is com- 
monly found adjacent to limestone bedrock or 
upland areas underlain by bedrock. Drainage 
waters flowing from these upland areas contain 
dissolved CaC03 which is precipitated as layers 
of marl in the adjoining organic soils. 

A description of Cayer Series-deep phase 
is as follows. 
Oml -0 to 12 inches, reddish brown to dark brown 

(5YR 4/3 to 7.5YR 4/4, wet) matted, moderately 
coarse fibered; neutral; unrubbed fiber content 
about 63:$ 

Om2 -12 to 24 inches, brown to dark greyish brown 
(10YR 4/3 to 3/2, wet) compacted or matted, 

moderately coarse fibered; medium acid; unrubbed 
fiber content about 627;. 

Om3 -24 to 40 inches, dark reddish brown (SYR 2/2. 
wet) to very dark brown (10YR 2/2, wet); com- 
pacted to felt-like, fine fibered; medium acid; 
unrubbed fiber content about 44“;. 

IIAhg-40 to 43 inches, black (2.3Y 2/0, wet) clay; 
amorphous breaking to fine granular; very sticky, 
very plastic; slightly acid; abrupt, wavy boundary. 

IICg -43 inches plus, dark grey (5GY 49, wet) clay; 
amorphous; very sticky, very plastic; neutral. 

The soils of Cayer Complex are associated 
with Molson Complex and Fyala till substrate 
peaty phase soils. Areas in which the above 
soils occur in significant amounts are delineated 
on the soi1 map as complexes with individual 
proportions indicated as deciles. 

TABLE 10 

Analysis of Cayer Series - deep phase (Cayer Complex) 

(S.W. Cor. 9-26-3E) 

Oml 
Om2 
Om3 
II& 
IICg 

TM. 
Clas.3 

c 
C 

ZZ -- 

BUlk 
)tSSlty 
(,l 
-- 
0.09 
0.10 
0.13 

- 

ZZZ 

-  

.4sh 
5 

w eable Cations 
e./l .OO gm. mil 

Fiber 
Ch- 

Clay tent 
SO % (un 

rubbed 

- 63 
- 62 

44 
72 - 
72 - 

Exch. 
Tml cap. 

N I rN m.c./ 
’ ;, 1 Ratio 100 gm 

sail 
~~~ 

2.4 21 121.2 

;:z 21 1s 109.6 155.9 
0.3 13 41.8 
0.1 13 32.8 

Ca Na 

P,-rc- 
phos- 

H pt’nte Sol. 
’ ;, 

0.6 2.6 0.11 
0.6 11.0 0.10 
0.6 13.9 0.25 
0.6 3.9 
0.5 - 

OI& 

:a& g 

~~ 
7.2 43.5 
5.8 55.9 
5.7 54.9 
6.6 3.9 
7.3 1.3 

Depth 
inches K 

0.7 
0.3 
0.3 
1.1 
1.2 

- c 
1 -- 

o-12 
12-24 
24-40 
40-43 
43+ 

92.0 26.7 
73.8 17.8 
98.6 40.5 
30.8 14.6 
69.9 13.9 

12.0 
7.4 

10.2 
88.7 
03.1 

/ I - 
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FIGURE 18 

Soi1 profile of Clarkleigh loam. A Carbonated Rego 
. Humic Gleysol soi1 developed on estremely 

calcareous glacial till. 

FIGURE 19 

Very poorly drained area of Clarkleigh-Marsh 
complex soils near Dog Lake. 

CLARKLEIGH SERIES 
The Clarkleigh Series consists of Carbonated 

Rego Humic Gleysol soils developed on ex- 
tremely calcareous, medium- textured water- 
worked till and may include soils developed 
on a very thin mantle (less than 6 inches) of 
lacustrine sediments over the till. Surface tex- 
tures range from sandy loam to clay. These 
soils occupy the shallow depressions in the level 
to irregular very gently sloping till plain in the 
southwest section of the map area. They also 
occur in more continuous areas along the edges 
of Dog Lake, Ebb and Flow Lake and Lonely 
Lake. Runoff is slow and permeability is im- 
peded because of a high water table. The 
Clarkleigh soils are very stony to exceedingly 

stony depending on the depth of the lacustrine 
mantle over the till. These soils are variably 
saline. Where the salinity occurs in large areas 
these were separated as saline phases. A few 
areas of the peaty phase (a surface organic layer 
6 to 16 inches thick) of the Clarkleigh Series 
were mapped. The native vegetation is mainly 
meadow grasses and sedges with some willows, 
swamp birch and black poplar. The areas 
separated as the saline phase are characterized 
by patches of salt tolerant herbaceous and grass 
species. 

Clarkleigh soils have a thin very dark grey 
Ah horizon (3 to 8 inches) which is usually 
carbonated. A thin grey to dark grey transi- 
tional AC horizon (2 to 6 inches) separates the 

TABLE 11 

Analysis of Clarkleigh Series 

(N. Cen. N.E.% 23-24-9W) 

Horizon Cond. CaCOx Cal- Dolo- 
Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite Oc”. “’ 
inches Glas % % % CaClz em % % % % % -_~----~-- ----~-- 

Om-Oh 2-o - - 
Ahkg o- 8 CL 43 21 36 !:3” 

0.8 - 36.4 2.74 
1.2 13.6 z.0 10.7 13.3 1.13 

ACkg S-l? CL 37 29 2.8 0.26 
IICkg 12-24 CL 23 44 33 8:: 2:; :8:; 22:; 25 - - 

Exeh. 
Cap. Exchnngeable Cations 
m.e./ m.e./lCiI gm. soi1 

ci?4 lO~o&m.----- 
Ratio ca Mg K Na 
------ 
13.3 - 
11.8 50.1 34.3 24.5 0.7 1.2 
10.8 21.5 - - - - 
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A horizon from the light grey extremely cal- 
careous C horizon. Snail shells are commonly 
found in the Upper portions of the soil. A 
description of a Clarkleigh soi1 follows. 
Om-Oh-2 to 0 inches, black (5YR 2/1, dry) moderately 

decomposed herbaceous peat; medium acid; 
clear, smooth boundary. 

Ahkg -0 to 8 inches, very dark grey (10YR 3/1, dry) 
clay loam; weak, coarse, granular; slightly 
sticky, slightly hard, friable; mildly alkaline; 
moderately calcareous; clear, smooth boundary. 

ACkg -8 to 12 inches, dark grey (10YR 4/1, dry) clay 
loam; weak, medium, subangular blocky; plas- 
tic, sticky, firm, hard; mildly alkaline; strongly 
calcareous; abrupt, wavy boundary. 

IICkg -12 to 24 inches, light grey (10YR 7/1, dry) clay 
loam till; amorphous; plastic, sticky, very hard; 
moderately alkaline; extremely calcareous. 

Clarkleigh Series occurs alone and in asso- 
ciation with Isafold and Lundar Series. Minor 
amounts of Clarkleigh-saline phase may occur 
in Saline Flats areas. Clarkleigh peaty phase 
is found in association with the soils of Crane 
Complex. 

CRANE COMPLEX 
The Crane Complex consists of organic soils 

developed on mesic fen peat overlying ex- 
tremely calcareous, medium-textured till within 
52 inches of the surface. These soils occur in 
high nutrient (eutrophic) poorly drained de- 

FIGURE~~ FIGURE~~ 
Soi1 profile of Davis Point clay. Soi1 profile of Davis Point clay. A Gleyed Dark A Gleyed Dark 

Grey soi1 developed on moderately to strongly Grey soi1 developed on moderately to strongly 
calcareous fine-textured till. calcareous fine-textured till. 

pressional to level areas throughout the Inter- 
lake-Westlake Till Plain portion of the map 
area. The vegetation on these soils is sedges, 
reeds and meadow grasses with clumps of 
swamp birch and willow. 

Crane Series, a Terric Mesisol, and Crane 
Series-deep phase are the dominant soils in 
this complex. Crane Series consists of 16 to 36 
inches of mesic fen peat with the terric contact 
occurring in the middle tier. The deep phase 
consists of deep (36 to 52 inches) mesic fen peat 
in the organic section with a terric contact 
occurring in the bottom tier. 

Other soils in this complex are Waterhen 
Series and Shiel Series. The Waterhen Series, 
a Terric Humic Mesisol consists of 16 to 36 
inches of dominantly mesic fen peat with sub- 
dominant layers of humic peat in the organic 
section. The terric contact is in the middle 
tier. Waterhen Series-deep phase has 36 to 
52 inches of mesic fen peat with subdominant 
humic layers in the organic section. The terric 
contact is in the bottom tier. The Shiel soils 
are developed on deep (36 to 52 inches) mesic 
fen peat with altemating subdominant layers 
of marl (CaCOs) below the surface tier. The 
terric contact is in the bottom tier. The Shiel 
soils are commonly found adjacent to areas of 
limestone bedrock or upland sites underlain 
by bedrock. 

The soils of Crane Complex are similar to 
Cayer Complex differing only with respect to 
the underlying minera1 substrate. A description 
of a soi1 similar to Crane Series-deep phase is 
given under Cayer complex. 

Although pure areas of Crane Complex are 
common throughout the map sheet, the soils 
of Crane Complex also occur in association 
with the following soi1 series and phases: Meleh 
Series, Meleb peaty phase, Inwood Series and 
the soils of Kilkenny Complex and Grindstone 
Complex. Areas where the above inclusions 
are found in significant proportion are delin- 
eated on the soi1 map with the individuals 
shown in deciles. 

DAVIS POINT SERIES 
The Davis Point Series consists of Gleyed 

Dark Grey soils developed on moderately to 
strongly calcareous, fine-textured till. Pockets 
of extremely calcareous loam textured till occur 
within the matrix of the parent material. Sur- 
face textures are clay. The Davis Point soils 
occur in the Lake St. Martin Lowland and Lake 
W-innipeg-Sturgeon Bay Lowland portions of 
the map area. The topography is level to ir- 
regular, gently undulating. Runoff is moderate 
to slow and permeability is slow. A small 
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number of stones occur on the surface. The 
vegetation is aspen, white spruce, willow, 
grasses and shrubs. 

The slight degradation of this soi1 is indicated 
in the Ahej and Btj horizons. The A horizon 
is blotched with lighter coloured areas and is 
slightly acid. The B horizon is neutral to mildly 
alkaline and consists of medium to coarse gran- 
ular aggregates with some coatings of clay 
skins. Tongues of the A horizon commonly 
extend down through the B horizon into the 
parent material. The sola of the Davis Point 
soils ranges from 8 to about 16 inches. A de- 
scription of a representative Davis Point soi1 
is given below. 
L-H -2 to 0 inches, black (5YR 2/1, dry) leaf mat, 

partially to well decomposed leaf and shrub 
remains; neutral; clear, smooth boundary. 

Ahej -0 to 2 inches, very dark grey (10YR 3/1, dry) 
with blotches of dark grey (10YR 4/1, dry) clay; 
few, medium, distinct mottles; moderate, medium, 
granular; firm, hard; slightly acid; clear, smooth, 
boundary. 

Btjg -2 to 6 inches, dark grey (10YR 4/1, dry) clay; 
few, medium, distinct dark brown mottles; strong, 
medium, granular; firm, hard; neutral; abrupt, 
wavy boundary. 

BCkg-6 to 8 inches, grey (10YR 5/1, dry) clay; moderate, 
medium, granular; lïrm, hard; mildly alkaline; 
strongly calcareous, clear, irregular boundary. 

Ckgl -r3tdiyminches, grey (5Y 6/1, dry) clay; moderate, 
, pseudogranular; firm, hard; mrldly 

alkaline; strongly calcareous; separated by an 
abrupt, irregular boundary. 

Ckg2 -pockets of white (2.5Y 8/2, dry) silty clay loam; 
moderate, fine, pseudogranular; friable, very hard, 
strongly cemented when dry; extremely cal- 
careous. 

Pure areas of Davis Point soils are rarely 
found. Inwood Series and Davis Point Series 
occur together in areas in which the individual 
soils are often of too small extent and too inti- 
mately mixed to be shown separately on the 
soi1 map. The variability in the distribution of 
the soils in this complex is attributable to the 

nature of the parent material. Where the ex- 
tremely calcareous, loam-textured till occurs at 
the surface, Inwood soils have developed. On 
adjacent sites where the moderately calcareous 
clay-textured material is at the surface, the 
deeper Davis Point soils are found. In areas 
of ridge and swale topography, Fyala till sub- 
strate peaty phase soils occur in complexes 
with Davis Point and Inwood soils. Other 
inclusions are mainly Homebrook and Ridley 
soils. Areas in which these inclusions occur in 
significant proportions are delineated on the 
soi1 map as complexes with the individuals 
shown in deciles. 
FAIRFORD SERIES 

The Fairford Series consists of well and 
moderately well drained Degraded Eutric Brun- 
isol soils developed on extremely calcareous, 
medium-textured till. Dominant surface tex- 
ture is loam to clay loam. These soils occupy 
much of the well-drained land in the Interlake- 
Westlake Till Plain. They also occur in scat- 
tered areas throughout the Lake St. Martin 
Lowland and Lake W’innipeg-Sturgeon Bay 
Lowland portions of the map area. The Fair- 
ford Series correlates with Stonewall Complex 
as mapped in the Fisher-Teulon Map Sheet 
Areas (Soils Report No. 12). The topography 
is irregular, gently undulating to undulating. 
R.unoff is moderate and permeability is med- 
ium. The Fairford soils are usually very stony 
with exceedingly stony areas occurring on the 
higher more severely water-worked portions of 
the ridges. Areas of Fairford soils in which 
limestone bedrock usually occurs between 20 
to 30 inches of the surface were mapped as the 
rock substrate phase. These areas are exceed- 
ingly stony. The native vegetation on Fairford 
soils is dominantly aspen, jack pine and white 
spruce. 

The solum of the Fairford soils is thin (4 to 
8 inches). Most Fairford soils have a distinct 

TABLE 12 

Analysis of Davis Point Series 
(W. Cen. 8-32-1OW) 

H0r. 

L-H 
Shej 
Btk 
BCkg 
Ckgl 
Ckg? 

Depth 
inchcs 

2- 0 
o- 2 
2- 6 
6- 8 
s-24 

(pock. 
ets) 

Text. 
ChS 

-E 
c 
C 

SiCL 

G 30 
12 25 
10 
11 io 
- - 

- 

( 
! 1 
_- 

- 

:aCOa Cal- Dol~ 
Gquir. cite mite 

y/, % 5; ~~~ 
1.9 - - 
0.4 - - 
4.2 - 

17.1 0.0 IF7 
24.1 9.9 13.1 
65.0 19.6 41.9 

- 

Oc”. TF’ GIN 
FL SO Ratio 

19.5 1.83 21.6 
5.1 0.28 18.2 
1.7 0.11 15.5 
0.8 0.05 16.0 

- I-l- 

Exch. 
Cap. 
m.c.1 

%~lrn 

43_3 
30.8 
25.5 
20.4 

- 

Ca 

2;4 
- 

- 

Exehangeahle Cations 
me./100 gm. soi1 

Mg K 

20.5 1_3 
- - 
- - 
- - 
- - 

-- 

KS H 
~- 

iI2 2.1 

- - 
- - 
- - 
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TABLE 13 

Analysis of Fairford Series 

(Cen. 12-33-l OW) 

Hor. 
Deptll Test. Sand Silt Clay 
inches Glass % % % 

LH 0.75-O - 
Ae o-o.75 CL 44 ii G 
Btj 0.75-4 CL 41 26 33 
BCk 4- 8 1, 37 45 18 
Ckl 8-12 C 27 28 45 
Ck2 12-24 CI, 26 46 2S 

Gond. CaCOz Cal- 
pH mmhos/ Equiv. cite lMc- Oh? mife 

CaClr cm <‘& <; f; % 

6.5 0.4 2.1 --- - 30.6 
6.6 0.2 0.5 - - 2.3 
7.1 0.2 1.8 - 1.5 
7.6 0.3 35.9 5.2 2K3 1.8 
7.5 0.3 55.5 16.4 36.0 - 
3.0 0.3 63.2 13.2 46.1 - 

B horizon but they vary in the degree of eluvia- 
tion of the A horizon. The dominant profile has 
a thin (less than 1 inch) to discontinuous greyish 
brown Ae horizon underlain by a BA horizon 
and a dark greyish brown Btj horizon (1 to 3 
inches thick). A second profile type is char- 
acterized by a thicker Aej horizon (2 inches) 
overlying a Btj horizon in which there is in- 
sufficient clay accumulation to meet the re- 
quirements for a Bt horizon. There is only 
slight differentiation between the dry colour 
of the A and B horizon. A stone line or gravelly 
lens is usually found at the contact of the B 
horizon and the extremely calcareous till of the 
C horizon. The plow layer of cultivated Fair- 

0.89 
0.10 
0.18 
0.16 

- 

Exeh. 
Cap. 

C/N lcf$ 
Ratio 

34.4 - 
23.0 26.0 

8.3 30.4 
11.3 16.3 

- 7.6 

-1-l 

ICrchanp-eahleCations 
m.c./lOO mn. mil 

16_6 ËF3 0_4 o_l 1_4 
18.1 12.8 0.4 0.1 - 

ford soils is usually a mixture of the A and B 
horizons along with the extremely calcareous 
parent material. The dry surface colour of such 
soils is dark greyish brown (10YR 4/2). A 
description of a representative profile of the 
Fairford Series is given below. 
L-H -0.75 to 0 inches, dark reddish brown (5YR 2/2, 

dry) undecomposed to moderately decomposed 
layer of pine needles; slightly acid; abrupt, smooth 
boundary. 

Ae -0 to 0.75 inch, greyish brown (10YR 5/2, dry) clay 
loam; weak, fine, granular; friable, slightly hard; 
neutral; abrupt, smooth boundary. 

Btj -0.75 to 4 inches, dark greyish brown (10YR 4/2, 
dry) clay loam; moderate, fine, granular; firm, 
hard; neutral; abrupt, smooth boundary. 

FIGURE 21 FIGURE 22 

Soi1 profile of Fairford loam. A thin Degraded Eutric 
Brunisol developed on extremely calcareous glacial till. 

Estreme stoniness associated with Fairford rock substrate 
phase soils south-east of Lake St. Martin. 
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Fyala till substrate peaty phase. Fairford rock 
substrate phase soils occur in association with 
Inwood rock substrate phase, Garson rock 
substrate phase, Narcisse Series and Rock. 
Complex areas in which these inclusions occur 
in significant amounts are delineated on the 
soi1 map with the proportion of the individual 
soils shown in deciles. 
FYALA SERIES-iill substrate phase 

FIG~~E 23 
Stunted aspen and jackpine occurring on Fairford rock 
substrate phase soils. Note flat lying bedrock in ditch. 

BCk 4 to 8 inches, greyish brown (10YR 5/2, dry) 
loam; moderate, fine, granular; friable, slightly 
hard; mildly alkaline; very strongly calcareous; 
abrupt, broken boundary, contains a stone line 
below the Btj horizon. 

Ckl -8 to 12 inches, light grey (IOYR 7/1, dry) clay; 
moderate, fine, granular; friable, weakly cemented 
when dry; mildly alkalme; extremely calcareous; 
abrupt, smooth boundary. 

The Fyala till substrate soils consist of Rego 
Humic Gleysol soils developed on moderately 
to strongly calcareous, fine-textured lacustrine 
deposits (6 to 30 inches) underlain by extremely 
calcareous, medium-textured till. Surface tex- 
tures are clay. The Fyala till substrate phase 
soils occur in the Lake St. Martin Lowlands, 
the Lake Winnipeg-Sturgeon Bay Lowland and 
in a few local depressional areas in the Inter- 
lake-Westlake Till Plain. These soils have level 
to depressional topography. Permeability is 
slow and ponding of water in the spring and 
after heavy rains is quite common. Some 
cobbles and stones are present where the ex- 
tremely calcareous till is near the surface. Most 
of the Fyala till substrate phase soils have a 
surface layer of peat 6 to 24 inches thick and 
are mapped as the peaty phase. The vegetation 
is mainly meadow grasses, reeds and sedges 
with scattered clumps of willows, tamarack 
and black spruce. In the northern portions of 
the map area these soils support solid stands 
of black spruce and tamarack. 

Ck2 -12 to 24 inches, light grey (2.5Y 7/2, dry) clay 
loam; amorphous, breaking to weak, coarse, 
pseudoplaty; friable, weakly cemented when dry; 
moderately alkaline; extremely calcareous. 

Areas of Fairford soils may contain minor 
inclusions of Garson and Inwood Series. The 
majority of the Fairford soils in the Grahamdale 
map area occur in association with the following 
series and phases: Garson Series, Inwood Series, 
Homebrook Series, Meleb peaty phase and 

Fyala till substrate peaty phase soils have 
thin (15 to 20 inches) surface layers of organic 
material overlying a dark grey to black Ah 
horizon Ç3 to 6 inches thick). A grey transi- 
tional AC horizon (5 to 10 inches) separaTt;; 
the Ah horizon from the C horizon. 
extremely calcareous till (IIC horizon) may 
occur immediately under the AC horizon. A 
description of a representative Fyala till sub- 
strate peaty phase soi1 follows. 

TABLE 14 

Analysis of Fyala Series - Till Substrate Peaty Phase 
(W. Cen. S.W.% 22-31-l OW) 

Horizon 
Depth Test. 

inches Class 
Sand Silt Clay pH 

% % % CaCL 
-- -- 

9 47 ii 7.0 7.2 
12 
24 2 

7.6 
;i 7.8 

Cal- Dolo- 
cite mite 
% % 

- 

Org. Total 
N 

kJ % 
-- 
52.0 3.01 

28 o.8o - 
- - 

= 

1 

-- 

- 

C/N 
Xatio 

17.3 
3.8 
- 
- 

Exch. 
Cap. 
m.e./ 

TO?P 

32.2 

4.7 
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Of-Oh-16 to 0 inches, dark reddish brown (5YR 2/2, 
dry) matted, fibrous to moderately decomposed 
sedge peat; medium to fine fibered; neutral; 
abrupt, smooth boundary. 

Ahkg -0 to 4 inches, dark grey (2.5Y 4/0, dry) silty clay, 
moderate, medium, granular; very plastic, firm, 
slightly hard; neutral; moderately calcareous; 
clear, irregular boundary. 

ACkg-4 to 14 inches, grey (5Y 5/1,, dry) clay; moderate, 
coarse, granular; very plastic, firm, slightly hard; 
mildly alkaline; very strongly calcareous; tongues 
into the IIC horizon; abrupt, irregular boundary. 

IICkg-14 to 24 inches, light grey (5Y 7/1, dry) clay loam; 
few, medium, distinct light yellowish brown 
mottles; amorphous; sticky, hard; mildly alkaline; 
extremely calcareous. 

Fyala till substrate peaty phase soils usually 
contain minor inclusions of Cayer Complex, 
Molson Complex and Meleb peaty phase soils. 
These soils also occur in complexes with the 
following series and phases: Fyala till substrate 
phase, Davis Point Series, Fairford Series, 
Inwood Series, Homebrook Series, Ridley Series 
and the soils of Okno, Molson and Cayer Com- 
plexes. The individual soils which occur in 
significant amounts in such complexes are in- 
dicated on the soi1 map in deciles. 

FIGURE 24 

GARSON SERIES 

Soi1 profile of Garson loam. A thin Orthic Grey Luvisol 
developed on extremely calcareous glacial till 

(stick interval =6 inches). 

The Garson Series consists of well-drained 
Orthic Grey Luvisol soils developed on ex- 
tremely calcareous, medium-textured till. Dom- 
inant surface texture is loam to clay loam. 
Garson soils occur at scattered locations on the 
higher till ridges throughout the map area, and 
in larger continuous areas southeast of Lake 
St. Martin and in the northem portions of the 
map area. The topography is irregular, very 
gently to gently undulating, usually in the form 
of broad upland expanses adjacent to or under- 
lain by limestone bedrock. Runoff is moderate 
and permeability is medium. The Garson soils 
are very stony to excessively stony. Areas of 
Garson soils in which limestone bedrock usually 

occurs between 20 to 30 inches of the surface 
were mapped as the rock substrate phase. 
These soils are found southeast of Lake St. 
Martin and in scattered locations in the north- 
ern portions of the map area. Vegetative caver 
is aspen, jack pine and white spruce. 

The solum of the Garson soils is thin (4 to 
10 inches) but the horizons are well developed. 
A thin slightly acid to neutral leaf mat overlies 
a one to three inch light brownish grey to white 
Ae horizon. The brown to dark greyish brown 
Bt horizon is thin (2 to 4 inches) and consists 
of weak blocky aggregates. A thin BC trans- 
itional horizon usually separates the Bt from 

TABLE 15 

Analysis of Garson Series 
(W. Cen. N.W.‘h 21-23-9W) 

- 

H0r. 

LH 

Bt 
BCk 
Ckl 
C!d! 

Depth Text. Sand Silt 
inches Cl%?8 % % 

2- 0 
o- 2 
2- 4 
4- 8 
8-18 

18-24 

ii 
CL 

LiL 
L 

ii 30 
42 23 
50 32 
2: 50 51 

Clay % C%i* --~ 

14 5.9 6.2 
35 6.7 

:: 7.4 7.6 
26 7.7 

n 

- 

Gond. 
mhos, 

cm 

- 

43.4 a_0 40.0 
47.5 15.0 28.9 
48.7 14.8 31.2 

DOIC- 
mite 
7. 

“cg. 

% 

z 

“’ 
% 

27.4 1.30 
1.0 0.06 
1.5 0.10 
0.8 0.07 
- - 
- - 

- 

I  I  

Exch. 
cap. 
m.e./ 

C/N ‘O~~n. - 
Ratio Ca 
~~~ 
21.1 
16.6 7.9 5_1 
15.0 28.2 15.5 
11.4 11.4 - 
- 9.6 - 
- 10.8 - 

_- 

- 

Exchangcable Cations 
m.e./lOO gm. mil -~~ 

!tIg K Na 

- - 
1.7 0.5 0.0 
7.8 1.8 0.1 

- - - - - - I I 

H 

0.s 
1.0 
- 
- 
- 
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the highly calcareous C horizon. When Garson 
soils are cultivated the Ap horizon is neutral 
to mildly alkaline and often is carbonated. A 
description of the Garson Series is given below. 
L-H -2 to 0 inches, dark reddish brown to black (5YR 

2/2 to 7.5YR 2/0, dry) undecomposed to well 
decomposed leaf, herb and grass mat; medium 
acid; abrupt, smooth boundary. 

Ae -0 to 2 inches, white (10YR 8/1, dry) sandy loam; 
weak, fine, granular; friable, soft; slightly acid; 
abrupt, smooth boundary. 

Bt -2 to 4 inches, brown (IOYR 4/3, dry) clay loam; 
moderate, fine, subangular blocky; firm, slightly 
hard; neutral; abrupt, wavy boundary. 

BCk-4 to 8 inches, pale brown (10YR 6/3, dry) loam; 
weak, fine, granular; very friableclegft; mrldly 
alkaline; extremely calcareous; , smooth 
boundary. 

Ckl -8 to 18 inches, light grey (10YR 7/1, dry) silt loam; 
moderate, fine, pseudogranular; frrm, slightly 
hard; mildly alkaline; extremely calcareous; clear, 
smooth boundary. 

Ck2-18 to 24 inches, light grey (IOYR 7/1, dry) loam; 
moderate, fine, pseudogranular; tîrm, hard; mildly 
alkaline; extremely calcareous. 

Areas of Garson soils usually occur in associ- 
ation with Fairford Series, Inwood Series and 
Kinwow Series. Garson rock substrate phase 
soils occur in association with Fairford rock 
substrate phase, Rock and Garson and Fairford 
Series. Complex areas in which these soils 
occur in significant amounts with Garson soils 
are delineated on the map with the proportion 
of the individual soils shown in deciles. 

GLENFIELDS SERIES 
The Glenfields Series consists of Carbonated 

Rego Humic Gleysol soils developed on very 
strongly to extremely calcareous, moderately 
fine-textured lacustrine sediments. These de- 
posits are usually stratified. Surface textures 
range from clay loam to silty clay. These soils 
occur in a few small local lacustrine basins in 
the southwestern portions of the map area. 

The topography is level to depressional. Runoff 
is slow and permeability is moderately slow. 
These soils are non-stony. Areas of Glenfields 
soils which have a surface layer of peat 6 to 16 
inches thick were mapped as the peaty phase. 
Native vegetation is mainly sedges, meadow 
grasses with scattered clumps of willow, swamp 
birch and balsam poplar. 

Glenfields soils have a black Ah horizon (3 
to 6 inches thick) which is usually carbonated 
and underlain by a grey transitional AC hori- 
zon. The C horizon is usually light grey to pale 
yellow and varies from very fine sandy loam to 
silty clay in texture. A description of a repre- 
sentative Glenfields soi1 is given below. 
Of-Oh-3 to 0 inches, dark reddish brown to very dark 

brown (5YR 2/2 to 10YR 2/2, dry) moderately 
to well-decomposed sod mat; neutral; clear, 
smooth boundary. 

Ahkg -0 to 6 inches, very dark grey (IOYR 3/1, dry) 
silty clay; weak, fine, granular; very friable, 
slightly hard; mildly alkaline; strongly calcareous; 
clear, irregular boundary. 

Ckgl -6 to 27 inches, grey (10YR 6/1, dry) silty clay 
loam; weak, fine, pseudogranular; friable, weakly 
cemented; strongly alkaline; eutremeIy cal- 
careous; gradual, smooth boundary. 

Ckg2 -27 to 31 inches, pale brown (10YR 613, dry) silt 
loam; amorphous; loose; moderately alkaline; 
extremely calcareous; abrupt, smooth boundary. 

Ckg3 -31 to 36 inches, light grey (2.5Y 712, dry) silt 
loam; moderate, fine, pseudogranular; firm, hard; 
moderately alkaline; very strongly calcareous. 

In areas mapped as Glenfields soils, minor 
inclusions are principally Glenfields peaty 
phase, Wentland Series, Wentland peaty phase 
and Cayer Complex soils. 

GRINDSTONE COMPLEX 
The Grindstone Complex consists of organic 

soils developed on 16 to 52 inches of mesic for- 
est peat or thin (0 to 24 inches) fibric Sphagnum 

TABLE 16 

Analysis of Glenfields Series 
(N. Cen. 29-24;15W) 

Horizon 

-- 
Of-Oh 
Ahkg 
Ckgl 

3- 0 
0- 6 
6-27 

27-31 
31-36 

sic 
SiCL 
SiL 
SiL 

Sand 
% 

2 

3: 
17 

- 

- 

Silt 
% 

53 
5: 
58 

-- 

, 

- 

y’ 
0 

45 
36 

25 

C 

.- 

Cond :aCO Cal- Dolo- 
pH mmhos, 

:aCl? cm 
cquiv cite mite 

% 70 % 

7.0 0.7 
7.7 1.4 
8.1 2.3 
7.9 2.9 
7.9 2.4 

-- 

16.6 

52 
37.3 

4_5 
22.5 
4.7 
5.0 

- 

02. 
% 

26.0 2.37 
5.7 0.59 
0.8 0.10 
0.2 - 
0.1 - 

Total 
N 
% 

- 

1 

- 

CPJ 
Ratio 

11.0 
9.7 
8.0 
- 
- 

Exch. 
Cap. 
m.e./ 

YOirn. 

40.8 
16.0 
5.1 

15.5 
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moss peat overlying moderately decomposed 
forest peat; extremely calcareous medium- 
textured till occurs within 52 inches of the 
surface. These soils occur in poorly drained 
depressional areas which are under the in- 
fluence of water from minera1 soils on adjacent 
uplands. They are found in a few small areas 
in the northern portion of the map area and 
southeast of Lake St. Martin. The topography 
of these areas is level or ver-y gently sloping 
away from the adjoining uplands. These soils 
occur under well stocked stands of productive 
black spruce with an understory of mixed 
masses and ericaceous shrubs. 

Grindstone Series, a Terric Mesisol, is the 
dominant soi1 in this complex. This soi1 con- 
sists of dominantly mesic forest peat (herba- 
ceous peat with Woody inclusions) in the organic 
section. Extremely calcarcous till occurs be- 
tween 16 and 36 inches of the surface. A detailed 
description of a ver-y similar kind of organic 
soi1 is given under Okno Complex. Grindstone 
series, deep phase has up to 52 inches of mesic 
forest peat over till. 

Other soils in this complex are: Laronde 
Series, a Terric Fibrisol, having dominantly 
fibric sphagnum or forest peat in the organic 
section with the terric contact occurring be- 
tween 16 and 36 inches; Mistatim Series, a 
Terric Fibric Mesisol, developed on dominantly 
mesic material with a subdominant layer of 
fibric sphagnum peat at the surface of the 
organic section and the terric contact occurring 
in the middle tier; and Kanusk Series, a Terric 
Mesic Fibrisol consisting of dominantly fibric 
sphagnum peat and a subdominant layer of 
mesic forest peat in the organic section. The 
terric contact occurs in the middle tier. 

Areas of Grindstone Complex usually occur 
in association with Meleb peaty phase soils and 
the soils of Kilkenny Complex and Crane Com- 
plex. Areas in which the above soils occur in 
significant amounts with the soils of Grindstone 
Complex are delineated on the soi1 map with 
the proportion of the individual soils shown in 
deciles. 

HOLDITCH COMPLEX 
The Holditch Complex consists of a group of 

soils developed on mesic fen peat overlying 
limestone bedrock within 52 inches of the sur- 
face. These soils occur in high nutrient, (eutro- 
phic) poorly drained depressional to level areas 
adjacent to outcroppings of bedrock in the 
northeastern portions of the map area. The 
dominant vegetation on these soils is sedges, 
reeds and meadow grasses with clumps of 
willow and swamp birch. 

Holditch Series, a Lithic Mesisol, and Hol- 
ditch Series-deep phase are the dominant soils 
in this complex. Holditch Series consists of 16 
to 36 inches of mesic fen peat with the lithic 
contact occurring in the middle tier; the deep 
phase consists of 36 to 52 inches of mesic fen 
peat with the lithic contact in the bottom tier. 
This soi1 is ver-y similar to the Cayer soils 
differing from them only in having a lithic 
substrate. 

Other soils in this complex are: Primes 
Series, a Lithic Humic Mesisol, characterized 
by dominantly mesic fen peat and a subdom- 
inant humic peat layer in the organic section. 
The lithic contact is in the middle tier; Primes 
Series-deep phase has 36 to 52 inches of 
dominantly mesic fen peat with subdominant 
layers of humic peat in the organic section. 
The Flathouse soils are Lithic Limno Mesisols 
developed on deep (36 to 52 inches) mesic fen 
peat with alternating subdominant layers of 
marl (CaC03) below the surface tier. The 
lithic contact occurs in the bottom tier. 

A few small areas of Holditch Complex soils 
occur with minor inclusions of Meleb rock sub- 
strate peaty phase soils. 

HOMEBROOKSERIES 
The Homebrook Series are Orthic Dark Grey 

soils developed on moderately to strongly cal- 

FIGURE 23 
Soi1 profile of Homebrook clay. i\n Orthic Dark Grey 
soi1 developed on moderately to strongly calcareous 

fine-textured glacial till (stick interval = 6 inches). 
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FIGURE 26 
Homebrook soi1 area. 

careous, fine-textured till. Numerous randomly 
distributed pockets of extremely calcareous 
loam-textured till occur in the matrix of this 
till. Surface textures are clay. The Homebrook 
soils occur in the Lake St. Martin Lowland and 
Lake Winnipeg-Sturgeon Bay Lowland por- 
tions of the map area. The topography is ir- 
regular, very gently undulating to gently 
undulating. Runoff is moderate to slow and 
nermeability is slow. A small number of stones 
occur on the surface. The native vegetation is 
aspen, white spruce, balsam poplar, grasses 
and shrubs. 

Homebrook soils have a dark grey Ahe 
horizon two to five inches thick, underlain by 

H0r. 
Depth 
inches 

--~ 
L-H 1.5-O 
Ahe o- 2 
Btj 2- 8 
BCk 8-16 
Ckl 16-30 
Ck2 30-36 

Text. 
ClZ? 

Sand 
% 

Silt 
% 

-- 

ii 

;: 
14 

8 

“2 CE: --- 
ii 

6.1 
6.1 

BS 7.1 
7.9 

82 8.1 
90 8.1 

FIGURE 27 
Exposure of clay till intermixed with stony loam-textured 

till. Shovel is placed in the loam till. 

;oret!$y developed. dark greyish. brown Btj 
A transltlonal BC horizon usually 

occurs in the lower portions of the clay-textured 
till. The underlying C horizon usually contains 
higher proportions of extremely calcareous till 
mixed with the clay till as the depth increases. 
beE;cription of the Homebrook Series is given 

L-H -1.5 to 0 inches, dark reddish brown (5YR 2/2, dry) 
leaf mat consisting of partially to moderately de- 
composed aspen and shrub leaves; slightly acid; 
abrupt, smooth boundary. 

Ahe -0 to 2 inches, very dark grey to dark grey (10YR 
3.5/1 to 4/1, dry) clay; fine, moderate to strong, 
subangular blocky; firm, hard; slightly acid; clear, 
wavy boundary. 

TABLE 17 

Analysis of Homebrook Series 
(N. Cen. 33-32-9W) 

Gond. 
nmhos 

em 

L!ac0 
3quiv. 

% 

2.2 
0.0 
1.6 

15.6 
15.2 

4.7 

Cal- 
cite Do’G- Oc”. mite 

% % % 

- 29.7 
- 3.6 

- 1.4 
5.1 9.7 0.8 
9.3 5.4 0.1 
2.8 1.7 0.0 
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TY 
% 

C/N 
Ratio 

1.76 16.9 
0.31 11.6 
0.12 11.7 
0.08 10.0 

- - 

1 

_- 

Exch. 
Cap. 
m.e.1 
o;oylm. - 

Ca 

39_1 IL5 
36.6 11.4 
24.4 - 
22.1 - 
23.7 - 

E%h2 
m.c 

la 

- 
15.1 
13.0 

- 
- 
- 

eable Cations 
00 gm. soi1 
-~- 

K Na II 
-~-_ 

- 

1.0 0.2 K9 
0.7 0.2 0.9 

- - - 
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Btj -2 to 8 inches, very dark greyish brown (IOYR 312, 
dry) clay; fine to medium, strong, subangular 
blocky; firm, hard; neutral; clear, irregular bound- 
ary. 

BCk-8 to 16 inches. mevish brown (2.5Y 5/2. drv) clav: 
fine, moderate,- subangular blocky; ’ firm: ’ hardi 
moderately alkaline; moderately calcareous; clear, 
irregular boundary. 

-16 to 30 inches, light grey (2.5Y 7/2, dry) clay; 
medium, weak, pseudogranular; firm, hard; moder- 
ately alkaline; strongly calcareous; separated by an 
abrupt, irregular boundary from pockets of white 
(2.5Y 8/2, dry) silty clay loam; moderate, fine, 
pseudogranular; friable, very hard, cemented when 
dry; extremely calcareous. 

Ckl 

Ck2-30 to 36 inches, light brownish grey (2.5Y 6/2, 
dry) clay; amorphous; very firm, very hard; 
moderately alkaline; weakly calcareous. 

Areas of Homebrook soils are usually found 
in association with Fairford Series, Inwood 
Series, Davis Point Series and Fyala till sub- 
strate peaty phase soils. Where pockets of the 
extremely calcareous loam-textured till occurs 
at the surface, Fairford and Inwood soils have 
developed. On adjoining sites where the clay- 
textured till is at the surface Homebrook soils 
are found. Minor amounts of shallow (6 to 36 
inches) lacustrine clay deposits overlying ex- 
tremely calcareous medium-textured till occur 
in conjunction with the Homebrook soils. This 
sequence of parent materials is of minor extent, 
but would coi-relate with the Arnes Series, as 
mapped in the Fisher-Teulon Map Sheet Areas 

FIGURE 28 

Section of clay till with mixture of limestone 
boulders and loam-textured till. 

(Soi1 Report No. 12). Fyala till substrate peaty 
phase soils are usually found in associated 
poorly drained sites. 

INWOOD SERIES 
The Inwood Series are Gleyed Dark Grey 

soils developed on extremely calcareous, med- 
ium-textured till. The dominant surface 
texture is loam to clay loam. These soils occur 
throughout large areas of the Interlake-West- 
lake Till Plain portion of the map area and in 
scattered areas throughout the Lake St. Martin 
Lowland and the Lake Winnipeg-Sturgeon Bay 
Lowland. The topography is level to irregular 
very gently undulating. Inwood soils occur in 
the intermediate and lower slope position in 
areas of irregular topography and on smooth 
level areas with a high ground water table. 
Runoff is slow and permeability is medium. 
Al1 Inwood soils are stony with exceedingly 
stony areas occurring in more severely water- 
worked areas that do not have any lacustrine 
overlay. Areas of Inwood soils where limestone 
bedrock occurs within 20 to 30 inches of the 
surface were mapped as the rock substrate 
phase. These areas are exceedingly stony. The 
native vegetation is dominantly aspen with 
some white spruce and willow and a ground 
caver of meadow-prairie grasses and herbs. 

Inwood soils are characterized by a thin 
blotched Ahe horizon overlying a weakly de- 
veloped Btj horizon which grades sharply into 
extremely calcareous till. The solum is usually 
less than eight inches in thickness. Although 
these soils are leached, the surface horizons may 
be alkaline due to periodic saturation with 
base-saturated ground water. The plow layer 
of the cultivated soi1 is a mixture of A and B 
horizons with the extremely calcareous parent 
material. The surface colours of such soils are 
grey when dry. A description of the Inwood 
Series follows. 
L-H -0.5 to 0 inches, very.dark brown (10YR 2/2, dry) 

~;~;~$od meat; mildly alkalme; abrupt, smooth 

Ahej -0 to 3 inches, very dark grey (IOYR 3/1, dry) 
with blotches of very dark grey to dark grey 
(IOYR 3.5/1, dry) clay; weak, fine, granular; 
friable, slightly hard; slightly acid; abrupt, wavy 
boundary. 

Btjg -3 to 6 inches, dark grey (10YR 4/1, dry) clay; 
moderate, medium, granular; firm, hard; neutral; 
clear, smooth boundary. 

BCkg-6 to 8 inches, light brownish grey (2.5Y 612, dry) 
clay; weak, fine, granular; friable, slightly hard; 
mildly alkaline; strongly calcareous; clear, smooth 
boundary. 

Ckg -8 to 24 inches, light grey (2.5Y 7/2, dry) clay loam; 
weak, fine, pseudogranular; friable; hard; mildly 
alkalme; extremely calcareous. 
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FIGURE 29 

Soi1 profile of Inwood loam. A Gleyed Dark Grey 
developed on extremely calcareous glacial till. Note 
light coloured areas in dark grey surface horizon. 

FIGURE 30 

Very stony condition of Inwood soils. 

The majority of Inwood soils are found in 
the central portion of the map sheet around 
Grahamdale and are usually found in associa- 
tion with the following soi1 series and phases: 
Fairford Series, Meleb Series and Meleb peaty 
phase, Davis Point Series, Homebrook Series, 
Spearhill till substrate phase, Fyala till sub- 
strate peaty phase, Narcisse Series, Rock, and 
the soils of Kilkenny Complex, Crane Complex 
and Grindstone Complex. Areas where the 
above inclusions occur in significant proportions 
are designated on the soi1 map as complexes 
with the individuals shown in deciles. 

ISAFOLD SERIES 

The Isafold Series are moderately well 
drained Rego Black soils developed on ex- 
tremely calcareous, medium-textured till. While 
the dominant surface texture is loam, textures 
do range from very fine sandy loam to clay. 
These soils occupy the well-drained ridges and 
knolls in the southwest portion of the map area. 
The topography is level to irregular gently 
sloping. Runoff is moderate and permeability 
is moderate. The Isafold soils are usually very 
stony; exceedingly stony areas occur on the 

TABLE 18 

Analysis of Inwood Series 
(N.E. Cor. 2628-9w) 

Hor. 
ix! 

--- 
LH 0.5-O 
Ahej o- 3 
Btjg 3- 6 
BCkg 6- S 
Ch 8-24 

” Sa”d % -~ 
c ii 

28 
E 30 

CL 22 

Silt 
% 

31 
27 
19 
46 

= 

Clay 
% 

43 
45 

ii 

Cond. 
pH mmhos 

!aCl* em 

7.5 0.5 
6.2 0.4 
6.7 0.3 
7.4 0.2 
7.7 0.2 

z.z 

II 

.- 

-  

Cal- Dolc- 
cite mite 

% % 
-~ 

- - 
- - 

CO ls.8 
11.4 29.8 

- 

oc”. 
SO 

30.7 1.61 
12.9 0.79 

2.6 0.17 
1.4 0.12 
- - 

- 

--~~ 
19.1 - - 
16.3 56.3 34.5 
15.3 22.3 16.9 
11.7 23.7 - 

- 14.3 - 

Exchangeable Cations 
me./100 gm. soi1 

-~~ 
Mg 1 K 1 Na 1 H 

- - 
18.7 1.2 

3.5 0.9 
- - 
- - 

-~~ 

O_l 0_8 
0.2 1.3 
- - 
- - 
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TABLE 19 

Analysis of Isafold Series 

(S. Cen. S.E.% 26-26-l 3W) 

L-H 
Ahk 
ACk 

2 

I-OI - 
;:; CL 

34 30 
39 

9-24 6- 9 CL CL 25 2: $5 
I I I I 

Clay 
Cond. CaCO$ Cal- Dolo- 0;~. 

pH mmhos/ Equiv. cite mite (‘i ,. CaCl: cm % % % % 
~~ -~~ 

36 7.2 7.4 0.9 0.8 - 8.7 TO 6.1 28 6.1 2 

30 7.9 0.5 54.2 11.3 39.5 
30 8: ‘ 0.4 0.4 60.1 56.2 12.0 9.5 44.4 43.0 

A.: 
A 

Total 
N 
7; 

Esch. 
Cap. 

CjN ,%,. 
Ratio soi1 

1.53 18.4 
0.5 12.2 3F4 
0.2 9.0 14.4 
0.1 6.0 12.7 
- - 7.7 

- 

higher more severely water-worked portions 
of the ridges. These soils were developed under 
mixed prairie grasses, but most virgin sites now 
support near continuous stands of stunted aspen 
with some bur oak. 

The solum of the Isafold soils is thin (3 to 8 
inches). Most Isafold soils have a thin leaf and 
sod mat underlain by a thin very dark grey to 
black Ah horizon, usually free of carbonates 
and mildly alkaline in reaction. A grey trans- 
itional AC horizon separates the Ah horizon 
from the extremely calcareous C horizon. 
Water-working of the parent material of these 
soils is evident in the concentration of cobbles, 

stones and grave1 at the contact of the AC 
horizon and the C horizon. Cultivation of this 
shallow solum incorporates the surface horizons 
with the calcareous C horizon. The resulting 
plow layer is dark grey to grey in colour and 
calcareous to the surface. A description of the 
Isafold Series is given below. 

L-H -1 to 0 inches, very dark greyish brown (IOYR 3/2, 
dry) leaf and sod mat; neutral; clear, smooth 
boundary. 

Ahk -0 to 3 inches, black (10YR Zjl, drv) clay loam; 
weak, fine, granular; friable; soft; mildly alkaline; 
moderately calcareous in lawer portion; gradua], 
smooth boundary. 

FIGURE 31 

Soi1 profile of Isafold loam. A Rego Black soi1 
developed on extremely calcareous glacial till. 

FIGURE 32 

Extreme stoniness in some Isafold soi1 arcas. 
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ACk-3 to 6 inches, grey (IOYR 5.5/1, dry) clay loam; 
weak, fine, granular; friable, slightly hard; moder- 
ately alkaline; extremely calcareous; gradual, 
wavy boundary. 

Cca -6 to 9 inches, light grey (2.5Y 7.512, dry) clay loam; 
weak, fine, pseudogranular; friable, strongly ce- 
mented when dry; moderately alkaline; estremely 
calcareous; diffuse, wavy boundary . 

Ck -9 to 24 inches, light grey (2.5Y 7/2, dry) clay loam; 
weak, medium, pseudogranular; friable, strongly 
cemented when dry; moderately alkaline; extremely 
calcareous. 

FIGURE~~ 
Mechanical stone-picker working in Isafold soi1 area. 

Areas of Isafold soils usually are found in 
association mainly with Lundar Series, Clark- 
leigh Series, Fairford Series and Inwood Series. 
Areas with significant inclusions of the above 
series are designated on the soi1 map with the 
proportions of individual soils shown in deciles. 

JANORA COMPLEX 
The Janora Complex consists of a group of 

organic soils developed on 16 to 5.2 inches of 
mesic forest peat, or thin (0 to 24 inches) of 
fïbric Sphagnum moss underlain by mesic forest 
peat; limestone bedrock occurs within 52 inches 
of the surface. One small area of these soils 
occurs adjacent to outcroppings of bedrock 
southeast of Lake St. Martin. These soils are 
under the influence of drainage water from the 
adjacent bedrock. The topography of this area 
is very gent:y sloping to depressional. The 

dominant vegetation on these soils is productive 
stands of black spruce with an understory of 
mixed mosses and ericaceous shrubs. 

Janora Series, a Lithic Mesisol, is the dom- 
inant soi1 in this complex. This soi1 consists 
of 16 to 36 inches of mesic peat derived from 
forest litter and underlain by limestone bed- 
rock. Janora Series-deep phase has 36 to 52 
inches of mesic forest peat overlying limestone 
bedrock. Janora Séries is very similar to Okno 
Series differing only in having a limestone bed- 
rock substrate instead of a medium- to fine- 
textured minera1 substrate. 

Other soils in this complex are: Highrock 
Series, a Lithic Fibrisol, characterized by dom- 
inantly fibric forest or sphagnum peat in the 
organic section; Whiteway Series, a Lithic 
Fibric Mesisol developed on dominantly mesic 
material with a subdominant layer of fibric 
sphagnum peat at the surface of the organic 
section and Atim Series, a Lithic Mesic Fibri- 
sol, consisting of dominantly fibric sphagnum 
peat underlain by a subdominant layer or 
layers of mesic forest peat in the organic section. 
The lithic contact occurs in the middle tier of 
these three soils. Minor inclusions with the 
soils of Janora Complex are Meleb rock sub- 
strate peaty phase and Bullhead Complex soils. 

JULIUS GOMPLEX 

Julius Complex contains very deep organic 
soils developed on greater than 24 inches of 
fibric Sphagnum mass usually overlying a 
significant mesic layer or layers of material 
derived from forest litter or sedges. These soils 
are also usually underlain by moderately to 
strongly calcareous fine- to medium-textured 
sediments at depths below 64 inches. They 
occur in the Lake Winnipeg-Sturgeon Bay 
Lowland north of the Dauphin River and in a 
few areas on the east side of the Lake St. Martin 
Lowland in association with soils of the Bayn- 
ham Complex. The topography of these low 
nutrient areas is level to depressional. 

Julius Complex consists of two series: Julius 
Series, a Sphagno-Fibrisol, developed on uni- 
form fibric Sphagnum peat more than 64 inches 
thick and Whithorn Series, a Mesic Fibrisol 
developed on dominantly fibric sphagnum peat 
in the surface and middle tiers with a subdomi- 
nant layer or layers of mesic material in the 
remainder of the organic section below the 
surface tier occurring between 24 and 64 inches. 
A description of a representative Whithorn 
Series, sphagnic type is given as follows. 

55 



SOILS OF THE GRAHAMDALE AREA 

TABLE 20 

Analysis of Whithorn Series - sphagnic type (Julius Complex) 
(S. Cen. 22-25-3E) 

con- 
i 

1 ~ 

Exch. Exchangcable Cations 
Cap. m.e.!lOO gm. soi1 ” Bulk 

Hor. tent Org. Total me. ~ ~~ -‘-- phatc Dcnsity 
Depth Test. Sand Sili Clay c; (un- pH C s C,‘N 100gm. Sol. dsh 
inches Glass :o $0 ‘U rubbed) C&l? 1; ‘1 Ratio soi1 Ca Mg K lia 11 ‘1 CT 

‘“, 
~~~ ~~ ~~ ~~ 

Of1 (J-18 - - - - 93 3.0 55.5 0.9 64 138.9 14.0 15.0 0.5 0.4 109.2 0.12 2.7 0.05 
Of2 18-36 - - - - 84 3.8 54.6 1.0 55 162.2 61.2 28.8 0.3 0.4 47.8 0.37 7.2 0.0s 
Oml 36-48 - - - - 68 4.7 49.9 1.7 29 221.8 94.4 41.0 0.4 0.5 39.0 0.17 9.8 0.11 
Om2 45-65 - - - - 5.6 57.: 3.4 17 125.8 76.9 26.7 0.3 0.3 14.6 0.13 8.9 0.09 
Oh 68-72 - 

13 
i.l 37 4 2.6 14 140.9 131.5 27.4 0.4 0.4 0.3 0.91 37.6 0.11 

IIAhg 72-75 C 7.1 4.4 0.3 15 36.0 75.7 16.7 1.0 0.5 0.9 - 68.5 -- 

Of1 4 to 18 inches; light yellowish brown to very 
pale brown (10YR 6/4 to 7/3, wet) nonwoody; 
coarse fibered; spongy Sphagnum moss; es- 
tremely acid; fiber content approximately 93(&. 

Of2 -18 to 36 inches, reddish yellow (7.5YR 6/6, wet) 
nonwoody, moderately coarse fibered, spongy; 
compacted; Sphagnum moss; very strongly acid; 
unrubbed fiber content approximately 70:; Lvith 
thin mesic layers of dark brown (7.5YR 312 to 
2/2, wet) amorphous granular to coarse-fibered 
material of mixed origin ( feathermosses, woody 
fiber, shrubby remains and leaves); very strongly 
acid; unrubbed fiber content about 84SO. 

Oml -36 to 48 inches, dark reddish brown to very dark 
brown (5YR 312 to 212 and 10YR 212. wet) 
amorphous granular to coarse woody hbered, 
compacted mesic material of mixed origin; very 
strongly acid; unrubbed fïber content approsi- 
mately 68%; Upper portion of the layer contains 
a high percentage of woody fibers. 

Om2 -48 to 68 inches, dark brown to very dark brown 
(7.5YR 4/4 to 3/2 and 10YR 2/2, uet) non- 
woody, moderately coarse fïbered, compacted 
mesic layer derived from herbaceous material; 
medium acid; unrubbed fiber content approxi- 
mately 62%. 

Oh -68 to 72 inches, very dark brown to black 
(10YR 2/2 to 2/1, wet) amorphous granular, 
humic nonwoody; compacted or matted; herba- 
ceous material; neutral; unrubbed fiber content 
about 26%. 

IIAhg -72 to 75 inches, black (5Y 2/1, wet) clay, amor- 
phous breaking to fine pseudogranular, very 
sticky, very plastic; neutral. 

KILKENNY COMPLEX 
The Kilkenny Complex consists of a group 

of organic soils developed on deep (24 to 64 
inches) fibric Sphagnum peat, usually underlain 
by significant mesic layers derived from forest 
litter or sedges. Extremely calcareous, medium- 
textured till occurs within 64 inches of the 
surface. These soils occur in low nutrient, very 
poorly drained areas southeast of Lake St. 
Martin and in the northern portion of the map 

area. The topography of these areas is level to 
depressional. The vegetation on these soils is 
stunted stands of black spruce and tamarack 
with an understory of Sphagnum moss and 
ericaceous shrubs. 

The dominant soi1 in this complex is Kil- 
kenny Series, a Terric Mesic Fibrisol. It has a 
fibric sphagnum peat surface tier. Where the 
terric contact is in the middle tier the organic 
section consists of dominantly fibric sphagnum 
peat with a subdominant mesic layer or layers 
derived from sedge or sedge and moss. If the 
terric contact occurs in the bottom tier, the 
organic section consists of dominantly fibric 
sphagnum peat in the middle tier with a sub- 
dominant layer of mesic peat below the surface 
tier. 

Other soils in this complex are Ferland Series 
and Elmore Series. The Fer-land Series, a 
Terric Fibric Mesisol has a fibric sphagnum 
surface tier. If the minera1 contact is in the 
middle tier, the organic section consists of 
dominantly mesic forest or fen peat with a 
subdominant layer of fibric sphagnum peat. 
Where the terric contact is in the bottom tier, 
the organic section consists of dominantly 
mesic forest or fen peat in the middle tier with 
a subdominant layer of fibric sphagnum peat 
below the surface tier. The Elmore soils are 
Terric Fibrisols characterized by fibric sphag- 
num peat in the surface tier and dominantly 
fibric sphagnum peat throughout the remainder 
of the organic section above the terric contact 
either in the middle or bottom tiers. 

The soils of Kilkenny Complex are very 
similar to those of Molson Complex differing 
only in the characteristics of the underlying 
minera1 substrate. The soils of Kilkenny Com- 
plex usually are associated with the soils of 
Crane Ccqnplex, Grindstone Complex and 
Meleb peaty phase soils. 
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dominant vegetation is aspen, spruce and jack 
pine. 

FIGURE 34 
Soi1 profile of Kinwow clay. An Orthic Grey Luvisol soi1 
developed on 6 to 30 inches of moderately calcareous 
lacustrine clay over stony, extremely calcareous glacial tdl 

(stick interval = 6 inches). 

KINWOW SERIES 
The Kinwow Series consists of Orthic Grey 

Luvisol Soi!s developed on moderately to 
strongly calcareous, fine-textured lacustrine 
deposits (6 to 30 inches) underlain by ex- 
tremely calcareous, medium-textured till. Sur- 
face textures are clay. The Kinwow soils occur 
on a few small well-drained areas adjacent to 
the Dauphin River in the Lake Winnipeg- 
Sturgeon Bay Lowland portion of the map 
area. The topography is irregular, gently un- 
dulating to undulating. Runoff is rnld;z;; 
to slow and permeability is slow. 
number of stones occur on the surface. The 

H0r. 
Depth 
inches 

L-H 2- 0 

i? o- 2- 2 6 
BCk 6- 8 
IICkl 8-24 
IICk2 24-36 

- 

Cond. 

Car Sa”d 
Silt Clay mmhos 

% % % c& em 
~--~--~ 

Analysis of Kinwow Series 
(25-42-l 1 W) 

C.¶C03 Cal- ” oc”. 
Equiv. cite 

% % % % 
--~-~ 

- - - 47.7 
- - - 0.9 

3;6 0.0 29-l 
1.6 
1.3 

33.9 0.0 31.2 - 
57.8 17.1 37.5 - 

T??’ % 
FE - 58 ii 12 5.1 4.8 0.4 0.1 

5.6 0.2 
7.3 0.2 
7.4 0.2 

SiL 14 61 26 7.5 0.2 

0.97 
0.05 
0.09 
0.11 

- 

Kinwow soils have a thin Ieaf mat and a 
thin (2 to 3 inches) well-developed Ae horizon 
overlying a brown to greyish brown subangular 
blocky Bt horizon. The Bt horizon fades grad- 
ually into a BC horizon of variabIe thickness. 
The C horizon contains an increasing propor- 
tion of extremely calcareous till as depth in- 
creases. A description of the Kinwow Series is 
given below. 
L-H -2 to 0 inches, dark reddish brown (5YR 2/2, dry) 

undecomposed to well decomposed leaf mat; very 
strongly acid; abrupt, wavy boundary. 

Ae -0 to 2 inches, light grey to white (10YR 7/1 to 
8/1, dry) fine sandy loam; moderate, coarse, 
platy; very friable, slightly hard; extremely acid; 
abrupt, wavy boundary. 

Bt -2 to 6 inches, greyish brown (IOYR 5/2, dry) 
clay; strong, medium. subangular blocky breaking 
to moderate, fine to medium, granular; firm, hard; 
medium acid; abrupt, wavy boundary. 

BCk -6 to 8 inches, Iight brownish grey (IOYR 6j2, dry) 
silty clay; weak, coarse, subangular blocky 
breaking to moderate, fine to medium, granular; 
firm, hard; neutral; very strongly calcareous; 
abrupt, wavy boundary. 

IICkl-8 to 24 inches, light brownish grey (10YR 6/2, 
dry) clay loam till; weak, fine, subangular pseudo- 
blocky, breaking to weak, fine to medium, 
pseudogranular; firm, hard; mildly alkaline; very 
strongly calcareous; abrupt, irregular boundary. 

IICk2-24 to 36 inches, light grey (10YR 7/2, dry) silt 
loam tilt; weak, fine, pseudogranular; friable, 
hard, cemented when dry; mildly alkaline; 
extremely calcareous. 

Areas of Kinwow soils are usually found in 
association with Garson and Davis Point Series. 
Within such areas the knoll position where the 
extremely calcareous loam-textured tiI1 occurs 
at the surface is characterized by Garson soils. 
Kinwow soils are found on adjacent well- 
drained sites where the moderately calcareous 
clay-textured material is at the surface. 

TABLE 21 

I  I  

57 

GIN 
Ratio 
~ 
49.2 
lS.O 

1.7 
11.8 

Exch. 
Cap. Eaehangeable Catiom 
m.e.1 me./100 gm. soi1 

.“f$l.------ 
Ca 

~~ 
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LAKELAND SERIES 
The Lakeland Series consist of Gleyed Car- 

bonated Rego Black soils developed on very 
strongly to extremely calcareous, moderately 
fine-textured lacustrine deposits. These soils 
are often stratified with textures ranging from 
very fine sandy loam to silty clay. The main 
area of these soils occurs in the Lake St. Martin 
Lowland. The topography is level to very 
gently sloping. Runoff is slow and permea- 
bility is moderate to slow and is impeded by a 
high water-table into early summer. These 
soils are stone-free. Areas of Lakeland soils 
in which extremely calcareous loam till occurs 
within 6 to 30 inches of the surface are mapped 
as the till substrate phase. Such areas are 
slightly stony. The dominant vegetation on 

FIGURE 35 
Soi1 profile of Lakeland clay loam. A Gleyed Carbonated 
Rego Black soi1 developed on extremely calcareous moder- 

ately fine-textured lacustrine deposits 
(stick interval = 6 inches). 

HO?. 
Dcpth Text. 
inches clas.3 

bk 0- 6 SiL 
riCkg 6-10 SiCL 
Ckgl 10-24 SiL 
Ckg2 24-36 SiL 

these soils is meadow grasses, herbs, clumps of 
willow with some aspen and balsam poplar. 
Saline phases of both Lakeland and Lakeland 
till substrate phase soils occur in a few small 
areas. These soils contain sufficient soluble 
salts in the profile that they interfere with 
vegetative growth. The vegetation on these 
soils is salt tolerant meadow grasses and herbs 
with some willow clumps. 

Lakeland soils are thin (6 to 10 inches) as 
profile development has been strongly influenced 
by the highly calcareous nature of the parent 
material and the imperfect drainage. The thin 
very dark grey A horizon (3 to 10 inches) is 
separated from the parent material by a thin 
transitional AC horizon. These soils commonly 
become coarser textured with increasing depth. 
Cultivated Lakeland soils may have light grey 
dry surface colours due to mixing of the Ah 
horizon with the extremely calcareous parent 
material. A representative cultivated Lakeland 
soi1 is described below. 
Apk -0 to 6 inches, dark grey (10YR 4/1, dry) silt loam: 

moderate, medium, granular; firm, slightly hard; 
mildly alkaline; 
smooth boundary. 

strongly calcareous; abrupt, 

ACkg-6 to 10 inches, light brownish grey (2.5Y 6/2, dry) 
silty clay loam; few, medium and distinct greyish 
brown mottles; moderate, medium, granular; 
firm, hard, weakly cemented when dry; moderately 
alkaline; very strongly calcareous; abrupt, wavy 
boundary. 

Ckgl-10 to 24 inches, light grey (2.5Y 712, dry) silt 
loam with thin layers of very fine sandy loam; 
common, medium and distinct light brownish 
grey mottles; weak, fine, pseudogranular; friable, 
soft; moderately alkaline; extremely calcareous; 
clear, smooth boundary. 

Ck2 -24 to 36 inches, pale yellow (5Y 7/3, dry) silt 
loam stratified with loamy very fine sand and very 
fine sandy loam; many medium and distinct 
yellow mottles; weak, fine, pseudogranular to 
amorphous; very friable, soft; moderately alkaline; 
extremely calcareous. 

Areas mapped as Lakeland Series may have 
minor inclusions of Balmoral, Plum Ridge and 
Lakeland till substrate phase soils. Areas of 

TABLE 22 

Analysis of Lakeland Series 
(S.E. Cor. 17-32-9W) 

= 

Gond. CaC03 Cal- 
Sand Silt Clay mmhos’ Equiv. Cite D”‘c- “6”. mite 

% % 5s dl, em :, ‘.o 5; y& 
--~--- ----- ---- 

15 63 
8 

7..5 0.8 18.4 - - 2.1 
11 59 8.0 1.9 37.9 - - 0.7 
25 64 11 7.9 2.8 55.3 0.0 50.9 - 
13 75 14 7.8 0.2 60.5 0.0 55.7 - 

-. 

- 

GIN 
Ratio 

0.57 3.7 
0.06 1l.ï - - - - 

= 
I 

Exch. 
Cap. 
me./ 

LOI 

58 
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FIGURE 36 
Level stone-free surface of Lakeland soils. 

Lakeland saline phase and Lakeland till sub- 
strate saline phase, due to variability in the 
distribution of the salts, contain a proportion 
of normal Lakeland and Lakeland till substrate 
phase soils. 

LEARY COMPLEX 
The Leary Complex consists of well-drained 

to excessively drained Dark Grey and Dark 
Grey Luvisol soils developed on stratified 
strongly calcareous Sand and grave1 deposits. 
There is usually a thin sandy surface mantle 
over the coarser material and surface textures 
range from loamy fine sand to Sand. These 
soils have rapid runoff and permeability. Leary 
Complex occurs on the apex, Upper and inter- 
mediate slopes of low narrow beach ridges. 

HW. 

__ _-.- -- 
L-H 1-o - 
Ahe O-10 LFS 
Btj 10-15 LFS 
Ck 18-36 FS 

The deeper sandy overlay is found on the lower 
slopes of the ridges. The Leary Complex soils 
are found throughout the central and southern 
portions of the map area and are most common 
on the beach ridges bordering lacustrine areas 
and on beaches encircling topographie highs 
such as bedrock areas covered by thin till. 
These soils are slightly stony. The topography 
of the beach ridges is gently undulating to 
undulating. Areas of Leary soils in which 
extremely calcareous loam till occurs within 
6 to 30 inches of the surface are mapped as 
Leary till substrate phase. These areas occur 
on thin outwash and beach deposits adjacent 
to beach ridges. Most areas of Leary Complex 
soils appear to have developed under prairie 
grasses. They are now wooded with semi-open 
stands of aspen mixed with some bur oak and 
white spruce. 

Both soils in Leary Complex are leached, 
but the degree of degradation varies within 
small areas.. Dark Grey soils (Leary Series) 
with weakly developed textural B horizons are 
intermixed with Dark Grey Luvisol soils (Ven- 
law Series) having thin greyish brown Ae hori- 
zons and moderately well developed textural 
B horizons The soils are developed partly in 
the surface sandy mantle and partly in the 
underlying coarse sand and gravel. Leary 
series is the dominant soi1 in this complex. A 
description of a representative Leary soi1 is 
given below. 
L-H-l to 0 inches, very dark greyish brown (10YR 3/2, 

dry) undecomposed to well decomposed leaf mat; 
slightly acid; abrupt, smooth boundary. 

Ahe-0 to 7 to 10 inches, dark greyish brown (10YR 
4/2, dryj loamy fine Sand, single grain; very friable, 
soft, neutrar; abrupt, irregular boundary. 

Btj -10 to 18 inches, dark yellowish brown (10YR 4/4, 
dry) loamy fine Sand; single grain; friable, soft, 
neutral; abrupt, irregular boundary at a fine grave1 
lens. 

Ck -18 to 36 inches, very pale brown (10YR 713, dry) 
fine sand; single grain; loose; mildly alkaline; 
moderately calcareous. 

TABLE 23 

Analysis of Leary Series (Leary Complex) 
(N. Cen. S.W.1/4 4-24-l 8W) 

Exch. 
Cap. 

Sand s1it Clay 
Cond. CaCOs ;$ 

D”‘O- Y? 
Tlkll me.1 

mmhns: Equiy. mite N C/K loogm 
c. /o 56 x C%l* cm $6 SD % 0/8 % Ratio soi1 

--~---- --~ ~--~ 
- - 

ii 4 
- - 
11 6.5 7.0 0.5 0.2 - - - 23.9 0.9 0.06 1.22 19.6 15.0 58.0 6.8 

87 1 12 7.1 0.2 0.3 0.03 10.0 5.3 
90 1 9 7.5 0 2 7.9 1.4 6.0 - - - - 

Eachangeable C&ons 
m.c./lOO gm. soi1 

~-~-- 
Ca 1 Mg [ K [ Na 1 H 
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TABLE 24 

Horizon 

L-H 

2% 
Ckgl 

l- 0 
0- 6 
6-10 

10-24 

Ckg2 24-36 

LFS iii 

SicI, 2o 18 
& SiL 
SiCL 17 

Analysis of Lundar Series 
(N. Cen. 5-23-8W) 

Silt Clay pH 
% c/o CaClr 

ii 
4: 
50 

Cond. CaCOI Cal- 
mmhos/ Equiv. cite 

cm % % -~~ 
0.9 5.2 - 

9 6.9 7.8 
35 8.3 7.9 

33 8.2 / 6.9 ( 40.3 1 7.5 

Dolo- 
mite 

% 

12.8 
19.1 
27.7 

30.0 

OP Tota’ N 
% % 

-I----.- 

24.8 2.05 
5.8 0 60 
1.8 - 

- - 

Exch. 
Cap. 

C,‘N lu&. 
Ratio soi1 
-~ --__ 
12.1 --- 
9.7 36.9 
- 20.3 
- 8.0 

- 11.3 

Leary Complex areas may have minor in- 
clusions of Agassiz Series. Areas of Leary till 
substrate phase soi1 usually are associated with 
minor amounts of Spearhill till substrate phase 
or Fairford Series. 

LUNDAR SERIES 
The Lundar Series are Gleyed Carbonated 

Rego Black soils developed on extremely cal- 
careous, medium-textured till. The surface 
texture is usually loam but ranges from loamy 
fine sand to clay. These soils occupy the inter- 
mediate and lower slope position in areas of 
irregular, gently undulating topography in the 
southwest portion of the map area. A few small 

areas of Lundar soils occur in other portions 
of the Till Plain in open grasslands along some 
of the lake shores. Runoff is moderate and 
permeability is moderately slow. The Lundar 
soils are generally less stony than the adjacent 
Isafold soils due to water-working and the 
presence of a thin lacustrine mantle. However, 
stoniness ranges from very stony to exceedingly 
stony SO that stones are still a major problem 
to cultivation. Native vegetation appears to 
have been originally meadow-prairie-grasses. 
However, the vegetation on these soils is under- 
going a change from grass to aspen, black 
poplar and willow SO that presently some areas 
are wooded and others are still in grass. 

FIGURE~~ FIGURE~~ 
Soi1 profile of Lundar loam. Soi1 profile of Lundar loam. A Gleyed Carbonated Rego A Gleyed Carbonated Rego 

Black soi1 developed on extremely calcareous till Black soi1 developed on extremely calcareous till 
(stick interva! = 6 inches). (stick interva! = 6 inches). 

FIGURE 38 
New cleared land and burning windrows on Lundar soils. 
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FIGURE 39 
Native vegetation of Lundar-Clarkleigh Complex soi1 
area. The better drained Lundar soils support tree and 
shrub caver; the more poorly drained Clarkleigh soils are 

covered with meadow-grass and sedge vegetation. 

The Lundar Series have a thin, very dark 
grey A horizon, usually carbonated, which 
grades through a thin transitional AC horizon 
into the extremely calcareous parent material. 
Some tongues of A horizon may extend a few 
inches into the light-coloured parent material. 
The surface horizons of the Lundar soils are 
variably saline, the salinity occurring in isolated 
patches too small to separate at the mapping 
scale used. The parent materials may be saline 
at lower depths. A detailed description of a 
representative Lundar soi1 follows. 
L-H -keoOl inches, black (IOYR 2/1, dry) sod mat; 

boundiy . 
weakly calcareous; abrupt, smooth 

Hor. 
Depth ” Sand Silt 
inches % % -- --- 

Of-Om 12- 2 - - - 
Oh 2-o - 
Ahkg O- 4 FSL & 18 
Ckgl 4-16 LFS 78 18 
Ckg2 15-28 LFS 78 20 

I  I  I  I  

Clay 
% 
- 
19 
2 

- 

Ahkg-0 to 6 inches, very dark grey (10YR 3/1, dry) 
loamy fine Sand; moderate medium granular; 
very friable when moist; soft when dry; mildly 
alkaline; strongly calcareous; abrupt, wavy 
boundary. 

ACkg-6 to 10 inches, dark grey to grey (10YR 4/1 to 5/1, 
dry) silty clay loam; moderate, medium and 
coarse, granular; friable, soft; moderately alkaline; 
very strongly calcareous; tongues into C horizon; 
abrupt, irregular boundary. 

Ckgl -10 to 24 inches, light grey (10YR 711, dry) silty 
clay loam; few, medium and distinct very pale 
brown mottles; moderate, medium, pseudo- 
granular; firm, weakly cemented when dry; 
moderately alkaline; extremely calcareous; sepa- 
rated by an abrupt, irregular boundary from 
pockets of white (IOYR 8/2, dry) silt loam; 
moderate, coarse, pseudoplaty; friable, weakly 
cemented when dry; clear, smcoth boundary. 

Ckg2-24 to 36 inches light grey (2.5Y 7/?, dry) silty 
clay loam to silty clay; common, medrum distinct 
very pale brown mottles; compound amorphous and 
weak, coarse pseudogranular; firm, weakly ce- 
mented when dry; moderately alkahne; extremely 
calcareous. 

Areas of Lundar soils contain varying pro- 
portions of Isafold Series and Clarkleigh Series. 
Those areas with significant inclusions of the 
above series are designated in the soi1 map 
units in deciles. 

MALONTON SERIES 
The Malonton Series consists of Carbonated 

Rego Humic Gleysol soils developed on moder- 
ately to strongly calcareous, coarse- to moder- 
ately coarse-textured lacustrine and outwash 
deposits. The texture of the surface horizon 
varies from sand to fine sandy loam. A few 
small areas of these soils occur in the Lake St. 
Martin Lowland. The topography is depres- 
sional to level. Runoff is slow and permeability 
is impeded by the water table at or near the 
surface during the spring runoff and early 
summer. Malonton soils underlain by extremely 
calcareous loam till within 6 to 30 inches of the 
surface are mapped as the till substrate phase. 

TABLE 25 

Analysis of Malonton Series - Peaty Phase 
(S. Cen. 9-33-l 5W) 

( 
-- 

- 

Gond. 
pH mmhor 

:ac1* cm -- 
6.3 4.4 
6.5 4.4 
7.0 3.0 
7.3 1.5 
7.5 0.6 

caca 3 Equiv 
% 

_- 

- 

9.3 
42.9 
39.6 

- 

Cd. Dolc- 
cite mite 
% % -- 

- - 

GO p.5 
0.0 39.5 
0.0 36.5 
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54.2 
28.3 

7.2 
- 

3.30 
2.78 
0.27 

- 

Exch. 
cap. 
m.e./ 

cm ‘“$ Ratio ~- 
16.4 - 
10.2 - 
26.7 23.4 
- 3.8 
- 1.3 

Soluble Salts m.e./litre 
(saturation extraet) 

7.2 
6.9 
4.5 

Mg Na Cl ~-- 
23.4 21.1 18.7 
19.7 20.5 21.9 
13.7 17.1 14.7 

SO4 
20.7 
18.7 
9.1 
- 
- 
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soils were mapped. The dominant vegetation 
on these soils is sedges, meadow grasses and 
willow. 

Meleb soils have a thin dark grey A horizon 
that is alkaline and calcareous. In many places 
this horizon tongues into the extremely calcar- 
eous till. The A horizon of Meleb soils devel- 
oped on a thin lacustrine mantle usually ends 
at the contact of the two materials. A grave1 
or cobble lens commonly occurs between the 
overlay and the till. A representative Meleb 
peaty phase soi1 is described below : 
Of-Om -10 to 1 inch, dark reddish brown {5YR 2/2, dry) 

mesic fen peat stratified with thin layers of 
fibric material; neutral; cIear, smooth boundary. 

Om-Oh-1 to 0 inch, black (5YR 2/1, dry) mesic to humic 
fen peat grading into a humic layer abounding in 
snail shells; neutral; strongly calcareous; abrupt, 
smooth boundary. 

Ahkg -0 to 5 inches, grey (10YR 5/1, dry) clay; com- 
Pound weak, fine, subangular blocky and weak, 
coarse, granular; slightly sticky, slightly plastic, 
very hard; mrldly alkaline; extremely cal- 
careous; abrupt, smooth boundary. 

Ck -5 to 24 inches, light grey (5Y 7/2, dry) clay loam 
till; few, fine and faint pale yellow mottles; 
amorphous; slightly sticky, slightly plastic, 
extremely hard; moderately alkaline; extremely 
cakareous. 

Areas of Meleb peaty phase soils usually con- 
tain minor inclusions of Meleb and Crane 
Complex soils. Most of the Meleb peaty phase 
soils, however, occur in complex areas with the 
following soi1 series and phases: Fairford Series, 
Inwood Series, Lundar Series, Spearhill till 
substrate phase, Meleb Series and the soils of 
Crane Complex, Kilkenny Complex and Grind- 
stone Complex. Meleb rock substrate phase 
soils occur in association with Inwood rock 
substrate phase, Meleb rock substrate peaty 
phase and Bullhead Complex. Complex areas 
in which these ,inclusions are significant are 
designated on the .soil map with the proportion 
of the individual soils shown in deciles. 

FIGURE 41 

Soi1 profile of Meleb loam. A Carbonated Rego Humic 
Gleysol soi1 developed on extremely calcareous glacial till. 

MOLSON COMPLEX 
The Molson Complex consists of a group of 

organic soils developed on deep (24 to 64 inches) 
fibric Sphagnum moss peat usually underlain 
by significant mesic layers derived from sedge 
or moss. Moderately to strongly calcareous, 
fine- to medium-textured sediments occur at 
depths of less than 64 inches. These soils occur 
in large continuous, poorly drained, low nutri- 
ent areas northeast of Lake St. Martin, and in 
a few small scattered areas in the northern 
portions of the map area. The topography of 
these areas is level to depressional. The dom- 
inant vegetation on these soils is stunted stands 
of black spruce and tamarack with an under- 
story of Sphagnum moss and ericaceous shrubs. 

TABLE 26 

Analysis of Meleb Series - Peaty Phase 
(S. Cen. S.W.% 24-25-9%‘) 

Cond 
Horizon Depth Text. Sand SF Clay pH mmhos 

inches Glass y0 0 % CaC12 cm 
~--- -~~ 

Of-Om 1@ 1 - - - - 7.0 0.8 
Om-Oh l- 0 7.3 0.6 

o- 5 E 22 40 T-4 7.8 0.5 
5-24 CL 20 40 7.8 0.4 
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Exch. 

LaCO3 Cal- Dolo- O;g. TEaI 
Cap. 

Equiv. cite mite 
% % % % % Ratio soi1 ~---- 
1.8 50.5 3.21 15.7 - 

23.3 0.0 21.5 23.6 1.49 15.8 - 
50.3 28.6 20.0 2.8 0.26 10.8 
54.6 17.3 34.4 - - - 9.6 
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Horizon 

of 
Om 
IIAhg 
IICg 

Depth 
inches 

O-26 
26-36 
36-39 
39c 

- 

.- 

Fiber 
Con- 
tent 

Test. 70 (un- 
Class rubbed 
-- _-- 

- 
80 

Fj 2 
c - 

Analysis of Molson Series (Molson Complex) 
(S. Cen. S.W.% 3-25-3E) 

- 

Org. 
C 
% 

Total 
Ii 
% -- 

0.5? 
1.32 

C/N 
Itatio 

57.9 
54.5 

111 
41 

1 

- 

Exch. Pyro- 
Cap. Exchangeable Cations phos- 
m.e./ m.e./ 100 gm. soil phate 
00 gm. - - --- -- --- 801. 
soi1 Ca hlg K Sa H 70 

---~--~-_----~ 
126.7 12.5 8.8 0.ï 2.3 110.7 0.08 
150.7 123.0 19.8 0.3 0.2 2ï.o 0.40 

- - - - - 
- - - - 

TABLE 27 

The dominant soi1 in this Complex is Molson 
Series, a Terric Mesic Fibrisol. It has a fibric 
sphagnum peat surface tier and where the terric 
contact is in the middle tier the organic section 
consists of dominantly fibric sphagnum peat 
with a subdominant mesic layer derived from 
sedge or sedge and moss. If the terric contact 
occurs in the bottom tier the organic section 
consists of dominantly fibric sphagnum peat in 
the middle tier and subdominant layers of mesic 
peat below the surface tier. 

Other soils in this complex are Sisib Series 
and Sadlow Series. The Sisib soils are Terric 
Fibric Mesisols with fibric sphagnum surface 
tiers. If the minera1 contact is in the middle 
tier, the organic section consists of dominantly 
mesic materials derived from sedge or sedge and 
moss and a subdominant layer of fibric sphag- 
num peat. Where the terric contact is in the 
bottom tier, the organic section below the sur- 
face tier consists of dominantly mesic forest 
or fen peat in the middle tier with a subdomi- 
nant layer of fibric sphagnum peat. The Sad- 
low soils are Terric Fibrisols characterized by 
a fibric sphagnum peat surface tier and dom- 
inantly fibric sphagnum peat throughout the 
remainder of the organic section above the 
terric contact either in the middle or bottom 
tiers. A detailed description of a representative 
Molson Series is as follows: 
Of -0 to 26 inches, pale brown to brown (10YR 5/3 

to 6/3, moist), nonwoody; coarse fibered; fibric 
spongy Spagnum moss; strongly acid; unrubbed 
fiber content approximately 99%. 

Om -26 to 36 inches, very dark brown to dark reddish 
brown (10YR 2./2 to 5YR 3/2, mo;;t) mesic to 
humic fine fibered to amorphous granular material 
derived from mixed mass; Woody and herbaceous 
material: neutral; unrubbed fiber content approxi- 
mately 69%; considerable coarse Woody material 
at contact of the upper layer. 

IIAhg-36 to 39 inches, black (2.5Y 3/0, wet) clay; strong, 
fine, granular; sticky, very plastic; slightly acid; 
abrupt, wavy boundary. 

IICg -39 inches plus, light grey (5Y 5/1, wet) clay; 
compound; amorphous and weak, fine pseudo- 
granular; sticky, very plastic; neutral. 

Ash 
% 

4.1 
13.3 
91.2 
95.9 

The majority of the Molson Complex soils 
occur in large relatively uniform areas. Other 
areas of Molson Complex soils occur in associa- 
tion with Meleb peaty phase soils and the soils 
of Okno and Cayer Complexes. 

NARCISSE SERIES 
The Narcisse Series are Lithic Orthic Black 

soils developed on a thin (6 to 20 inches) 
mantle of stratified extremely calcareous, med- 
ium-textured till over limestone bedrock. The 
surface textures range from sandy loam to clay 
loam. These soils occur in scattered locations 
in the central portion of the map area east of 
Lake Manitoba. The Narcisse soils are found 
on well-drained sites which are locally arid due 

FIGURE 42 

Soi1 profile of Narcisse loam. A Lithic Orthic Black soi1 
developed on 6 to 20 inches of extremely calcareous loam 

till over limestone bedrock. 
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TABLE 28 

Analysis of Narcisse Series 

(S.E. Cor. 14-25-8W) 

ISxch. 
Cap. Exchangcable Cations 

HW. Gond. CaCOs Cal. 
Dcpth Tert. Sand Silt 

Dole Org. Total me./ me./100 gm. soi1 
Clay mmhos/ h’quiv. cite mite C x 

inches Cl9.S :B %o 5% CG, em % C?i 5 0 :o % 
C/N l”~o”. ~ ~ 

Ratio Ca Mg K xa H 
-~ --- ~-- 

L-H Traces - 
ii 32 32 

7.2 0.4 9.2 - 
0.5 o_l 

11.2 0.84 13.3 
Ah o- 3 CL 6.6 0.3 0.7 10.8 1.01 10.7 51_4 4:4 9.3 0.4 o_o 1.9 
Bmk 3- 8 L 50 30 20 7.5 0.4 22.9 1.8 23.3 3.2 - - 22.9 - - - - - 
Ck 8-10 SL 62 29 9 7.7 0.2 40.7 0.0 37.5 - - - 7.6 - - - - - 

to the low water-holding capacity of the thin 
till deposits over the rock. The topography is 
level to very gently sloping. Permeability is 
moderate throughout the till but is impeded 
at the bedrock. These soils are exceedingly 
stony. The vegetation consists mainly of 
grasses and open stands of stunted aspen, 
oak and jack pine. 

The solum of the Narcisse soils is thin (4 to 
8 inches). A thin to discontinuous leaf mat is 
underlain by a black to very dark grey A hori- 
zon and a dark greyish brown B horizon. The 
B horizon may be calcareous due to incomplete 
dissolution and removal of small particles of 
limestone. A gravelly erosion surface may 
occur between the till and the underlying bed- 

FIGURE 43 

Stunted stands of aspen and oak with open 
grass areas characteristic of Narcisse soils. 

rock. A description of a Narcisse Lithic Orthic 
Black soi1 is given below: 
L-H -Traces of black (5YR 2/1, dry) sod mat; neutral; 

moderately calcareous; abrupt, smooth boundary. 
Ah -0 to 3 inches, very dark grey (10YR 3/1, dry) clay 

loam; weak, medium, granular; friable, slightly 
hard; neutral; abrupt, wavy boundary. 

Bmk-3 to 8 inches, dark greyish brown (10YR 4/2, dry) 
loam; moderate, medium, granular; friable, slightly 
hard; mildly alkaline; strongly calcareous due to 
inclusion of small limestone pebbles; clear, wavy 
boundary. 

Ck -8 to 10 inches, light brownish grey (10YR 6/2, 
dry) coarse sandy loam; weak, fine pseudogranular; 
friable, weakly cemented when dry; mildly alkaline; 
extremely calcareous; abrupt, smcoth boundary. 

R -10 inches plus, limestone bedrcck. 

Narcisse soils usually are associated with 
Fairford and Inwood rock substrate phase soils 
and Rock outcrop. Areas where these inclusions 
occur in significant proportions are mapped as 
complexes with the individuals shown as deciles. 

OKNO COMPLEX 

The Okno Complex consists of organic soils 
developed on 16 to 52 inches of mesic forest 
peat, or thin (0 to 24 inches) fibric Sphagnum 
moss peat overlying mesic materials derived 
from forest litter; moderately to strongly cal- 
careous fine- to medium-textured lacustrine 
sediments occur within 52 inches of the surface. 
A few small areas of these soils occur within 
the Lake St. Martin Lowland and in the Lake 
Winnipeg-Sturgeon Bay Lowland. Okno Com- 
plex soils are found in poorly drained depres- 
sional areas which are under the influence of 
mineral-rich drainage water from neighbouring 
uplands. The topography of these areas is 
very gently sloping to depressional. The dom- 
inant vegetation on these soils is productive 
stands of black spruce with an understory of 
mixed mosses and ericaceous shrubs. 
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Okno Series, a Terric Mesisol, is the dom- 
inant soi1 in this complex. This soi1 consists of 
dominantly mesic forest peat derived from 
mixed moss and herbaceous plants with Woody 
inclusions in the organic section. Okno Series 
deep phase has up to 52 inches of similar ma- 
terial overlying the minera1 substrate. A de- 
tailed description of a representative Okno 
Series is as follows: 
Of -0 to 6 inches, pale brown to brown (IOYR 5/3 to 

613, moist) fibric; coarse fibered, nonwoody, 
spongy fibric Sphagnum moss; strongly acid; 
unrubbed fiber content approximately 8Oc?c; con- 
siderable Woody material at lower boundary. 

Om -6 to 30 inches, very dark brown to dark reddish 
brown (10YR 2/2 to 5YR 312, moist) mesic, fine 
fibered to amorphous granular; mixed woody and 
herbaceous material; neutral; unrubbed fiber 
content approximately 587,. 

IIAhg-30 to 33 inches, black (2.5Y 310, wet) clay; 
strong, fine: granular; sticky, very plastic; 
neutral to shghtly acid; abrupt, wavy boundary. 

IICg -33 inches plus, light grey (5Y 5/1, wet) clay; 
compound amorphous and weak, fine pseudo- 
granular; sticky, very plastic; neutral. 

Other soils in this complex are Hoctor Series, 
a Terric Fibrisol having dominantly fibric forest 
or sphagnum peat in the organic section with 
the terric contact occurring between 16 and 36 
inches, Kalevala Series, a Terric Fibric Mesisol 
developed on dominantly mesic forest peat with 
a subdominant layer of fibric sphagnum peat 
at the surface of the organic section and the 
terric contact in the middle tier; and Baden 
Series, a Terric Mesic Fibrisol consisting of 
dominantly fibric sphagnum peat and a sub- 
dominant layer of mesic forest peat in the 
organic section. The terric contact occurs in 
the middle tier. 

Areas of Okno Complex soils usually occur 
in association with the following soi1 series and 
phases: Fyala till substrate peaty phase, Meleb 
peaty phase and the soils of Molson Complex. 
Areas in which the above soils occur in signifi- 
tant amounts are designated in the soi1 map 
units in deciles. 

HOI. 

Of 
Om 
IIAhg 
IICg 

Depth 
inches 

o- G 
6-30 

30-33 
33f 

FIGURE 44 

Soi1 profile of Baden Series, the Terric Mesic Fibrisol 
member of Okno Complex. Note woody intrusions at 
contact of thin sphagnum surface layer and underlying 

mesic forest peat (stick interval =6 inches). 

PLUM RIDGE SERIES 
The Plum Ridge Series are Gleyed Carbon- 

ated Rego Black soils developed on very 
strongly to extremely calcareous, medium- 
textured lacustrine deposits. Surface textures 
range from very fine sandy loam to silt loam. 
These soils are found in small local lacustrine 
basins in the southern portion of the map area. 
Plum Ridge soils have level to irregular, gently 
undulating topography. Runoff is slow and 
permeability may be impeded in some cases by 
a heavier-textured substrate, or in others, by 
a high water table. These soils are stone-free. 
A saline phase of Plum Ridge Series occurs near 
Ebb and Flow Lakes. These soils contain 

TABLE 29 

Analysis of Okno Series (Okno Complex) 
(S. Cen. S.W.‘h 3-253E) 

ZZ 

47.6 1.x 27 127.3 40.6 
45.2 1.4 33 201.0 147.0 

3.4 0.3 13 60.2 39.3 
0.i <O.l - 46.0 30.0 

Exclrangcable Cations 
n~e.~100 gm. sail 

.iIg K Na I H 
13.3 1.3 0.8 69.4 
24.5 0.4 0.6 6.2 
11.9 1.3 0. 5 3.9 
11.7 1.4 0.6 3.3 

Pyro- 
phos- 
PIlate 
dol. 

<‘I 
u 
0.15 
0.20 

Hulk 
Dçnsity 

dsh 50 <:y’ 

13.7 0.05 
14.2 0.12 
87.3 - 
92.2 - 

66 



SOILS OF THE GRAHAMDALE AREA 

FIGURE 45 

Soil profile of Plum Ridge loam 
(stick interval = 6 inches). 

sufficient soluble salts in the profile that they 
interfere with vegetative growth. The distri- 
bution of the saline phase is variable. Areas 
of Plum Ridge soils in which extremely calcar- 
eous loam till occurs within 6 to 30 inches of 
the surface are mapped as the till substrate 
phase. Such areas are slightly to moderately 
stony. The native vegetation is meadow-prairie 
grasses and herbs with scattered groves of 
aspen, black poplar and willows. 

The Plum Ridge Series consists of thin soils 
with calcareous surface horizons underlain by 
extremely calcareous substrata. They have a 
thin L-H horizon (0.5 to 3 inches) overlying 
a ver-y dark grey Ah horizon (4 to 6 inches). 
A thin transitional AC horizon is usually pre- 

HW. 
Del>th 
inches 

~~ 
Ahk O-5.5 
ACk 5.5-8 

Ckgl 1E 
Ckg? 36-48 

Text. Silt 
class $8 

SiL 34 48 

: 39 48 38 35 
VIBL 53 37 
SiL 21 71 

Q 

Clay 
R 

18 
23 
17 
10 

8 
- 

( 
.- 

- 

sent. This gradually fades into a ver-y pale 
brown to white mottled C horizon, which 
usually becomes slightly coarser with depth. 
In the till substrate phase soils, there is usually 
a gravelly or cobbly lens at the contact of the 
two materials. A description of a representative 
Plum Ridge Series is given below. 
Ahk -0 to 5.5 inches, very dark grey (10YR 3/1, dry) 

loam; weak, fine, granular; very friable, soft; 
mildly alkalme; very strongly calcareous; graduai, 
wavy boundary. 

ACk -5.5 to 8 inches, grey (IOYR 5/1, dry) loam; weak, 
fine, granular; friable, soft; moderately alkaline; 
extremely calcareous; graduai, wavy boundary. 

Ck -8 to 11 inches, grey (10YR 6/1, dry) loam; weak, 
fine, pseudogranular; friable, strongly cemented 
when dry; moderately alkaline; extremely cal- 
careous; gradual, wavy boundary. 

Ckgl-11 to 36 inches, very pale brown (10YR 7/3: dry) 
very fine sandy loam; few, medium and distinct 
pale brown mottles at 30 inches; single grain; loose; 
moderately alkaline; extremely calcareous; gradua& 
smooth boundary. 

CkgZ-36 to 48 inches, light grey (IOYR 7/2, dry) stratified 
silt loam and very fine sandy loam; common, 
medium and distinct light yellowish brown mottles; 
weak, fine, pseudogranular; very friable, soft; 
moderately alkaline; weakly saline; extremely 
calcareous. 

Areas of Plum Ridge soils are usually found 
in association with Plum Ridge till substrate 
phase soils. Plum Ridge till substrate phase 
soils may contain minor inclusions of Lundar 
and Plum Ridge soils. Plum Ridge saline phase 
soils occur near Ebb and Flow Lake in the 
southwestern portion of the map area. 

RIDLEY SERIES 

The Ridley Series consists of Gleyed Rego 
Black soils developed on moderately to strongly 
calcareous, fine-textured till. Pockets of ex- 
tremely calcareous loam-textured till are ran- 
domly distributed within the matrix of this 
parent material. Surface texture is usually 
clay. The Ridley soils occur in the Lake St. 
Martin Lowland. They are found in the lower 

TABLE 30 

Analysis of Plum Ridge Series 
(S.E. Cor. 29-24- 15W) 

Gond. 
mmhos 

::FI2 cm 
-- 

7.4 N.S. 
8.1 1.7 
8.2 2.2 
8.2 3.4 
8.2 4.4 

if 

- 

:aco 
3quiv. 

w 
29.4 
46.5 
48.0 
52.8 
57.4 

Cd- DOlO- 
cite mite 

% % 

Nf 1 
15.6 29.9 

7.1 42.2 
0.0 52.9 
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0.71 
0.18 
0.0s 
0.02 
0.01 

Exch. 
Cap. 
m.e./ 

CJN lOf,y,m. ~ 
Ratio Ca 

10.8 - 14.4 
10.6 - 3.3 

8.8 6.0 4.5 
0.0 3.3 2.9 
0.0 3.7 7.5 

I I 

Soluble Salts 
m.e./litre 

katuration cxtract) -_ 
K! -- 

11.1 
7.2 

12.4 
6.7 

12.2 

--- 
Na Cl SO, 

0.9 2.2 20.6 
4.4 8.4 2.9 

11.0 24.1 4.2 
13.5 14.7 5.5 
24.4 26.8 13.4 
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FIGURE 46 

Soi! profï!e of Ridley clay. Note irregular lower 
boundary of dark surface horizon due to cracking 

of the clay when dry. 

FIGURE 47 

Exposure of clay till in Ridley soi1 area. 

slope position in areas of level to irregular, 
gently undulating topography. Runoff and 
permeability are slow. Ridley soils are moder- 
ately stony. The native vegetation is domi- 
nantly meadow-prairie grasses and herbs with 
scattered groves of aspen, black poplar and 
willow. 

Ridley soils have a thin dark coloured Ah 
horizon which may be underlain by a transi- 
tional AC horizon. The Ah horizon may tongue 
into the C horizon sometimes to depths of 20 
inches. The underlying C horizon is a moder- 
ately calcareous clay-textured till which usually 
contains increasing amounts of extremely cal- 
careous loam till as the depth increases. A 
description of the Ridley Series follows. 

L-H -1.5 to 0 inches, very dark brown (10YR 2/2, dry) 
leaf and sod mat; neutral; weakly calcareous; 
abrupt, smooth boundary. 

Ahgj-0 to 5 inches, black (IOYR 211, dry) clay; com- 
Pound, moderate, medium, subangular blocky and 
strong, fine to medium granular; firm, hard; 
neutral, weakly calcareous; tongues into C horizon 
to a depth of 22 inches; abrupt, irregular boundary. 

Ckgl-5 to 20 inches, grey (IOYR S/i, dry) clay; moderate, 
fine, granular; friable, hard: moderately alkaline; 
very strongly calcareous; clear, wavy boundary. 

Ckgl-20 to 34 inches, light grey (10YR 7/1, dry) clay; 
weak, fine granular; fïrm, hard; moderately alka- 
line; strongly calcareous. 

Ckg3-34 inches plus, dark olive grey (5Y 3,/2, dry) clay; 
aeak, fine? pseudogranular: very firm, hard; 
moderately alkaline, moderately calcareous. 

TABLE 31 

Analysis of Ridley Series 
(N.W. Cor. l O-32-9W) 

Horizon 

L-H 
Ahi 
Ckgl 
Ckg2 
Ckg3 

Dcpth Text. Sand Silt 
inches Clase 58 ‘E ~~ 
.5-O 
o-5 c 3 23 
5-20 c 4 26 

2C-34 C 6 28 
34+ c 2 11 

PH 
:ac11 

Dolo- 
mite 

Fo 

3.1 12.1 1.12 
1.0 5.2 0.25 
9.2 0.9 0.08 

10.3 0.5 - 
2.5 0.3 - 

C/?J 
Ratio 

10.8 
20.8 
11.3 

1 

ElCh. 
CW. 
me.: 

00 gm 
soit 
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Ridley soils occur in association with Davis 
Point, Fyala till substrate phase and Home- 
brook soils. Areas of Ridley soils in which the 
above inclusions occur in significant amounts 
are delineated on the soi1 map with the pro- 
portion of the individual soils shown in deciles. 

ROCK OUTCROP 
Areas of limestone and dolostone bedrock 

with less than four inches of unconsolidated 
material at the surface were mapped as Rock 
Outcrop. These rocks are flat bedded lime- 
stones and dolostones of Paleozoic Age. Ex- 
tensive areas of Rock Outcrop occur southeast 
of Lake St. Martin and in the north-central 
portion of the map area where the more resis- 
tant Silurian dolostones predominate. Outcrops 
of other Paleozoic formations occur at scattered 
locations throughout the map area. A small 
area of Precambrian igneous and gneissic rocks 
is exposed in isolated outcrops in the Lake St. 
Martin vicinityl. An inlier of granite in Town- 
ship 33, Range 7 WPM rises as much as 100 
feet above Lake St. Martin. Smaller outcrops 
of granite occur on three small islands near the 
east shore of Lake St. Martin on the point of 
land immediately east of the islands. A third 

1. Hunter. Hurh E., Igneous Rocks in the Lake St. Martin Area, 
Manitoba. Publication 50.10, Department of Mines and Natural 
Resources, Mines Branch. Province of Manitoba. 

FIGURE 48 
Limestone rock outcrop near Steeprock on east 
shore of Lake Manitoba. Note irregular shore- 

line due to erosion by wave action. 

outcrop occurs on a low ridge east of Gypsum 
Lake. Outcrops of volcanic rocks of Permian 
age occur on Sugar Island near the north shore 
of Lake St. Martin and on a low flat lying ridge 
about two miles east of the south end of Gyp- 
sum Lake. These areas have a sparse growth 
of grasses and occasional aspen and jack pine. 

Rock outcrop occurs alone and in association 
with Garson, Fairford, Inwood, Woodridge rock 
substrate and Narcisse soils. Areas in which the 
above inclusions occur in significant amounts 
were indicated on the soi1 map units in deciles. 

SALINE FLATS 
Saline Flats consist of Saline Rego Gleysol 

soils developed on recently exposed lake flats 
of saline, extremely calcareous medium-tex- 
tured till. These soils may be overlain by thin 
variably textured lacustrine deposits. The 
largest areas of Saline Flats occur in the south- 
ern portion of the map area around Dog Lake 
and Telegraph Lake. Runoff and permeability 
are very slow. These soils are very stony to 
exceedingly stony. 

The Saline Flats soils lack any discernible 
surface horizons. The soi1 material is usually 
calcareous to the surface and strongly gleyed 
and mottled. Saline Flats are usually bare of 
vegetation and have a white encrustation of 
salts on the surface. A Saline Flats Saline 

FIGURE 49 

Granitic rock outcropping near Lake St. Martin. 
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FIGURE 50 

Sparse vegetation of Saline Flats area. 

Carbonated Rego Gleysol soi1 is described below. 
Cgskl-0 to 12 inches, white (10YR 8!1, dry) loam: 

amorphous breaking to weak, fine, granular; 
friable, soft; moderately alkaline; estremely 
calcareous; strongly salme; abrupt, smoot 11 
boundary. 

Cgsk2-12 to 24 inches, light grey (2.5Y 7jL. dry) silt 
loam; common, medium and distinct lipht 
yellowish brown mottles; amorphous; very plastic, 
firm, moist; very hard; moderately alltalinc; 
estremely calcareous; strongly saline. 

A few small areas consisting dominantly of 
Saline Flats occur adjacent to Dog Lake and 
Lake Manitoba but their extent varies with the 
lake level. Saline Flats usually occur in associa- 
tion with the soils of Marsh Complex together 
with minor amounts of Clarkleigh saline phase 
soils. 
SAND BEACHES 

Areas mapped as Sand Beaches occur along 
the shores of Lake Manitoba and Lake St. 
Martin and the islands in these lakes. These 
deposits vary from recent smooth sandy beaches 
to cobbly stony beaches of rounded limestone 
fragments pushed up in low sharply rounded 
ridges by the action of the spring ice. They are 
subsequently modified by wave-action. 

The Sand Beaches are of such recent origin 
that there has been very little if any profile 
development and the dominant soils are Orthic 
Regosols. On sites where some vegetation has 
t~;co~~ established thin Rego Black soils are 

FIGURE 51 
Soi1 profile of Sand Beachcs. An Orthic Regosol 
soi1 formed on recent stratificd coarsc sand, grave1 

and cobbly beach denosits. 

SPEARHILL COMPLEX till substrde phnw 
The Spearhill Complex till suhstrate phase 

consists of Gleyed Rego Dark Grey, Gleyed 
Dark Grey and Gleyed Dar-k Grey Luvisol 
soils developed on thin, stratified strongl> 
calcareous sand and grave1 deposits overlying 
glacial till. There is usually a thin sand y surface 
mantle over the coarser material and surface 
textures range from loamy fine sand to sand. 
These soils occur in scattered areas in the east- 
central portion of the map area and in a few 
areas bordering grave1 beach ridges. The toj)o- 
graphy is level to irregular, gently undulating. 
There is little surface runoff as the soils are 
quite permeable but interna1 drainage is im- 
peded by a high water table. In mosi of the 
Spearhill Complex till substrate phase soils, 
extremely calcareous loam till occurs within 6 
to 30 inches of the surface. The vegetation on 
these soils is aspen, balsam poplar and jack 
pine with an understory of meadow grasses and 
herbs. 

Spearhill Series till substrate phase, a Gleyed 
Rego Dark Grey, is the dominant soi1 in this 
complex. This soi1 is characterized by a dark 
grey calcareous A horizon and a thin transi- 
tional AC horizon which usually occurs at the 
contact of the coarser textured C horizon. 

Other soils in this complex are the till suh- 
strate phases of Kergwenan Series, a Gleyed 
Dark Grey and Makinak Series, a Gleyed Dark 
Grey Luvisol. Both of these soils are leached 
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Horizon 

L-H 
Ahk 

CE” 
IICkg 

TABLE 32 

Analysis of Spearhill Series, Till Substrate Phase 
(N.W. Cor. 35-27-7W) 

Depth Test. Sand 
inches Class y0 

Silt Clay pH 
% % CaCl? 

~-~--~ 
1.5 0 - 

g: 8 ;y ii 
75 

ii 11 

7.2 

12 7.5 7.5 
6-18 S-FS 7.7 

18-24 SCL 60 2: 2: 7.5 

but the degree of degradation varies. The 
Gleyed Dark Grey Kergwenan Series has a 
dark coloured surface horizon blotched with 
lighter coloured areas underlain by a weakly 
developed textural B horizon. The Gleyed 
Dark Grey Luvisol Makinak Series till sub- 
strate phase has a dark surface horizon, a thin 
greyish brown Ae horizon and a moderately 
well developed textural B horizon. 

A description of the Gleyed Rego Dark Grey 
Spearhill Series, till substrate phase is given 
below. 

L-H -1.5 10 0 inches, very dark broun (IOYR 212, dry) 
leaf and sod mat; neutral; weakly calcareous; 
abrupt, smooth boundary. 

Ahk --0 to 3 inches, dark grey (10YR 4/1, dry) fine 
sandy loam; weak, medium, granular; friable, 
hard; mildly alkaline; strongly calcareous; clear, 
smooth boundary. 

ACk -3 to 6 inches, grey (IOYR 5/1, dry) fine sandy 
loam; weak., medium, granular; friable, hard; 
mildly alkalme; very strongly calcareous; abrupt, 
smooth boundary. 

Ck -6 to 18 inches, light grey (5Y 7/2, dry) sand to 
fine Sand; single grain; loose; mildly alkaline; 
very strongly calcareous; abrupt, smooth bound- 
ary. 

IICkg-18 to 24 inches, pale yellow (5Y 7/3, dry) sandy 
clay loam till; weak, coarse, pseudogranular; firm, 
very hard; mildly alkaline; estremely calcareous. 

Spearhill Complex-till substrate phase soils 
occur in association with Inwood, Meleb peaty 
phase, and Leary till substrate phase soils. 
Although a few pure areas of Spearhill Complex 
till substrate phase occur, the majority of the 
areas are complexes and the proportion of the 
individual soils are indicated as deciles. These 
complexes usually are found in areas of severely 
water-worked till deposits. 

STEAD COMPLEX 
The Stead Complex consists of a group of 

organic soils developed on greater than 52 

l 
n 
Vend. CaCOs Cal- 
imhosi Equiv. cite 
cm % % ~-~~ 
0.5 2.8 
0.5 18.2 F2 
0.3 31.3 12.5 
0.2 30.7 5.0 
0.4 44.8 10.5 

Dolo- Oc”. To$i 
mite 

% % % ~-~ 
12.9 31.6 6.8 0.64 1.94 

17.3 1.9 - 
28.8 0.5 - 
31.6 - - 

-- 

- 

Exch. 
Cap. 

C/N l!$. 
Ratio 
-- 
16.3 
10.6 33.9 
- 14.4 
- 3.1 
- 6.7 

inches of mesic peat derived from herbaceous 
plants. These soils usually are underlain by 
moderately to strongly calcareous fine- to 
medium-textured sediments. Stead Complex 
soils occur in a few small areas north of the 
Dauphin River. These depressional to level 
areas are very poorly to poorly drained but 
are under the influence of high nutrient ground 
waters. The vegetation on these soils is sedges, 
reeds and meadow grasses with clumps of 
swamp birch and willow. 

The dominant soi1 in this complex is Stead 
Series, a Typic Mesisol. Stead soils are char- 
acterized by uniform mesic herbaceous deposits 

FIGURE 52 
Sol1 profile of Spearhill loamy sand, till substrate phase. 
A Gleyed Rego Dark Grey soi1 developed on 6 to 30 inches 
of stratified sand and grave1 beach and outwash deposits 

overlying extremely calcareous loam till. 
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TABLE 33 

Analysis of Stead Series (Stead Complex) 

HOK. 
Depth Test. 
inches Glass 

~--~ 

ym, 1;::; 1 
Om2 24-46 - 
Oh 46-52 - 
IIAhg 52-55 C 
IICg 55+ c 

Fiber Fiber 
CIXI- CIXI- 
tcnt tcnt 

Sand Sand Silt Silt Clay Clay %(~II. pH %(~II. pH 
CO CO % % 9; 9; rubbed) KCl rubbed) KCl 

~~~ 
- 71 71 6.8 

- - - - 64 64 5.9 
5.8 
5.6 
7.7 

6.8 
5.9 
5.8 
5.6 
7.7 

-I- 

N.E. Cor. 36-24-3E) 

more than 52 inches thick. This soi1 may have 
up to six inches of fibric Sphagnum moss at the 
surface. The Jackhead Series, a Limno Mesisol, 
is of minor importance, usually occurring ad- 
jacent to limestone bedrock or to upland areas 
underlain by bedrock. This soi1 is developed 
on dominantly mesic herbaceous material with 
alternating layers of marl (CaCO,). The marl 
layers are derived from dissolved CaC03 in the 
drainage waters from the adjacent uplands. 
The dissolved materials are precipitated as 
layers of marl in the organic soils. 

A detailed description of a representative 
Stead Series is given below. 
Of 4 to 12 inches, very dark brown (IOYR 2/2, moist) 

nonwoody, fine fibric; sedge material with signili- 
tant mosses; neutral; unrubbed fiber content 
approximately 71%. 

Om -12 to 46 inches, brown (75YR 4/2, moist) to ver] 
dark brown (IOYR 212, moist) medium fibered; 
mesic; matted to felt-like herbaceous material; 
medium acid; unrubbed fiber content ranges 
from approximately 647, near the top to 583 
near the bottom. 

Oh -46 to 52 inches, very dark brown to black (10YR 
2/2 to 2/1, moist) amorphous granular; matted to 
felt-like; humic; medium acid; unrubbed fïber 
content approximately 23Q/ 

.- 9.2 0.13 

37.: 0.4 0.4 0.8 0.8 ll.î 10.9 0.92 0.18 38.3 17.6 0.12 0.12 
15.6 1.0 0.6 3.9 .- 92.2 -- 
- - _ _ _ _ 

IIAhg-52 to 55 inches, black (51’ 2/1, wet) clay; amor- 
phous breaking to fine granular; sticky, very 
plastic; mildly alkaline; moderately effervescent; 
clear, smooth boundary. 

IICg -55 inches plus, light grey (5E- 7/1, wet) clay; 
amorphous; sticky, very plastic; mildly alkaline; 
strongly effervescent. 

The Stead Complex occurs in association 
with Julius Complex soils in which sphagnum 
moss appears to be growing over the sedge- 
dominated areas. Although the Stead Complex 
areas are relatively pure they may contain 
minor inclusions of Julius Complex soils around 
the periphery. 
SUNDOWN SERIES-Ii11 substrate phase 

The Sundown Series are Carbonated Rego 
Humic Gleysol soils developed on thin, strati- 
fied strongly calcareous sand and grave1 
deposits overlying glacial till. There is com- 
monly a thin (less than six inches) mantle of 
moderately coarse to fine-textured sediments 
over the coarser materials. These soils occur 
in a few scattered locations throughout the 
map area. They occupy level to depressional 
areas bordering gravelly beach ridges and are 
found in some narrow swales. Runoff is very 

TABLE 34 

Analysis of Sundown Series - Till Substrate Phase 

(N.E. Cor. N.W.% 3527-7W) 

-~ ~~ -- ~~ 
L-H 3-o - 
Ak 0- 5 FSL ii 27 ii 

6.7 
6.i 

Ck 5-30 11s 88 11 2: 7.3 
IICkg 30-36 SCL 68 11 7.5 

Gond. CaC03 (‘;II- 
mmhos/ Eqoiv. txte 

Dol~+ Oc”. T;a1 
mite 

em <,; <; CE SO (8 ~~ 
0.5 - ~- - 36.8 3.11 
0.3 0.5 .-. - 9.0 - 
0.2 34.1 0.0 31.4 0.4 0.04 
0.3 48.9 9.S 36.1 - - 
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lying C horizon. A representative Tarno peaty 
phase soi1 is described below: 
Om -6 to 0 inches, dark reddish brown (5YR 2/2, dry) 

mesic material derived from sedge; medium to 
fine fibered; slightly acid; abrupt, smooth bound- 

Ahkg -0’:; 8 inches, very dark grey to dark grey (2.51 
310 to 4/0, dry) clay; few, medium and faint dark 
greyish brown mottles; weak, fine to medium, 
granular; very plastic, firm, very hard,; mildly 
alkaline; moderately calcareous; clear, irrcgular 
boundary. 

IICkg-8 to 24 inches, light grey to white (5Y 7/2 to 312, 
dry) silty clay; common, medium, distmct hght 
yellowish brown mottles; weak, medium, pseudo- 
granular; plastic, firm, hard to very hard; moder- 
ately alkaline; estremely calcareous. 

Areas mapped as Tarno soils con& domi- 
nantly of Tarno peaty phase with minor in- 
clusions of Balmoral peaty phase and Fyala 
till substrate peaty phase soils. 

VALPOY SERIES 
The Valpoy Series consists of Carbonated 

Rego Humic Gleysol soils developed on mod- 
erately to strongly calcareous coarse- to mod- 
erately-coarse textured lacustrine and outwash 
deposits. The surface texture varies from sand 
to fine sandy loam. A few small areas of Valpoy 
soils occur in the southwestern portion of the 
map area. The topography is depressional to 
level. Runoff is very slow and the permeability 
is impeded by a high water table. Valpoy soils 
underlain by extremely calcareous loam till at 
depths between 6 to 30 inches are mapped as 
the till substrate phase. Areas of Valpoy soils 
are stone-free; areas of the till substrate phase 
are slightly stony to moderately stony. Some 
areas of both Valpoy and Valpoy till substrate 
phase soils have a surface layer of peat (6 to 
16 inches thick) and are mapped as peaty 
phases. The dominant vegetation is sedges, 
meadow grasses, swamp birch and willow. 

Valpoy soils have a thin very dark grey to 
black A horizon (3 to 6 inches) which is usually 

calcareous. The A horizon fades into an iron 
stained calcareous C horizon A description 
of a representative Valpoy Series is as follows. 
Om 3 to 0 inches, black (10YR 211, drv) mesic material 

derived from sedge; mildly alkaline; clear, smooth 
boundary. 

Ahlcg-0 to 4 inches, dark grey (10YR 4/1, dry) very fine 
sandy loam; single grain; loose; moderately 
alkaline: stronglv calcareous; clear, smooth bound- ._ . 

Ckgl-?& 12 inches, greyish bro\vn (2.3Y 5!2, dry) 
loamy very fine Sand; single grain; loose; moder- 
ately alkaline; strongly calcareous; clcar, smooth 
boundary. 

Ckg2-12 to 36 inches, pale yellow (2.5Y S/J, dry) very 
fine Sand; single grain; loose; moderately alkaline; 
very strongly calcareous. 

Areas of Valpoy soils may contain miner 
inclusions of the till substrate phase soi1 and 
Almasippi Series. Valpoy peaty phase soils 
usually occur in association with minor in- 
clusions of Valpoy till substrate peaty phase 
and Meleb peaty phase soils. 
WENTLAND SERIES 

Wentland Series are Carbonated Rego Humic 
Gleysol soils developed on very strongly to 
extremely calcareous, medium-textured lacus- 
trine deposits. Surface textures range from 
very fine sandy loam to silt loam. These soils 
are found in small local lacustrine basins in the 
southwestern portion of the map area. The 
topography is depressional to level. Runoff is 
very slow and permeability is impeded by a 
high water table. Wentland soils are nonstony. 
These soils may be variably saline but the areas 
of salinity are too small to be separated as 
saline phases. Areas of Wentland soils which 
have a surface organic layer of 6 to 16 inches 
are mapped as the peaty phase. A till substrate 
phase was mapped where extremely calcar- 
eous loam till occurs at depths between 6 to 
30 inches. Such areas are slightly to moderately 
stony. The native vegetation on this soi1 is 
sedges, meadow grasses and willow. 

TABLE 36 

Analysis of Valpoy Series 
(N. Cen. 29-23-16W) 

Horizon 

Om 
Ahkg 
Ckgl 
Ckg2 

Depth Text. Sa+rd SF Cgy 
inches Class 0 0 /G -- ~~-- 

3-o - 
0- 4 VFSL 73 11 16 
4-12 LVFS 79 

12-36 VFS 90 E 
12 
4 

I I / 
PH 

ZaCl: 

7.6 
8.1 
8.0 
8.3 

Cond. CaC03 Cal- 
mmhos/ Equiv. cite 

cm % % ~~- 
0.7 16.5 7.2 
0.4 20.9 11.6 
0.4 19.6 12.5 
0.4 27.3 14.3 

Exch. 
Cap. 

Dolo- Org. Total m.e./ 
mite C N 

% % 
C/N lyoim. 

yo Ratio 
-~~~ 

8.5 24.8 1.63 15.2 
7.5 1.5 0.12 12.5 8.8 
6.5 0.6 0.06 10.0 5.4 

11.9 0.1 - - 0.9 
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Horizon 

--~ 
Om 
Ahkg 
Ckgl 
Ckg2 

I  

TABLE 37 

Analysis of Wentland Series - Peaty Phase 
(S.W. Cor. 13-26-l 8W) 

Cond. CaC03 Cal- Dolo- Cond. CaC03 Cal- Dolo- 
Depth Test. Sand Silt Clay Depth Test. Sand Silt Clay pH mmhos,’ Equir. cite pH mmhos,’ Equir. cite mite mite 
inches Glass % % 70 inches Glass % % 70 CaC12 cm 70 % % CaCl2 cm 70 % % 
~~ ~~ ~~ ~~ --~~ --~~ -- -- ~-- ~-- 

s-o s-o - - 
23 23 

- - 
33 33 

7.3 7.3 2.8 2.8 17.7 17.7 3.4 3.4 13.2 13.2 
O-6 O-6 CL CL 44 44 7.8 7.8 4.5 4.5 30.0 30.0 8.6 8.6 19.7 19.7 
6-?2 6-?2 SiL SiL 19 19 63 63 18 18 7.5 7.5 2.8 2.8 47.5 47.5 9.6 9.6 35.2 35.2 

22-36 22-36 LI;S LI;S 77 77 19 19 4 4 7.9 7.9 1.7 1.7 17.9 17.9 3.2 3.2 13.5 13.5 
/  I  I  I  I  I  I  

The Wentland soils have a thin surface or- 
ganic layer; a very dark grey calcareous Ah 
horizon that is underlain by a transitional AC 
horizon which gradually fades into a strongly 
gleyed calcareous C horizon. 

A description of a representative Wentland 
soi1 is given below. 
Om -8 to 0 inches, very dark greyish brown to dark 

greyish brown (10YR 3.5/2. dry) mesic sedge 
peat; fine fibered; neutral; strongly calcareous; 
clear, smooth boundary. 

Ahkg-0 to 6 inches, very dark grey (10YR 3/1, dry) 
clay loam; weak, fine, granular; friable, soft; 
miïdly alkaline; very strongly calcareous; some 
gypsum crystals, weakly saline; abrupt, wavy 
boundary. 

Ckgl-6 to 22 inches, light grey (5Y 7/2, dry) silt loam 
weak, fine, pseudogranular; slightly plastic, slightly 
hard; moderately alkaline; extremely calcareous; 
abrupt, s,mooth boundary. 

Ckg2-4:,; 36 mches, whlte (10YR 8/l,.dry) loamy fine 
medmm promment browmsh 

yelloi ZZt?Z~’ single grain; loose; moderately 
alkaline; strongly calcareous. 

Wentland soils may contain minor inclusions 
of Plum Ridge soils, Wentland till substrate 
phase soils, and Wentland peaty phase soils. 

WOODRIDGECOMPLEX 
The Woodridge Complex consists of well to 

excessively drained Orthic Grey Luvisol, De- 
graded Eutric Bruni 01 and Orthic Eutric 
Brunisol soils developed on coarse-textured, 
stratified, strongly calcareous sand and grave1 
deposits. There is usually a thin sandy surface 
mantle over the coarser material and surface 
tex ures range from loamy fine sand to Sand. 
These soils have rapid runoff and permeability. 
The soils of Woodridge Complex occur on the 
apex, Upper and intermediate slopes of low 
narrow beach ridges throughout the eastern 
and northeastern portions of the map area. 
The deeper sandy overlay is found on the 
lower slope of the ridges. These ridges are 
found commonly as beaches bordering lacus- 

I I I 

“c”. 

% 

17.4 
1.7 
0.2 
0.0 

Total 
N 

% 

1.05 
0.16 
0.03 
- 

Exch. 
Cap. 
m.e./ 

C/N 100 gm 
Ratio soi1 
~~ 

16.6 - 
10.6 - 

6.7 
- 1.5 

Soluble Saks 
m.e./litre 

(saturation extract) 

Ca 

21.6 26.5 4.7 
22.6 26.5 16.4 

-l-l- 
11.6 18.6 8.9 

I I I I I 

trine areas and as beaches formed on topo- 
graphie highs such as bedrock areas covered 
by thin till. These soils are slightly stony. 
The topography of the beach ridges is gently 
undulating. A small area of Woodridge Com- 
plex soils southeast of Lake St. Martin is 
underlain by limestone bedrock within 6 to 
30 inches. This area was mapped as the rock 
substrate phase. The dominant vegetation on 
these soils is jack pine with some spruce and 
aspen. 

Al1 soils of the Woodridge Complex show 
some effects of leaching, but the degree of 
degradation varies with position on the ridges. 
The summit of the ridge is usually characterized 

FIGURE 54 

Soi1 profile of Woodridge coarse Sand. An Orthic 
Grey Luvisol developed on stratified strongly 

calcareous sand and grave1 deposits. 
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TABLE 38 

Analysis of Woodridge Series 
(Cen. 12-3 l-l OW) 

Cond. CaCOa 
pH mmhos: Equix 

Cal- DoIl+ Orp. 
cite mite C 

C&l2 em 1 ;, 5 ‘;, CB ~~~ 
6.4 0.4 - - - 19.6 
6.0 0.2 - - - 1.0 
6.7 0.3 - 
7.2 0.4 41.2 0.0 3/.9 ‘- 

1.4 
2.3 

7.5 0.5 43.2 0.0 44.4 1.7 
7.5 0.4 32.2 27.6 2.3 - 

Total 
K c/tG 
% Ratio 

0.78 25.1 
0.06 16.7 
0.11 12.7 
0.20 11.5 
0.16 10.6 

hor. 

LH 1-o - 

Bt 
o- 2 LFS 
2- 4 SCL 

BCk 4- 5 FSL 
Ckl 5-19 FSL 
Ck2 19-36 LS 

I  I  

I I 
Sand Silt Cla, 

% % ?c 

77 15 s 
63 ?l 

6: ;: 28 15 5 
85 14 1 

I  /  

by Orthic Eutric Brunisol Kawinaw soils. They 
have a thin L-H horizon underlain by a very 
thin dark brown Ah horizon. A brownish 
coloured Bm horizon overlies the moderately 
calcareous, stratified coarse Sand and gravel. 

The dominant soi1 in the complex is Wood- 
ridge Series exhibiting an Orthic Grey Luvisol 
profile. These soils are found on the inter- 
mediate and lower slopes of the ridges. They 
have a thin greyish brown Ae horizon and a 
strongly developed Bt horizon. Between the 
Kawinaw soils and the Woodridge soils there 
are areas of the Degraded Eutric Brunisol 
Freshford soils. These soils have a thin L-H 
horizon underlain by weak Aej and Btj hori- 
zons. A description of an Orthic Grey Luvisol 
soil, representative of Woodridge Series is 
given below. 
L-H-1 to 0 inches, black (5YR 3/1, dry) undecomposed 

to moderately decomposed layer of pine needles 
and deciduous leaves; slightly acid; abrupt, smooth 
boundary. 

Ae -0 to 2 inches, light brownish grey (10YR 612, dry) 
loamy fine Sand; single grain; loose; medium acid; 
abrupt, smooth boundary. 

Bt -2 to 4 inches, dark brown (IOYR 313, dry) sandy 
clay loam; weak, fine, granular; very friable, 
weakly cemented when dry; common, thin clay 
films on ped surfaces; neutral; abrupt, smooth 
boundary. 

BCk-4 to 5 inches, greyish brown (10YR 5/2, dry) fine 
sandy loam; single grain; loose; neutral; extremely 
calcareous; clear, smooth boundary. 

Ckl -5 to 19 inches, pale brown (10YR 6/3, dry) fine 
sandy loam to sandy loam and fine gravel; single 
grain; loose; mildly alkaline; extremely calcareous; 
abrupt, wavy boundary. 

Ck2-19 to 36 inches, light grey (IOYR 7/2, dry) loamy 
sand and coarse gravel; single grain; loose; mildly 
alkaline; very strongly calcareous. 

Woodridge Complex areas may have minor 
inclusions of Leary Complex soils. 

Exch. 
Cap. 
me./ 

100 gm. ~ 
soi1 Ca 

7_6 4_3 
19.6 12.4 
17.0 -- 
10.5 - 

1.9 - 

Enchangcal~lc Cations 
m.r.ilOO gm. soil 

Ifg 

1.7 
6.9 

F. CHEMICAL AND PHYSICAL ANALYSIS 

Certain chemical and physical analytical 
data pertaining to many of the soi1 series that 
occur in the Grahamdale area are presented in 
Tables 6 to 38 and are included with the de- 
scription of each series. Some comments on 
the significance of the data are given in the 
following discussion. 

(1) Discussion qf results 
Particle Size Distribution 

The particle size distribution data indicate 
that there is a certain amount of vertical tex- 
tural variation in many of the soi1 series. The 
least variation in texture is evident in the soils 
developed on glacial till; Clarkleigh, Fairford, 
Garson, Inwood, Isafold, Lundar and Meleb 
series on loam to clay loam till and Davis Point, 
Homebrook, Kinwow and Ridley series, on clay 
till. Greater textural variation in the C horizons 
of the latter group is due to an admixture of 
loam-textured till with the clay till of these 
soils. The lacustrine soils (Balmoral, Glen- 
fields, Lakeland, Plum Ridge, Tarno and Went- 
land series) and the soils developed on stratified 
Sand and grave1 deposits (Agassiz, Almasippi, 
Malonton, Sundown and Valpoy series and 
Leary, Spearhill and Woodridge complexes) a11 
show greater textural variation than is evident 
in the profiles of the till soils. 

Al1 of the degraded soils show a clay accum- 
ulation in the B horizon. The clay bulge is 
more pronounced in the strongly leached soils 
(Garson, Kinwow, Venlaw and Woodridge 
series), where the clay has accumulated in a 
Bt horizon. Weaker development of the B 
horizon (Btj) is evident in the Brunisolic soils 
(Fairford, Kawinaw and Freshford series) and 
the Dark Grey soils (Inwood, Davis Point and 
Homebrook series). 
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PH 
The pH values, as measured in O.OlM CaCl?, 

usually range, for the minera1 soils, from 6.5 
to 8.0. The pH values are fairly uniform be- 
tween horizons of the Chemozemic and Gley- 
solic soils. The degraded soils (Fairford, Garson, 
Homebrook, Inwood, Kinwow, Leary, Venlaw, 
Woodridge and Freshford series) show greater 
variation of pH value between horizons with 
the lowest pH values occurring in the strongly 
leached portion of the profile (Ahe and Ae 
horizons). 

The pH values for the organic soils are de- 
pendent on the kind of organic material from 
which the soi1 has formed. The soils developed 
on moderately decomposed mixed moss and 
herbaceous materials (Baynham, Okno, Grind- 
stone and Janora complexes) have values rang- 
ing from 5.9 to 6.9. The soils developed on 
fibric Sphagnum moss (Julius, Molson, Kil- 
kenny and Bullhead complexes) have a wider 
range in pH from about 3.0 at the surface to 5.7 
in the more decomposed horizons below. The 
moderately decomposed herbaceous materials 
(Cayer, Crane, Holditch and Stead complexes) 
have fairly umform pH values down the profile. 
These pH values are usually higher than those 
of the Sphagnum moss deposits. 

Conductivity and Soluble Salts 
The coarse-textured sand and grave1 soils 

and the till soils with the exception of Lundar 
and Clarkleigh series, have quite low conduc- 
tivity readings. The somewhat higher salinity 
readings for the Lundar and Clarkleigh series 
may be attributed to their occurrence (1) in 
areas of high water table, (2) in areas adjacent 
to lakes from which most of the outflow is by 
evaporation and (3) in a slightly drier portion 
of the map area. 

The medium- and moderately fine-textured 
lacustrine deposits are a11 somewhat saline in 
the C horizons and tend to have larger salt 
concentrations higher up in the profile than do 
the till soils. The soluble salts in these soils 
(Balmoral, Lakeland, Plum Ridge, Tarno and 
Wentland series) are dominantly sulphates of 
calcium, magnesium and sodium and some 
chlorides. 

Calcium Carbonate, Calcite and Dolomite 
Most of the soils of the Grahamdale area 

are developed on parent material with amounts 
of CaCO, equivalent in excess of 40 percent. 
Many of these soils are carbonated to the sur- 
face (Clarkleigh, Isafold, Lundar, Meleb, Bal- 
moral, Glenfields, Lakeland, Plum Ridge and 

Wentland series), whereas other soils exhibiting 
various degrees of degradation have been 
leached free of carbonates from the Upper 6 
or 8 inches (Fairford, Garson, Inwood and 
Narcisse series). 

A few soils developed on fine-textured till 
have lower CaCO, contents in the parent ma- 
terials, ranging from 15 to 33 percent. Medium- 
textured inclusions in the clayey material have 
greater than 4Ooj, CaC03 equivalent. 

The coarse-textured soils vary in carbonate 
content from 8 to 35 percent. Some horizons 
in these soils are composed dominantly of sand 
grains and pebbles derived from limestone, 
thus giving high carbonate contents. 

In the horizons analyzed, the dolomite con- 
tent generally is dominant over the amount 
of calcite. The calcite may have been carried 
to lower depths than the dolomite in the soils 
in which greater amounts of leaching has oc- 
curred, possibly due to the greater solubility 
of calcite. 

Organic Carbon, Total Nitrogen and C/N Ratio 
The organic matter content of soils is related 

to organic carbon values by a factor of 1.7, 
i.e. Organic Carbon Percent x 1.7 =Organic 
Matter. The organic carbon contents vary 
widely between soils in the Grahamdale area, 
and within individual soils it decreases down 
the profile from the surface horizons into the 
parent material. The total nitrogen content of 
soils is also related to the organic carbon values 
and to the degree of decomposition of the 
organic materials. Thus the total nitrogen 
content also decreases with increasing depth 
in the profile. 

On a profile basis the Chernozemic and 
Gleysolic soils contain the most nitrogen and 
organic carbon. For example in the Upper 8 
inches the organic carbon contents for some of 
these soils are: Davis Point series, 7.6 percent; 
Homebrook series, 5 percent; Inwood series, 
17 percent; Isafold series, 8.5 percent; and 
Plum Ridge series, 7.6 percent. The more 
strongly leached Eutric Brunisol and Grey 
Luvisol soils have lower amounts of organic 
carbon in the Upper 8 inches: Fairford series, 
6.6 percent; Garson series, 3.3 percent; and 
Kinwow series, 3.8 percent. The organic surface 
layers of the minera1 soils have organic carbon 
values ranging from 25 to 35 percent. Organic 
layers in the organic soils range from 45 to 55 
percent organic carbon. 

The C/N ratio of the A horizon of the 
Chernozemic soils is usually between 9 and 
13. This ratio usually becomes larger as the 
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amount of degradation increases. In the or- 
ganic soils, the total nitrogen content increases 
with increasing breakdown of the organic mat- 
ter giving lower C/N ratios. 

&f.X;sExchange Capacily and Exchangeable 

The cation exchange capacity values usually 
increase with clay content and/or organic 
matter content Consequently, the coarser- 
textured soils and the leached (Ae) horizons 
of the eluviated soils generally have the lowest 
exchange capacity. The organic soils have high 
exchange capacity values as compared to the 
minera1 soils. The cation exchange capacity 
of these soils usually increases with breakdown 
of the organic matter. 

Exchangeable cation values were not deter- 
mined on the calcareous horizons. The degree 
of base saturation is influenced by the parent 
material as well as by the genetic soi1 type 
itself. Al1 of the soils analyzed with the excep- 
tion of the organic soils show a high degree of 
base saturation throughout the solum. The 
carbonated profiles and the calcareous parent 
materials, although not analyzed, would have 
to be base saturated. Calcium and magnesium 
are the dominant cations in a11 soils except 
some of the organic soils. Exchangeable hydro- 
gen is present only in the more strongly leached 
surface horizons (Ae) of the minera1 soils and 
in the organic soils. In the organic soils, ex- 
changeable hydrogen is the dominant cation 
in the organic materials derived from Sphag- 
num moss. Calcium and magnesium are the 
dominant cations in soils developed on forest 
peat (organic material of mixed moss and her- 
baceous origin) and fen peat (organic material 
of herbaceous and sedge origin). 

Fiber Content (Organic Soils) 
The unrubbed fiber contents vary with the 

kind of organic material. Organic horizons 
derived from Sphagnum moss had the higher 
fiber contents ranging from 76 to 99 percent 
fiber. Horizons of moderately decomposed 
mixed moss and herbaceous materials had in- 
termediate ranges of fiber content ranging from 
45 to 61 percent fiber. The moderately decom- 
posed sedge and herbaceous materiais ranged 
from 23 to 63 percent fiber. 

Pyrophosphate Solubility (Organic Soils) 
The pyrophosphate solubility values are not 

related directly to the kind of organic material. 
The values for the fibric horizons ranged from 
0.1 to 0.2. The mesic horizons show slight in- 

creases from these values and there are large 
increases in pyrophosphate solubility for the 
humic horizons. 

Ash Content (Organic Soils) 
The ash content values are usually higher 

for materials derived from sedge and herba- 
ceous plants (10 to 16%) than for those derived 
from sphagnum moss (2 to 9c/G). The ash con- 
tent usually increases with mcreasing decom- 
position of the organic material. 

Bulk Density (Organic SO&) 
Bulk density values are higher for the fibric, 

sedge and herbaceous materials than for the 
Sphagnum moss. In a11 cases the bulk density 
increases with organic decomposition. 
(2) Methods of Analysis 
(a) Minera1 Soils 

Particle Size Distribution 
Particle size distribution was determined by 

the Pipette method. The soi1 sample was pre- 
treated with hydrogen peroxide to destroy the 
organic matter and then dispersed in a two 
percent sodium hexametaphosphate solution. 
The sand fractions were separated by dry- 
sieving and the silt and clay fractions sampled 
with a Lowry pipette. 

PH 
Soi1 pH was determined in 0.01 molar calcium 

chloride by means of a pH meter with a glass 
electrode. A soil-solution ratio of 1:l was used. 

Electrical Conductivity 
Electrical conductivity was measured on a 

saturation extract using a pipette type elec- 
trode and a direct reading conductivity bridge. 
The soluble salts were determined on this 
extract. 

Calcium Carbonate, Calcite and Dolomite 
The manometric method of Skinner, Hal- 

stead and Brydonl was used. 

Organic Carbon 
Organic carbon was determined by oxidation 

of the organic carbon with potassium dichro- 
mate and back titration of the excess dichro- 
mate with ferrous sulphate. 
Total Nitrogen 

The Kjeldahl-Gunning method was used. 

1. Skinner. S. 1. M.. Halstead, R. L. and Brydon, J. E. “Quantitative 
Manometric Determination of Calcite and Dolomite in Soils and 
Limestone.” Can. J. Soi1 Sci. 39: 197204, 1959. 
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Cation Exchange Capacity 
The exchangeable cations were displaced by 

leaching the soi1 with ammonium acetate, the 
ammonium acetate extract being retained for 
determination of the individual cations. After 
removal of the excess ammonium acetate, the 
soi1 was leached with sodium chloride and the 
displaced ammonium determined by distilla- 
tion. Calcium and magnesium were determined 
by titration with versene, and sodium and 
potassium by flame photometric analysis. 

(b) Organic Soils 
pH: Farnham, R. S. and H. R. Finney. “Class- 

ification and Properties of Organic Soils”. 
Advances in Agronomy 17: 115-161, 1965. 

Organic Carbon: Peech, M., L. T. Alexander, 
L. A. Dean and J. F. Reed. “Methods of 
soi1 analysis for soi1 fertility investiga- 
tions”. U.S. Dept. Agr. Cire. 757, 1947 
(Modified) . 

Cation Exchange Capacity: MacLean, A. J., 
R. L. Halstead, A. R. Mack and J. J. 
Jasmin. “Comparison of procedures for 
estimating exchangeable properties and 
availability of phosphorus and potassium 
in some Eastern Canadian organic soils”. 
Can. J. Soi1 Sci. 44: 66-75, 1964. 

Exchangeable Cations: Atkinson, H. J., G. R. 
Giles, A. J. MacLean and J. R. Wright. 
“Chemical Methods of Soi1 Analysis”. 
Contr. 169 (rev.) Chemistry Div., Science 
Service, Can. Dept. Agr., Ottawa. 

Exchangeable Hydrogen, Unrubbed Fiber, Bulk 
Density: Laboratory Methods and Pro- 
cedures used for Measuring Physical and 
Chemical Properties. Persona1 communi- 
cation, University of Minnesota. 1966. 

Pyrophosphate Solubility : Schnitzer, M. and 
J. G. Desjardins. “Carboxyl and Phenolic 
Hydroxyl groups in some organic soils and 
their relation to degree of humification”. 
Can. J. Soi1 Sci. 45: 257-264, 1965. 
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PART IV 

SOIL CAPABILITY CLASSIFICATION 
FOR AGRICULTURE 

A. THE SOIL CAPABILITY CLASSIFICATION 

The soi1 capability classification for agricul- 
ture is an interpretive grouping that shows in 
a general way what the capability of the soils 
are for growing a range of regionally adapted 
cropsl. In this classification, the minera1 soils 
are grouped into seven classes according to 
their limitations for agricultural use. Class 1 
soils have few limitations, the widest range of 
use and the least risk of damage when they are 
used for agriculture. The soils in the other 
classes have progressively greater natural limi- 
tation. 

The first three classes contain soils which are 
considered capable of sustained production of 
common field crops, soils in the fourth are 
marginal for sustained arable culture, the fifth 
is capable of use as improvable permanent 
pasture and hay, the sixth is capable of use 
only for wild pasture, while soils in Class 7 are 
unsuitable for arable culture or permanent 
pasture. Soi1 areas in a11 classes may be suited 
for forestry, wildlife, recreational and engineer- 
ing purposes. 

This capability classification consists of two 
main categories: (1) the capability class and 
(2) the capability subclass. The class is a 
grouping of subclasses that have the same 
relative degree of limitation or hazard. The 
subclass is a grouping of soils with similar kinds 
of limitation and hazards and indicates major 
kinds of limitations within classes. These are 
adverse climate (c) ; undesirable structure 
and/or low permeabihty (d); erosion (e); low 
fertility (f) ; overflow (i) ; moisture limitation 
mainly because of coarse texture (m); salinitlr 
(n) ; stoniness (p) ; consolidated bedrock (ri ; 
accumulative adverse soi1 characteristics in 
place of subclasses d, f, m and n, either in- 
dividually or collectively (s) ; topography, slope 
and pattern (t); wetness (w); and cumulative 
minor adverse characteristics where there is a 
moderate limitation caused by the cumulative 
effect of two or more adverse characteristics 
which singly are not serious enough to affect 
the class rating (x) . 

1. ‘I): Cana+ Land Inuentory, Report No. 2, 1965, kil Capat>ility 
~X&f~lmn for Agncultuw, ARDA. Dept. of Forestry. Ottnw, 

The capability subclass cari be divided into 
capability units. These are groupings of soils 
within a subclass which respond similarly to 
systems of management of the common field 
crops. 

B. CAPABILITY GROUPINGS OF SOILS 
OF THE GRAHAMDALE AREA 

The majority of the soils of the Grahamdale 
area occur in what is considered as the median 
climate of Western Canada. A small portion 
of the map area in the northeast corner is 
affected by a significant adverse departure 
from this median climate with respect to cool 
temperatures and shortness of growing season 
to be downgraded one capability class. Soils 
in this area with other significant limitations 
or hazards to use Will be placed in lower classes 
as the subregional climate affects a11 of them. 
Soils downgraded to Class 4 or lower because 
of other limitations, remain in their original 
class. The severity of the limitations is the dom- 
inant factor in the capability of these soils and 
overrides the effects of the adverse climate. 

Approximately 64 percent of the soils of the 
Grahamdale area are developed on extremely 
calcareous, variably stony, wave-washed till. 
About 27 percent of these soils consist of thin 
Rego Black and Dark Grey soils, about 21 
percent consist of thin Brunisolic (Degraded 
Eutric Brunisol) and Luvisolic (Orthic Grey 
Luvisol) soils and 16 percent are Gleysolic. 

Most areas of these till soils have a limitation 
of topographie pattern. Their occurrence in 
areas of choppy ridge and swale topography 
increases costs of cultivation and decreases 
uniformity of growth and trop maturity. Soi1 
capability classes for the well- and imperfectly- 
drained soils of this group range from three to 
six depending on the degree of stoniness. Sub- 
class 3tp soils occur at lower elevations in an 
area between Lake Manitoba and No. 6 high- 
way and south from the Steeprock-Faulkner 
area to the southern boundary of the map area. 
Local areas of 3tp soils occur in association 
with the lowland area around Gypsumville. 
In these areas the till is of a more clayey nature 
and not as stony as that which occurs through- 
out most of the map area. The majority of the 
till soils in the Grahamdale map area are placed 
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in subclass 4tp. These soils occur in areas of 
level topography or on the intermediate slope 
position of the ridges. Here, water working is 
not SO severe and there is a possibility of thin 
overlays occurring on the till. Areas of subclass 
6p and 6rp land occur southeast of Lake St. 
Martin in association with a large bedrock 
high, and in the northern portion of the map 
area in association with the broader drumlinized 
ridges and small areas of rock outcrop. Exces- 
sively stony, class 6p land, occurs throughout 
the map area on the higher, more severely 
water worked portions of the till ridges. 

A small group (about 4%) of Chernozemic, 
Luvisolic and Gleysolic soils developed on 
fine-textured till and shallow fine-textured 
lacustrine deposits overlying till in the Gypsum- 
ville-Lake St. Martin area are dominantly in 
Capability Class 2 and 3. Similarly, local areas 
of imperfectly drained medium to moderately 
fine-textured lacustrine deposits (2%) are dom- 
inantly Capability Class 2 and 3. 

The Gleysolic soils of the Grahamdale area 
(19%) have a range in capability rating of 4 
to 7 for undrained soils and 3 to 5 in areas 
where the drainage has been improved. The 
organic soils making up 16 percent of the 
Grahamdale area are for the most part in their 
virgin state and not classified for agricultural 
capability. In the context of soi1 capability 
these soils in their virgin state would be placed 
in Class 7. 

Brief descriptions of the various classes, 
subclasses and units, together with the soils 
contained in each class are presented in the 
following sections. 

CLASS 1. Soils in this class have no significant 
limitations in use for crops. They are level or 
have very gentle slopes and are deep, well to 
imperfectly drained with a good water-holding 
capacity. They are easily maintained in good 
tilth and productivity, and damage from erosion 
is slight. They are moderately high to high in 
productivity for a wide range of field crops. 

No soils of the Grahamdale Area are listed 
in this capability class. 

CLASS 2. Soils in this class have moderate 
limitations that restrict the range of crops or 
require moderate conservation practices. These 
soils have good water-holding capacity and are 
either naturally well supplied with plant nu- 
trients or are highly responsive to inputs of 
fertilizer. They are moderately high to high 
in productivity for a fairly wide range of field 
crops adapted to the region. The limitations 

are not severe and good soi1 cropping practices 
cari be applied without serious difficulty. 

Limitations may include any one of the 
following: climate; accumulation of undesirable 
soi1 characteriestics; low fertility; poor soi1 
structure or slow permeability; topography ; 
overflow and wetness. The capability units 
in this class are described below. 
2p -These soils are moderately well drained and occur on 

level to very gently sloping terrain. They are 
moderately stony SO that some interference is caused 
with cultivation. 

Homebrook Series 

2w-These are imperfectly drained, moderately fine and 
medium-testured soils on leve! to very gently sloping 
terrain. Surface runoff is slow and interna1 drainage 
is impeded by a high water table in the spring. 

Lakeland Series 
Plum Ridge Series 

2a2-These soils are imperfectly drained and water moves 
slowly through them due to their fine texture and 
noor structure. As the soils in this unit are level to 
very gently sloping, adequate surface drainage is 
required to reduce the moderate limitation of wet- 
ness to trop production. 

Davis Point Series 
Ridley Series 

CLASS 3. Soils in this class have moderately 
severe limitations that restrict the range of 
crops or require special conservation practices. 
They are medium to moderately high in pro- 
ductivity for a range of crops. These soils have 
more severe limitations than those in Class 2. 
These limitations affect one or more of the 
following farm practices: timing and ease of 
tillage, planting and harvesting, the choice of 
crops, the application and maintenance of 
conservation practices. The limitations also 
include one of the following: moderate climatic 
limitation including frost pockets,, erosion, 
structure or permeability, low fertihty, topo- 
graphy, overflow, wetness, low water-holding 
capacity or slowness in release of water to 
plants, stoniness, depth of soi1 to consolidated 
bedrock. The capability units in this class are 
described below. 
3d -These well-drained fine-testured soils are moder- 

ately stony. They occur in a region which has a 
climatic subclass rating of 2c. Adverse structure 
provides enough interference to cultivation to 
lower the subclass rating from 2c. 

Kinwow Series 
3~1 -These poorly drained medium- and moderately 

fine-testured soils are nonarable (Glass 5w) unless 
adequate surface drainage is supplied. Where 
adequate drainage is provided these soils Will be 
subject to a moderately severe limitation of wetness. 

Balmoral Series 
Glenfîelds Series 
Wentland Series 
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3~2 -These poorly drained fine-textured soils occur in 
level to depressional areas and are subject to long 
periods of flooding due to very slow runoff and 
slow permeability (Glass 5~). If adequate surface 
drainage is maintained,, these soils are affected by a 
moderately severe limitation of wetness although 
their fine texture and poor structure may make 
tillage difficult. 

Fyala Series 
Tarno Series 

3~3 -These soils occur in level to depressional areas and 
are normally flooded in the early part of the year. 
Where adequate drainage is maintained these soils 
are subject to a moderately severe limitation of 
wetness and cultivation of a limited range of crops 
cari be carried out on an annual basis. 

Malonton Series 
Valpoy Series 

3wm-These imperfectly drained moderately coarse- 
textured soils occur on level to very gently sloping 
topography. Surface drainage is slow and interna1 
drainage is impeded by a high water table in spring. 
In years of below average precipitation these soils 
may be subject to moderate limitations of droughti- 
ness due to their low water holding capacity. 

Almasippi Series 

CLASS 4. Soils in this class have severe limita- 
tions that restrict the range of crops or require 
special conservation practices or both. These 
soils have such limitations that they are only 
suitable for a few crops, or the yield for a range 
of crops is low, or the rrsk of trop failure is high. 
The limitation may seriously affect such farm 
practices as the timing and ease of tillage, 
planting, harvesting and the application and 
maintenance of conservation practices. These 
soils are low to medium in productivity for a 
narrow range of crops, but may have higher 
productivity for a specrally adapted trop. The 
limitations include the adverse effects of one 
or more of the following : moderately severe 
climate, ver-y low water-holding capacity, low 
fertility difficult or unfeasible to correct, strong 
slopes, severe past erosion, poor structure or 
extremely slow permeability, frequent overflow, 
severe salinity, extreme stoniness, very re- 
stricted rooting zone and poor drainage result- 
ing in trop failures in some years. The capability 
units in this class are described below. 
4i -These soils are subject to frequent damaging over- 

flow from adjacent streams. 
Alluvium 

4m -These imperfectly drained moderately coarse- 
textured soils are low in natural fertility and have 
low water-holding capacity. These soils are only 
moderately affected by droughtiness, as they have 
a high water table in the spring. 

Berlo Series 
Spearhill Complex 

Itpl-These well- and moderately well-drained soils are 
very stony to exceedingly stony. Extensive stone- 
picking programs are required to improve these 
soils SO that common tillage practices are not 
severely hindered. Localized areas of excessively 

stony land (Glass 6p) in these soils may occur as 
outlined at the beginning of this section. 

Fairford Series 
Garson Series 
Isafold Series 

4tp2-These are imperfectly drained soils occurring in 
areas of irregular, gently sloping topography. These 
soils are very stony to exceedingly stony and 
extensive stone removal is necessary for continuous 
cultivation. Moderately stony (Glass 3tp) areas 
of these soils may occur as outlined at the beginning 
of this section. 

Inwood Series 
Lundar Series 

CLASS 5. Soils in this class have very severe 
limitations that restrict their capability to 
producing perennial forage crops, but improve- 
ment practices are feasible. These soils have 
such serious soil, climatic, or other limitations 
that they are not capable of use for sustained 
production of annual field crops. However, 
they may be improved by the use of farm 
machinery for the production of native or tame 
species of perennial forage plants. Feasible 
improvement practices include clearing of bush, 
cultivation, seeding, fertilizing and water con- 
trol. The limitations include the adverse effects 
of one or more of the following: severe climate; 
low water-holding capacity; severe past erosion; 
steep slopes; very poor dramage; very frequent 
overflow; severe salinity permitting only salt 
tolerant forage plants to grow; stoniness or 
shallowness to bedrock that make annual culti- 
vation impractical. The capability units in 
this class are: 
5m -These coarse-textured soils occur on irregular, very 

gently to moderately sloping topography m the 
form of low ridges. They are well drained and are 
low in water-holding capacity. As a result of rapid 
runoff and permeability these soils are moderately 
severely affected by droughtiness. 

Agassiz Series 
Leary Complex 
Woodridge Complex 

5w -These coarse-textured gravelly soils occur in 
depressional areas that are covered with water 
part of the year and influenced by a high water 
table throughout much of the year. When drainage 
is carried out, or in the case of drier years they may 
be subject to droughtiness due to low moisture 
holding capacity. 

Sundown Series 

5wn -These are imperfectly drained moderately fine- and 
medium-textured soils on level to very gently 
sloping terrain. Surface runoff is slow and interna1 
drainage is impeded by a high water table in the 
spring. In addition severe salinity conditions permit 
only sait tolerant forage crops to grow. 

Lakeland Saline Phase 
Plum Ridge Saline Phase 
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5wp -These soils occur in level to depressional areas and 
are normally saturated with water for a consider- 
able portion of the growing season. They are 
moderately stony to excessively stony and if 
adequate drainage is- supplied they Will be subject 
to severe limitation of stoniness (Class 4wp). 

Clarkleigh Series 
Meleb Series 

CLASS 6. Soils in this class are capable only 
of producing perennial forage crops and im- 
provement practices are not feasible. Class 
6 soils have some natural sustained grazing 
capacity for farm animals, but have such ser- 
ious soi& climate, or other limitation as to make 
impractlcal the application of improvement 
practices that cari be carried out on Class 5 
soils. Soils may be placed in this class because 
their physical nature prevents improvement 
through the use of farm machinery, or the soils 
are not responsive to improvement practices 
or because of a short grazing season or because 
stock-watering facilities are inadequate. Such 
improvement as may be affected by seeding 
and fertilizing by hand or by aerial methods 
shall not change the classification of these soi1 
areas. 

The limitations include the adverse effects 
of one or more of the following : very severe 
climate; very low water-holding capacity; ver-y 
steep slopes; very severely eroded land; severely 
saline land producing only edible, salt tolerant 
native plants; very frequent overflow; water 
on the soi1 surface for most of the year and 
stoniness or shallowness to bedrock that makes 
annual cultivation impractical. The capability 
units in this class are: 
6rp -These well- and imperfectly-drained soils are 

exceedingly to excessively stony. They are under- 
lain at shallow depths by consolidated bedrock SO 
that the rooting zone is restricted. These soils 
may be somewhat droughty in drier years due to 
the cobbly nature of the rock rubble material lying 
between the bedrock and the shallow till mantle. 

Fairford Rock Substrate Phase 
Garson Rock Substrate Phase 
Inwood Rock Substrate Phase 
Narcisse Series 

6wn -These soils occur in level to depressional areas and 
are normally.saturated with water for a consider- 
able portion of the growing season. Severely saline 
conditions restrict the vegetation to edible salt 
tolerant native plants. 

Clarkleigh Sa!ine Phase 

CLASS 7. Soils in this class have no capability 
for arable culture or permanent pasture. The 
Class 7 soils have limitations SO severe that 
they are not capable of use for arable culture 
or permanent pasture. These lands may or 
may not have a high capability for trees, native 
fruits, wildlife and recreation. The capability 
units in this class are: 

7m 

7r 

7w 

7wr 

0 

01 

02 

03 

OI 

05 

06 

-These are well- to imperfectly-drained coarse- 
textured areas of very gently sloping sand beach 
deposits or narrow well-drained gravelly and 
cobbly ridges bordering many of the lakes of the 
area. 

Sand Beaches 
-These are areas of numerous rock outcrop and 

shallow soils over bedrock in which there is not 
enough soi1 to support any useful native vegetation. 

Rock Outcrop 
-These are very poorly drained level to depressional 

areas which are covered with water or are saturated 
most of the year. 

Marsh Complex 
I-These are level to very gently sloping areas in 

which the concentration of salts is such that the 
growth of useful native vegetation is impossible. 
High water table conditions prevent removal of 
this excessive saline condition. 

Saline Flats 
-The interaretive soi1 canabilitv classification is not 

applied to organic soils’ since: in general, there is 
insufficient information on these organic soi1 areas 
to make such an interpretive judgement. 

The organic soils are very poorly drained and 
permanently wet. They are of no agricultural value 
in their natural state and little is known of their 
capabilities when they are drained. With adequate 
drainage or in years of low precipitation, some areas 
of Cayer Complex, Crane Complex and Stead 
Complex soils have been used for limited hay 
production and grazing. The organic soils have 
been grouped according to the dominant kind of 
peat material and by the nature of the underlying 
substrata. 

-These organic soils have developed on shallow to 
very deep fen peat deposits and are underlain by 
stone-free fine- to medium-textured lacustrine 
sediments. 

Cayer Complex 
Stead Complex 

-These organic soils have developed on shallow to 
very deep fen peat deposits and are underlain by 
stony loam-textured till or limestone bedrock. 

Crane Comple?t 
Holditch Complex 

-These organic soils have developed on shallow to 
very deep dominantly forest peat materials and are 
underlain by nonstony fine- to medium-textured 
lacustrine deposits. 

Okno Complex 
Baynham Complex 

-Tliese organic soils have developed on shallow to 
very deep dominantly forest peat material underlain 
by stony loam-textured till or limestone bedrock. 

Grindstone Complex 
Janora Complex 

-These organic soils have developed on deep to very 
deep sphagnum peat underlain by stone-free fine- to 
medium-textured lacustrine deposits. 

Molson Complex 
Julius Complex 

-These organic soils consist of deep to very deep 
sphagnum peat deposits underlain by stony loam- 
textured till or limestone bedrock. 

Kilkenny Complex 
Bullhead Complex 
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PART V 

FORESTRY 

S. C. Zoltai and N. B. Schultz1 

A. HISTORICAL BACKGROUND 

The utilization of the forests was initiated 
when settlers began arriving in large numbers 
in the prairie region. The Manitoba and North- 
west Railway made Lake Manitoba accessible 
in 1882, providing a route of transport for forest 
products from the north (Anon. 1956). The 
Canadian Northern Railway reached Gypsum- 
ville in 1910, providing direct access to the 
Grahamdale area. Building material was in 
great demand and this was suppled by small 
sawmills utilizing local timber, mostly spruce 
and some pine. Some aspen timber was used 

1 Research Scientist and Forest Research Technician, Canada I~IxII-L- 
ment of Fisheries and Forestry, 2.5 Daf~ Road, \Vmnipcg 19, 
Manitoba. 

as planking or for construction of farm build- 
ings. According to local inhabitants, demand 
for lumber was high until the late 1940’s and 
some 20 sawmills were operating, some pro- 
ducing as much as 40,000 bd. feet per day. 
The demand rapidly dimished! and in 1959 
only 10 sawmills were in exrstence (Anon. 
1961). They were generally small, in the 
5-10,000 bd. foot range, with many operating 
on a part-time basis. 

Pulpwood was also produced, reaching a 
peak in the late 1940’s. The wood, mainly 
spruce, was transported to the market by rail. 
Fente posts and fuelwood were utilized more 
extensively than at present. According to local 
inhabitants, a lime kiln at Spearhill used local 
wood for fuel. 

TABLE 39 

Area classification, Management Unit 43* (in acres). 

Productive 
Crown 

Provincial 

Softwood _... .< 
Softwood-Hardaood.. 
Hardwood-Softwood.. 
Hardwood 
Potential Productive... 
Sub-total Prod. Area 

Non-Productive 

5,;;; 

2,083 
77,832 
85,529 

172,379 

Crown 
Federal 

306 
112 
187 
227 

8:: 

Patent 

1,283 
854 

2,942 
100,598 
35,614 

141,291 

Indian 
Reserve 

-- 
- 
- 

4,009 
4,386 
8,395 

Total 

7,556 
1,934 
5,212 

188,266 
125,541 
322,909 

1 
Percent Percent 

Productive Total 
Area Area 

2 

i 

39” 
100 

1 
>l 
>l 

20 
52 

Treed Muskeg.. ............................ 
Willow-Alder ................................ 
Sub-total Non-Prod ................... 

Non-Forested 

Bare Rock - ................................... 
Field .................................... ........ 2,192 
Hay Meadow.. ........................... 15,836 
Marsh-Muskeg.. ......................... 56,507 
Unclassified .................................. 11,051 
Water. .......................................... 54,704 
Sub-total Non-For ..................... 140,290 

TOTAL ............................................ 313,862 

- 394 
- 58,337 

6 64,740 
- 16,129 
101 3,828 
-- 620 
107 141,048 

7,470 
2,356 

236 

10,l” 

951 286,019 18,549 - 

394 - 
60,593 - 
87,992 - 

55:409 yy; 

- 

- 
294,596 - 

619,381 - 

>l 
>1 
>1 

>1 
:3 
12 

Y 
48 

100 

*Working plan for Management Unit 43, Manitoba Dept. of Mines and Nat. Res., 1965. 
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R.12 R.ll R.10 R.9 R.8 R.7 R.6 

Tp35 

\ 

Tp.34 

TF 

Tp33 

Tp.32 

Tp.31 

Tp.30 

Tp.29 

Tp28 

Tp27 

Tp.26 

Tp.25 

Tp.24 

Tp.23 

p.34 

p.33 

p.32 

‘p.31 

Tp.30 

Tp.29 

Tp.28 

1 
: Tp.27 

I 
: Tp.26 

I 

Tp.25 

LEGEND 

Tp.;w j 

Soi1 Survey Area Bdy. - Tp.21 ‘i: 
Management Unit 43 Bdy. -.*- 

Major Vegetation Bdy . . . . . . . . . 

Provincial Trunk Highway * 

Secondary Roads - 

FIGURE 55 

MAJOR VEGETATION ZONES 

1 Aspen 

2 Aspen- Spruce 

3 Aspen- Spruce- Pine 

Forest administrative division and major vegetation zones in relation to the Grahamdale Map Area. 

85 



Sor~s OF THE GRAHAMDALE AREA 

B. FOREST CONDITIONS 

1. Area and Volume of Forests 
Forest statistics are available for Manage- 

ment Unit 43 of the Lowlands South Forest 
Section, as established by the Manitoba Forest 
Service (Anon. 1965). This area is centrally 
located in the Grahamdale area, but covers an 
area smaller than the soi1 map (Fig. 55). About 
half the area is productive forest land and a 
quarter of the area is in agricultural production 
(Table 39). The prepcnderance of small diam- 
eter trees is evident from Table 40; as only 
about a tenth of the net merchantable volume 
is in trees larger than 10 inches in diameter. 

Forest fires, mainly caused by man, burned 
extensive areas (Anon, 1956). The effect of 
these repeated fires is evidenced in widespread 
occurrence of Young, scru 

B 
by forests. In addi- 

tion, grazing of these fo sts by cattle often 
prevents the development of good forest stands. 
Effective fire control and simple management 
techniques could ensure the growth of vigorous 
and productive forests. 

2. Forest Utilization 
Forests are utilized at present to satisfy 

local demands for fente posts and fuelwood. 
Some lumber is produced by small sawmills 

TABLE 40 

Net merchantable volume, in 100 cubic feet, 
Crown lands, Management Unit 43* 

Diameter 
4-9” lo”+ Total 

Softwoods 
Jack pine .._..__..__......._.... 
Black spruce.. .,.....__._.._._ 
White spruce .._................ 
Tamarack. ._............... 

Total softwoods 
% ot total wood volume... 

Hardwoods 
Trembling aspen ._._.. ._ 
Balsam poplar .._............_ 
White birch .._..._.... 
Other 

Total hardwoods ._.............. 
Proportion of total 

wood volume ._,....,..... 

TOTAL WOODVOLUME. 

17,326 
5,404 
4,055 

129 
26,914 

16% 

113,250 6,516 119,766 
8,758 1,453 10,211 

236 157 393 
380 129 509 

122,624 8,255 130,879 

76% 5% 81% 

149,538 12,447 161,985 

1,562 
308 

2,159 
163 

4,192 
3% 

18,888 
5,712 
6,214 

292 
31,106 

19% 

*Working plan for Management Unit 43, Manitoba 
Dept. of Mines and Nat. Res., 1965. 

doing custom sawing. White sprucel and jack 
pine are favoured for lumber, and spruce and 
tamarack are used for fenceposts. 

3. Ecological conditions 
The forest vegetation, occurring in three 

relatively distinct vegetational zones, consists 
mainly of species characteristic of the boreal 
forests. These zones were delineated on the 
basis of occurrence of certain tree species and 
forest communities on similar soils. Plant suc- 
cessional trends were determined by comparing 
the composition of forests of various ages on 
similar soils. Plant succession appears to favour 
hardwood forests in the south, white spruce in 
the central zone and mixed hardwood-conifer- 
ous forest in the north. These zones (Fig. 55), 
extending from the southwest to the northeast 
are: 1. Aspen Zone; 2, Aspen-Spruce Zone; 
3. Aspen-Spruce-Pine Zone. 

The Aspen Zone is characterized by closed 
stands of trembling aspen on fresh and moist 
loams and clays, with some admixture of bal- 
sam poplar and bur oak, especially near lakes. 
Conifers are almost completely lacking, except 
for the occasional occurrence of tamarack and 
white spruce on the margins of wet depressions. 
Near lakeshores and rivers mixed hardwood 
stands of Manitoba maple, white elm, green 
ash, white birch and aspen are common. The 
wet organic soils support mainly sedge com- 
munities, with some clumps of willows. On 
dry grave1 ridges and on shallow soils over 
bedrock bur oak may be found. Small stands 
of pure bur oak may occur on some moist clays 

1For scienti8c namrs sec Table 41. 

TABLE 41 

Common and Scientific Names of Tree Species 
Used in Text 

Common Name Abbr. Scientific Name 

Aspen, trembling tA Popultcs fremuloides Michx. 
Ash, green _..,..._.._ gAs Fraxinus pennsyloanica Marsh. 
Birch, white ._....._ wB Betzda papyrifera Marsh. 
Elm, white .._. wE Ulmus americana L. 
Fit-, balsam ..__ bF Abies balsamea (L.) Mill. 
Larch, tamarack tL Larin laricina (Du Roi) K. Koch 
Maple Manitoba mM Acer negundo 1,. 
Oak, bur b0 Quercus macrocarpa Michx. 
Pine, jack. .._,,.,.... jP Pintts banksiana Lamb. 
Poplar, balsam.... bPo Populus balsamifera L. 
Spruce, black. .._ bS Picea mariana (Mill), BSP 
Spruce, white. WS Picea glazcca (Moench) Voss 
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and loams near lakes, forming ‘islands’ in 
natural meadows. These may be extensions 
of an aspen-oak parkland found further south. 

Fire resulted in the dominante of aspen and 
the lack of conifers on a11 but the wet sites. 
Spruce planted near farmsteads grows well, 
indicating that spruce could be successfullq 
introduced. 

The Aspen-Spruce ZoQe is dominated by 
stands of pure white spruce on fresh, moist 
and dry sites. Areas lacking spruce seed at the 
time of the establishment of forests regenerate 
to aspen, with some balsam poplar. Organic 
soils are generally treeless, usually supporting 
shrubby willow or alder, but white spruce and 
tamarack may grow on some shallow peat areas. 
Bur oak is restricted to dry, shallow soils over 
bedrock or to low grave1 ridges near lakes. 

Fires favour the establishment of aspen 
stands, but if these stands are left undisturbed, 
white spruce Will seed in and gradually take 
over the entire stand. White spruce regenerates 
readily after cutting and it cari successfully 
invade abandoned fields. 

In the Aspen-Spruce-Pine Zone a11 the ele- 
ments of the boreal forest are present, although 
balsam fir is very rare. On the fresh and moist 
sites a mixture of aspen, balsam poplar and 
white spruce occur. Black spruce and tamarack 
grow on wet soils and in peat bogs, but there is 
an increasing tendency for black spruce to 

occupy drier sites in the north. Dry sandy 
soils and shallow soils over bedrock support 
jack pine, although bur oak cari still be found 
on shallow soils in the southern fringe of this 
zone. 

Pure stands of aspen, or aspen mixed with 
white birch dominate the burned areas and 
cutovers on the fresh and moist sites. Pure 
stands of jack pine may be established on dry 
to fresh sandy or loamy soils after fires. Even- 
aged stands of black spruce occur on some wet 
soils. 

C. ESTIMATED PRODUCTIVITY AND 
REPRODUCTION OF FOREST TREE 
SPECIES 

1. Esta’mated Potential Productivity 
The estimated potential productivity of each 

soi1 series for the commonly occurring tree 
species is given in Table 42. When no rating is 
shown for a certain species, the species was not 
observed on that site. The productivity figures 
represent the growth of tree species, expressed 
in ranges of gross merchantable volume in- 
crement per acre per year. These figures were 
obtained from measurements of the best ob- 
served stands and individual trees on each 
particular soi1 series within the map area. 

TABLE 42 

Forest Productivity* of Soi1 Series 

Mois- 
ture 
class Soi1 name jP” ws bS tL tA bPo 

Es: 
fresh 
moist 
moist 
moist 
moi& 
moist 
moist 
wet 
wet 
wet 

Garson 
Fairford 
Isafold 
Inwood 
Inwood-Carb. 
Inwood (south) 
E;d: (north) 

@e;zr-saline 

Meleb (south) 
Clarkleigh 

dry Narcisse 

= 
I Broadleaved species 

wB 
-- 

- 
- 

5 

E 
5 
5 

6 
- 
- 

gAs wE b0 
-- 

-- 

-- 

- 

Cfmiferous species 

nM Parent. material 
- - - - 
6 
6 - - - - 
- 

Extremely calcareous 
loamy till.....,............... 

-- 
Shallow extremely cal- 

careous loamy till....... 

*Productivity in gross mean annual increment of merchantable volume 
1 over 110 cu. ft./acre 5 31-50 CU. ft./acre 

3 
91-110 CU. ft./acre 6 H-30 CU. ft./acre 
71-90 CU. ft./acre 7 less than 10 CU. ft./acre 

4 51-70 CU. ft./acre 
“Species abbreviation as in Table 41. 
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TABLE 42-Continued 

Coniferous species 

Parent material Soi1 name 

Moderately to strongly 
calcareous clay till.. 

Mois- 
ture 
class 

~- 
fresh- 
moist 
fresh- 
moist 
moist 
moist 

Homebrook 

jP” 

- 

Kinwow - 

Davis Point - 
Ridley - 

Moderately to strongly 
calcareous lacustrine 
clay 

wet Fyala - 

Lacustrine clay over 
silt .._.............._...... 

Strongly calcareous silt 

wet Tarno 
.- 

- 

moist Lakeland (Nort!l) 
moist Lakeland-saline 
wet Glenfield 
wet Balmoral 

- 
- 
- 

Very strongly to ex- 
tremely calcareous 
lacustrine very fine 
Sand.. 

- 

moist Plum Ridge (north 
moist Plum Ridge-saline 
wet Wentland 

1 
- 
- 

Strongly calcareous 
sand .._... 

moist 
moist 
wet 
wet 

Strongly to extremely 
calcareous sand and 
grave1 

::y 
dry 
fresh 
fresh 
fresh 
moist 
wet 
~- 
dry tc 
wet 
-~ 
dry 

Berlo 
Almasippi 
Valpoy 
Malonton 
~- ~- 
Woodridge 
Leary 
Agassiz 
Woodridge 
Leary 
Agassiz 
Spearhill 
Sundown 

Sand beach 
- 
Rock outcrop 

Salt flats wet 

Marsh land wet 

Shallow mesic forest 
peat 

wet tc 
satu- 
rated 

Fibric sphagnum peat 
(greater than 24”)..... 

Shallow to deep mesic 
herbaceous peat .._... 

: 

! 

1  

! 

1 

1 

l 

, 

, 

, 1  
/ 

Sand Beach - 

Rock 6-7 

Saline Aats - - 

Marsh complex 
-~ 
Okno 
Grindstone 
Janora 

wet tc 
satu- 
rated 

Molson 
Kilkenny 
Bullhead 
Julius 

wet tc 
satu- 
:ated 

Deep mesic forest peat 
_- 
wet to 
jatu- 
:ated 

crane 
Holdtich 
Stead 
- 
Baynham 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 

- 

Broadleaved SI pecies 

wE 

- 

- 

- 

- 

- 

- 
- 

- 

- 
- 
- 

6 - 
- 

- 
- 
- 
- 

6 
- 
- 

- 
-- 
- 

- 

- 
- 

- 
- 
- 

- 
- 
- 
- 

-- 
- 

; w: 
4 

4 

3 
4 

4 

4 

5 
- 

4 

5 
- 
- 

4 
- 

6 

5 

4 

i 
4 

- 

- 
- 
- 

- 
- 
- 

- 
- 
- 
- 

- 

- 

- 

-- ~ 
bS tL 

5 4 

- 
5 

6 
-. 

3 

- 
-- - 
s 

5 
- 
- 

-- 
4 
- 

6 
-. 

-. 

- 

-. 

- 

5 
5 

- 

- 
- 

6 6 

- 
bPc 
-- 

4 

4 

3 
4 

-- 
5 

-- 
5 

4 
- 

4 

4 
- 
- 

8 

s 

- 
- 

5 

5 

5 

- 

-- 

- 
- 

- 
- 

- 

- 
- 

- 
- 
- 
- 

- 
- 
- 
- 
- 

- 
- 

- 

?vB 

- 

s 

4 

4 

5 
- 
- 

- 
- 

5 
- 

6-7 

- 

g.4s 

- 

- 

- 
- 

- 

- 

-- 
- 
- 

- 

- 
- 
- 

6 
- 
- 

- 
- 
- 
- 

s 

- 

- 

-- 
- 

b0 
- 

_- 

1 

- 

-~- 

- 
- 

- 
- 

6 - 

tA 

4 

4 

2 
-- 

4 

-. 

-  

-  

-  

-  

-  

mM 

7 

- 

- 

- 
- 

- 
- 
- 
- 

- 
- 

- 

- 

- 
- 

- 

- 

- 

-- 

- 
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During the course of this study it was noted 
that some soi1 series supported different vege- 
tation and forest productivity rating in different 
vegetation zones. These soi1 series were: 

Small areas of these soi1 series 
Lundar (north) occur in the Aspen-Spruce and 
Lalteland (north) Aspen-Spruce-Pine zones, being 
Plum Ridge (north) on the northern fringe of their 

occurrence. 

Inwood (south) 
Small areas of these soi1 series 
occur in the Aspen zone, but 

Meleb (south) these soils are characteristic of 
[ the areas to the north. 

The normal Inwood soi1 series was split 
further on the basis of its forest productivity. 
It was noted that Inwood loam, when carbon- 
ated to the surface, had a relatively thick 
(6-10 inches) Ah horizon. This carbonated 
Inwood loam very frequently supported pure 
white spruce stands., showing a high potential 
for forestry. This SOI~ is limited in occurrence to 
a band .exten.ding .southeast from Moosehorn. 
‘Iahii ,series IS identlfied m Table 42 as Inwood- 

. . 

2. Regeneration Practices 
A number of factors influence the method of 

establishing tree seedlings, but probably the 
most important are soil, soi1 moisture, relief. 
These physiographic factors control the kind 
of species that should be grown in a particular 
habitat in a given climatic zone. They also 
determine the vigour and kind of competing 
vegetation that Will be present. Cutting meth- 
od? -tirne elapsed since cutting and the avail- 
ablhty of tree seed Will dictate what practices 
may be used to establish the future forest 
stand. 

Inadequate regeneration of the desirable 
species after cutting or fires prompted a num- 
ber of studies in Manitoba (Jarvis et al. 1966; 
Cayford et al. 1967). Regeneration practices 
for different species growing on different sites 
were developed through these studies. These 
practices should yield the desired results in the 
Grahamdale area, in spite of the lack of direct 
silvicultural knowledge in this area. 

Softwood species may be regenerated from 
seed, either from natural sources or applied 
artificially, or by planting. If seedlings are to 
survive in adequate numbers, ground prepara- 
tion is essential on a11 but the very dry or wet 
sites before seeding or planting is undertaken. 
Ground preparation consists of the removal or 
disturbance of the organic soi1 horizons to 
expose the underlying minera1 soil. This pro- 
vides a seedbed favourable for the germination 
of tree seeds and a habitat with reduced vege- 
tative competition in which the seedlings cari 

develop at an optimum rate. Ground prepara- 
tion (scarification) may be done mechanically 
with a crawler tractor equipped with a blade or 
by a tractor pulling such implements as ploughs, 
harrows, drums, etc. Care must be taken not 
to remove a11 of the thin top soi1 horizon, and 
not to create trenches where water may collect. 
At present, experiments are underway to de- 
termine the effectiveness of controlled burning 
as a means of ground preparation. 

On some areas, especially on rich, moist 
sites, coniferous seedlings may require release 
from intense vegetative competition. Release 
cari be accomplished effectively by selective 
herbicides applied as foliage spray (Waldron, 
1959). 

Jack pine regeneration may be obtained on 
dry and fresh sites in the Aspen-Spruce-Pine 
and Aspen-Spruce zones by scarifying the 
ground with a bulldozer blade and scattering 
seed-bearing cones on the minera1 seedbed, 
taking tare that the cones are not more than 
six inches above the ground surface. On very 
dry, sandy sites regeneration may be obtained 
by scattering cones on an unprepared seedbed, 
but planting in furrows Will usually be more 
successful. On moist sites, scarification in 
preparation for seeding or planting should be 
more thorough than on fresh sites because of 
more vigorous competing vegetation. 

White spruce regeneration cari be obtained 
naturally from seed after modified clear cutting 
or partial cutting of the original stand on dry, 
fresh and moist sites, provided the seedbed is 
prepared either before or immediately after 
the tut. Such preparation may not be necessary 
in the Aspen-Spruce zone. If the seed source 
is removed by clear cutting, or the stand did 
not contain spruce, the scarified areas Will have 
to be planted or seeded artificially. In general, 
planting is the most successful method of es- 
tablishing white spruce in treeless areas. Plant- 
ing on very moist or wet areas may be successful 
if the seedlings are placed in spots that Will not 
be flooded. 

Adequate black spruce regeneration may be 
obtained on scarified dry to moist sites after 
modified clear cutting or partial cutting if seed 
source is present. If a seed source is lacking 
on wet sites, black spruce may be planted on 
overturned furrows. On wet and very wet 
organic soi1 there is usually sufficient seedbeds 
for the re-establishment of black spruce from 
seed either from natural sources or applied 
artifically. Sometimes burning is needed to 
remove slash piles which caver good seedbeds. 

Trembling aspen regenerates well from suck- 
ers after clear cutting or after light or moderate 
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fire. Shrubs should be removed? allowing the 
sun to warm the soi1 thus stlmulating the 
initiation of suckers on the aspen roots. 

3. Choice of Native Species 
Species occurring naturally in a vegetational 

zone on certain soils should be grown on those 
soils. When introducing a new species into a 
vegetational zone, the following observation 
appears to be true: a species cari be introduced 
with a good chance of success into a neighbour- 
ing zone. Introducing species across two vege- 
tational zones cari be successful if the individual 
trees receive special attention, as irrigation, 
shelter, or repeated cultivation. This obser- 
vation, although not tested in this area, is 
evidenced by small scale plantings near farm- 
steads. 

White spruce which occurs naturally in the 
two northern zones, cari be grown with prospect 
of good success on suitable soils in the Aspen 
Zone. Jack pine and black spruce may be 
grown on suitable soils in the Aspen-Spruce 
Zone where they do not occur naturally. How- 
ever, little success is forecast for their growth 
in the Aspen Zone, unless they receive special 
attention as ornamental or shade trees. 

D. FOREST LAND USE CAPABILITY 

The soils of the Grahamdale area were classi- 
fied according to their capability to produce 
forest crops. The best forest lands are those 
capable of producing the greatest volume of a 
variety of regionally adapted species, and the 
poorest lands are those capable of supporting 
low volumes of a few species. Medium classes 
produce moderate volumes of several species, 
or cari grow relatively high volumes of a few 
species only. 

The forest land use capability was expressed 
in seven classes. Each class is characterized 
by a range of mean annual increment in gross 
merchantable cubic feet of wood volume per 
acre, as defined by the Canada Land Inventory 
program (McCormack, 1965). Subclasses, 
based on factors that hmit tree growth, follow 
the Canada Land Inventory definitions, with 
some modifications. 

Subclass M-delïciency of soi1 moisture during at 
least part of the growing season. Deficient moisture 
is generally due to the coarse texture of the soil, 
shallowness of soi1 over bedrock, or slope. 

Subclass W-escess of soi1 moisture during at least 
part of the growing season. Excess moisture is 
generally due to slow interna1 drainage caused b, 
fine texture of the soil, either on the surface or in 
layers, high water table in depressions, or low sur- 
face slope gradients. 

Subclass R-restriction of rooting by bedrock. 
Subclass F-insufficient supply of nutrients for 

optimum growth. 
Subclass 1-periodic inundation by rivers or lakes. 
Subclass N-excessive levels of soluble salts in the 

soil. 
Subclass U-exposure. 
Subclass V-severe competition by vegetation. Soils 

with this limitation cari support vegetation that 
hinders the establishment and growth of tree 
species, necessitating special management practices 
to favour trees. 

Subclass S-natural plant successional trend that may 
favour the growth of certain plant species and limit 
the growth of some tree species. 

A description of forest land capability classes 
and subclasses occurring within the Graham- 
dale area follows. 

GLASS 1 

On these lands there are no important limi- 
tations to the growth of commercial forests. 
The productivity is greater than 111 cubic feet 
per acre per year. 

No soils in the Grahamdale area are listed 
in this class. 

GLASS 2 

On these lands there are slight limitations 
to the growth of commercial forests. Produc- 
tivity is between 91 and 111 cubic feet per 
acre per year. 

No soils in the Grahamdale area are listed 
in this class. 

GLASS 3 
Lands in this class have level to gently sloping 

relief, are imperfectly drained, have good water- 
holdmg capacity and are high in inherent fer- 
tility. Productivity is between 71 and 91 cubic 
feet per acre per year. 

Subclass 3 V 
Soils in this class developed on imperfectly 

drained calcareous clay or loam materials. 
These soils are well suited for white spruce 
and aspen. Control of shrub and herb vegeta- 
tion may be necessary in the Young stands. 
These soils are: 

Davis Point clay 
Inwood - carb. loam 

Subclass 3s 
Soils in this subclass developed on imper- 

fectly drained sandy materials. These soils are 
well suited to trembling aspen, but regional 
vegetation trends do not favour coniferous 
species. These soils are: 

Almasippi sand 
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GLASS 4 
Lands in this class have level to gently slop- 

ing relief and are poorly to well drained. Con- 
ditions due to slight excess or lack of soi1 
moisture, severe vegetation competition, in- 
sufficient nutrient supply or regional plant 
succession limit tree growth. Productivity is 
between 51 and 70 cubic feet per acre per year. 

Subclass 4 VW 
Soils in this subclass are developed on 

strongly calcareous clay, fine sand and sand 
materials and are imperfectly drained. Slight 
seasonal excess of soi1 moisture limits tree 
growth, and control of shrub and herb vegeta- 
tion is necessary in the Young stands. These 
soils are well suited for white spruce, trembling 
aspen and balsam poplar. These soils are: 

Homebrook clay Berlo fine sand 
Kinwow clay Spearhill sand and grave1 

Subclass 4 WF 
Soils in this subclass developed on extremely 

calcareous loam and are imperfectly drained. 
Slight seasonal excess of soi1 moisture and 
insufficient nutrient supply limit tree growth. 
These areas are well suited for white spruce, 
jack pine and trembling aspen. These soils are: 

Inwood loam 

Subclass 4 TWFS 
Soils in this subclass developed on extremely 

calcareous loam and are imperfectly drained. 
Tree growth is limited by seasonal excess of 
soi1 moisture, and insufficient nutrient supply. 
Regional plant succession does not favour the 
growth of conifers, but these areas are well 
suited to trembling aspen and balsam poplar. 
These soils are: 

Lundar loam 

Subclass 4 W 
Soils in this subclass developed on calcareous 

clay and Sand, and are poorly drained. Seasonal 
excess of molsture limits tree growth. Good 
white spruce, tamarack and trembling aspen 
grow on these areas. Soils in this subclass are: 

Fyala clay Balmoral clay 
Tarno clay Sundown sand 

Subclass 4M 
Soils in this subclass developed on strongly 

calcareous sand and grave1 and are well drained. 
Periodic lack of soi1 moisture may limit tree 
growth. These areas are well suited for jack 
pine, white spruce and trembling aspen. These 
soils are: 

Woodridge (fresh) sand and grave1 
Leary (fresh) sand and grave1 

GLASS 5 
Lands in this class have level to gently sloping 

relief and are well to poorly drained. Serious 
limitations to tree growth are imposed by sea- 
sonal lack or excess of soi1 moisture, low nutri- 
ent levels of the soil. Productivity is between 
31 and 50 cubic feet per acre per year. 

Subclass 5MF 
Soils in this subclass are developed on ex- 

tremely calcareous loam and are well drained. 
Seasonal lack of moisture and low nutrient 
levels of the soi1 seriously limit tree growth. 
Moderately good white spruce and trembling 
aspen cari be grown on these soils. The soils 
in this subclass are: 

Garson loam Fairford loam 

Subclass 524 
Soils in this subclass are developed on well 

to rapidly drained strongly calcareous sand 
and gravel, occurring in low ridges. Seasonal 
lack of moisture limits tree growth to moder- 
ately good jack pine or trembling aspen. These 
soils are: 

Woodridge (dry) sand and grave1 
Leary (dry) sand and grave1 

Subclass 5MS 
Soils in this subclass developed on well 

drained strongly calcareous Sand. Seasonal 
lack of soi1 moisture limits tree growth. The 
regional plant succession favours hardwoods, 
producing moderately good trembling aspen. 
These soils are: 

Agassiz ( fresh) sand and grave1 
Isafold loam 

Subclass 5 WF 
Soils in this subclass are developed on im- 

perfectly drained extremely calcareous loam. 
Tree growth is limited by seasonal excess of 
moisture and by the low nutrient content of 
the soil. Moderately good white spruce and 
trembling aspen grow on these soils. The soils 
in this subclass are: 

Lakeland (north) clay loam 
Lundar (north) loam 
Plum Ridge (north) very fine sand 

Subclass 5 WFS 
Soils in this subclass developed on imperfectly 

drained extremely calcareous loam. Tree growth 
is limited by periodic excess of moisture, and 
low nutrient content of the soil. Regional plant 
succession favours hardwoods. Moderately 
good aspen grows on these soils. The soils in 
this class are: 

Inwood (south) loam 
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Subclass 5 W 
Soils in this subclass are developed on poorly 

drained clay, loam or on shallow mesic to fibric 
peat. Limitation to tree growth is imposed by 
the periodic excess of soi1 moisture. Moderately 
good black spruce and trembling aspen grow 
on the minera1 soils, but tree growth is limited 
to black spruce and tamarack on the peat soils. 
The soils in this subclass are: 

Meleb loam 
Okno shallow peat 
Grindstone shallow peat 
Janora shallow peat 

CLASS 6 

Lands in this class have level or gently sloping 
relief and are rapidly or poorly drained. Severe 
limitations to tree growth are imposed by either 
excess or lack of soi1 moisture. Productivity is 
between 11 and 30 cubic feet per acre per year. 

Subclass 6MFS 
Soils in this subclass are developed on highly 

calcareous sand and grave], occurring in rapidly 
drained low ridges. Tree growth is limited by 
seasonal lack of moisture and by a regional 
vegetational tendency in favour of slow growing 
hardwoods. Open stands of bur oak and trem- 
bling aspen grow on these soils. The soils in 
this subclass are: 

Agassiz (dry) Sand and grave1 

Subclass 6 W 
Soils in this subclass developed on poorly 

drained sand or mesic forest peat. Severe sea- 
sonal excess of soi1 water limits tree growth to 
slowly growing black spruce and tamarack. 
These soils are: 

Malonton sand Baynham peat 

CLASS 7 

Lands in this class have level to gently slop- 
ing relief and are poorly or rapidly drained. 
Very severe limitations to tree growth are pre- 
sented by excess of soi1 moisture, periodic 
inundation, exposure, excessive salmity, lack 
of rooting zone over bedrock, or lack of soi1 
moisture. Productivity is less than 10 cubic 
feet per acre per year. 

Subclass 7N 
Soils in this subclass are developed on im- 

perfectly drained medium to fine textured 

materials. Tree growth is prevented by high 
level of soluble salts in the soil. These soils are: 

Lakeland clay loam, saline phase 
Lundar loam, saline phase 
Plum Ridge fine Sand, saline phase 
Saline flats 

Subclass 7 W 
Soils in this subclass are developed on vTeg 

poorly drained sphagnum fibric peat. 
growth is very severely limited by excess of 
soi1 moisture, allowing the growth of stunted 
black spruce and tamarack. These soils are: 

Molson peat Bullhead peat 
Kilkenny peat Julius peat 

Subclass 7 WS 
Soils in this subclass developed on poorly to 

very poorly drained loam and Sand, and on 
shallow herbaceous mesic peat. Tree growth is 
prevented by excessive soi1 moisture and by a 
regional plant successional tendency in favour 
of sedge vegetation. These soils are: 

Glenfïeld clay loam Cayer shallow peat 
Meleb (south) loam Crane shallow peat 
Clarkleigh loam Holditch shallow peat 
Wentland fine Sand Stcad deep peat 
Valpoy Sand 

Subclass 7MR 
Soils in this subclass developed on bare bed- 

rock or on very shallow loam over bedrock, 
and are rapidly drained. Tree growth is very 
severely limited by lack of moisture and lack 
of rooting medium. A few scattered bur oak 
and trembling aspen may be grown in the south, 
and some poor jack pine and white birch in the 
north. These soils are: 

Narcisse loam Rock outcrops 

Subclass 7 WI 
Soils in this subclass developed on level areas 

of loamy to silty materials where the permanent 
water table is near the surface. Excess soi1 
moisture and frequent flooding inhibit tree 
growth. These soils are: 

Marsh complex 

Subclass 7U 
Soils in this subgroup developed on active 

lake beaches. Exposure to wind and the abra- 
sive action of sand inhibit tree growth. These 
soils are: 

Sand beach 
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F. GLOSSARY 

Boerd fool-(abbr. bd. ft.)-A unit of measurement repre- 
sented by a board one foot long, one foot wide and 
one inch thick. The abbreviation M.bd.ft. refers to 
thousand board feet. 

Clear czrfling-The removal of an entire forest stand in 
one tut. In its usual application only the mer- 
charitable timber is removed. 

Con@-Cone-bearing tree species. The term softwood 
1s a synonym. 

Gros mean annz& increment-Total growth of trees in a 
stand up to a given age, divided by that age. 

Hardzcood-Deciduous, broadleaved tree species. 
Mercha?rfaDle vollrme-Volume of wood of a size and 

quality suitable for marketing and utilization. 
Modz)Ted clear cztfling-A clear cutting system in which 

the size and shape of the tut areas are varied to pro- 
vide a source of seed for the tut areas from timber 
margins. 

Moistzrre regifne-Annual moisture status of the uncon- 
solidated soi1 material, expressing the moisture avail- 
able to trees in descriptive terms. The broad classes 
used are given below with the approximate equivalent 
terms used by soi1 surveyors. 
Drj+periodic to prolonged lack of soi1 moisture 

(rapidly drained). 
Fresh-adequate moisture supply, without prolonged 

lack or excess of soi1 moisture (well drained). 
Moist-periodic excess of soi1 moisture (imperfectly 

drained). 
Wet-prolonged to permanent excess of soi1 moisture 

(poorly drained). 
SutLrroted-permanent excess of soi1 moisture at the 

surface (very poorly drained). 
Partial c&ting-A system of cutting in which only a 

portion of the stand is removed during the fïrst tut. 
The remainder of the stand is used as a seed source 
and to provide shade for the seedlings and is or- 
dinarily removed following the successful establish- 
ment of reproduction. 

Succession (./hnt, ecoZogicaZ)-The progressive changes in 
vegetation which may culminate in the climax, the 
kind of vegetation community capable of perpetuation 
under prevailing climatic and soi1 conditions. 

Successional trends-Noticeable changes in plant com- 
munities eventually leading to stable communities. 
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PART VI 

ENGINEERING USES OF THE SOILS 

This section describes the soi1 properties that 
are important to engineering. These soi1 pro- 
perties are of interest to engineers because they 
affect the construction and maintenance of 
highways, airports, pipelines, building founda- 
tions, facilities for storing water, draining and 
irrigating soils and disposing of sewage. The 
properties of soils mo-st important to the engi- 
neer are grain size, plasticity, compaction and 
shrink-swell characteristics, strength, permea- 
bility to water, soi1 drainage, salinity and reac- 
tion (pH). Other factors such as topography 
and depth to the water table or to bedrock are 
also important. 

The information in this section cari be used 
by engineers together with other information 
in the report to: 

(1) Make soi1 and land use studies that Will 
aid in selecting and developing sites for indus- 
trial, business, residential and recreational use. 

(2) Make estimates of the engineering pro- 
perties of soils for use in the planning of agricul- 
tural drainage systems, waterways, irrigation 
systems., diversions and other structures for 
conservmg soi1 and water. 

(3) Make preliminary evaluation of soi1 and 
ground conditions that Will aid in selecting 
locations for highways, airports, pipelines, 
sewage disposa1 fields and in planning detailed 
surveys of the soils at selected locations. 

(4) Correlate performance of engineering 
structures with soi1 mapping units and thus 
develop information for overall planning that 
Will be useful in designing and maintaining 
such structures. 

(5) Locate probable sources of sand and 
grave1 and other materials for use in construc- 
tion. 

(6) Supplement information obtained from 
other published maps and reports and aerial 
photographs in order to make maps and re- 
ports that cari be used readily by engineers. 

Used with the soi1 map and other information 
in the report, he engineering interpretations 
in this section cari be useful for many purposes. 
It should be emphasized that the interpretations 

do not eliminate the need for further sampling 
and testing at the site of specific engineering 
works and projects. The information on the 
soi1 map and in the report has limitations in 
its applicability and usefulness to engineers due 
to the scale of mapping used and to the depth 
to which the soi1 materials were investigated. 
Nevertheless, the soi1 map cari be used to plan 
more detailed field investigation and to suggest 
the kinds of problems that may be expected. 

Some of the terms used by the soi1 scientist 
may be unfamiliar to the engineer and others 
may have special meaning in soi1 science. These 
and other special terms used in this survey are 
defined‘ in the Glossary. 

A. ENGINEERING CLASSIFICATION SYSTEMS 

There are two systems of classifying soi1 
materials in general use among engineers. One 
system is that approved by the American As- 
sociation of State Highway Officiais and now 
referred to as the AASHO Classification Sys- 
teml. Other engineers use the Unified Soi1 
Classification Systemz. Brief explanations of 
both systems are given in the following para- 
graphs. The system of textural classification 
used by the United States Department of 
Agriculture is the one utilized on the soi1 map 
of this area. There is some variation in the 
size limits of the particles between the USDA 
system and the two engineering systems, but 
the differences are not great. The particle size 
categories utilized in the three systems are 
shown in Figure 56. 
AASHO System 

Under this system soils are classified in one 
of seven groups. These groups range from A-l 
(gravelly soils of high bearing capacity) to A-7 
(clay soils of low strength and bearing capacity 
when wet). Within each group the relative 
engineering value of materials is shown by an 
index number in parentheses following the soi1 
group symbol. The index numbers range from 

1. Standard Spccifications for Highway Materials and Methods of 
Sampling and Testing (The Classification of Soils and Soil-Aggregate 
Mixtures for Highway Construction Purposes, Designation: Ml45 
149) Part 1. Ed. 8. American Association of State Highway Oficials, 

1961. Washington. DC. 
2. The Unifïed &l Classilïcation System. Technical Memorandum 

No. 3-357. Vol. 1, Waterways Exp. Sta.. US. Corps of Engineers. 
Ma~ch, 1953. 
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0 for the best material to 20 for the poorest. 
The classification is based on results obtained 
from sieve analysis of fine and coarse particles, 
mechanical analysis, liquid limit, plastic limit, 
calculated plasticity index and the calculated 
group index. 

Ur@ed Classification Sysiem 
In this system soi1 materials are divided into 

coarse grained soils, fine grained soils and highly 
organic soils. The coarse grained soils are sub- 
divided into 8 classes; the fine grained soils are 
divided into 6 classes and there is 1 class of 
highly organic soils. 

B. ENGINEERING TEST DATA 
Engineering test data determined on repre- 

sentative soils of the Grahamdale map area are 
given in Table 43. The soi1 samples analyzed 
were taken from the major horizons of the soils 
at representative sites. They provide an esti- 
mate of the range of properties of soils in the 
map area and have value for making initial 
interpretations for various engineering appli- 
cations. 

The engineering classifications in Table 43 
are based on data obtained by mechanical 
analysis and by tests to determine the liquid 
and plastic limits. The mechanical analysis 
was made by combined sieve and pipette analy- 
sis on the soi1 material passing the No. 10 sieve 
(2.0 mm). The data show the particle size 
distribution for Sand, silt and clay. The tests 

for liquid limit and plastic limit measure the 
effects of water on the consistence of soill. As 
the moisture content of a clayey soi1 increases 
from a ver-y dry state, the material changes 
from a semisolid to a plastic state. As the 
moisture content is increased further, the ma- 
terial changes from a plastic to a liquid state. 
Soils for which the liquid or plastic limit cannot 
be determined, or for which the plastic limit is 
equal to, or higher than the liquid limit, are 
termed nonplastic. These soils are granular or 
without cohesion. Generally, the greater the 
plasticity index, the greater are the plasticity, 
compressibility and volume change character- 
istics of the soil. 

Volume changes with variation in moisture 
content cari be quite serious in certain soils. 
The following terms and descriptions of the 
tests are given in greater detail in the PCA 
Soi1 Primerz. The shritiklage Zimi~ of a soi1 is the 
moisture content at which an equilibrium con- 
dition of volume change is reached and further 
reduction in moisture content Will not cause a 
decrease in the volume of the soi1 mass. 

The shrinkage ratio of a soi1 is the ratio be- 
tween the volume change and a corresponding 
change in moisture content. It equals the ap- 
parent specific gravity of the dried soil. 

1. American Association of State Highway Officials. 1961. Standard 
specifications for Highway Materials and Methods of Samphng 
and Testing. Ed. 8, Zv.. illus. Washington. DC. 

2. Portland Cernent Association, 1962, PCA Soi1 Primer, 52 PP.. illus., 
Old Orchard Road, Skakie, Illinois 60076. 

Sieve Opemngs in Inches U. S. Standard Sieve Numbers 

3 21v2 1% ‘/23h 4 10 20 40 60 200 

I II II II I I II I I I III 1 I I 

USDA 

UNIFIED 

GRAVEL 

GRAVEL 
Caarse Fine 

SAND 
Very Coarse Medum 

SILT CLAY 
Caarse Fine ;Y; 

SAND 
Caarse Medium Fine 

SILT OR CLAY 

GRAVEL OR SAND 
AASHo Caarse 1 

SAND SILT-CLAY 
Medium Fine Coorse Flne sllt I Clay 

lllllII I I IIIIIII I I I II I II I I I I I 
100 50 10 5 2 I 0.5 042 0.25 o~L.074°~05 0.02 0.01 0.005 0.002 0.001 

Grain Size in Millimeters 

FIGURE 56 
Comparison of Soi1 Particle Size for the USDA, Unified and AASHO Systems 

of Textural Classification Commonly Used in Canada, 
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TABLE 43 

Engineering Test Data for Soi1 Samples Taken from 37 Soi1 Profiles 

Representative of Soils of the Grahamdale Map Area 

PH 

Parti& Size Distribution 

Percentage 
Passing 
Sieve-* 

Percentage Smaller 
than- 

-- 

Horizon 

--- 
Jo. 201 
0.074 0.02 0.002 

mm 
Dcpth 
inches 
-- 

o- 5 
5- 9 
9-18 

15-30 

vo. 4( 
0.42 
mm 

-- 
99 
99 

;1 

-- 
42 
26 
15 
14 

0.05 
mm 

15 
14 

7 
2 

12 
12 

G 
1 

8 
10 

i 

1m-Oh G- 0 
% o- 3 
:1;g 3-24 

97 
95 

-G 
89 

94 
XS 

- 
Sl 
69 

61 
40 

51 
20 

Ihkg o- s x2 61 57 51 42 36 
1Ckg s-1 2 84 67 63 54 42 34 
:ICkg 12-24 90 79 77 G3 44 33 

Ihg 2- 4 
ig 9-24 30 

28 
17 

3% 2- 6 
3Ckg h C 6-24 94 

70 63 
6S 61 

3tg l- 9 100 
3c 9-16 100 

60 
53 

3tj 4- 8 96 
: 10-24 99 73 

3tj 
3C 7 , 

2- 6 
6-10 

10-24 
2 
97 

67 
72 
82 

5; 
6s 

50 
48 
58 

Xk 4- 8 89 
:k 12-24 90 

57 
65 

is 

90 

:: 

74 
82 
92 

63 
75 

ix 

50 30 
62 42 

SC 4-10 73 
:kl 10-14 86 

B: 

iz8 

90 
94 

90 
96 

77 
85 
93 

Fi 

;Y 
37 
56 

48 
54 

3tj .5-7 80 
: 7-24 87 

18 
29 

17 
29 

29 
15 

S?i. 
-.- 

34 
25 
25 

-7- 
40 

Limits Shrinkage Textural Classification 

USD! AASIIO 
-- 
LI?S A-3 
LFS A-3 

;g 
A-3 
A-3 

Unified 

SM 
SM 
SP 
SP 

Cond. 
nmhos, 

cm 
--- 

0.5 
0.3 

0:: 

7.7 
8.0 
7.9 
8.1 

Org. 
SiC 
SiL 

AJG(20) 
A-4 ( X) 

2.7 6.8 
3. 1 7.4 
2.4 7.9 

::: 
CL 

CL 
L 

c 

ZiCL 

c 

c 
C 

1, 
CL 

SI, 
CT, 

MI1 
CL-MI, 
CI, 

1.2 
2.1 
2.2 

7.3 
7.7 
s. 0 

59 
47 

A-7-6( 9) CL-ML 0.4 7.7 
A-4 ( 6) ML 0.5 6.7 

A-7-5(20) CH-MH 0.3 7.0 64 
A-7-6(19) CH 0.3 7.3 57 

A-7-6(17) CH-MH 0.3 6.8 63 
A-6 (11) CL 0.4 7.6 50 

A-7-5(18) 
A-7-5(20) 

0.6 6.9 
0.4 7.5 

A-7-6(18) 
A-7-6(13) 
A-76(13) 

CH-MH 
CH-MH 

CI: 
CL-ML 

7.1 54 
7.2 49 
7.5 59 

A-6 ( 7) cL-na 
- - 

7.6 53 
8.0 28 

. 
” 

A-4 ( 31 
A-6 ( 9) 

A-5 ( 5) 
A-4 ( 7) 

CL-ni1, 
cL-nfL 

0.4 
0.3 
0.3 

0.3 
0.3 

0.3 
0.3 

0.4 
0.5 

7.7 
7.7 

40 
45 

RIL 
CL-ML 

7.0 61 44 
7.6 48 27 

-- 

‘lastic 

_- 

1 Liquid 

I’las- 
ticity 
Index 
-- 

Limit 
% 

-- 

2; 

0 

Ratio 
% 

-- 
1.52 
1.62 
1.48 
1.56 

--- 
70 

LineaI 
,Dish) 
--- 

1.9 
0.5 
0.0 
0.0 

- 
54 
23 

r, 
16 

- 
25 

7 
rR 

24 

- 
1.60 
1.75 

ii:5 
4.8 

57 
45 
31 

85 
23 
15 

2 
9‘) 
ici 

40 
17 
13 

1.07 
1, io 
1.95 

17.9 
11.0 
10.4 

42 23 19 23 1.51 9.6 
18 15 3 15 1.86 2.9 

55 

i; 

58 
65 

49 

46 

37 

31 30 15 1.79 16.3 
24 31 21 1.56 16.3 

27 25 19 1.76 22.2 
20 17 17 1.87 21.1 

32 
32 

24 1.51 17.6 
17 1.84 30.7 

24 
21 
26 

20 
16 

1.53 6.4 
1.64 14.1 
1.72 25.7 

25 25 1.55 8.4 
13 2.02 4.9 

20 
21 

34 
22 

10 
15 

10 
5 

20 1.66 6.0 
16 1.72 7.8 

29 1.38 9.1 
26 1.50 7.6 

Soil Name 
and Location 

Almasippi loamy fine 
sand 

NW cor 24-23-17W ,. 
( ( ( 

I ( 
v i 

! 1 ! 
; 

<. ; 
; 
1 ( 
z ( 
1 ( 
i 
I ( 

Balmoral clay loam 
pcaty phase 

w ccn sw 1.; 2Y-32-91 

Clar!;leig!l loûm 
N Ccn NH 1; 2%24-9W 

Clnrkleigh lonm 
SE cor 28-24-13W 

Davis Point Clay 
W Cen 8-3%1OW 

Davis Point Clay 
SW cor 36-29-4W.. 

Davis Point Clay 
SW !d 12-333W 

Davis Point Clay 
NE !d l-30-4W.. .._..._.. 

Fairford Clay loam 
Cen 12-33-lOW...... 

Fairford loam Rock 
Substrate phase 

EC8-32-1OW 

Fairford loam 
27-2%5W ,,.......,<.,..,. 

+Sec footnote at end of table. 



TABLE 43-Continued = 
I I Particle Size Distribution 

Horizon 

-~ 
ACkg 
IICkg 

Depth 
inches’ 
--- 

4-14 
14-24 

Cl 3-12 
C2 1230 

Ck: 
8-18 

18-24 

Bt 2- 8 
Ck 16-24 

Ckgr 6-27 
Ckga 3136 

BCk 8-16 
Cka 1630 

&k 
16-20 
20-36 

Wg x5- 5 
Ck 5-24 

ACk 3- 6 
Ck 9-24 

Ah o- 4 
Ck 8-24 

BC 

Fi5 

11-18 
18-24 
24-36 

ACkg 6-10 
Ckgr 10-24 
Ckgz 24-26 

Ck 6-24 

IICk 24-36 

_- 
Percentage 
Passing 
Sieve-* 

Percentage Smaller 
than- Teztural Classification Limits Shrinkage 

-- 

USDP 

FiL 

AASHO Unified 

:ond. 
Imhos 

cm PH S?i. iiquid 

23 

‘lastic 

Plas- 
ticity 
Index 

Ratio 
% 

A-7-5(20) CH-MH 0.8 
A-4 ( 8) CL 0.6 

31 
13 

29 
10 

Limit 
% 

15 
14 

1.84 
1.98 

A-7-6(15) CH-MH 0.7 
A-7-6(19) CH-MH 0.8 

25 23 
39 28 

1.79 24.0 
1.84 29.7 

A-6 ( 9) 
A-6 (10) ;:7 42 

42 
18 13 18 1.78 8.9 
18 14 18 1.68 6.5 

A-7-6(17) 
A-4 ( 6) 

c: 

CH-MH 
ML 

0.3 6.9 62 
0.3 7.6 23 

25 15 1.89 27.1 
2 13 2.00 19.2 

SiCL A-6 (12) 
SiL A-7-6(14) Ck 

CH-MH 
CH-MH 

CH-MH 
CL-ML 

2.3 8.1 
2.4 7.9 

54 
58 

!i 

70 
44 

5: 

:; 

54 
14 

40 
42 

53 
62 

2-6 

29 
17 

3: 

29 
12 

21 
19 

i: 

34 
17 

:i 

27 
17 

23 1.62 9.9 
20 1.74 11.3 

A-7-6(17) 
A-7-5(20) 

0.4 
0.3 

7.9 
8.1 

26 14 1.85 11.2 
31 21 1.69 14.3 

A-7-5(19) 
A-4 ( 6) 

0.3 
1.4 

7.3 
7.5 

28 17 1.76 25.6 
9 20 1.67 6.18 

A-6 ( 3) 
A-4 ( 5) 

0.5 7.2 
0.4 7.6 

11 11 1.58 16.0 
4 15 1.83 8.6 

A-6 ( 8) 
A-6 ( 9) 

MLL 

CL-ML 
CL 

0.5 7.9 
0.4 8.4 

12 23 1.49 
13 16 1.88 

A-4-( 8) ML- 
0.5 7.8 
3.4 7.9 

A-7-5(20) CH-MH 0.5 7.0 
A-7-5(20) CH-MH 0.4 7.5 
A-4 ( 7) ML-CL 0.2 7.7 

- 45 1.09 10.8 
4 16 1.82 2.9 

43 
44 

5 

1.84 32.4 
1.65 21.6 
1.94 11.1 

SiCL 
SiL 
SiL 

- 
A-4 ( 8) 
A-4 ( 8) 

ML-CL 
ML-CL 

SP-SM 

CL-ML 

1.9 8.0 
2.8 7.9 
0.2 7.8 

Y-4 
34 

T2 16 
21 17 

N.F. N.P. 

40 22 

- 
0 
4 

- 
1.80 
1.74 

SandE 
KneGr 
CL 

A-l-6 N.P. 

A-7 (11) 

0.2 

0.2 

7.8 24 

7.4 52 18 

15 
22 
15 

17 
18 

0 

17 

1.55 

1.77 

10. 201 
3.074 
mm 

0.05 
mm 

0.02 
mm 

1.005 
mm 

0.002 
mm 

89 
79 7s 

78 64 54 
62 42 28 

9s 

;FI 

78 
63 

93 
85 

BS 

76 

77 
56 

86 
86 :2 

60 
62 26 

70 
44 

53 
14 

76 
67 

82 

94 92 81 
67 64 54 

54 
28 

45 
53 

38 
41 

18 
12 

58 
62 

S8 
63 51 
64 50 

98 ii 
70 67 

87 
92 
52 

90 89 72 
78 75 57 
90 89 68 

7 6 6 

87 86 73 

38 
40 

60 
26 

4; 

7s 

38 

23 

41 
42 

34 
28 

2 
31 

3; 
35 

5 

53 

3: 

22 
13 

:z 
17 

30 
11 
14 

5 

40 

-- 
% 

Lineal 
:Dish) 
--- 

13.5 
9.2 

;:3 

3.9 
3.6 

- 

10.0 

si 
L 

ti 

L 

L 
si 

c 
L 

Yo. 40 
0.42 
mm 

-- 

io 

98 
99 

89 
90 

ii”5 

97 
93 

9: 

ii 

8B 

ii 

8; 

1:: 
87 

90 
95 

45 

94 

Soi1 Name 
and Location 

Fvala clav till sub. 
‘strate p&y phase 

W Cen SW X 22-31-101 

Fyala clay, peaty phas 
NW M 35-27-2W ..t.. 

Garson loam 
W Cen NW x-21-23-9\ 

Garson loam 
25-27-13 ..,,.<.<.,....<<....... 

Glenfields Clay loam 
N Cen 29-24-l5W . . . . 

Homebrook clay 
N Cen 3332-9W.... 

Homebrook clay 
29-4E .<. ..<<. ..<..<< 

Inwood loam 
NW x l-26-1E ..<.... 

Isafold loam 
S Cen SE ti 26-26-13U 

Isafold loam 
S Cen l-30-18W 

Kinwow clay 
SE% 10-26-33 ...< 

Lakeland clay loam 
SE cor 1732-9W _.._..... 

Leary sand and grave: 
tiil substrate phase 

27-26-4W ..<..t................. 

*Sec footnote at end of table. 



TABLE 43-Continued 

Plas- 
ticity 
Index 
-- 

14 
20 

12 
4 

5 
5 

17 
17 

- 
- 

10 
15 

4 
- 
- 

33 
29 

7 

- 
10 

7 

30 
22 

- 

14 
10 

Parti& Size Distribution 

Percentage 
p$?T 

i - 
Percentage Smallei- 

than- Texturai Classification Limits Shrinkage 
-- 

Limit 
% 

Ratio 
% 

16 1.86 
13 1.94 

-- 
% 

Lineal 
(Dish) 
--- 

11.1 
12.4 

21 1.62 7.3 
16 1.86 4.1 

35 1.27 8.9 
18 1.80 4.8 

25 1.52 12.4 
14 1.90 10.7 

1<5 1.88 3.3 
14 1.93 3.5 

35 1.2G 13.3 
2û 1.48 4.8 

27 1.54 
25 1.57 
25 1.59 

2: 
1:9 

16 1.77 17.6 
17 1.71 14.5 
14 1.88 6.0 

17 
12 

1.66 
1.99 

19 1.73 
13 1.98 

1 2.05 
26 1.6s 

20 1.66 
21 1.63 

18 1.78 
18 1.84 

0.7 
7.3 

1.2 
5.3 

15.3 
10.7 

3.1 
0.0 

13.5 
17.9 

TO. 4( 10. 201 
0.42 3.074 
mm mm 

- 
Gond. 

0.02 
mm 

3.005 
mm 

0.002 
mm 

69 49 
69 47 

USDI 
~- 
SiCL 
SiCL 

AASHC Unified cm 

A-6 (10) 
A-6 (12) 

0.9 
6.9 

PH 

8.3 
8.2 

64 
56 35 

34 CL A-6 ( 9) CL-ML 0.4 7.8 
20 SiL A-4 ( 8) CL-ML 0.4 8.1 

42 
51 

15 
14 ;iL 

A-4 ( 4) ML 0.6 7.8 
A-4 ( 7) CL-ML 1.8 7.9 

6: 

53 
52 

3: 

36 
59 

86 
95 

34 

54 
51 

44 
40 

A-7-6(12) CL-ML 0.5 7.8 
4-û (11) CL 0.4 7.8 

18 1, - - 0.5 7.6 
17 1, - - 0.5 8.0 

29 
19 

20 
0 k, 

A-5 ( 4) 
A-6 ( 3) kYSM 

0.4 
0.2 

7.5 
7.7 

27 

2: 

17 
10 

8 
!FSL 
SiL 

A-4 ( 4) 
A-4 
A-4 

CL-ML 

E 
i.4 
4:4 

8.2 

i:; 

2 
90 

70 

8: 

20 

c 
C 

A-7-6(20) CH-MH 
A-7-6(19) CH-MH 
A-4 ( 8) CL 

0:; 
2.6 

8.3 
8.2 
8.2 

5 
26 

M-FS A-2-4 
SCL A-4 ( 2) 

0.2 
0.4 

7.7 
7.5 

2: 
4 1 MS .4-2-4 SM 0.2 7.3 

24 21 SCL A-4 ( 2) SC 0.3 7.5 

85 70 60 C A-7-6(19) CH 1.3 7.6 
82 62 48 Sic A-7-6(13) CL 3.7 7.8 

19 15 
8 6 

LVFS A-2-4 
VFS A-2-4 8W 

0.4 8.0 
0.4 8.3 

_- 

0.05 
mm 

Soi1 Name 
and Locat.ion 

CL A-6 (10) ML 6.0 8.0 
SiL A-4 ( 8) ML 4.8 8.2 

si. 
45 
55 

33 

li 

63 
49 

29 
28 

69 
47 

4; 
36 

ii 
31 

3: 

Horizon 

Lundar ioam 
NC 

Ckgi 10-24 
5-23-8W .._.__......_.. Ckgn 24-36 

Lundar loam ACk 3- 6 
SC SWX 6-25-14W..... Ck 6-24 

Lundar ioam ACk 2- 5 
WC 23-24-13W .,<._....<. Ckgs 7-24 

Meleb loan 
S Cen SW % 24-25-9W 

Ahkg o- 5 
Ck 5-24 

LMeleb loam 
NC 

Ckgi 6-12 
22-24-13W ...< Ckgî 12-24 

Narcisse loam Bmk 3- 8 
SE cor 14-25-8W ._..__... Ck S-10 

Plum Ridge loam 
SE cor 29-24-15W ,.<...., 

Cki 8-11 
Ckgt 1136 
Ckga 36-48 

Ridley clay .._.._..... 
NW cor lO-32-9W ..,.,.,, 

Ckgi 5-20 
Ckgz 2034 
Ckga 34-40 

Spearhill sand and 
grave1 

NW cor 35-27-7W 

Ck 6-18 
IICkg 18-24 

Sundown Sand and 
grave1 

NE cor NW K 35-27-77 

Ck 5-30 
IICkg 30-36 

Tarno clay Ahkg 0- 8 
W Cen 28-32-9W ..__.... IICkg 8-24 

Valpoy sand Ckgi 
N Cen 29-23-16W . . . . Ckgz 

Wentland loam.. .......... 
28-2W.. .......................... 

ACkg 
Ck 

4-12 
12-36 

4- 8 
8-24 

Liquid 

37 

Plastic 

16 
17 

35 23 
19 15 

40 35 
18 13 

27 
17 

- 
- 

- 
- 

34 
22 

28 24 

ii:;: N:F: 

61 

io 

28 
26 
13 

N.P. N.F. 
24 14 

N.P. NJ’. 
22 14 

57 27 
43 21 

N.P. 
N.P. 

33 
27 

2;: 

19 
17 

*Based on material less than 2 mm. grain size. 

85 
if 
57 
70 

2; 
82 

97 

98 

16 
47 

22 
40 



SOILS OFTHE GRAHAMDALEAREA 

The lineal shrinkage of a soi1 is defined as the 
decrease in one dimension expressed as a per- 
centage of the original dimension of the soi1 
mass when the moisture content is reduced 
from a stipulated percentage (usually field 
moisture equivalent) to the shrinkage limit. 

C. ENGINEERING DESCRIPTIONS OF THE 
SOILS 

Engineering properties have been estimated 
for the soils in the Grahamdale map area (Table 
44). Each soi1 and map symbol is listed and 
estimates of various physical and chemical 
properties are given. These estimates are based 
on the soi1 test data in Table 43 and on informa- 
tion contained in other sections of the report. 
In general, the information in this table applies 
to a depth of five feet or less. Depth from the 
surface is given for major horizons or a sequence 
of horizons if they have similar engineering 
properties. Other horizons or discontinuities 
in parent material are indicated if they have 
properties significantly different from adjacent 
horizons. Because the properties estimated in 
Table 44 are for a typical profile, some variation 
from the values given should be expected. 

For each important layer the textural classi- 
fication of the U.S. Department of Agriculture 
and the AASHO and Unified engineering class- 
ifications are listed. The columns headed “Per- 
centage passing Sieve” list the percentage of 
material that passes the No. 4, No. 40 and 
No. 200 sieves. Material passing the No. 200 
sieve approximates the amount of silt and clay 
in a soil. 

Permeability of the soi1 as it occurs in place 
was estimated. The estimates are based on 
texture, structure and consistence of the soils. 

Reaction (pH) of the soi1 materials was esti- 
mated from analysis of selected profiles and 
parent materials in the map area. 

Sulphate hazard was estimated from mea- 
surements of electrical conductivity and soluble 
salt analysis on selected soi1 samples. Only a 
few soils contain high concentrations of soluble 
salts. In these situations, usually one-half or 
more of the salts are sulphates. The presence 
and quantity of sulphate salts in the soi1 affects 
concrete stability. 

The shrink-swell potential is an indication 
of the volume change to be expected of the soi1 
material with change in moisture content. It 
is estimated on the basis of the amount of clay 
with high shrink-swell properties in the soi1 
layers. Generally, soils classified as A-7 and 
CH have high shrink-swell potential. Clean 
sands and gravels and those having a small 

amount of nonplastic to slightly plastic fines 
have low shrink-swell potential. 

D. ENGINEERING INTERPRETATIONS 
The soils of the Grahamdale map area have 

been rated for suitability as sources of topsoil, 
sand and grave1 and road fil1 (Table 45). Also 
ndicated are those soi1 features that affect 

suitability as sites for roads, drainage for agri- 
culture use and water retention structures. 

The suitability of the soils as a source of 
topsoil refers to the use of material? preferably 
rich in organic matter and of a medmm texture 
as a top dressing for shoulders of roads and for 
lawns and gardens. The ratings are based 
mainly on the texture of the soi1 and its content 
of organic matter. 

Ratings for the suitability of the soils as a 
source of subgrade material for roads depends 
largely on the texture of the soi1 material. In 
general, sand is the most desirable material for 
subgrade and clay is the least desirable. Con- 
struction with uniform soi1 material is impor- 
tant because of changes in moisture movement 
or permeability associated with materials of 
contrasting texture and differential expansion 
between one material and another. 

Soi1 features that adversely affect the location 
of roads include texture, drainage, depth to 
bedrock and watertabl’e, slopes, rockiness or 
stoniness and susceptibility to frost action. 
Highway construction through soils with high 
water table cari be facilitated by construction 
of drainage ditches before the earthwork is 
started. In the Grahamdale map area there 
are areas of poorly to very poorly drained or- 
ganic soils consisting of peat deposits two to 
five feet deep, with some deposits extending 
beyond five feet. Organic material has low 
bearing strength and poor stability SO is not 
suitable for use as foundations for roads or 
other engineering structures. It is desirable 
that the organic material be removed and re- 
placed with more suitable fil1 if the deposits 
are not too deep. Use of areas in which the 
deposits are too deep for removal should be 
avoided. Where such use is unavoidable, pre- 
loading or precompaction of the peat is an 
alternative to removal. Susceptibility of soils 
to frost action affects the amount of construc- 
tion that cari be done in the winter. Soils 
consisting of a mixture of clay, silt and coarser 
textured materials are less susceptible to frost 
heaving than soils that contain a large amount 
of silt or very fine Sand. In general, a soi1 is 
susceptible to damaging frost action if about 
10 percent or more of the soi1 material passes 

99 



TABLE 44 

Estimated Engineering Properties of Soils of the Grahamdale Map Area = 
I 

= 

1 
_- 

t 

t 

- 

leaction 

= 

_- 
Sulphate 
hazard2 

Shrink- 
swell 

potential 

1.0-7.5 
1.5-8.0 

7.0-8.0 
7.8-8.0 

7.0-7.5 

none 
none 

low 
low 

none low 
none moderate 

none moderate 

7.0-7.5 none IOW 

7.5-8.0 none IOW 

7.c7.5 none IOW 

7.5-8.0 none moderate 

7.0-8.0 
7.5-8.0 

- - 
moderate mod. to high 

severe moderate 

7.0-8.0 
7.5-8.0 

moderate mod. to high 
severe moderate 

5.0-5.5 
5.5-7.0 
7.5-8.0 none 

6.5-7.6 
6.5=7.0 
7.5-8.C 

none 
none 
none 

- 
- 

mod. to high 

IOW 

low 
low 

6.5-7.C 
7.5-8.C 

none Iow 
none moderate 

3.5-4.1 
4.5-6.C 

- 
- 
- 

7.0-8.C 
7.0-8.( 

low moderate 
moderate moderate 

severe 

- 

= 

Ls 

-- 

1 

1 

1 

- 

Classification ‘ercentage Poing Sieve- Ip 
0. 20( 
0.074 
mm) 

Permea- 
bilityl 
(inchas 

per hr.) 

c-15 o.o+ 
O-15 o.o+ 
c-15 o.o+ 

S-70 0.6 - 1.0 

XL-EiO 1.0 - 6.0 

25-35 
16-25 

25-35 
50-70 

6.0 -10.0 
6.0 -10.0 

6.0 -10.0 
0.6 - 1.0 

-- 

1 

-- 

t 

r 

i 

I 

Depth to 
‘ater Tabh 
(mches) 

TO. 4 
(4.7 
mm 
.- 

iO-70 
10-50 

1&70 
NI-90 

100 

100 
100 

100 
30-90 

?o. 40 
(0.42 
mm) 
-- 

20-30 
30-40 

30-40 
60-80 

99-101 

100 
100 

100 
60-80 

IN 
(' 

_- 

! 

0 ! 

, 
/ 

- 

Soil name 
and 

dominant texture 
Map 

Symbol USDA AASHO Unified 

O-12 MSL A-l SP-GP 
1236 5 and CO Gr A-l GW-GP 

O-18 ) and CO Gr A-l SP, GP, SW or Ga 
18-30 L Till A-4 ML, CL 

C-18 Stratified 
18-36 f$-cL” 

-4-4 or A-6 ML or CL 

vIore than 
60 

tiare than 
36 

From 0 to 
about 18 

From 12 
to 36 

From 12 
to 36 

From 0 to 
about 18 

G9 LFS A-3 sw 
9-30 FS A-3 sw 
O-24 

2436 CLTill 
A-3 sw 

A-7-5 or A-7-6 CL or h1L 

E 
6-36 

Mesic Peat 
Sic 
SiL 

A-7-6 
A-4 or A-5 

Pt 
CH 
ML or CL 

From 0 to 
about 18 

At the 
surface 

O-24 
24-36 CL Tiil 

A-6 or A-7-6 MH or CH 
A-7-5 or A-7-6 CL or ML 

M2 
52-60 

Fibric Peat 
Me-sic Peat 

LClay A-4 toi-7-6 
Fi 
ML to CH 

From 18 
to 36 

O-4 

;3: 
ES E SM 
FS A-3 SM 

From 18 CL18 FS A-3 
to 36 18-36 CL Till A-4 

At the O-30 Fibrie Peat 
30-50 Mcsic Peat 
50-60 Rock - 

From 0 to 
about 1s :3s 

Same as C rkleig: 

CL 
CL 

loam except 

A-4 
A-4 

ML-CL 80-90 75-80 
MLCL 80-90 75-80 

or sulphate harar 

-% 

Ai$- 

AGASSIZ coarse sand and 
gravel. .._.__ __._ ._... 

AGASSIZ till substrate phase. 

Al ALLWIUM 
(undifferentiated) ._................ 

AIS 

BaO’) 

ALM.4SIPPI loamy sand 

ALMASIPPI till substrate 
phase ,,.,,,,,,,,.._........................ 

BALMORAL clay loam, 
peaty phase .._..._.._................. 

Ba(P)/T BALMORAL tiil substrate, 

Bmx 

BO 

peaty phase . . . . . . . . . . . . . . . . . . . . . . . . . . 

BAY NHAM Complex.. 

BERLO fine Sand _..._. .._......... 

BO/T BERLO tiil substrate phase.. 

Bx 

C 

CO 

BULLHEAD Complex 

CLARKLEIGH loam .__........... 

CLARKLEIGH loam, saline 
nhase ._________<...<<<.. . . ...< 

‘t ii 
100 

30-90 

100 
100 

100 
60-80 

30-95 
30-95 

30-95 
5&70 

0.0% .06 
0.6 - 1.0 

0.05- 0.6 
0.5 - 1.0 

70-90 

- 

o.oc2.0 

10-25 6.0 -lO.O- 
15-30 2.0 - 6.0 
10-25 6.0 -lO.O- 

10-25 
50-70 

6.0-lO.O+ 
0.6 1.0 

100 

100 
100 
100 

SiO 

100 

100 
100 
100 

100 
60-80 

0.6 - 1.0 
0.6 - 1.0 

5&70 
5&70 

See footnotes at end of table. 



TABLE 44-Continued 

Depth to 
Vater Table 

(inches) 

Depth 
from 
hrfaef 
Inches) USDA AASHO Unified 

CLARKLEIGH loam, peaty From 0 to 
phase ____......_.__......................... about 18 

1% 0 

k3S 

Fibrie to 
Mesie Peat 

EL 

At the 
surface 

At the 
surface 

18to36+ 

@40 
40f 

&40 
40f 

Mesic Peat 
L-Clay 

Mesic Peat 
CL Till 

O-5 
5-15 

15-36 
(POC- 
kets) 

: 
C 
SiCL 

More than 
36 

More than 
36 

L-CL 
1, 

O-20 L-CL 
0-40-t Rock 

From 0 to 
about 18 E24 

24-36 
c 
CL 

From 0 to 
about 18 

12- 0 
O-24 

24-36 

Mesic Peat 

CL 

More than 
36 

L-C 
L 

More than O-30 L 
36 30+ Rock 

At the O-40 Mesic Peat 
surface 40+ CL Till 

From 0 to 
about 18 :30 

3&36 

SiCL 
SiCL 
SiL 

ZZZ 

v 
-- 

- 

Percentage Poing Sieve- Classification 
-- 

lo. 20 
:0.074 
mm) 

-- 

Permea- 
bilityl 
(inches 

per hr.) Zeaction 

- 

A-4 
A-4 

A-4 tz-7-6 

Pt 

ML-CL 
ML 

&CH 

No. 4 
(4.7 

mm) 

No. 40 
(0.42 
mm) 

-- 

80-90 
SO-90 

75-80 
75-50 

- 
100 

- - 6.5-7.0 

50-70 0.6 - 1.0 7.0-8.0 
50-70 0.6 - 1.0 7.0-8.0 

- 
100 G?O 0.05-2.0 

6.0-7.0 
7.5-3.0 

A-4 &-CL 80-90 60-80 50-70 
- 6.0-7.0 

0.6 - 1.0 7.5-8.0 

A-7-6 CH-MH 100 100 85-95 0.05~ 0.6 6.F>-7.0 
A-7-6 CH-MH 100 100 85-95 0.05- 0.6 6.5-7.0 
A-7-6 CH-MH 100 100 85-95 0.05- 0.6 7.0-7.5 

A-4 to A-6 ML 100 100 70-80 0.5 - 1.0 7.5-8.0 

A-4 
A-4 

A-4 
- 

CL-ML go-101 80-90 
CL-ML SO-90 70-80 

0.6 - 2.0 6.5-7.0 none 
0.6 - 1.0 7.5-8.0 none 

CL-ML 
- 

90-101 8&90 

50-70 
50-70 

56-70 
- 

0.6 - 2.0 
- 

6.5-8.0 

A-7-6 
A-7-6 
A-4 

OH 100 

Et 8EO 

loll 100 <0.05 7.0-7.5 none high 
100 100 <0.05 7.0-7.5 low high 

75-80 50-70 0.6 - 1.0 7.0-5.0 low moderate 

A-7-6 
A-4 

A-6 to A-7-6 
A-4 

A-6 
- 

&CH 
CL 

100 100 
80-90 75-80 

- 6.c7.0 - 
<0.05 7.6-7.5 none 

0.6 - 1.0 7.5-8.0 low 

CL-CH 
CL 

ML-CL 
- 

90-10 
90-10 

90-10 

7&90 
70-90 

70-90 

Ïii 
50-70 

50-70 
50-70 

5&70 
- 

0.6 - 2.0 
0.6 - 1.0 

0.6 - 2.0 
- 

6.5-7.0 none 
7.5-8.0 none 

7.0-8.0 
- 

A-4 

A-6 
A-6 
A-4 

Pt 
CL 

EL 
CL 

go-10 

100 
100 
100 

SS90 

100 
100 
106 

6& 0.6-1.0 
6.0-7.0 none - 
7.5-8.0 none low to mod. 

80-1C 0.05 1.0 7.5-8.0 moderate moderate 
80-1c 0.05 1.0 7.5-8.0 moderate moderate 
80-1C 1.0 - 2.0 8.0-8.5 severe low to mod. 

Shrink- 
swell 

potential 
_--- 

- 

moderate 
moderate 

- 
mod. to higb 

- 
moderate 

high 
high 
high 

moderate 

moderate 
moderate 

moderate 
- 

high 
moderate 

moderate 
low to mod. 

moderate 
- 

Soi1 name 
and 

dominant texture 
Sulphate 
hazard2 

-- 

Map 
Symbol 

C(P) 

Cax 

cx 

CAYER Complex. .._ 

CRANE Complex 

DP DAVIS POINT clay ._.._._..___..._, 

Fd 

Fd/R 

FYP 

FYP)IT 

Ga 

FAIRFORD loam 

FAIRFORD loam, rock sub- 
strate phase .._............... 

FYALA clay, till substrate 
phase ,...,,............. 

FYALA clay, till substrate 
peaty phase .._........ 

GARSON loam ._..,,._........__...... 

Gain 

Gdx 

GARSON loam, rock sub- 
strate phase .._......._...__......... 

GRINDSTONE Complex...... 

Gf GLENFIELDS clay loam...... 

low 
low 

none 

- 
none 

none 
none 
none 
none 

none 

none 
- 

See footnotes at end of table. 



TABLE 44-Continued 

Depth 
from 

Surfac 
inchee 

Classification 
~~ 

le [ 
( USDA AASHO 

~~ 

la- 0 
O-36 

Mesic Peat 
SiCL A-4toA-6 

o-5 
516 

16-36 
c 
C 

A-7-6 CH-MH 
A-7-6 CH-MH 
A-7-6 CH-MH 

O-40 Mesic I’eat - 
40+ Rock - 

0- 8 
8-36 

O-30 
30 + 

1 

I 

, 

31 

1 

1, 
ROCk 

A-6 
A-4 

A-4 to A-6 

o-10 L-CL A-4 to A-6 
10-36 L-CL A-4 to A-6 

O-40 Mesic Peat - 
40+ Rock - 

O-50 Fibric hdt 

56-64 Mesic Peat 
64+ L-C 

6-18 
18-30 
3+ 

ti 
L Till 

- 

A-4toA-7 

A-7-5 
A-7-5 
A-4 

O-30 
E-50 
SO+ 

Fibric Peat 
Mesic Peat 

1. Till 

1 
1 

, 

- 

- 

b-18 
18-36 

9-30 
30+ 

CL 
L Till 

A-4 

A-4 or A-G 
1-4 

A-4 or A-6 
A-4 

a-20 
20-36 

A-4 or A-6 
A-4 or A-6 

-- 
vo. 4( 
(0.42 
mm) 

-- 

-- 
$0. 2(1 
(0.07i 
mm) 

10 
1 

-- 

0 

Permea- 
bilityi 
(inches 

per hr.) 
--- 

Reactior 
_.- 

Sulphate 
hazard2 

-~ 

Shrink- 
swell 

potential 

ii i SiGO o.oi-1.0 
6.5-7.0 
7.5-8.5 moderate moderate 

15-101 99-95 <0.05 7.0-7.5 none high 
35-101 90-95 <o .05 7.0-7.5 none 
E-101 

high 
go-95 <o. 05 7.5-8.0 none high 

- - 
- 

- 
- 

6.0-7.5 none 

SO-90 GO-80 0 6 - 2.0 
10-90 GO-80 0.6 - 1.0 

~0~90 GO-80 0.6 - 2.0 

7.0-7.5 
7.5-4.0 

7.0-5.0 

none 
none 

none 
- 

moderate 
moderato 

moderate 

79-80 50-70 0.6 - 2.0 
79-80 50-70 0.6 - 1.0 

none moderate 
none moderate 

- 
- 

- 

100 

100 
100 

m-90 

- 
- 

10-90 

n-10( 
a-10( 

lo-lO( 
dO-90 

90-10 
70-90 

- 
- 

- 
- 

7.5-x.0 
7.5-8.0 

5.57.c none 

- 

7zo 

100 
100 

50-80 

- 

:0.6:-2.0 

:o. 05 
:o. 05 
0.6 - 1.0 

. 

. 
. 

l 

l 
l 
- 

3.5-5.0 
5.9-6.5 
7.5-8.0 

none 
none 
none 

- 
- 

mod. to high 

6.5-7.5 
7.6-7.5 
7.5-3.0 

3.1>-5.0 
5.6-6.5 
7.5-8.5 

none high 
none high 
none mod. to high 

- 

!C?l0 

70-90 
70-90 

79-90 
tio-SC 

7@9C 
5%7c 

- 

0.6-2.0 

none 
none 
none low to mod. 

0.05- 1.0 7.5-8.0 
0.G - 1.0 3.0-8.5 

0.05- 1.0 
O.F- 1.0 

7.0-7.5 
7.5-X.0 

none 
low to mod. 

lone to mod. 
moderate 

moderate 
moderate 

I 

-  

moderate 
low to mod. 

0.05- 1.0 7.0-7.5 
0.6 - 1.0 7.5-8.5 

severe moderate 
severe moderate 

No. 4 
(4.7 

mm) 
-- 

G 

100 
100 
100 

- 

90-101 
90-101 

go-- 10 
- 

Yo- 
YO-101 

- 
- 

- 

ii i 

100 
100 

3&101 

- 

Jo-10( 

100 
100 

100 
9&10 

100 
100 

Map 
Symbol 

Soi1 name 
and 

dominant texture 

GV) GLENFIELDS clay loam 
peaty phase.. ............... .... ... 

HOMEBROOK clay ................ 

Depth to 
Vater Tab 

(inches) 
-~- 

From 0 to 
about 18 

Hb More thar 
36 

Hdx 

In 

In/R 

HOLDITCH Complex.. ........... 

INWOOD loam ............... 

INWOOD loam, rock suh- 
strate phase ...... 

ISAFOLD loam ........ 

JANORA Complex.. ............... 

JULIUS Complex.. ................... 

At the 
surface 

18 to 36 

More than 
36 

1s 

Jax 

Jx 

More than 
36 

At the 
surface 

From 0 to 
about 18 

Ki KINWOW clay ........................ More than 
36 

Kx KILKENNY Complex.. ........... At the 
surface 

La 

La/T 

LAKELAND clay loam.. ........ 18 to 36f 

LAKKLAND clay loam, till 
substrate phase.. ................ 

18to36+ 

La(sa) LAKELAND clay loam, 
saline phase ........................ 

18to36$ 

Unified 

Pt 
CL 

f>t 

CL 
ML 

ML-CL 

RII,CI, 
ML-CL 

Pt 

;: 
ML-CH 

MH-CH 
CH 
ML-CL 

rt 
Pt 
ML-CH 

CL 
ML-CL 

ECL 

Sec footnotes at end of table. 



TABLE 44-Continued 

= 

v 
-- 

l 
,.< 

,.. 

,.< 

.<. 1 

.<. 1 

- 

Depth 
from 
hlrfact 
inches) 

O-30 
30+ 

O-10 
10-36 

C-6 
636 

12- 0 
O-36 

12- 0 
O-24 
24+ 

O-24 
24+ 

= 
I 

Classification Percentage Passing Sieve 

No. 4 No. 40 TO. 20( 
(4 .7 (0.42 (0.074 

mm) mm) mm) 

Permea- 
bilityr 
(inches 

per hr.) 
Su1phat.e 
hazard2 

Shrink- 
swell 

potential 
-- 

100 go-101 70-90 0.06 1.0 7.0-7.5 severe moderate 
90-1or 80-90 60-80 0.6 - 1.0 7.5-8.5 severe low to mod. 

9cLlOC 
SO-IOC 

SP-GP 50-70 
GW-GP 30-50 

80-90 50-80 0.6 - 2.0 
SO-90 50-80 0.6 - 1.0 

20-30 O-15 10.0+ 
3&50 O-10 lO.Of 

20-30 O-15 10.0+ 
SO-90 50-70 0.6 - 2.0 

7.5-8.0 none moderate 
8.9-8.5 low to mod. moderate 

6.5-7.0 none 
7.58.0 none 

SP, GP, SW or GW 30-70 
ML 90-lO( 

6.5-7.5 none 
7.5-8.0 none 

IOW 

IOW 

low 
low to mod. 

100 
100 

9c-lO( 

100 80-1Of 1.0 - 2.0 
100 8&10( 1.0 - 2.0 

70-90 50-70 0.5 - 2.0 

79-80 50-70 0.6 - 2.0 
70-80 50-70 1.0 - 2.0 

7.5-8.0 none to mod. 
7.5-8.0 none to mod. 
8.c8.5 none to mod. 

8C-lO( 
8C-lO( 

7.9-7.5 none to low 
7.5-8.5 low to mod. 

moderate 
moderate 

low to mod. 

moderate 
moderate 

A-4 to A-6 ML-CL w-10( 
A-4 ML 80-lO( 

A-4 to A-6 ML-CL 80-lO( 

70-80 
70-80 

70-80 
- 

0.6-2.0 
0.6 - 1.0 

0.6 - 2.0 
- 

6.5-7.0 none 
7.0-7.5 none to low 
7.58.5 low 

7.0-8.5 none 

- 
moderate 
moderate 

moderate 
- 

So-lOC 70-80 
- 

0.6-2.0 
- 

6.5-7.0 
7.0-8.5 

- 

none - 
none moderate 
- - 

go-IOC sa-70 6.0-10.0 
6.5-7.0 none - 
7.0-8.0 none low 

90-lO( 50-70 
80-lO( 70-80 

6.0-10.0 
0.6 - 2.0 

6.5-7.0 none - 
7.0-8.0 none low 
8.0-8.5 none low to mod. 

- 

100 

70-lO( 
- 

- 

100 

- 
- 

5Zo 
5&70 

50-70 
- 

50-70 
- 

- 
15-35 

- 
15-35 
50-70 

- 

70-90 

50-70 
- 

0.6 - 2.0 

1.0 - 2.0 
- 

3.5-5.5 none 
5.5-7.0 none 
7.0-8.5 none 

7.0-7.5 none 

- 
- 

mod. to high 

moderate 
- 

- 

I 

L 

1 

- 

USDA AASHO 

CL A-4 or A-6 
L Till A-4 

L-CL A-4 to A-6 
L A-4 

MSL A-l 
S and F Gr A-l 

? and CO Gr A-l 
L Till A-4 

Unified 

%-CL 

ML-CL 
ML 

Gluck R SiL A-4 
SiL A-4 

L Till A-4 to A-6 
Elk 
ML-CL 

L-CL A-4 to A-6 ML-CL 
L A-4 ML 

Mesic Peat 
L-CL 

L 

L-CL 
Rock 

Mesic Peat 
L-CI, 
Rock 

A-4toA-6 

Mesic Peat 
VFS A-3 

Mesic Peat 
VFS 

L Tiil 
A-3 
A-4 

Fibric Peat 
Mesic Peat 

L-C 

L 
Rock 

A-4 to A-7 

A-5 or A-6 
- 

Pi 
ML-CH 

ML 

- 

Soi1 name 
and 

dominant texture 

Depth to 
Vater Tablc 

(inches) 
Map 

Symbol 

La/T(sa) 

LU 

LAKELAND clay loam, t.ill 
substrate saline phase 

LUNDAR loam .._...____.__.__....... 

LYX 

LYxIT 

Mh 

Ml 

MU’) 

LEARY Complex . . . . . . . . . . 

LEARY Complex, till sub. 
strate phase . . . . . . . . . . . . . . . . . . . . . . . . . 

MARSH Complex 

MELEB loam 

MELEB loam, peat,y phase 

Ml/R 

M(P)/R 

MELEB loam, rock substrats 
phase .,..,,.,,,,,_._.___.................. 

MELEB loam, rock substratt 
peaty phase ._.__._.__.__.___.._....... 

Mn(P) MALONTON Sand, peaty 
phase ,,..__..___...__.___................. 

MALONTON Sand, till sub. 
strate peaty phase .._....._... 

Mx MOLSON Complex . . . . 

Na NARCISSE loam . . . . . . . . . . . 

18to36+ 

18 to 36 

More than 
60 

More than 
36 

At the 
surface 

From 0 to 
about 18 

From 0 to 
about 18 

From 0 to 
the bedrocl 

From 0 to 
;he bedrock 

From 0 to 
about 18 

From 0 to 
about 18 

At the 
surface 

More than 
36 

See footnotes at end of table. 



TABLE 44-Continued 

Map 
Symbol 

0x 

PI 

Pl/T 

Pl(sa) 

R 

RY 

Sb 

OKNO Complex 

PLUM RIDGE very fine 
sandy loam 

PLUM RIDGE very fine 
sandy loam, till substrate 
phase ..,......_......._....,.......,........ 

PLUM RIDGE very fine 
sandy loam, saline phase... 

ROCK OUTCROP .<<.,......... 

RIDLEY clay .,,, ,, 

SAND BEACHES ...<<..<...<<<.<<. 

SdX 

Sf 

STEAD Compiex .._.....___...._..... 

SALINE FLATS loam .._...._..... 

Spx/T 

SU/T 

SU(I>)/T 

SPEARHILL Complex, till 
substrate phase 

SUNDOWN sand and gravel, 
till substrate phase 

SUNDOWN sand and gravel, 
till substrate peaty phase 

Ta(P) TARN0 clay, peaty phase... 

VP VALPOY Sand. ._..._..__....__......... 

Soi1 name 
and 

dominant texture 

Sec footnotes at end of table. 

Depth to 
iater Tabk 

(inches) 

At the 
surface 

18to36+ 

18to36f 

18to36f 

18to3F+ O-20 
20-36 c 

Varies witt 
lake level 

At the 
surface 

From 0 to 
about 18 

18 to36+ 

C36 Strat. 
S and Gr 

A-7-G 
A-7-G 

A-l or A-2 

O-60 Mesic Peat 
60f L-C 

C-36 L Till 

A-4toA-7 

A-4 

CL24 3 and F Gr A-l SP, SW, GP or GW 40-60 15-30 O-15 10.0+ 6.5-7.0 none low 
24+ L Till A-4 ML SC-101 SO-90 60-80 0.6 - 2.0 7.5-8.0 none moderate 

From 0 to 
about 18 

From 0 to 
about 18 

O-30 3 and F Gr A-l SP, SW, GP or GW 40-60 15-30 O-15 10.0+ 7.0-7.5 none low 
30+ L Till A-4 ML SO-101 SO-90 60-80 1.0 - 2.0 7.S8.0 none moderate 

lo- n Mesic Peat 
o-24 S and F Gr 

24f L Till 
ii3 
A-4 

From 0 to 
about 18 

lo- 0 Mesic Peat 
&24 C 

24-36 SiCL-Sic 
A-7-6 CH 

A-5 to A-7 ML-CL 

From 0 to O-12 LVFS A-2 
about 18 12-36 VFS A-3 

1epth 
from 
iurfacl 
riches 
-- 

USDA AASHO Unified 

0-12 Fibric Peat 
12-48 Mesic Peat 
18+ L-C 

o- 8 
8-14 

14-36 
k 

VFSL-L 

O-14 
14-30 
SO+ 

o-14 
14-36 

VESL-L 
L Till 

&SL-L 

- - 

Classification 
-- 

- 

A-4toA-7 

A-4 to A-6 
A-4 

A-2 to A-4 

A-4 to A-6 
A-4 
A-4 

A-4 to A-6 
A-4 

- 

fi 
ML-CH 

kit 
ML 

ML-CL 

ML 

ML-CL 
ML 

CH-MB 
CH-MH 

SP, GP, GM or SM 

&-CH 

ML 

Pt 
SP, SW, GP or GW 

ML 

SM 
sw 

‘ercentaga Passing Sicve 

No. 4 
(4.7 
mm) 

- 
- 
100 

100 
100 
100 

100 
100 

S@lr)l 

100 
100 

100 
100 

50-101 

100 

86-101 

4o-ûo 
8&101 

100 
100 

100 
106 

-- 
\JO. 40 K 
(0.42 ( 
mm) 

- 

Ïii 

SO-lO( 1 ! 
80-lO( ) ! 
75-lO( ) 1 

8c-1Of 1 1 
SO-lO( ) 1 
70-80 

80-lO( 
; 80-lO( 

- 

100 
100 

15-50 

70-80 

- 
15-30 
80-90 

- 
100 
100 

20-70 
20-70 

- 

-- 
ID. 201 
0.074 
mm) 
-- 

- 

7iGo 

5&80 
5MO 
VS80 

5@80 
50-80 
50-70 

50-80 
50-80 

- 

90-101 
90-101 

O-15 

?GO 

50-70 

Cl5 
6&80 

go-10 
go-10 

K-35 
10-35 

Permea- 
bilityl 
(inches 

per hr.) Eeaction 
Sulphate 
hasard2 

Shrink- 
swell 

potential 

- 

0.6-2.0 

1.0 - 2.0 
1.0 - 2.0 
1.0 - 4.0 

5.5-6.0 
6.c-7.0 
7.5-8.0 

3.0-8.5 
3.0-8.5 
3.0-8.5 

- 
- 

mod. to high 

low to mod. 
low to mod. 

low 

1.0 - 2.0 
1.0 - 4.0 
0.6 - 2.0 

1.0 - 2.0 
1.0 - 4.0 

3.C-8.5 
5.0-8.5 
9.0-8.5 

none 
none 
none 

none to low 
none to low 
low to mod. 

none to low 
none to low 
none to low 

3.0-8.5 
5.0-8.5 

severe 
severe 

low to mod. 
low to mod. 

moderate 

low to mod. 
low to mod. 

- - - 

10.05 
10.05 

10.0+ 

8.&8.5 none to low 
8.w3.5 low to mod. 

7.s8.0 none 

high 
high 

low 

0.6-z.O 
6.5-7.0 
7.5-8.0 

none 
none 

1.0 - 2.0 7.5-8.0 very severe 

- 
mod. to high 

moderate 

- 6.5-7.0 none 
10.0+ 7.0-7.5 none 

1.0 - 2.0 7.5-8.0 none 
ii 

moderate 

- 6.5-7.0 none 
<0.05 7.0-7.5 none to low 

0.6 - 1.0 7.5-8.0 low t,o mod. 
high 

mod. to high 

6.0 -10.0 7.s8.0 none Iow 
6.0 -10.0 8.0-8.5 none low 



TABLE 44-Continued 

Classification 

= 
I 

Soi1 name Depth to 
and Vater Tablc 

dominant texture (inches) 

Depth 
from 
;urfac 
Inches 

- 

e 
1 USDA AASHO Unified 

No. 4 No.40 
(4.7 (0.42 

mm) mm) 

From 0 to 
about 18 

From 0 to 
ahout 18 

12- 0 Mesic Peat 
O-36 VFS A-3 

- 
100 

O-24 VF8 A-3 sw 100 
24-k L Till A-4 ML 86-101 

VALPOY Sand, till substrate From 0 to 
peaty phase ..__._.._..___...__......... ahout 18 

12- 0 
O-24 

24+ 

&20 
20-36 

Mesic Peat 
VFS 

L Till 
A-3 sw 
A-4 ML 

- 
100 

80-101 

From 0 to 
about 18 

From 0 to 
about 18 

VFSL-L A-6 
VFSL A-4 

100 
100 

12- 0 Mesic Peat 
O-36 VFSL-L A-4 to A-6 

From 0 to O-24 VFSL-L A-4 to A-6 ML 
about 18 24-k L Till A-4 ML 

More than O-12 
60 12-36 

MSL A-l SP-GP 
3andFGr A-l GW-GP 

WOODRIDGE Complex, rock More than 
substrate phase _...__...__....___.._ 36 s"_3380 

30f 

MSL 
3 and F Gr 

Rock 
A:: 
- 

SP-GP 
GW-GP 

- 

100 

100 
80-101 

30-70 
30-50 

30-70 
30-50 

- 

- 
I 

Permea- 
bilityr 
(inches 

per hr.) 

0 
1 

i 

D 

0 

- 

Jo. 20 
ro.074 
mm) 

-- 

- 
10-35 

E-35 
60-80 

10-35 
6S80 

50-101 
90-101 

Shrink- 
swell 

potential 
Map 

Symhol 
Sulphate 
hazard2 

- 

VP(P) 

VPIT 

Vp(P)T 

We 

WeP) 

We/T 

WX 

WXln 

VALPOY sand, peaty phase... 

VALPOY sand, till substrate 
phase .,..................................... 

WENTLAND loam .._.. 

WENTLAND loam, peaty 
phase . . . 

WENTLAND loam, till sub- 
strate phase 

WOODRIDGE Complex ._..._... 

2c-70 

20-70 
SO-90 

20-70 
SO-90 

100 
100 

6.0-10.0 

6.0 -10.0 
0.6 - 2.0 

6.0-10.0 
0.6 - 2.0 

1.0 - 2.0 
1.0 - 4.0 

6.5-7.0 
8.0-8.5 

7.0-8.0 
7.5-8.0 

none 
none 

none 
none 

IOW 

10-W 
moderate 

6.5-7.0 
7.0-8.0 
7.5-8.0 

7.5-8.0 
8.0-8.5 

6.5-7.0 
7.5-8.5 

none 
none 
none 

none 
none 

none 
none 

- 
1OW 

moderate 

moderate 
moderate 

-- 
moderate 

7.5-8.0 none moderate 
8.0-8.5 none moderate 

6.5-7.0 none 
7.5-8.0 none 

6.5-7.0 none 
7.5-8.0 none 

- - 

1OW 
low 

low 
low 
-- 

100 

100 
80-90 

20-30 
3&50 

20-30 
30-50 

- 

SO-101 

iic-101 
60-80 

O-15 
&lO 

O-15 
O-10 
- 

1.0 - 4.0 

1.0 - 4.0 
1.0 - 2.0 

10.0+ 
10.0+ 

10.0+ 
lO.Of 

- 

1. The permeability of horizons or layers is expressed in inches per hour. 
The classes of permeability are as follows: 

inches per hour inches per hour 
very rapid ._..___.__.___,.__,,,..,,. 10.0 + moderately slow 0.6 -1.0 
rapid .._.___..__.___.__.__..........,,,, 6.0 -10.0 slow ..<<<<.<<<....................... 0.05-0.6 
moderately rapid 2.0 - 6.0 very slow............................ < 0.05 
moderate .._._.__________...._.....,, 1.0 - 2.0 

2. Sulphate hazard-relative degee of sulphate attack based on criteria 
established by U.S. Bureau of Reclamation. 



Soi1 
Name 

Map 
Symbol 

Agassia Ag 

Agassiz 
till sub- 
strate 

Ag/T 

Alluvium Al 

Almasippi AIS 

Almasippi Als/T 
till sub- 
strate 

Balmoral Ba(l’) 

TABLE 45 

Engineering Interpretations of Soils of the Grahamdale Map Area 

Suitability as source of - 
,- 

Topsoil 

Poor. 

Poor. 

Pair. 

Fair. 

Poor. 

Pair. 

Sand and 
Grave1 

Good. 

Good. 

Poor. 

Good for Sand. 

Good for sand to 
depths of about 
2 feet. 

Not suitable. 

-,- 

( 

( 

1 

l 

l 

Roadfill 

;ood. 

;ood. 

Poor. 

Jood. 

CTood< 

Pool-. 

Road 
location 

Gravelly soils, 
highlystahleunder 
nheel loads. 

Soil properties are 
generally favour- 
able; upper ma- 
terial is highly 
stable; under-lyine 
material is un- 
stable. 

Flooding, high 
water table. 

Moderately high 
water table. 

Moderately high 
water table, mod- 
erate shrink-swell 
potent.ial in the 
sub-stratum. 

High water table, 
fair to poor bear- 
ing capacity, and 
low shear strength. 

Soil features affecting- 

Foundation 
construction 

IIigh bearing 
strength; low 
shrink-swell po- 
tential; very low 
risk of frost heav- 
ing. 

High bearing 
strength; lon 
shrink-sue11 po- 
tcntial, matcrial 
with moderate 
shrink-swcll po- 
tential undcrlics 
sand and grave]. 

Good bearing 
strength when 
confined; risk of 
frost heaving. 

Needed in places 
to lower water 
table. 

Good bearing Needed in places 
strength when to lower water 
confined. table. 

High water table, 
fair to poor bear- 
ing capacity, low 
shear strength, 
high risk of frost 
heaving. 

_- 

Agricultural 
drainage 

Not needed. 

Net needed. 

Drainage needed 
but of little value 
unless amas are 
protected from 
flooding. 

Surface drainage 
and lonering of 
aater table need- 
ed. 

Water-retention structures 

Reservoir area 

Very rapid perme- 
ability; excessive 
seepage. 

Very rapid perme- 
ability. 

(:oarser strata 
cari cause seepage. 

Rapid permeabil- 
ity; excessiveseep- 
age. 

Rapid permeabil- 
ity in sandy ma- 
erial; slower seep- 
age rate in loamy 
sub-stratum. 

IIigh water table, 
slow seepage rate, 
suited for dugouts. 

Embankment 

Very rapid per- 
meability. 

Very rapid per- 
meability. 

Variable ma- 
terial. 

Rapid permeabil- 
ity. 

Rapid permeabil- 
ity. 

Slow permeabil- 
ity, material is 
variable, poor 
compaction prop- 
erties. 

Soil limitations 
for use as 

septic tank 
filter field 

Slight: very rapid 
permeability, 
some contamina- 
tion hazard by 
eflluent. 

hloderate: very 
rapid permeabil- 
ity in surface ma- 
terial,moderate 
permeability in 
lower material. 

Severe: high mater 
table and periodic 
hasard of flooding. 

Severe; seasonal 
high water table, 
rapid permeabil- 
ity. 

Severe; seasonal 
high water table; 
moderately per- 
meable loamy 
material within 18 
to 36 inehes of 
surface. 

Severe; high water 
table, slowly per- 
meable material 
within 24 inches 
of surface. 



soil Map 
Name Symbol 

Balmoral Ba(P)/T 
till sub- 
strate 

Baynham Bmx 
complex 

Berlo BO Poor. Suitable for Sand. 

Berlo till BO/T 
substrate 

Bullhead Bx 
complex 

Cayer Cax 

= 
I - 

.- 

1 

I 
1 
i 

- 

Suitability as source of - 

Topsoil 
Sand and 

Grave1 Roadfill 

Fair. Not suitable. Poor. 

Poor; fair if mixel 
with minera1 ma 
terial. 

Poor. 

Not suitable, or 
ganic material ir 
fibrous and resis. 
tant to decompo. 
3ition. 

Pair if mixed witE 
minera1 material 

Not suitable. Not suitable. 

Suitable for sand Fair to good 
;o about 3 feet. bearing capacity. 

Not suitable. Not suitable. 

Not suitable. 

Fair to good 
bearing capacity. 

Organic layers 
not suitable; 
underlying min- 
eral soi1 is fair to 
poor. 

TABLE 45-Continued 

Road Foundation Agricultural 
location construction drainage 

High water table, 
poor bearing ca- 
pacity to 24 inches, 
fair bearing ca- 
pacity and shear 
strength beyond 
24 inches of sur- 
face. 

High water table, 
fair to poor bear- 
ing capacity and 
shear strength, 
high risk of frost 
heaving. 

Surface drainage 
and lowering of 
water table need- 
ed. 

High water table, High water table, 
organie material is unstable organic 
unstable and material; very 
should be re- high compressibil- 
moved. ity. 

Controlled drain- High water table, 
age d&red, mater- rapid seepage rate, 
ial subject to sub- suited for dugouts, 
sidence if over- substratum slowly 
drained. permeable. 

Good to fair 
bearing capacity, 
subject to wind 
erosion. 

Good to fair 
bearing capacity, 
low volume 
change, low risk of 
frost heaving. 

Not needed. 

Good to fair 
bearing capacity, 
Upper 3 feet sub- 
ject to wind ero- 
Sion, moderate 
shrink-swell po- 
tential in substra- 
tum. 

Fair to poor 
bearing capacity 
below 24 to 36 
inches of surface. 

Not needed. 

High water table, High water table, 
organic material is limestone bedrock 
highly compress- between 24 to 64 
ible and should be inches of the sur- 
removed. face. 

Drainage needed 
to control water 
table, underlying 
rock substrate is 
not suited to agri- 
culture. 

High water table, Low bearing 
organic layers are strength in Upper 
not suitable as a 16 to 52 inches 
road base and and medium be- 
should be remov- low; high water 
ed. table. 

Drainage needed High water table, 
to lower water suited for dugouts, 
table; open ditches substratum slowly 
cari be used. permeable. 

Soil features affecting- 

I- Water-retention structures 

Reservoir area Embankment 

High water table, 
slow seepage rate, 
suited for dugouts. 

Rapid seepage 
rate. 

Rapid seepage in 
surface materials, 
moderately perme- 
able material 
within 3 feet of 
surface. 

High water table, 
rapid seepage rate. 

Surface 2 feet is Severe: high water 
variable and has table and slowly 
poor compaction permeable ma- 
properties. terial. 

Not suitable. 

Rapid seepage Severe: seasonal 
rate, fair stability high water table; 
and compaction rapid permeabil- 
properties. ity. 

Surface materials 
unsuitable due to 
rapid seepage. 

Not suitable. F;;.e: high water 

Organic layers 
are unsuitable; 
substratum is 
moderately to 
slowly permeable. 

Soi1 limitations 
for use as 

sept.ic tank 
filter field 

Severe: high 
water table. 

Severe: seasonal 
high water table, 
moderately per- 
meable material 
within 3 feet of 
surface. 

Severe: high water 
table. 



TABLE 45-Continued 

Soi1 Map 
Name Symbol 

Clarkleigh C. 

Crane 

Davis 
Point 

Fairford 

Fairford 
rock sub- 
strate 

CX 

DP 

Fd 

Fd/R 

Topsoil 

Suitability as source of- 

Poor. 

Gair if mixed with 
minera1 material. 

Poor for clayey 
textures, fair for 
sandy soils. 

Poor. 

-- 

Sand and 
Grave1 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Roadfill 

Fair to poor, silty 
materials are un- 
stable; organic 
surface layer is 
unstable. 

Organic layers 
not suitable; 
underlying till is 
fair. 

Poor; low shear 
strength and 
bearing strength, 
poor workability. 

Fair; difficult to 
compact; unsta- 
ble when wet, 
stony. 

Fair material be- 
tween 20 to 30 
inches of surface. 

Road 
location 

High water table, 
silty layers make 
an unstable road 
bed, very high risk 
of frost heaving, 
moderately stony 
to exceedingly 
stony. 

High water table, 
organic layers are 
not suitable as a 
road base and 
should be re- 
moved. 

Plastic clayey 
material is un- 
stable and s!ippery 
when wet, fair to 
poor bearing 
strength and low 
shear strength, 
moderately stony. 

At high moisture 
contents has low 
stability and bear- 
ing strength; risk 
of frost heaving, 
very stony to ex- 
cessively stony. 

Shallow to bed- 
rock; rock is likely 
to interfere with 
cuts and fills, ex- 
cessively stony. 

Soi1 features affecting- 

Foundation 
construction 

High water table, 
medium bearing 
strength, very high 
risk of frost heav- 
ing. 

Low bearing 
strength in Upper 
16 to 52 inches 
and medium be- 
I~V& high water 

Fair to poor bear- 
ing strength, high 
volume change 
and compressibil- 
ity. 

Medium bearing 
strength and 
shrink-swell po- 
tential; high risk 
of frost heaving. 

Medium bearing 
strength and 
shrink-swell po- 
tential, very low 
risk of frost heav- 
ing. 

Agricultural 
drainage 

Drainage needed 
to lower water 
table. 

Drainage needed 
to lower water 
table, open ditches 
cari be used, the 
minera1 soi1 is 
moderately stony. 

Not needed. 

Not needed. 

Not needed. 

I- 

1 
1 

1 
I 
j 
1 

- 

Water-retention structures 

Reservoir area 

Moderately slow 
jeepage rat.e occurs 
n natural depres- 
lions. 

3igh water table, 
uitable for dug- 
mts, substratum 
las moderately 
;low permeability. 

510~ seepage rate, 
;uited for dugouts. 

tioderately slow 
permeability. 

Shallow to bed- 
rock and topo- 
graphie position 
oot suitable, can- 
oot be excavated. 

.- 

.- 

f 

1  

, 

-  

Embankment 

Pair to good com- 
paction, silty 
lenses are un- 
stable in a few 
places. 

3rganic layers 
are unsuitable; 
substratum has 
moderately slow 
permeability. 

Good; slow seep- 
age rates; high 
shrink-swell and 
poor compaction 
properties. 

Fair compaction; 
moderately slow 
permeability. 

Unsuitable due tc 
shallow depth of 
material and ex- 
treme rockiness. 

Soil limitations 
for use as 

septic tank 
filter field 

Severe: high water 
table and moder- 
ately slow per- 
meability. 

jevere: high water 
table. 

Severe: seasonal 
high water table, 
slowly permeable 
material. 

Moderate: moder- 
ately slow per- 
meability. 

Severe: bedrock at 
a depth of 20 to 
inches. 



TABLE 45-Continued 

soil 
Name 

Mw 
Symbol 

Fyala till Fy/T, 
substrate Fy(P)/T 

Garson Ga 

Garson Ga/R 
rock sub- 
strate 

Glenfields Gf, 
‘W) 

Grindstone Gdx 

Homebrook Hb 

Topsoil 

Suitability as source of- 

Poor because of 
clayey textures. 

Poor. 

Poor. 

Poor; fair if 
mixed with min- 
eral material. 

Poor because of 
clayey textures, 
fair for sandy 
soils. 

Sand and 
Grave1 

Not suitable. 

Not suitable. 

Not suitable. Fair material be- 
tween 20 to 30 
inches of surface. 

Not suitable. Poor. 

Not suitable. 

Not suitable. 

Roadfr!l 

Poor; low shear 
strength and 
bearing strength, 
poor workability. 

Fair, difficult to 
compact, unsta- 
ble at high mois- 
ture contents, 
stony. 

Not suitable. 

Poor shear 
strength, work- 
ability and bear- 
ing strength at 
high moisture 
contents. 

Road 
location 

High water table, 
fair to poor bear- 
ing strength, low 
shear strength, 
high volume 
change. 

At high moisture 
contents has low 
stability and bear- 
ing strength; risk 
of frost heaving, 
very stony t.0 ex- 
cewvely stony. 

Shallow to bed- 
rock; rock is likely 
to interfere with 
cuts and fills, ex- 
cessively stony. 

High water table; 
fair to noor bear- 
ing strength; low 
shear streneth. 
high risk of &OS~ 
heave. 

High water table; 
organic material is 
unstable and 
should be remov- 
ed. 

Plastic clayey ma- 
terial is unstable 
and slippery when 
wet, fair to poor 
bearing and shear 
strength, difficult 
to compact, mod- 
erately stony. 

Soi1 features affecting- 

Foundation 
construction 

High water table, 
fair to poor bear- 
ing st.rength, high 
volume change, 
high risk of frost 
heaving. 

Medium bearing 
strength and 
shrink-swell po- 
tential; high risk 
of frost heaving. 

Medium bearing 
strength and 
shrink-swell po- 
tential, very low 
risk of frost heav- 
ing. 

High water table, 
fair to poor bear- 
ing strength, mod- 
erate volume 
change; low shear 
strength; risk of 
frost heave. 

High water table, 
unstable organic 
material; high 
comprersibility. 

Fair to poor bear- 
ing strength, high 
volume change 
and compressibil- 
ity. 

Agricultural 
drainage 

Drainage needed 
to lower water 
table; open ditches 
cari be used. 

Not needed. 

Not needed. 

Surface drainage 
and lowering of 
water table need- 
ed. 

Controlled drain- 
age; material is 
subject to subsi- 
dence if overdrain- 
ed;underlyingmin- 
eral soi1 is stony. 

Not needed. 

.- 
Water-retention structures 

Reservoir area 

High water table, 
slow seepage rate 
suited for dugouts. 

Moderately slow 
permeability. 

Shallow to bed- 
rock; topographie 
position unsuit- 
able, eannot be 
excavated. 

High water table, 
slow seepage rate; 
suited for dugouts. 

High water table, 
rapid seepage rate: 
suited for dugouts; 
substrata moder- 
ately permeable. 

Slowseepagerates; 
suitable for dug- 
outs. 

Embankment 

Poor compaction 
properties, slow 
seepagerate, high 
volume change. 

Fair compaction; 
moderately slow 
permeability. 

Unsuitable due to 
shallow depth of 
material and ex- 
treme rockiness. 

Slow permeabil- 
ity; material is 
variable in com- 
paction proper- 
ties. 

Not suitable. 

Slowseepagerate, 
poor compaction 
properties at high 
moisture con- 
tents, high 
shrink-swell po- 
tential. 

_- 

- 

Soi1 limitations 
for use as 

septic tank 
filter field 

Severe: high water 
table, very slowly 
permeahle mate- 
rial. 

Moderate; moder- 
ately slow per- 
meability. 

Severe: bedrock at 
a depth of 20 to 
30 inches. 

Severe: high water 
t.able; slowly per- 
meable material. 

Severe: high water 
table. 

Severe: very slow- 
ly permeable ma- 
terial. 



soi1 Map 
Name Symbol 

Holditch Hdx 

Inwood In 

Inwood In/R 
rock 
substrate 

Isafold 1s 

Janora Jax 

Julius Jx 

Suitability as sonrce of- 

Topsoil 

Pair if mixed 
with minera1 ma- 
terial. 

Poor due to thin 
surface horizon 
and stones. 

Poor due to thin 
surface horizon 
and stones. 

I’oor due to thin 
surface horizon 
and stones. 

Poor; fair if 
mixed with min- 
eral material. 

Nol suitable or- 
ganic material is 
fibrous and resis- 
tant to decompo- 
sition. 

Sand and 
Grave1 Road!% 

Not suitable. Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

Fair, difficult to 
compact, ston Y. 

Fair material be- 
tween 20 to 30 
inches of surf: \CC. 

Pair, diffieult to 
compact, ston Y. 

Not suitable. 

Not suitable. 

TABLE 45--Continued 

Soi1 features affecting- 
----~- 

Road 
location 

High nater table, 
organic layers un- 
stable and should 
be removed. 

Unstable road bed 
at high moisture 
contents; high ri& 
of frost heaving; 
seasonally high 
water table, mod- 
eratcly stony to 
exceedingly stony. 

Shallow to bcd- 
rock; rock is likely 
to interfcre aith 
cuts and tîlls, es- 
cessively stony. 

Unstable road bed 
at high moisture 
contents, risk of 
frost heaving, very 
stony to exces- 
sively stony. 

High water table, 
organic material is 
unstable and 
should be remov- 
ed. 

High water table; 
organir material is 
unstable and 
should be remov- 
ed. 

Foundation 
construction 

- 
High water table, 
low bearing 
strength and un- 
stable in Upper 16 
to 52 inches. 

Medium bearing 
strength and 
shrink-swoll po- 
tential; high risk 
of frost hcaving. 

3Iedium bearing 
strcngth and 
shrink-saell po- 
tential; very low 
risk of frost heav- 
ing. 

Medium bearing 
strength and 
shrink-swell po- 
tential; high risk 
of frost heaving. 

High water table; 
unstable organic 
material; very 
high compressibil- 
ity. 

High water table. 

Agricultural 
drainage 

Drainage needed 
to loner water 
table; underlying 
rock is unsuitable. 

I- 

Needed in places 
to lower water 
table. 

Sot feasible due 
to shalloaness to 
hedrock. 

Not needed. 

Controlled drain- 
age; material is 
subject to subsi- 
dence if overdrain- 
ed; underlying 
bedrock is not 
suitable. 
Drainage needed 
to control water 
table; organic ma- 
terial is highly 
acid and not suit- 
able for normal 
agricultural prac- 
tices. 

Water-retention structures 

Reservoir area 

High water table; 
suitable for dug- 
outs; underlying 
rock may be per- 
meable due to 
cracks. 

Moderately slow 
seepage rate. 

Moderately slow 
seepage rate; shal- 
low to bedrock; 
cannot be exca- 
vated. 

Moderately slow 
seepage rate. 

High water table: 
rapid seepage rate; 
suited for dugouts; 
underlying rock 
may be permeable 
due to cracks. 

High water table; 
rapid seepage rate. 

_- 

, 

1  

1 

1 

-  

Embankment 

Unsuitable. 

Moderately slow 
reepage rate, fair 
:ompaction. 

ihallow depth of 
material and usu- 
ally estremely 
:ocky. 

Fair compaction, 
moderately slow 
permeability. 

Not suitable. 

Not suitable. 

Soi1 limitations 
for use as 

septic tank 
filter field 

Severe: high water 
table. 

Severe: seasonal 
high water table, 
moderately slow 
permeability. 

Severe: seasonal 
high water table, 
moderatcly slow 
permeability. bed- 
rock at 20 to 30 
inches. 

Moderate: moder- 
ately slow per- 
meability. 

Severe: high water 
table. 

Severe: high water 
table. 



soi! 
Name 

Map 
Symbol 

Kilkenny Xx Not suitable or- 
garde material is 
fibrous aud resis- 
tant to decompo- 
sition. 

Kinwow Xi Poor. 

Lakeland La, 
La(sa) 

Lakeland La/T 
till sub- 
strate 

Suitability as source of- 

Topsoil 

Fair, the saline 
phase soils arc 
poor. 

Fair; the salie 
phase soils are 
poor. 

Sand and 
Grave1 

Not suitable. 

Not suitable. 

Not suitable. 

Not suitable. 

= 
I 

Roadfill 

Not suitable. 

Poor shear 
strength, work- 
ability and bear- 
ing strength at 
high moisture 
contents. 

Poor, Upper ma- 
terial is plastic. 

Poor, upper ma- 
material is plas- 
tic; underlying 
material is fair to 
good. 

TABLE 45-Continued 

Soi1 features affecting- 

Road 
location 

High water table; 
organic material is 
unstable and high- 
!y compressible 
and should be re- 
moved. 

Upper 6 to 30 
inches of clayey 
material is unsta- 
ble and slippery 
when wet; it has 
fair to poor bear- 
ing and shear 
strength and is dif- 
ficult to compact; 
underlying mate- 
rial has fair to 
good construction 
propetiies, moder- 
ately stony. 

Occasions1 high 
water table, soi! 
material has low 
bearing strength, 
high risk of frost 
heaving. 

Occasiona! high 
water table: high 
risk of frost heav- 
ing; Upper materi- 
a! bas low bearing 
strength; lower 
material is unsta- 
ble at high mois- 
ture contents but 
has medium bear- 
ing strength and iz 
moderately stony. 

Foundation 
construction 

High water table, 
material is very 
compressible. 

Fair to poor bear- 
ing strength, high 
volume change 
and compressibil- 
ity in Upper 6 to 
30 inches; under- 
lying material has 
medium bearing 
strength and 
shrink-swell po- 
tential. 

Occasiona! high 
water table, low 
bearing strength 
and medium 
shrink-swell po- 
tentia!; high risk 
of frost heaving. 

Occasiona! high 
water table; high 
risk of frost heav- 
iug; Upper materi- 
a1 has low bearing 
strength and me- 
dium shrink-swell 
potential; underly- 
ing material has 
medium bearing 
strength and 
shrink-swell po- 
tential. 

Agricultural 
drainage 

Drainage needed 
to control water 
table; organic ma- 
“1 is highly 

; underlymg 
material is stony. 

Not needed. 

Needed in places 
to lower water 
table; some sur- 
face drainage 
needed. 

Needed in places 
to lower water 
table; some sur- 
face drainage 
needed. 

-. 
Water-retention structures 

Reservoir area 

High water table; 
rapid seepage rate. 

Slow seepage rate 
in surface mate- 
rial; moderately 
slow seepage rate 
in underlying ma- 
terial 

Moderately slow 
permeability; 
moderate seepage 
at lower depths. 

Moderately alow 
permeability; 
moderate seepage 
at lower depths. 

Embankment 

Not suitable. 

Upper material 
has slow seepage 
rate but poor 
compaction prop- 
ertics at high 
moist.ure content; 
underlying mate- 
rial has a moder- 
ately slow seep- 
age rate and fair 
workability. 

Material at 
lower depths usu- 
ally has moderate 
seepage. 

Moderately slow 
seepage rate; 
underlying ma- 
terial has fair 
compaction prop- 
erties; Upper ma- 
terial is plastic. 

Soi! limitations 
for use as 

septic tank 
filter field 

Severe: high water 
table. 

Moderate: Upper 
6 to 30 inches is 
very slowly per- 
meable; material 
below this has 
moderately slow 
permeability. 

Severe: seaaonal 
high water table, 
moderately slow 
permeability. 

Severe: seasonal 
high water table; 
moderately slow 
permeability. 



Soi1 Map 
Name Symbol 

Leary LYX 

Leary till Lyx/T 
substrate 

Lundar Lu 

Malonton Mn(P) Poor. , Good for sand. Good. 

Malonton Mn(P)/? 
till sub- 
strate 

Marsh Mh 

ZZZ 
I 

-- 

- 

Suitability as source of- 

Topsoil 

Poor. 

Poor. 

Poor; thin stony 
surface horizons. 

Poor. 

_- 

Sand and 
Grave1 

;ood. Good. 

l Jood for a deptl 
, If 6 to about 31 
i .nches. 

Not suitahle. 

Good for san d 
between 6 and 3 0 
inches of surfact 3. 

Not suitable. 

- 

-- 

- 

Roadfill 

Good material for 
depths up to 30 
inches. 

Fair; difficult to 
compact at all 
moisture con- 
tents, stony. 

Good material for 
depths up to 30 
inches. 

Not suitable. 

TABLE 45-Continued 

Soi1 features affectmg- 

Road 
location 

Gravelly soils, 
highly stable un- 
der whecl loads. 

Upper material is 
highly stable to 
wheel loads, un- 
derlying material 
is unstable and 
stony. 

Unstable road bed 
at high moisture 
contents, risk of 
frost heaving; sea- 
sonally high water 
table, moderately 
stony to exceed- 
ingly stony. 

High water table, 
no volume change, 
difficult to com- 
pact, organic sur- 
face layer is un- 
stable. 

High water table, 
no volume change; 
moderate shrink- 
swell potential in 
substratum; or- 
ganic surface layer 
is unstab!e. 

Not suitable, un- 
stable due to high 
organic and silt 
content; high 
water table. 

Foundation Agricultural 
construction drainage 

High bearing 
strength, low 
shrink-swell po- 
tential; very low 
risk of frost heav- 
ing. 

High bearing 
strength, low 
shrink-swell po- 
tential, material 
with moderate 
shrink-swell po- 
tential underlies 
sand and gravel. 

Medium bearing 
strength and 
shrink-swell po- 
tential; high risk 
of frost heaving. 

Good bearing 
strength when 
confined; high risk 
of frost heaving. 

Good bearing 
strength and 
low shrink-swell 
potential. 

High water table 
unstable material 

- 

Not needed. 

.- 

Xot needed. 

Needed in places 
to lower water 
table. 

Needed to remove 
surface water and 
lower water table. 

Needed to remove 
surface waters and 
lower water table. 

Not suited to agri- 
culture. 

Water-retention structures 

Reservoir area 

Very rapid perme- 
ability, excessive 
seepage. 

Very rapid seep- 
age in surface ma- 
terials; subsurface 
material has mod- 
erately slow per- 
meability. 

Moderately slow 
seepage rate. 

High water table, 
rapid permeabil- 
ity; OCCUR in de- 
pressions. 

High water table, 
moderately slowly 
permeabie materi- 
al occurs at 6 to 3C 
inchea of surface. 

Can be used ar 
natural wildlifc 
marshes without 
improvement. 

_- 

_- 

l 

/ 

- 

Embankment 

Rapid permeabil- 
ity. 

Very rapid per- 
meabiiity. 

Moderately slow 
seepage rate; fair 
compaction prop- 
erties. 

Rapid seepage 
rate. 

Rapid permeabil- 
ity in Upper 6 to 
j2Oiches of ma- 

Material is not 
stable. 

Soi1 limitations 
for use as 

septic tank 
filter field 

Slight: very rapid 
permeability, 
some contamina- 
tiguen;azard by 

Moderate: very 
rapid permeability 
in surface materi- 
als, moderately 
permeable in lower 
material. 

Severe: moderate- 
ly slow perme- 
ability; seasonal 
high water table. 

Severe: high water 
table, rapid per- 
meability. 

Severe: high water 
table, rapid per- 
meability in Upper 
6 to 30 inches. 

Severe: high water 
table. 



TABLE 45-Continued 

= 
I Soi1 features affecting- Suitability as source of- 

soi;Kmimyi$s 

septic tank 
filter field 

Severe: high water 
table, moderately 
slow permeability. 

-- 

-- 

1 

1 

1 

) 1 

1 

- 

_- 

- -  

I 

i 

-  

-- - -  

Road Foundation Agrieultural 
location construction drainage 

- -  

High water table, 
silty layers cause 
unstable road bed; 
very high risk of 
frost heaving; or- 
ganic surface layer 
is unstable, mod- 
erately stony to 
exceedingly stony. 

High water table; 
medium bearing 
strength and 
shrink-swell po- 
tential; high risk 
of frost heaving. 

Drainage needed Moderately slow Fair to good com 
to remove surface seepage rate; oc- 
water and lower 

paction; siltj 
curs in natural de- lenses and unsta 

water table. pressions. ble in places. 

High water table; 
shallow to hed- 
rock, moderately 
stony to exceed- 
ingly stony. 

High water table, Drainage needed 
medium bearing to remove surface 
strength and water and lower 
;e;hr;!-swell po- water table. 

High water table; 
organie material is 
unstable and high- 
ly compressible 
and should be re- 
moved. 

High water table; 
material is very 
compressible. , 

Drainage needed 
to control water 
table; organic ma- 
terial is highly 
acid. 

Shallow to bed- 
rock; rock is likely 
to interfere with 
cuts and fills, ex- 
ceedingly stony. 

Medium bearing 
strength and 
shrink-swell po- 
tentisl; very low 
risk of frost heav- 
ing. 

Not needed. 

High water table; 
organic material is 
unstable and 
should be remov- 
ed. 

High water table; 
unstable organic 
material with high 
:ompressibility. 

Controlled drain- 
age to avoid sub- 
sidence! under- 
lying mmeral ma- 
terial is suitable. 

Seasonal high 
water table, fair 
to 1 good bearing 
strength, low vol- 
ume change. 

Seasonal high 
water table, low 
volume change 
md compressibil- 
,ty. 

fe;ied u s u a 11 y 

i 
- 

Water-retention structures 
soil Map 

Name Symbol 
Sand and 

Grave1 Road611 Topsoil Reservoir area Embankment -- 
Meleb 

z$P) 
Poor. 

Meleb rock MI/R, 
substrate MI(P)/R. 

Molson Mx Not suitable. 

Narcisse Na Not suitable. 

0x Poor; fair ii 
mixed with miu- 
:ral material. 

Plum Ridge Pi, 
Pl(sa) 

1 
, 

1 

- 

Fair. 
Poor. 

- -  

, 

, 

1  

1 

1 

-  

Not suitable. Fair to poor, silty 
materials are un- 
stable; stony. 

1Jot suitable. Fair to poor ma- 
terial for depth 
of 20 to 30 inches. 

Shallow to bed- 
rock, underlying 
rock may be per- 
meable due to 
cracks. 

High water table; 
organic material 
has rapid seepage 
rate; underlying 
material has mod- 
erately slow to 
slow permability. 

Topography not 
mited; too shallow 
to bedrock, cannot 
be excavated. 

Moderately slon 
seepage rate; 
shallow depth of 
material. 

Severe: high water 
table; bedrock at 
20 to 30 inches. 

!Iot suitable. Not suitable. Organic material Severe: high water 
not suited. table. 

!7ot suitable. Shallow to bed- 
rock, excesaively 
stony. 

Shallow depth of 
material to bed- 
rock. 

Severe: bedrock at 
6 to 20 inches. 

LIot suitable. Not suitable. High water table; 
rapid seepage rate, 
ruited for dugouts; 
rubstrata moder- 
ntely permeable. 

Not suitable. zevp: nigh water 

Fair, small vol- 
ume change, good 
to fair hearing 
strength. 

Medium seepage 
rate. 

Pair stability, Severe: seasonal 
good compaction high water table, 
properties; medi- moderate perme- 
um seepage rate. ability. 

\Tot suitable. 



Soi1 Map 
Name Symbol 

Plum Ridge PI/T 
till sub- 
strate 

Fair, small vol- 
ume change, sub- 
stratum difficult 
to compact. 

Ridley RY Poor because of 
clayey textures. 

Not suitable. Poor; low shear 
strength and 
bearing strength, 
poor workability. 

Rock R Not suitable. Not suitable. Not suitable. 

Saline Flats Sf Not suitable. Not suitable. 

Sand Sb 
Beaches 

Suitability as source of- 

Topsoil 

Fair. 

Not suitable. 

_- 

- 

Sand-and 
Grave1 

- 

Not suitable. 

Variable, suitable 
for sand or grave1 
in places. 

Roadfill 

Poor; silty ma- 
terials are un- 
stable. 

Good. 

TABLE 45-Continued 

Soi1 features affecting- 

Road 
location 

Seasonal high 
water table, fair 
to good bearing 
strength in Upper 
6 to 30 inches; 
substratum has 
low stability and 
bearing strength 
at high moisture 
contents and is 
moderately stony. 

Plastic clayey ma- 
terial is unstable 
and s!ippery when 
wet; fair to poor 
bearing strength 
and low shear 
strength, moder- 
ately stony. 

Usually well 
drained; suitable 
611 for road base 
required; some 
cuts are needed. 

High water table; 
material highly 
dispersed; poor 
workability; silty 
materials make 
unstable road bed. 

Water table de- 
pends on lake 
levels; gravelly 
materials highly 
stable under wheel 
loads; sandy ma 
terials are difficult 
to compact. 

Foundation Agricultural 
construction drainage 

leasonal high 
vater table; Upper 
naterial has low 
volume change 
md fair bearing 
;trength; substra- 
;um has low sta- 
oility and bearing 
rtrength at high 
noisture contents. 

Pair to poor bear- 
ing strength; high 
volume change 
and compressibil- 
Ity, high risk of 
Frost heaving. 

Not suitable if 
excavation requir- 
ed for basements. 

High water table 
and sulfate haz- 
zard; high risk of 
frost heaving. 

Properties are 
variable; high 
bearing strength 
and low shrink- 
swell potential. 

I- 

Not usually 
needed. 

Needed in places Slow seepage rate, 
to remove surface seasonally high 
water and lower water table, suited 
water table. for dugouts. 

Not suitable for 
agriculture. 

Not suitable for 
agriculture. 

Not suitable for 
for agriculture. 

Water-retention structures 

Reservoir area 

Medium seepage 
rate; substratum 
is moderately 
slowly permeable. 

Not suitable. Not suitable. 

High water table, 
low seepage rate; 
occurs in depres 
sional areas; wata 
is strongly saline. 

Very rapid perme. 
ability; excesaivc 
seepage; topogra 
phy not suitable. 

-- 

-- 

, 
, 

- 

Embankment 

Fair stability and 
:ompaction prop- 
orties; medium 
seepage rate. 

Good; slow seep- 
page rate, high 
shrink-swell and 
poor compaction 
qualities. 

Low seepage Severe: high water 
rate; poor work- table; moderately 
abiiity. slow permeability. 

Very rapid per- 
meability. 

Soi1 limitations 
for use as 

septic tank 
filter field 

- 

Severe: seasonal 
nigh water table; 
noderate perme- 
ibility. 

Severe: very slow- 
ly permeable ma- 
terial, seasonal 
high water table. 

Severe: bedrock at 
the surface. 

Severe: rapid per- 
meahility and 
nearness to lakes; 
water table at var- 
iable depths. 



TABLE 45-Continued 

SOil 

Name 
Map 

Symbol 

Spearhili Spx/T 
till sub- 
strate 

Stead Sdx 

Sundown SU/T, 
till sub- Su(P)/T 
strate 

Tamo Ta(P) 

Valpoy 

Suitability as source of- 

= 
I 

Topsoil 

Poor. 

Fair if mixed with 
minera1 matter. 

Poor. 

Poor because of 
clayey textures. 

Sand and 
Grave1 

Good for gravel. 

Not suitable. 

Good for grave1 Good material 
to depths of for depths up to 
about 30 inches. 30 inches. 

Not suitable. Poor, low shear 
strength and 
bearing strength. 

Good for sand. 

Roadfill 

Good material for 
depths up to 30 
inches. 

Organic material 
oot suitable. 

Good. 

Road 
location 

Periodically high 
water table but 
solid bed; under- 
lying material is 
moderately stony. 

High water table; 
organic material is 
not suitable as a 
road base and 
should be remov- 
ed; underlying 
minera1 material 
is fair to poor. 

Hiih water table 
but solid bed; or- 
ganic surface layer 
is unstable, under- 
lying material is 
moderately stony. 

High water table; 
fair to poor bear- 
ing strength, high 
volume change, 
low shear strength, 
organic surface 
layer is unstable, 
high risk of frost 
heaving. 

High water table, 
no volume change, 
difficult to com- 
pact, organic sur- 
face layer is un- 
stable. 

Soi1 features affecting- 

Foundation 
construction 

High bearing 
strength; low 
shrink-swell po- 
tential; high risk 
of frost heaving in 
substrata. 

Low bearing 
strength; high 
compressibility; 
unstable. 

High water table, 
high bearing 
strength and low 
shrink-swell po- 
tential in Upper 6 
to 30 inehes. 

High water table, 
fair to poor bear- 
ing strength, low 
shear strength, 
high volume 
change, high risk 
of frost heaving. 

Good bearing 
strength when 
confined; high risk 
of frost heaving. 

Agricultural 
drainage 

Needed in places 
to lower water 
table. 

Controlled drain- 
age needed to 
lower water table; 
material subject to 
subsidence. 

Needed to remove 
surface water and 
lower water table. 

Needed to remove 
surface water and 
lower water table. 

Needed to remove 
surface water and 
lower water table, 
open ditches cari 
be used. 

I- Water-retention structures 

Reservoir area 

Rapid permeabil- 
ity, high loss from 
seepage. 

High water table; 
rapid seepage rate, 
suited for dugouts. 

High water table; 
rapid seepage rate, 
moderately slowly 
permeable materi- 
a1 occurs at 6 to 30 
inches of surface. 

High water table, 
slow seepage rate, 
suited to dugouts. 

High water table, 
rapid permeabil- 
ity, occurs in de- 
pressions, suited to 
dugouts. 

_- 

_- 

- 

Embankment 

Rapid seepage. 

Not suitable. 

Not suitable. 

Poor compaction 
propertiea, high 
volume change. 

Rapid seepage 
rate. 

Soi1 limitations 
for use as 

septic t,ank 
filter field 

~-- 

Severe: seasonal 
high water table; 
rapid permeabil- 
ity. 

Severe: high water 
table. 

Severe: high water 
table; very rapid 
permeability. 

Jevere: high water 
table, very slowly 
permeable materi- 
al. 

Severe: high water 
table, rapid per- 
meability. 



Soi] 
Name 

Map 
Symbol 

Valpoy till VI>/T, 
substrate VP(P)/T 

Wentland We, 
We(P) 

Wentland We/T 
till sub- 
strate 

Woodridge Wx 

Woodridge Wx/lt 
rock sub- 
strate 

Topsoil 

Suitability as source of- 

Poor. 

Fair. Not suitable. 

Fair. Not suitable. 

Poor. 

Poor. 

Sand and 
Grave1 

Good for sand to 
depth of 30 
inches. 

Good for gravel. 

Good for grave] 
for depths of 20 
to 30 inches. 

Roadfill 

Good material to 
a depth of 30 
inches. 

Fair, surface 
layer high in or- 
ganic matter; fine 
sand lenses are 
unstable. 

Fair, small vol- 
ume change, sub- 
tratum difficult 
to compact. 

Good. 

Good material to 
a depth of 20 to 
30 inches. 

TABLE 45-Continued 

Soi1 features affecting- 

Road 
location 

High water table, 
no volume change; 
substratum has 
high shrink-swell 
potential and is 
moderately stony, 
organic surface 
layer is unstable. 

High water table, 
fine sand strata 
unstable in places, 
organic surface 
bayer is unstable. 

High water table, 
fair to good bear- 
ing strength in 
Upper 6 to 30 
inches; substra- 
tum has low sta- 
bility and bearing 
strength at high 
moisture contents 
and is moderately 
stony. 

Gravelly soils 
highly stable 
under wheel loads. 

Gravelly soils 
highly stable 
under wheel loads, 
shallow to bed- 
rock; rock is likely 
to interfere with 
cuts and fills. 

Foundation 
construction 

-- 

Good bearing 
strength and low 
shrink-swell po- 
tential in substra- 
tum; high risk of 
frost heaving. 

High water table, 
medium bearing 
strength, low 
shrink-swell po- 
tential, very high 
risk of frost hedv- 
ing. 

High water table, 
Upper material has 
low volume change 
and fair bearing 
strength; substra- 
tum has low sta- 
bility and bearing 
strength at high 
moisture contents; 
high risk of frost 
heave. 

High bearing 
strength, low 
shrink-swell po- 
tential, very low 
risk of frost heav- 
ing. 

High bearing 
strength, low 
shrink-swell po- 
tential; very low 
risk of frost heav- 
ing. 

1 

l 

; 

l 

1 
, 
1 

1 

! i 

- 

Agricultural 
drainage 

Needed to remove 
nuface water and 
ower water table, 
)pen ditches cari 
3e used. 

Needed to remove 
surface water and 
ower water table, 
jpen ditches cari 
be used. 

Needed to remove 
surface water and 
ower water table. 

Not needed. 

Not needed. 

I- Water-retention structures 

Reservoir area 

High water table, 
rapid permeabil- 
ity, occurs in de- 
pressions suited 
to dugouts. 

High water table, 
medium seepage 
rate. 

High water table, 
medium seepage 
rate. 

Very rapid per- 
meability, exces- 
sive seepage, to- 
pograpby not suit- 
able. 

Shallow to bed- 
rock, cannot be 
excavated, topo- 
graphy not suit- 
able. 

Embankment 

Rapid seepage 
rate. 

Fair stability and 
compaction prop- 
erties, medium 
seepage rate. 

Fair stability and 
compaction prop- 
erties, medium 
seepage rate. 

Rapid seepage 
rate. 

Shallow depth of 
material and 
rapid seepage 
rate. 

Soil limitations 
for use as 

septic tank 
filter field 

Severe: high water 
table, rapid per- 
meability in upper 
6 to 30 inches. 

Severe: high water 
table; moderate 
permeability. 

Severe: high water 
table, moderate 
permeability. 

Slight: very rapid 
permeability, con- 
tamination hazard 
by effluent. 

Severe: very rapid 
permeability, bed- 
rock at 30 to 30 
inches. 



Sor~s OF THE GRAHAMDALE AREA 

a No. 200 sieve. Glacial till deposits containing 
pockets or lenses of fine sand and silt are subject 
to frost heave. Subgrade for roads in these 
instances should be a thick enough layer that 
it is not susceptible to frost heave. 

The soils are also noted in Table 45 as to 
their suitability for foundations for low build- 
ings (less than three stories high). In rating 
soils for this use, consideration is given to the 
substratum which generally provides the base 
for foundations. Among the main factors con- 
sidered are bearing strength, shrink-swell po- 
tential, susceptibility to frost action, the degree 
of wetness and proximity to bedrock. 

Factors which affect the suitability of soils 
for agricultural drainage are the texture of the 
soil, the rate of water movement into and 
through the soil, depth to bedrock and to the 
water table and the position of soi1 in the 
landscape. 

The water retention structures considered 
in Table 45 are stock water ponds, fish ponds 
and sewage lagoons. The entire soi1 profile is 
considered for the reservoir area and for the 
embankment material. Undisturbed soils are 
considered in rating for reservoirs, but disturbed 
properties are used in rating for embankments. 
Soi1 features that affect suitability for reservoirs 
and embankments are the content of organic 
matter, permeability, depth to bedrock, shrink- 
swell potential, groundwater level, workability 
at various moisture contents, strength and 
stability. 

Ratings of “slight”? “moderate” or “severe” 
are used to describe limitations to use of a soi1 
as a sentit tank filter field. These ratines are 
based Ôn permeability, depth to bedrock or 
water table, relief of the soils, drainage and 
hazard of flooding. 

E. SOILS AND COMMUNITY DEVELOPMENTS 
Some features of soils important to develop- 

ment of sites for residences, shopping centers, 
schools, parks and other developments have 
been discussed in the previous sections. In 
selecting a site for a home, a highway or for 
industrial purposes, the smtability of the soils 
at each site for the various uses must be con- 
sidered. Poorly drained and somewhat poorly 
drained soils that have a seasonal high water 
table or that are slowly permeable make poor 
construction sites. On-site sewage disposa1 
systems do not function properly in such soils. 
Satisfactory sewage disposa1 depends largely 
on the absorption ability of the soils. Soi1 must 
have a percolation rate of 60 minutes per inch 
or less; the equivalent of a permeability rate of 

1 inch per hour for a sewage disposa1 system to 
function properly. Filter fields in soils with a 
slow rate of absorption must be larger than 
those in soils which have a rapid rate. There- 
fore, the size of the lot needed for a particular 
building depends on the kind of soil. Studies 
have shown that septic tanks may fail because 
they are installed in poorly drained soils that 
are dense, compact and fine textured. The 
percolation of effluent through such soils in wet 
weather and for considerable periods after, is 
hampered because the soi1 is saturated and 
lacks space for absorption. Septic tanks may 
also fail due to a seasonal high water table, 
flooding by overflow from streams and rivers 
or shallowness to bedrock or an impervious 
substratum. 

The soi1 map is a reliable guide for predicting 
the general suitability of an area as a building 
site or for a filter field, but does not contain 
enough detail to predlct the suitability of a 
specific site. Soi1 variation often occurs over 
short distances and most soi1 maps are not 
detailed enough to provide the precise informa- 
tion needed to locate a filter field on a building 
site. Therefore on-site evaluation or measure- 
ments of the rate of water movement is usually 
needed. The rate of water movement cari be 
determined by a percolation test which Will 
indicate whether the soi1 is suitable and Will 
also provide the necessary information to cal- 
culate the size of the filter fieldl. 

Soi1 Groups for Building Sites 
The suitability of soils as building sites for 

residential or light commercial construction is 
based on characteristics such as texture, partic- 
ularly of the substratum, drainage, freedom 
from flooding, depth of the soi1 and stoniness. 
As most of the development in the Grahamdale 
map area takes place in towns or villages which 
are too small to support public sanitation facil- 
ities, emphasis must also be placed on the 
properties of soils which affect septic tank filter 
fields. The soils of the Grahamdale map area 
have been placed in 11 groups based on these 
properties. The soils in any one group have 
similar properties and problems associated with 
their use for community development. These 
groupings are a general guide to those planning 
community developments or seeking building 
sites and are not intended to take the place of 
the detailed investigation necessary at proposed 
building sites. The groupings have been made 
in most cases on the characteristics of the soils 

1. Public Health Service, 1960 a. Manual of S@ic Tank Practice. 
United States Public Health Service, Pub. 526, Washington. D.C. 
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to about 4 feet although certain predictions cari 
be made for the soi1 beyond this depth. 

In the discussion of the building site groups, 
the soils in each group are given ratings of very 
good, good, fair and poor as building sites ac- 
cordmg to the limitations of the soils. Very 
good to good means that there are only slight or 
no limitations to use and any limitation cari be 
readily overcome. A rating of fair means limi- 
tations are moderate, but the soils cari be used 
under good management and careful design. 
A poor rating means that limitations are severe 
and that the suitability for use is questionable 
or not wise. 

Group 1 
This group consists of deep, well drained, 

coarse textured soils with very gently undula- 
ting to undulating topography. The surface 
layer ranges from sand to loamy sand and 1s 
underlain by deep deposits of stratified sand 
and gravel. The soils in this group include 
Agassiz series and Leary and Woodridge com- 
plexes. These soils occupy a small acreage m 
the Grahamdale map area. 

The soils in this group are fairly droughty 
and are only fairly good for a narrow range of 
agricultural crops. 

Al1 of the soils in this group provide good 
building sites. They have moderate runoff and 
a low water table. The suitability of these soils 
for foundations for low buildings is good. The 
soils have good interna1 drainage, high bearing 
capacity and shear strength and low shrink- 
swell potential. Susceptibility to frost action 
is low. 

These soils are also suitable as fields for septic 
tanks because they have good permeability, 
are not affected by a high water table and 
absorb sewage effluent fairly rapidly. As these 
gravelly soils may permit inadequately filtered 
sewage effluent to travel long distances, tare 
must be used to keep the effluent from con- 
taminating nearby water supplies. 

In landscaping these soils, a top dressing of 
loamy material is needed before seeding grass 
or sodding. Some irrigation may be necessary 
to overcome seasonal droughtiness. 

Group 2 
This group consists of deep, imperfectly 

drained, coarse to moderately coarse textured 
soils of the Almasippi and Berlo series. These 
soils are level to gently undulating and have a 
seasonal high water table. The depth of the 
sandy sediments generally ranges from three to 
about five or six feet. These sediments are 

usually underlain by moderately impervious . .__ 
glacial till. 

These soils may suffer from periodic drought- 
iness in late summer and are susceptible to wind 
erosion if cultivated on a continuing basis. 
They have, therefore, only fair suitability for 
agricultural crops. 

Soils in this group are only fair for building 
sites because of the seasonal high water table. 
They have rapid permeability, low shrink-swell 
potential and compact readily. These soils 
become unstable and have a low bearing 
strength when saturated. Adequate drainage 
must be provided to avoid wet basements and 
improper functioning of on-site sewage disposa1 
systems. 

The soils in this group are not suitable for 
use as septic tank filter fields because of the 
seasonal high water table. If used for this 
purpose, the distribution lines would be below 
water for significant periods, particularly in 
seasons of high rainfall. 

These soils are good for landscaping, but 
would benefit from a top dressing of loamy 
textured soi1 or addition of manure. 

Group 3 
This group consists of well-drained, medium 

textured stony till soils of the Fairford, Garson 
and Isafold series.; thin, well drained fine tex- 
tured soils overlymg stony till of the Kinwow 
series and the till substrate phases of Agassiz 
series and Leary complex. A stony, gravelly 
lag or lense frequently is found in the Upper 6 
to 18 inches in the Fairford, Garson and Isafold 
soils and at the contact of the overlay and the 
underlying stony till in the case of the Kinwow, 
Agassiz and Leary soils. The subsurface layers 
in this group of soils are relatively uniform; 
they are quite hard when dry and firm when 
moist. Workability as construction material 
varies from fair to poor with degree of stoniness. 
Permeability is moderately slow to slow. The 
water table is not generally a problem in these 
soils. 

The agricultural suitability of these soils 
ranges from good to poor for the till soils 
depending on the degree of surface stoniness. 
The thin gravelly deposits over the till are 
somewhat droughty. The Kinwow soils have 
variable problems of tilth and stoniness. 

The Fairford, Garson and Isafold soils in 
this group and the subsurface materials of the 
Kinwow series and the Agassiz and Leary till 
substrate soils a11 have fair bearing capacity 
when used as foundations for buildings. These 
soils have a moderately high to high shrink- 
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swell potential and have a moderately high 
susceptibility to frost action. 

The soils of the Fairford, Garson, Isafold and 
Kinwow series have a fair suitability for septic 
tank fields because of their moderately slow 
permeability. The Agassiz and Leary till sub- 
strate phase soils have moderate limitation to 
use as filter fields as there is usually only a 
shallow depth of rapidly permeable surface 
material overlying a moderately slow perme- 
able substrate. 

The Fairford, Garson, Isafold and Kinwow 
soils of this group are good for landscaping 
where surface stones have been removed. In 
landscaping the Agassiz and Leary till substrate 
soils a top dressing of loamy material is needed 
and some irrigation may be required to over- 
corne seasonal droughtiness. 
Group 4 

The soils in this group are the imperfectly 
drained soils of the Inwood and Lundar series, 
the till substrate phases of Spearhill complex 
and Almasippi, Berlo! Plum Ridge and Lake- 
land series and the salme phase of the Lakeland 
till substrate soils. The Inwood and Lundar 
soils are medium textured and very stony. The 
Spearhill and Almasippi soils are developed on 
a thin, very coarse to moderately coarse tex- 
tured surface layer overlying till, while the 
Plum Ridge and Lakeland till substrate soils 
and the Lakeland till substrate saline phase 
are characterized by a thin, medium to moder- 
ately fine texture& surface layer overlying the 
till. A stony, grave!lly lag usually occurs in the 
Upper 6 to 18 inches of the Inwood and Lundar 
soils and at the contact of the underlying stony 
till in the case of the Spearhill, Almasippi, 
Berlo, Plum Ridge and Lakeland till substrate 
soils. The subsurface layers in this group of 
soils are relatively uniform; they are quite hard 
when dry and firm when moist. Workability 
as construction material varies from fair to 
poor with the degree of stoniness. Permeability 
varies from rapid to moderately slow in the 
surface materials and is moderately slow in a11 
the subsurface materials. Al1 the soils of this 
group have a seasonal high water table. 

The agricultural suitability of these soils 
ranges from good to poor for the till soils de- 
pending on the amount of surface stoniness. 
The thin overlays on till have a 

4 
ricultural suit- 

ability ratings of fair to poor or the coarser 
textured overlays of the Spearhill, Almasippi 
and Berlo till substrate soils and good to very 
good for the medium to moderately fine tex- 
tured overlays in the Plum Ridge and Lakeland 
till substrate soils. The Lakeland till substrate 

saline phases are not suited to growing culti- 
vated crops, but salt tolerant forage species 
cari be grown. 

Soils in this group make fair to poor sites for 
buildings because of seasonal high water table 
and slow runoff of meltwater in the spring. If 
these soils are used as building sites, some fil1 
should be provided to raise the foundations 
above the spring water level and some artificial 
drainage should be provided. The subsurface 
material in a11 these soils has fair bearing capa- 
city for foundations. They have a moderately 
high to high shrink-swell potential and have a 
high susceptibility to frost action. 

These soils are not generally suitable for 
septic tank filter fields because of their high 
water table during spring runoff and the moder- 
ately slow permeability of the substrate ma- 
terials. 

It may be necessary to remove surface stones 
in order to landscape the Inwood and Lundar 
soils. A loamy top dressing is needed to estab- 
lish grass seeding or sodding on the Spearhill, 
Almasippi and Berlo till substrate soils and 
some artificial drainage may be needed during 
the spring runoff on a11 the soils. 
Group 5 

This group consists of deep, imperfectly 
drained medium to moderately fine textured 
soils of the Plum Ridge and Lakeland series 
and the saline phase of these series. Al1 of the 
soils in this group occupy level to very gently 
sloping terrain and are affected by a seasonal 
high water table. The depth of these deposits 
generally ranges from four to about six or 
seven feet. These soils have moderately slow 
permeability and good to poor bearing strength. 

The Plum Ridge and Lakeland soils are good 
agricultural soils; the saline phases of these 
soils are only fan for agricultural use as the 
range of crops which cari be grown is limited 
due to the salinity. 

These soils provide only fair sites for resi- 
dences and other buildings because of their 
moderately slow permeability, seasonal high 
water table and slow surface runoff of melt- 
water in the spring. The general suitability of 
these soils for foundations for low buildings is 
fair. Bearing capacity of the Plum Ridge soils 
is fair to good and that of the Lakeland soils is 
fair to poor due to their higher clay content. 
Susceptibility to frost action in a11 of these soils 
is high. If they are used for low building found- 
ations, granular fil1 material should be used to 
raise the foundations above the water table. 

The soils in this group are not suitable as 
fields for septic tanks. If they are used for this 
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purpose, the distribution lines Will be below the 
water table for significant periods. 

The Plum Ridge and Lakeland soils are very 
good for landscaping; the saline phases of these 
soils are not suitable for this purpose. 

Group 6 
This group consists of the deep, well drained, 

fine textured till soils of the Homebrook series. 
Although this fine textured till is usually mod- 
erately stony, pockets of excessively stony, 
medium textured till occur in the clayey matrix. 
Aside from the occurrence of pockets of this 
medium textured till, the subsurface layers are 
relatively uniform. The Homebrook soils occur 
on gently undulating to undulating terrain, 
have slow to very slow permeability and have 
high moisture retention capacity. The ground 
water table is usually below seven or eight feet 
in this soil. 

The Homebrook soils have very good suit- 
ability for agriculture. However, they are only 
fair for use as building sites. Their bearing 
capacity varies, depending on water content; 
good when dry and poor when saturated. They 
have a high shrink-swell potential. 

These soils are not suitable as filter fields for 
septic tanks because of their ver-y slow permea- 
bili ty. 

The Homebrook soils are good for landscap- 
ing, including grass seeding and sodding for 
lawns and the olantina of shrubs and trees. 
When used for -garde&, these soils must be 
worked over a narrow range of moisture content 
as they are plastic and quite sticky when wet 
and very hard and cloddy when dry. 

Group 7 
This group consists of the imperfectly drained 

soils of the Davis Point and Ridley series. 
These soils are developed on deep, fine tex- 
tured, moderately stony till containing pockets 
of excessively stony, medium textured till. 
Both soils occur on level to gently undulating 
terrain, have slow to very slow permeability 
and hlgh moisture retention capacity. Runoff 
is slow and some ponding in the spring and 
after heavy summer rains is common. The 
ground water table occurs within two feet of 
the surface during the spring runoff period and 
gradually recedes to below six feet by mid 
summer. 

The Davis Point and Ridley soils have very 
good suitability for agriculture. Variable stoni- 
ness and bearing capacity, high susceptibility 
to frost action and a seasonal high water table 
make these soils range from fair to poor for 
building sites. If these soils are used for resi- 

dential or commercial construction, fil1 material 
should be used to raise the foundation above 
the water table. Artificial drainage must be 
provided. 

These soils are not suitable as filter fields for 
septic tanks because of their slow permeability 
and seasonal high water table. 

Both the Davis Point and Ridley soils are 
good for landscaping although surface drainage 
is required in some cases. If these soils are used 
as gardens, they must be worked over a narrow 
range of moisture content as they become plas- 
tic and very sticky when wet and very hard and 
cloddy when dry. 

Group 8 
The soils in this group are Narcisse series and 

the rock substrate phases of the Fairford, Gar- 
son and Inwood series developed on thin depos- 
its of medium textured stony till overlying 
limestone bedrock. Also included are the 
Woodridge rock substrate phase soils developed 
on thin deposits of coarse sand and grave1 over- 
lying bedrock and areas of Rock Outcrop con- 
sisting of limestone and dolostone bedrock at 
the surface. These soils are well to imperfectly 
drained. Water working has occurred in a11 of 
these soils resulting in a stony, gravelly lag or 
lense in the Upper 6 to 18 inches. These soils 
are generally exceedingly stony. The depth to 
bedrock is within 6 to 20 inches of the surface 
in the Narcisse series and usually within 20 to 
30 inches in the rock substrate phase soils. 
Workability as a construction material is poor 
due to the extreme stoniness and shallow depth 
to bedrock. The permeability of the surface 
layers in the till soils is moderately slow to 
slow, and rapid to very rapid in the Woodridge 
rock substrate soils; in a11 soils permeability is 
impeded by the bedrock. The Inwood rock 
substrate soils have a seasonal high water table. 
The other soils of this group may have a high 
water table during periods of abnormally high 
precipitation due to impedance of the ground 
water flow by the impervious rock substrate. 

The agriculture suitability of these soils is 
very low due to extreme stoniness and the in- 
clusion of terrain with a distribution of rock 
outcropping at the surface. The thin till soils 
over the bedrock are somewhat droughty and 
the grave1 overlying bedrock is very droughty. 

Al1 of the soils in this group have fair bearing 
capacity and low risk of frost heaving when 
used as foundations for buildings. These soils 
have a limitation for foundation construction 
of a shallow depth to bedrock if excavation for 
basements is required. 
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The soils in this group are not suitable for 
use as septic tank filter fields because of the 
shallow depth to bedrock. 

These soils are generally poor for landscaping 
purposes due to their excessive stoniness and 
rockiness and in some cases the lack of adequate 
depth of soi1 material to establish grass, trees 
or shrubs. 

Group 9 
This group consists of the Clarkleigh, Meleb, 

Clarkleigh saline phase, Meleb rock substrate 
phase and Saline Flats soils developed on med- 
ium textured stony till. Also included are the 
Valpoy, Malonton, Wentland, Glenfields, Bal- 
moral and Tarno soils developed on deep, coarse 
to fine textured deposits and the till substrate 
phases of the Sundown, Malonton, Valpoy, 
Wentland, Balmoral, and Fyala series devel- 
oped on thin, coarse to fine textured deposits 
overlying stony till. Al1 of these soils occur in 
depressional areas and have a high water table 
over most of the year. Unless artificially drained 
they are seasonally ponded. Many areas of 
these soils have a surface layer of peat up to 
10 inches thick which is unstable and highly 
compressible. The bearing strength, permea- 
bility, shrink-swell potential and workability 
of these soils a11 depend on the clay content and 
the degree of wetness. 

The agricultural suitability of these soils 
ranges from poor to fair, dependent on the 
amount of artificial drainage carried out and 
the degree of surface stoniness. 

These soils make very poor sites for buildings 
because of wetness. If these soils are used for 
buildings, fil1 material must be added to raise 
the foundations above the water table. Arti- 
ficial drainage must be provided. Susceptibility 
to frost action is high in these soils. Traffic- 
ability of a11 the soils is poor. 

The soils in this group are not suitable as 
filter fields for septic tanks. If they are used 
for this purpose, the distribution lines Will be 
below water for long periods. 

The soils in this group are poor for Zon:e 
scaping due to wetness and stoniness. 
of these soils may be improved through use of 
ponds and dugouts as habitat for wildlife and 
SO have some value for recreation. 

Group 10 
This group consists of poorly to ver-y poorly 

drained, shallow to very deep organic soils of 
the Okno, Molson, Cayer, Baynham, Julius and 

Stead complexes underlain by medium to fine 
textured lacustrine deposits. It also includes 
the shallow to moderately deep organic soils 
of the Grindstone, Kilkenny and Crane com- 
plexes underlain by medium textured stony till 
and Janora, Bullhead and Holditch complexes 
underlain by limestone bedrock. Al1 of these 
soils occur in depressions and have a very high 
water table. Unless they are artificially drained 
the water table remains at or near the surface 
throughout the year. The underlying minera1 
or bedrock material is generally within four 
feet of the surface in these soils with the 
exception of the soils of Baynham, Julius and 
Stead complexes when it usually lies below 
five feet of the surface. The peat material in 
these soils is unstable and very compressible. 

The soils of the Cayer, Crane, Stead and 
Holditch complexes have suitability for grazing 
or hay land if adequate drainage is provided. 
The other organic soils are tree covered and 
not suited to agricultural use in their native 
state. 

These soils make very poor building sites due 
to extreme wetness and the unstable nature of 
the organic materials. Traffïcability of a11 the 
soils is poor. If these soils are to be used for 
residences or commercial building, artificial 
drainage must be provided. Al1 of the organic 
materials must be removed and sufficient fil1 
added to raise the foundation above the water 
table. 

These soils are not suitable as fields for septic 
tanks. If they were used for this purpose, the 
distribution lines would be below water for 
long periods. 

Areas of these soils are suited as habitat for 
wildlife. 

Group 11 
The soils of the Alluvium complex, Marsh 

complex and Sand Beaches are included in this 
group. The Alluvium complex is developed on 
imperfect to poorly drained coarse to fine tex- 
tured stratified deposits. These soils are found 
on bottom lands in some of the river channels 
and are subject to periodic flooding. The Sand 
Beaches border most of the lakes in the Gra- 
hamdale map area. They occur most frequently 
as low, narrow, stony and cobbly ridges on the 
lake shore. Fairly broad areas of sandy mat- 
terials are exposed in a few places on the shore- 
lines of Lake Manitoba and Lake St. Martin. 
The extent and drainage of these beaches varies 
with the lake level. Also included in this group 
are the very poorly drained soils of the Marsh 
complex. These soils occur in depressional to 

121 



SOILS OF THE GR.~HAMDALEAREA 

level areas adjacent to lakes throughout the 
Grahamdale map area. Depending on the lake 
level, the water table is generally above or near 
the surface. The Marsh complex soils are mod- 
erately stony to exceedingly stony. 

The soils in this group are generally not 
suitable for agriculture. However, during per- 
iods of low water, poor quality hay cari be tut 
from some areas of Marsh complex. 

The soils in this group provide very poor 
sites for homes or buildings unless they are 
protected from flooding. In addition, artificial 
drainage is needed in the areas of Marsh com- 
plex. These soils are not suitable for septic 
tank filter fields because of the high water table. 

Some areas of the sandy beach materials have 
value for parks and recreation. Many of the 
Marsh complex areas are excellent wildlife hab- 
itat and may be suitable as wildlife sanctuaries. 
Some of the Alluvium complex soils that are 
flooded only infrequently make fair campsites 
and picnic areas. 

F. SOILS AND RECREATION 

This section is designed to help determine 
the suitability of the various soils in the Gra- 
hamdale map area for recreational develop- 
ment. Al1 soils cari be used for recreational 
activities of some kind. Some soils are well 
suited for campsites, picnic areas, cabin sites, 
play areas or natural study areas, whereas other 
soils are poorly suited for these uses. 

Soils and their properties determine to a 
large degree, the type and location of recrea- 
tional facilities. Wet soils are not suitable for 
campsites, roads, playgrounds or picnic areas. 
Soils that pond and dry out slowly after heavy 
rains present problems where intensive use is 
contemplated. It is difficult to establish and 
maintain grass caver for playing fields and golf 
courses on droughty soils. Soils which are sub- 
ject to frequent flooding have severe limitations 
for use as campsites and most recreational build- 
ings. Such soils would be used better as parks 
or open space for hiking and nature study areas. 
The feasibility of many kinds of outdoor activi- 
ties are determined by other basic soi1 properties 
such as depth to bedrock, stoniness, topography 
or land pattern, and the ability of a soi1 to 
support vegetation of different kinds as related 
to its natural fertility. 

In Table 46 each soi1 in the map area is rated 
according to its soi1 features for a specific re- 
creational use. The various features of each 
soi1 which are limitations affecting recreational 

use are listed in the last column. The ratings 
are based on soi1 features alone, and do not 
include aesthetic, economic or other physical 
considerations that may be important in selec- 
ting an area for the purpose statedl. A rating 
of none lo slight means the soi1 is very suitable 
for the particular use; a rating of moderate 
indicates that the soi1 has limitations in use but 
that it cari be used under good mamagement; 
a rating of severe means that the soi1 has limiting 
characteristics that make its use for recreation 
pur-poses unsound or very expensive. Use of 
these soils often requires major soi1 reclamation 
work. In the following paragraphs some limi- 
tations of soils for selected recreational uses 
are given. 

Soi1 limitations .for intensive play areas: 
The ratings for this recreation purpose apply 

to areas to be developed for playgrounds, fields 
for baseball, football, tennis and similar organ- 
ized games. These areas generally require a 
nearly level surface, good drainage, freedom 
from flooding and a soi1 texture and consistence 
that give a firm surface and Will support in- 
tensive foot traffic. 

Soi1 limitations for picnic areas subject to inten- 
sive use: 

These ratings are based on soi1 features only 
and do not consider other features such as 
shade trees and the number of lakes in an area 
which may affect the desirability of a site. The 
most desirable soi1 areas for this use have good 
drainage, not subject to flooding and are rea- 
sonably level and provide good footage. 

Soi1 limitations for buildings in recreational 
areas: 

The ratings in Table 46 give preliminary 
information on the suitability of the soils for 
building sites. Detailed investigations are 
usually required for selection of a specific build- 
ing site. More information about the suitability 
of the soils for building purposes is given in 
Section D, Engineering Interpretations, and 
Section E, Soils and Community Developments. 
Soils that are most desirable for building sites 
in recreational areas have good drainage, are 
nearly level to gently sloping and are not sub- 
ject to flooding. 

1. Guidelines and criteria uscd in this interpretive classification are 
taken from Chapter 10, “Use of Soi1 Surveys in Planning for 
Recreation”, by P. H. Montgomery and F. C. Edminster in Soi1 
Surueys and Land Use Planni> 

d 
Bartelli, L. J.. (ed) et al.. Soi1 

Science Society of America an American Swiety of Agronomy, 
1966. 
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Soi1 limitations for paths and trails: 
These soi1 ratings apply to areas that are to 

be used for trails, cross country hiking, bridle 
paths and nonintensive uses that allow for 
random movement of people. It is assumed 
that for these uses, the soi1 areas are to remain 
as they occur in nature. Characteristics con- 
sidered are degree of wetness, degree of slope, 
soi1 texture and susceptibility to flooding. Soils 
such as swamps, marshes, peat bogs and other 
poorly drained areas are considered to have a 
very severe limitation for this use. 

Soi1 limitations for intensive camp areas 
The ratings used apply to the suitability of 

soils as campsites for tents and trailers. The 
accompanying activities for outdoor living are 
also considered. These areas should require 
little site preparation to be made suitable for 
unsurfaced parking of cars and trailers and for 
heavy traffic by people and vehicles. The most 
desirable sites for intensive camp areas are level 
to gently sloping, have good drainage not sub- 
ject to flooding, provide good footage in a11 
kinds of weather and are not subject to blowing. 

TABLE 46 

Ratings and limitations of Soils of the Grahamdale Map Area for Recreational Purposes 

Soi1 name and 
dominant texture 

Agassiz series (coarse sand and 
grave]) 

Agassiz till substrate phase (Sand 
and gravel) 

Alluvium complex (undifferenti- 
ated) 

Almasippi series (loamy Sand) 

Almasippi till substrate phase 
(loamy Sand) 

Balmoral peaty phase (clay loam) 

Baynham complex 

Berlo series (fine Sand) 

Berlo till substrate phase (fine 
Sand) 

Bullhead complex 

Cayer complex 

Clarkleigh series (loam) 

Map 
Symbol 

Ag 

Al 

AIS 

Als/T 

BaCY 

Bmx 

BO 

BO/T 

Bx 

Cax 

C 

Intensive 
@ay 

areas 

moderate 

moderate 

severe 

moderate 

moderate 

severe 

severe 

moderate 

moderate 

severe 

severe 

severe 

Picnic 
areas 

iubject tc 
intensive 

use 
-~ 

none to 
slight 

none to 
slight 

severe 

noderate 

noderate 

severe 

severe 

noderate 

severe 

severe 

severe 

Building 
sites in 
recrea- 
tional 
areas 

none 

none to 
slight 

severe 

noderate 

noderate 

severe 

severe 

noderate 

noderate 

severe 

severe 

severe 

Paths 
and 

t,rails 

none 

none 

severe 

none to 
slight 

none to 
slight 

severe 

severe 

none to 
slight 

none to 
slight 

severe 

severe 

severe 

Intensive 
camp 
areas 

none to 
slight 

none to 
slight 

severe 

noderate 

noderate 

severe 

severe 

noderate 

noderate 

severe 

severe 

severe 

Soi1 features 
affecting use 

Weil drained, no ponding, very rapid 
permeability, gently undulating. 

Same as Agassiz series. 

Seasonal high water table, subject to 
dooding. 

Seasonal high water table, subject to 
blowing if exposed. 

Seasonal high water table, subject to 
blowing if exposed, stones in subsurface 
layers could affect workability. 

Poorly drained, high water table for 
long periods, subject to ponding. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Seasonal high water table, subject to 
blowing if exposed. 

Seasonal high water table, subject to 
blowing if exposed. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Poorly drained, high water table for 
long periods, subject to ponding. 
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TABLE 46-Continued 

Soil name and 
dominant texture 

Clarkleigh peaty phase (loam) 

Clarkleigh saline phase (loam) 

Crane complex 

Davis Point series (clay) 

Fairford series (loam) 

Fairford rock substrate phase 
(loam) 

Fyala till substrate phase (clay) 

Fyala till substrate peaty phase 
Way) 

Garson series (loam) 

z;;;; rock substrate phase 

Glenfields series (clay loam) 

Glenfields peaty phase (clay loam) 

Grindstone complex 

Holditch complex 

Homebrook series (clay) 

Inwood series (loam) 

Inwood rock substrate phase 
(loam) 

Isafold series (loam) 

hlap 
Symbol 

C(P) 

C@a) 

CX 

DP 

Fd 

Fd/R 

FYP 

Fy(P)/T 

Ga 

Ga/R 

Gf 

GfU’) 

Gdx 

Hdx 

Hb 

In 

InjR 

1.7 

Intensive 
play 

areas 

severe 

severe 

severe 

severe 

moderate 

severe 

severe 

severe 

moderate 

severe 

severe 

severe 

severe 

severe 

moderate 

moderate 

severe 

moderate 

Picnie 
amas 

subject ta 
intensive 

use 
--~ 

sevcre 

severe 

severe 

serere 

moderate 

severe 

severe 

Sk3WC 

moderate 

severe 

severe 

severe 

severe 

severe 

moderate 

severe 

severe 

moderate 

Building 
sites in 
rccrea- 
tional 
xeas 

~- 

severe 

serere 

severe 

severe 

noderate 

severe 

severe 

serere 

noderate 

serere 

severe 

severe 

severe 

severe 

noderate 

severe 

severe 

noderate 

-- 

Paths 
and 

trails 

severe 

severe 

severe 

aoderate 

none to 
slight 

none to 
slight 

severe 

severe 

none to 
slight 

none to 
slight 

severe 

severe 

severe 

severe 

none to 
slight 

none to 
slight 

noderatc 

none to 
slight 

Intensive 
camp 
areas 

.-~ 

severe 

severe 

severe 

severe 

noderate 

severe 

severe 

severe 

noderate 

severe 

severe 

severe 

severe 

severe 

noderate 

severe 

severe 

noderate 

Soi1 features 
affecting use 

Poorly draincd, high rvater table for 
long periods, subject to ponding. 

Poorly drained, high water table for 
long periods, subject to ponding. 

Very poorly drained, high water table 
throughout the year, poor traficability, 
organic S&I. 

Slow permeability, seasonal high water 
table, very sticky and slippery when wet. 

Very stony to escessively stony, sticky 
and slippery when wet. 

Excessively stony, sticky and slippery 
when wet, shallox depth to bedrock. 

Poorly drained, high xater table for 
long periods, subject to frequent pond- 
ing, very slow permeability. 

Same as Fyala till substrate. 

Very stony to excessively stony at the 
surface, sticky and slippery when wet. 

Excessively stony, sticky and slippery 
when wet, shallow depth to bedrock. 

Poorly drained, high water table for 
long periods, subject to ponding. 

Poorly drained, high water table for 
long periods, subject to ponding. 

Very poorly drained, high mater table 
throughout the year, poor trafficabilit,y, 
organic soil. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Slow permeability, very sticky and 
slippery when wet. 

Very stony to excessively stony at the 
surface, seasonal high water table, 
sticky and slippery shen wet. 

Excessively stony, seasonal high water 
table, shallon depth to hedrock. 

hioderately well drained, very stony 
to excessively stony at the surface, 
sticky and slippery when wet. 
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Soi1 name and 
dominant texture 

Janora eomplex 

Julius complex 

Kilkenny complex 

Kinwow series (clay) 

Lakeland series (clay loam) 

Lakeland till substrate phase 
(clay loam) 

Lakeland saline phase (clay loam) 

Lakeland till substrate saline 
phase (clay loam) 

Leary complex (coarse sand and 
grave]) 

Leary till substrate phase (Sand 
and gravel) 

Lundar seriea (loam) 

Malonton peaty phase (Sand) 

Malonton till substrate, peaty 
phase (Sand) 

Marsh complex 

hleleb seriea (loam) 

Meleb peaty phase (loam) 

Meleb rock substrate phase (loam) 

Map 
Symbol 

Jax 

Jx 

Kx 

Xi 

La 

La/T 

La(sa) 

Lacsa) /T 

LYX 

LYXP 

Lu 

Mn(P) 

an(P) /T 

Mh 

Ml 

MG’) 

MI/R 

Intensive 
Pb 

areas 

severe 

severe 

severe 

moderate 

moderate 

moderate 

moderate 

Boderate 

moderate 

moderate 

moderate 

severe 

severe 

severe 

severe 

severe 

severe 

TABLE 46-Continued 

Picnic 
areas 

;ubject tc 
intensive 

use 

severe 

severe 

severe 

moderate 

moderate 

moderate 

moderate 

moderate 

none to 
slight 

none to 
slight 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

Building 
sites in 
recrea- 
tional 
areas 

severe 

severe 

severe 

moderate 

moderate 

moderate 

moderate 

moderate 

none 

none to 
slight 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

.25 

Paths 
and 

trails 

severe 

severe 

severe 

none to 
slight 

none to 
slight 

none to 
slight 

none to 
slight 

none to 
slight 

none 

none 

moderate 

severe 

severe 

severe 

severe 

severe 

severe 

Intensive 
camp 
areas 

severe 

severe 

severe 

moderate 

moderate 

moderate 

moderate 

moderate 

none to 
slight 

none to 
slight 

none to 
slight 

severe 

severe 

severe 

severe 

severe 

severe 

Soi1 features 
affecting use 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soi]. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Very poorly drained, high water table 
throughout the year, poor trafficahility, 
organic soil. 

Slow permeability, very sticky and 
slippery when wet. 

Moderately slow permeability, seasonal 
hk$$er table, sticky and slippery 

Moderately slow permeability, seasonal 
high water table, sticky and slippery 
when wet, stones in subsurface layers 
could affect workability. 

Same as Lakeland seriea. 

Same as Lakeland till substrate phase. 

Well drained, no ponding, very rapid 
permeability, gently undulat.ing. 

Same as Leary complex. 

Very stony to excesaively stony at the 
surface, seasonal high water table, 
sticky and slippery when wet. 

Poorly drained, high water table for long 
periods, subject to pondmg. 

Poorly drained, high water table for long 
periods, subject to pnnding, slow per- 
meability in subsurface layers. 

Very poorly drained, water table at or 
near the surface throughout the year. 

Poorly drained, high water table for long 
periods, subject to ponding, moderately 
to excessively stony at the surface. 

Same aa Meleb series. 

Poorly drained, high water table for long 
periods, subject to pondmg, shallow 
depth to hedrock. 



SOILS OF THE GRAHAMDALE AREA 

TABLE 46-Continued 

Soi1 name and 
dominant texture 

Meleb rock substrate peaty phase 
(loam) 

Molson complex 

Narcisse series (loam) 

Okno complex 

Plum Ridge series (very fine sandy 
loam) 

Plum Ridge till substrate phase 
(very fine sandy loam) 

Plum Ridge saline phase (very 
fine sandy loam) 

Ridley series (elay) 

Rock 

Saline Flats (loam) 

Sand Beaches (sand and cohbles) 

Spearhill complex, till substrate 
phase (Sand and gravel) 

Stead complex 

Sundown till substrate phase 
(Sand and gravel) 

Sundown till substrate, peaty 
phase (sand and gravel) 

Map 
Symbol 

Ml(P)/R 

MX 

Na 

0X 

PI 

PI/T 

Pl(sa) 

RY 

R 

Sf 

Sh 

Spx/T 

SU/T 

SUG’)/T 

Intensive 
plw 
areas 

severe 

severe 

severe 

severe 

moderate 

moderate 

moderate 

severe 

severe 

severe 

severe 

moderate 

severe 

severe 

severe 

Picnic 
areas 

;ubject t( 
intensive 

use 

severe 

severe 

severe 

severe 

moderato 

moderatt 

moderat 

severe 

severe 

severe 

severe 

moderatt 

severe 

severe 

severe 

- 

1 

Building 
sites in 
reerea- 
tional 
areas 

severe 

severe 

severe 

severe 

moderate 

moderate 

moderate 

severe 

severe 

severe 

severe 

moderate 

severe 

severe 

severe 

Paths 
and 

trails 

severe 

severe 

none to 
slight 

severe 

none to 
slight 

none to 
slight 

none to 
slight. 

moderate 

moderat,e 

severe 

moderate 

moderate 

severe 

severe 

severe 

Intensive 
camp 
areas 

severe 

severe 

severe 

severe 

moderate 

moderate 

moderate 

severe 

severe 

severe 

severe 

moderate 

severe 

severe 

severe 

Soi1 features 
affecting use 

Same as Meleb rock substrate phase. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Exceedingly stony and rocky, shallow 
depth to bedrock, sticky and slippery 
when wet. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
orgahc soil. 

Somewhat poorly drained, high seasonal 
water table, moderate permeahility, 
sticky and slippery when \vet. 

Somewhat poorly drained, high seasonal 
water table, moderate permeabilit,y, 
sticky and slippery when wet, stones in 
suhsurface layem could affect work- 
ability. 

Same as Plum Ridge series. 

Slow permeability, seasonal high water 
table, very sticky and slippery when 
wet. 

Lack of soi1 to support vegetation, 
level to undulating topography. 

Poorly drained, high water table, 
subject to ponding, supports only a 
sparse growth of salt tolerant plants. 

Difficult to establish vegetation, some 
areas subject to blowing, subject to 
flooding. 

Seasonal high water table, stones in 
suhsurface layers could affect work- 
ability. 

Very poorly drained, high water table 
throughout the year, poor trafficability, 
organic soil. 

Poorly drained, high water table for long 
periods, stones in subsurface layers 
could affect workability, subject to 
ponding. 

Same as Sundown series-till substrate 
phase. 

126 



Sou 0F THE GRAHAMDALE AREA 

TABLE 46-Continued 

Soi1 name and 
dominant texture 

Tarno series, peaty phase (clay) 

Valpoy series (Sand) 

Valpoy series-peaty phase (Sand) 

Valpoy till substrate phase (Sand) 

Valpoy till substrate peaty phase 

Wentland series (very fine sandy 
loam) 

Wentland peaty phase (very fine 
sandy loam) 

Wentland till substrate phase 
(very fine sandy loam) 

Woodridge complex (coarse sand 
and gravel) 

Woodridge complex, rock sub- 
strate phase (coarse sand and 
gravel) 

Map 
Symbol 

‘h(P) 

VP 

VP(P) 

VP/T 

Vp(WT 

We 

WP) 

We/T 

wx 

Wxm. 

Intensive 
play 
areas 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

moderate 

moderate 

Picnic 
areas 

subject to 
intensive 

use 

severe 

sevcre 

severe 

severe 

severe 

severe 

severe 

severe 

none to 
slight 

moderate 

Building 
sites in 
recrea- 
tional 
areas 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

none 

severe 

Paths 
and 

trails 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

none 

none to 
slight 

Intensive 
camp 
areas 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

severe 

none to 
slight 

moderate 

Soil features 
affecting use 

Poorly drained, high water table for long 
periods, subject to frequent ponding, 
very slow permeability. 

Poorly drained, high water table for long 
periods, subject to ponding. 

Same as Valpoy series. 

Poorly drained, high water table for 
long periods, subject to pondmg, slow 
permeability in subsurface layers. 

Same as Valpoy series-till substrate 
phase. 

Poorly drained, high water table for long 
periods, subject to ponding, moderate 
permeability, sticky and slippsry when 
wet. 

Same as Wentland series. 

Poorly drained, high water table for long 
periods, subject to ponding, moderate 
permeability! sticky and slippery when 
wet, stones m subsurface layers. 

Weil drained, no ponding, very rapid 
permeability, gently undulatmg topo- 
graphe. 

Well drained, very rapid permeability, 
shallow depth to hedrock, excessively 
stony. 
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GLOSSARY 

AASHO clussij’ïcation (soil engineering)-The officia1 class- 
ification of soi1 materials and soi1 aggregate mixtures 
for highway construction used by the American As- 
sociation of State Highway Ofi’ïcials. 

Alluvium-A general term for a11 deposits of modern rivers 
and streams. 

Available nzrtrienl-That portion of any element or com- 
Pound in the soi1 that cari be readily absorbed and 
assimilated by growing plants. 

Availuble soil moisture-The portion of water in a soi1 that 
cari be readily absorbed by plant roots; generally 
considered to be that water held in the soi1 up to 
approximately 15 atmospheres pressure. 

Botrlders-Stones which are larger than 24 inches in Conlour-An imaginary line connecting points of equal 
diameter. elevation on the surface of the soil. 

Decile porlion-A one-tenth portion. As used in this 
report the map symbol FdrIns means that the Fair- 
ford soils caver seven tentbs and the Inwood soils 
caver three tenths of the map unit. 

BuIR densily-The weight of overdry soi1 (105°C) divided 
by its volume at field moisture conditions, expressed 
in grams per cubic centimeter. 

Culcareous soi&Soi1 containing sufficient calcium carbon- 
ate (often with magnesium carbonate) to effervesce 
visibly when treated with hydrochloric acid. 

Calcium Carbonate Equivalent-Refers to the percent of 
carbonates in the soi1 expressed on the basis of calcium 
carbonate. Terms used to express the carbonate 
content of soils are: 

noncalcareous.. .............................. < 1 yo 
weakly calcareous.. ........................ l- 5 yo 
moderately calcareous .................. 6-15 ‘% 
strongly calcareous. ....................... 16-25 yo 
very strongly calcareous ............. .26-40% 
extremely calcareous.. .................. > 40% 

Cur6on-ni/rogen rd0 (C/N ratio)-The ratio of the weight 
of organic carbon to the weight of total nitrogen in a 
soi1 or in organic material. 

Cutenu-A sequence of soils of about the same age, derived 
from similar parent materials, and occurring under 
similar climatic conditions but having different char- 
acteristics due to variation in relief and in drainage. 

Cution Exchange Cupucity (CEC)-A measure of the total 
amount of exchangeable cations that cari be held by 
a soil. Expressed in milliequivalents per 100 g of soil. 

Ckzy-As a soi1 separate, the minera1 soi1 particles less 
than 0.002 mm in diameter; usually consisting 
largely of clay minerals. As a soi1 textural class, 
soi1 materials that contain 40 or more percent clay, 
less than 45 percent sand and less than 40 percent silt. 

Cobbles-Rock fragments 3 to 10 inches in diameter. 

Colour-Soi1 colours are compared with a Munsell color 
chart. The Munsell system specifies the relative 
degrees of the three simple variables of colour: hue, 
value and chroma. For example: 10YR 6/4 means a 
hue of lOYR, a value of 6, and a chroma of 4. 

Complen (soil)-Two or more soi1 series that are SO inti- 
mately intermixed in an area that it is impractical to 
separate them at the scale of mapping used. 

APPENDIX 

Conduclivily, elecfrical-A physical quantity that measures 
the readiness with which a medium transmits elec- 
tricity. It is expressed as the reciprocal of the electric 
resistance (ohms) or mmhos per cm at 25°C of a 
conductor which is one cm long with a cross sectional 
area of one square cm. It is used to express the 
concentration of salt in irrigation water or soi1 extracts. 

Consistence (soiZ)-The mutual attraction of the particles 
in a soi1 mass, or their resistence to separation or 
deformation. It is described in terms such as loose, 
soft, friable, firm, hard, sticky, plastic or cemented. 

Continenlul climute-A general term for the typical climate 
of great land masses where wide ranges in temperature 
and other weather conditions occur, because the area 
is not under the influence of large bodies of water. 

Delta-An alluvial or glaciofluvial deposit at the mouth 
of a river that empties into a lake or sea. 

Deflocculufe-To separate or to break up soi1 aggregates 
into individual particles. 

Degradation (of soils)-The changing of a soi1 to a more 
highly leached and more highly weathered condition, 
usually accompanied by morphological changes such 
as the development of an eluviated light coloured 
( Ae) horizon. 

Dwinuge (soiZ)-(1) The rapidity and extent of the re- 
moval of water from the soi1 bv runoff and flow 
through the soi1 to underground -spaces. (2) As a 
condition of the soil, it refers to the frequency and 
duration of periods when the soi1 is free of saturation. 

Dr@-Material of any sort deposited by geological pro- 
cesses in one place after having been removed from 
another. Glacial drift includes unstratified glacial 
till and stratified glacial outwash materials. 

Eluviul horizon-A horizon from which material has been 
removed in solution or in water suspension. 

Erosion-The wearing away of the land surface by de- 
tachment and transport of soi1 and rock material 
through the action of moving water, wind or other 
geological processes. 

Field Moislure Equivalent-The minimum moisture con- 
tent at which a drop of water placed on a smoothed 
surface of the soi1 Will not be absorbed immediately 
by the soil,. but Will spread out over the surface and 
give it a shmy appearance. 

FrZuble-Soi1 aggregates that are soft and easily crushed 
between thumb and forefinger. 

Glucio$uviul deposils-Material moved by glaciers and 
subsequently sorted and deposited by streams flowing 
from the melting ice. These deposits are stratified and 
may occur in the form of outwash plains, deltas, 
kames, eskers and kame terraces. 
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Gleyed soi&-An imperfectly or poorly drained soi1 in 
which the material has been modified by reduction 
or alternating reduction and oxidation. These soils 
have lower chromas or more prominent mottling or 
both in some horizons than the associated well-drained 
soi1 . 

Grave&Rock fragments 2 mm to 3 inches in diameter. 

Grotrnd Moraine-An unsorted mixture of rocks, boulders, 
Sand,, silt and clay deposited by glacial ice. The pre- 
dominant material is till, though stratified drift is 
present in places. Resorting and modification may 
have taken place to some extent by wave-action of 
glacial melt waters. The topography is most com- 
monly in the form of undulating plains with gently 
sloping swells and depressions. 

Grotlndzcaler-Water in the soi1 beneath the soi1 surface, 
usually under conditions where the pressure in the 
water is greater than the atmospheric pressure and 
the voids are completely filled with water. 

Horizon (soiZ)-A layer in the soi1 profile approximately 
parallel to the land surface with more or less well- 
defined characteristics that have been produced 
through the operation of soi1 forming processes. 
ORGANIC HonrzoNs-May be found at the surface of 
minera1 soils or at any depth beneath the surface in 
buried soils or overlying geologic deposits. They 
contain more than 30 percent organic matter. Two 
groups of these layers are recognized: 

o- 

Of- 

Om- 

Oh- 

An organic layer or layers developed under 
poorly drained conditions, or under condi- 
tions of being saturated most of the year or 
on wet soils that have been artificially 
drained. 
Fibric layer, an organic layer which is the 
least decomposed of ail the organic soi1 
materials. It has large amounts of well- 
preserved fiber that is readily identifiable 
as to botanical origin. 
Mesic layer, an organic layer which is inter- 
mediate in decomposition between the less 
decomposed fibric and the more decomposed 
humic materials. This material has inter- 
mediate values for fiber content, bulk density 
and water contents. The material is partly 
altered both physically and biochemically. 
Humic layer, an organic layer which is the 
most decomposed of a11 the organic soi1 
materials. It has least amount of plant fiber, 
the highest bulk density values and the lowest 
saturated water content. This material is 
relatively stable having undergone consider- 
able change from the fibric state primarily 
because of oxidation and humification. 

L-F-H-These are organic layers developed under 
imperfectly to well drained conditions. 

L- An organic layer characterized by the ac- 
cumulation of organic matter in which the 
original structures are easily discernible. 

F- An organic layer characterized by the ac- 
cumulation of partly decomposed organic 
matter. The original structures are discern- 
ible with difhculty. Fungi mycelia are often 
present. 

H- An organic layer characterized by an ac- 
cumulation of decomposed matter in which 
the original structures are indiscernible. 

MASTER MINERAL HORIZONS AND LAYERs-Minera1 
horizons are those that contain less organic matter 
than that specified for organic horizons. 
A- 

B- 

c- 

R- 

LOWER 

b- 
c- 
ca- 

cc- 

e- 

f- 

A minera1 horizon or horizons formed at or 
near the surface in the zone of removal of 
materials in solution and suspension and/or 
maximum accumulation of organic matter. 
Included are: (1) horizons in which organic 
matter has accumulated as a result of biologie 
activity (Ah); (2) horizons that have been 
eluviated of clay, iron, aluminum, and/or 
organic matter (Ae); (3) horizons having 
characteristics of (1) and (2) above but 
transitional to undedying B‘ or C (AB or 
A and B); (4) horizons markedly disturbed 
by cultivation or pasture (AP). 
A minera1 horizon or horizons characterized 
by one or more of the following: (1) an en- 
richment in silicate clay, iron, aluminum or 
humus, alone or in combmation (Bt, Bf, Bfh, 
and Bh); (2) an alteration by hydrolysis, 
reduction or oxidation to give a change in 
colour or structure from horizons above 
and/or below and does not meet the require- 
ments of (1) and (2) above (Bm, Bmg). 
A minera1 horizon or horizons comparatively 
unaffected by the pedogenic processes opera- 
tive in A and B, excepting (1) the process of 
gleying, and (2) the accumulation of calcium 
and magnesium carbonates and more soluble 
salts (Cca, Csa, Cg and C). 
Underlying consolidated bedrock, such as 
granite, sandstone, limestone, etc. The 
boundary between the R layer and any 
overlying unconsolidated material is called 
a lithic contact. 

CASE SUFFIXES 

Buried soi1 horizon. 
A cemented (irreversible) pedogenic horizon. 
A horizon with secondary carbonate enrich- 
ment where the concentration of lime exceeds 
that present in the unenriched parent ma- 
terial. It is more than four inches thick and 
if it has a CaC03 equivalent of less than 
15 percent it should have at least 5 percent 
more CaC03 equivalent than the parent 
material (IC). If it has more than 15% 
CaC03 equivalent, it should have % more 
CaC03 equivalent than IC. 
Cemented (irreversible) pedogenic concre- 
Lions. 
A horizon characterized by removal of clay, 
iron, aluminum or organic matter alone or in 
combination. It is higher in colour value by 
one or more units when dry than an under- 
lying B horizon. 
A horizon enriched with hydrated iron. It 
usually has a chroma of three or more. The 
criteria for an f horizon (excepting Bgf) are 
that the oxalate-extractable Fe and Al ex- 
ceeds that .of the IC horizon by 0.8 percent 
or more (A (Fe+Al) > 0.8pI) and the ratio 
of organic matter to oxalate-extractable iron 
is less than 20. The horizons are differentiated 
on the basis of organic matter content into: 
Bf, less than 5 percent organic matter; Bfh, 
5 to 10 percent organic matter; Bhf, more 
than 10 percent organic matter. 
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g- 

h- 

j- 

k- 

A horizon characterized by grey colours 
and/or prominent mottling indicative of per- 
manent or periodic intense reduction. Chro- 
mas of the matrix are generally one or less. 
A horizon enriched with organic matter. 
When used with A alone, it refers to the 
accumulation of organic matter and must 
contain less than 30 percent organic matter. 
It must show one Munsell unit of value 
darker than the horizon immediately below 
or have one percent more organic matter 
than the IC. When used with A and e it 
refers to an Ah horizon which has been de- 
graded as evidenced, under natural condi- 
tions, by streaks and splotches and often by 
platy structure. 
Used as a modifier of e, g, n, and t to devote 
an expression of, but failure to meet the 
specified limits of the suffix it modifies. 
Presence of carbonate as indicated by visible 
effervescence with dilute HCI. 

m- A horizon slightly altered by hydrolysis, 
oxidation or solution, or a11 of them to give 
a change in colour or structure or both. The 
suffix is used with B to denote a B horizon 
that is greater in chroma by one or moreunits 
than the parent material or that has granular, 
blocky or prismatic structure without evi- 
dence of strong gleying and has n (Fe +A 1) 
< 0.8%. It may not be used under an Ae 
horizon but may be used under an Aej hori- 
zon. This suffix cari be used as Bm or Bmgj. 

P- A layer Pisturbed by man’s activities, i.e. by 
c$v;tron andjor pasturmg. TO be used only 

s- 

sa- 

t- 

A horizon with salts including gypsum which 
may be detected as crystals or veins, or as 
surface trusts of salt crystals, or by distressed 
trop growth, or by the presence of salt toler- 
ant plants. 
A horizon with secondary enrichment of 
salts more soluble than calcium and mag- 
nesium carbonates where the concentration 
of salts exceeds that present in the unen- 
riched parent material. The horizon is four 
inches or more thick. The conductivity of 
the saturation extract must be at least 
4 mmhos/cm and must exceed that of the C 
horizon bv at least one-third. 
A horizon enriched with silicate clay. It is 
used with B alone (Bt, Btg, etc.). 

Horizon boundary-Boundaries vary in distinctness and in 
surface topography. The distinctness depends partly 
on the contrast between the horizons and partly on 
the width of the boundary itself. The width of bound- 
aries between soi1 horizons is described as follows: 

abrupt -1ess than one inch wide 
clear -one to 2.5 inches wide 
gradua1 -2.5 to 5 inches wide 
diffuse -more than 5 inches wide 

The topography of horizon boundaries is described 
as follows: 

smooth -nearly plain 
wavy -pockets are wider than deep 
irregular-pockets are deeper than wide 
broken -parts of the horizon are 

unconnected with other parts 

Hydrattlic Condtrclivity-Refers to the effective flow veloc- 
ity or discharge velocity in soi1 at unit hydraulic 
gradient. It is an approximation of the permeability 
of the soi1 and is espressed in inches per hour. 

Illuvial Irorizon-A soi1 horizon in which material carried 
from an overlying layer has been precipitated from 
solution or denosited from suspension. The laver of 
accumulation.’ 

Laczrslrine deposils-Material deposited by or settled out 
of lake waters and exposed by lowering of the water 
levels or elevation of the land. These sediments range 
in texture from sand to clay and are usually varved 
(layered annual deposits). 

Liquid limil (Upper plastic Zimit)-The water content cor- 
responding to an arbitrary limit between the liquid 
and plastic states of consistency of a soil. The water 
content at this boundary is dehned as that at which 
a pat of soi1 tut by a groove of standard dimensions 
Will flow together for a distance of half inch under the 
impact of 25 blows in a standard liquid limit appara- 
tus. 

Mur&-Soft and unconsolidated calcium and/or magnesium 
carbonate, often shells, usually mixed with varying 
amounts of clay or other impurities. 

Millieqtcivalenf (me)-One-thousandth of an equivalent. 
An equivalent is the weight in grams of an ion or 
compound that combines with or replaces one gram 
of hydrogen. The atomic or formula weight divided 
by valence. 

Moltles-Irregularly marked spots or streaks, usually 
yellow or orange but sometimes blue. They are des- 
cribed in order of abundance (few, common, many), 
size (fine, medium, coarse) and contrast (faint, dis- 
tinct,, prominent). Mottling in soils indicates poor 
aeration and lack of good drainage. 

Parent malerial-The unaltered or essentially unaltered 
minera1 or organic material from which the soi1 profile 
develops by pedogenic processes. 

Ped-An individual soi1 aggregate such as granule, prism 
or block formed by natural processes (in contrast 
with a clod which is formed artificially). 

Pedology-Those aspects of soi1 science involving consti- 
tution, distribution, genesis and classification of soils. 

Perc&&z-The downward movement of water through 

Permeability-The ease with which water and air pass 
through the soi1 to a11 parts of the profile. It is des- 
cribed as rapid, moderate or slow. 

pH-The intensity of acidity or alkalinity, expressed as the 
logarithm of the reciprocal of the H + concentration. 
pH 7 is neutral, lower values indicate acidity and 
higher values alkalinity. 

Plastic Limit-The water content corresponding to an 
arbitrary limit between the plastic and the semisolid 
states of consistency of a soil. 

Plaslicily Index-The numerical difference between the 
liquid and the plastic limit. The plasticity index 
gives the range of moisture contents within which a 
soi1 exhibits plastic properties. 

Profile, soil-A vertical section of the soi1 through a11 its 
horizons and extending into the parent material. 
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Reaclion, soi&--The acidity or alkalinity of a soil. 
Acid reactions are characterized as follows: 

extremely acid .................... pH below 4.5 
very strongly acid.. ............ pH 4.5. to 5.0 
strongly acid.. .................... 
medium acid.. 

pH 5.1 to 5.5 
...................... pH 5.6 to 6.0 

slightly acid.. ...................... pH 6.1 to 6.5 
Neutral reactions are from pH 6.6 to 7.3 
Alkaline reactions are characterized as follows: 

mildly alkaline .__.__.,,,,.._._____ pH 7.4 to 7.8 
modërately alkaline _.._..____.. pH 7.9 to 8.4 
strongly alkaline. ._.___..,,, pH 8.5 to 9.0 
very strongly alkaline . . . . pH above 9.0 

Regolilh-The unconsolidated mantle of weathered rock 
and soi1 material on the earth’s surface. 

Relief-The elevation or inequalities of the land surface 
when considered collectively. 

Saline Soi&A nonalkali soi1 containing soluble salts in 
such quantities that they interfere with the growth 
of most trop plants. The conductivity of the satura- 
tion extract is greater than 4 mmhos/cm. 
Approximate limits of salinity classes are: 

non-saline. . . . . . . . .__.___ 0 to 4 millimhos/cm 
slightly saline ..,,,._.._,,.. 5 to 8 millimhos/cm 
moderately saline........9 to 15 millimhos/cm 
strongly saline.. _. _. .more than 15 millimhos/cm 

Sand-A soi1 particle between 0.05 and 2.0 mm in dia- 
meter. The textural class name for any soi1 containing 
85 percent or more of sand and not more than 10 
percent of clay. 

U l0 20 30 40 50 60 70 80 90 100 

Percent Sand 

Soi1 textural classes. Percentages of clay and 
sand in the main textural classes of soils; the 

remainder of each class is silt. 

Suturalion percentage-The moisture percentage of a 
saturated soi1 paste expressed on an oven-dry weight 
basis. 

Series, soi&The second category in the Canadian Classi- 
fication System. This unit of classification consists 
of soils that have soi1 horizons similar in their differ- 
entiating characteristics and arrangement in the 
profile, except for surface texture and are formed 
from a particular type of parent material. 

Si&-Soi1 mineral particles ranging between 0.05 and 
0.902 mm in equivalent diameter. Soi1 of the textural 
class silt contains 80 percent silt and less than 12 
percent clay. 

Soil-The unconsolidated minera1 material on the imme- 
diate surface of the earth that serves as a natural 
medium for the growth of land plants. Soi1 has been 
subjected to and intluenced by genetic and environ- 
mental factors of: parent material, climate (including 
moisture and temperature effects), macro- and micro- 
organisms, and topography, a11 acting over a period 
of time. 

Solum-The Upper horizons of a soi1 above the parent 
material and in which the processes of soi1 formation 
are active. It usually comprises the A and B horizons. 

Stones-Rock fragments over 10 inches in diameter. 
Sloniness-The relative proportion of stones in or on the 

soil. The classes of stoniness are defined as follows: 
Slightly stony land-some stones that offer only slight 

or no hindrance to cultivation 
Moderately stony land-enough stones to cause some 

interference with cultivation 
Very stony land-sufficient stones to constitute a 

serious handicap to cultivation, some clearing 
required 

Exceedingly stony land-sufficient stones to prevent 
cultivation until considerable clearing is done 

Excessively stony land-too stony to permit any 
cultivation (boulder or stone pavement) 

Sfratified materi&-Unconsolidated Sand, silt and clay 
arranged in strata or layers. 

S&u&re-The combination or arrangement of primary 
soi1 particles into secondary soi1 particles, units or 
peds, which are separated from adjoining aggregates 
by surfaces of weakness. Agreggates differ in grade 
(distinctness) of development. Grade is described as 
structureless (no observable aggregation or no definite 
orderly arrangement: amorphous if coherent, single- 
grained if noncoherent), weak, moderate, and strong. 
The aggregates vary in class (size) and are described 
as fine, medium, coarse, and very coarse. The size 
classes vary according to the type (shape) of struc- 
ture. The types of structure mentioned in this 
report are: 
Granular-having more or less rounded aggregates 

without smooth faces and edges 
Platy-having thin, plate-like aggregates with faces 

mostly horizontal 
Blocky-having blocklike aggregates with Sharp, 

angular corners 
Subangular blocky-having blocklike aggregates with 

rounded and flattened faces and rounded corners 
By convention an aggregate is described in the order 
of grade, class and type, e.g. strong, medium, blocky 
and moderate, coarse, granular. In the parent ma- 
terial of soils the material with structural shapes may 
be designated as pseudoblocky, pseudoplaty, etc. In 
stratified materials a bed is a unit layer distinctly 
separable from other layers and is one or more cm 
:hi&, but a lamina is a similar layer less than 1 cm 
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Soil tenture-The relative proportions of the various soi1 
separates in a soi1 as described by the classes of soi1 
texture. (See illustration page 131). 
For convenience, soi1 textures are grouped together 
into five classes as follows: 
Coarse textured-sands, loamy Sand, loamy fine sand 
Moderately coarse textured-loamy very fine Sand, 

sandy loam, fine sandy loam 
Medium-textured-very fine sandy loam, loam, silt 

loam, silt, sandy clay loam (light) 
Moderately fine-textured-clay loam, silty clay loam, 

sandy clay loam (heavy) 

Topograpky-The shape of the gr’ound surface such as 
hills, mountains or plains. The soi1 slopes may be 
smooth or irregular. The slope classes used in this 
report are defined as follows: 
depressional to nearly level 
very gently sloping or gently undulating 

0 to 0.57& 

gently sloping or undulating 
2+;ot;$y0 

moderately sloping or gently rolling 5+ to 97: 
Type, kil-The lowest unit in the natural system of soi1 

classification. It is a subdivision of the soi1 series 
based on significant variations in the properties of 
the plow layer. 

Fine-textured-sandy clay, silty clay, clay 

Tier-The classification of organic soils is dependent on 
the presence of certain diagnostic organic layers and 
their arrangement with respect to one another in an 
arbitrarily selected control section. This control 
section is divided into a surface, middle and bottom 
tier (see diagram page 132). 

Unified Soil Classification Syslem (engineeG&--A classi- 
fication system based on the identification of soils 
according to their particle size, gradation, plasticity 
index and liquid limit. 

Waler fable-The Upper limit of the part of the soi1 or 
underlying rock material that is wholly saturated 
with water. 

Till, gZacinZ--Unstratified glacial drift deposited directly 
by the ice and consisting of clay, Sand, gravel, and 
boulders intermingled in any proportion. 

Wafer-kolding capaci&-The ability of a soi1 to hold water. 
The water-holding capacity of sandy soils is usually 
considered to be low, while that of clayey soils is high. 
It is often expressed in inches of water per foot depth 
of soil. 

TilUz-The physical condition of soi1 as related to its ease Wealkering-The physical and chemical disintegration, 
of tillage, fitness as a seedbed, and its impedance to alteration and decomposition of rocks and minerals 
seedling emergence and root penetration. at or near the earth’s surface by atmospheric agents. 
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A diagrammatic representation of depth relationships of 
tiers and control sections for Typic and Terric subgroups 

of Organic soils and of Minera1 soils. 
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