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PREFACE 

The Soils of the Waterhen Area report is the twenty-third in a series of reports 
devoted to the description of Manitoba soils. The purpose of the report is to supply 
basic information about the soils of the area; their distribution, characteristics, 
capabilities for agricultural and forest trop production and their engineering prop- 
erties for construction, recreational and community development. The publication 
consists of the report and two accompanying coloured soi1 maps. 

Soit series were the basic units employed wherever the scale of mapping permit- 
ted. In most of the map area, however, soi1 series could not be shown individually as 
they occurred in small intricate patterns. Consequently, the map units are mostly 
combinations of two or more soi1 series that occur within a given bounded area. 

The soi1 maps indicate the distribution and area of the soit map units. They are 
published at the scale of I:l26 720 or one inch equals two miles. Townships and 
Ranges are indicated along the map margin. Soi1 mapping units are identified by 
colour and symbols. Colour and symbol codes recognize dominant member series. 
A colour and symbol key appears in the descriptive legend of the map. 

The report is presented in four parts. Part 1 provides a general description of the 
area. Part 2 describes the physical features such as bedrock geology and surface 
deposits, relief and drainage, climate and vegetation that affect the development of 
the soils. Part 3 deals with factors affecting soi1 development, soi1 classification, the 
procedures used to map the soils and a detailed description of the physical, chemical 
and morphological features of the important soils in the map area. Part 4 presents 
an evaluation of the soils in the area for dryland and irrigation agriculture, forestry, 
and interpretations for various engineering properties related to urban development 
planning and recreational developments. 

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

Four appendices are included in the report. The first contains a glossary of 
common terminology used in the report, the second is a listing of terminology used 
to describe soils, the third contains definitions of geological terms used to described 
landforms and surface deposits and the fourth is a series of guide tables that are used 
to rate soils for selected engineering and recreation uses. 

During the course of the survey, a considerable amount of data for the soils 
mapped in the Waterhen area was generated, that, for practical reasons cannot be 
included in this report. This data has been input into the Canada Soi1 Information 
System (CanSIS) data bank. This computerized system of data management permits 
automated manipulation and statistical evaluation of data for soi1 characterization 
and interpretations. In addition, the Cartographie File of CanSIS provides a capa- 
bility to produce derived maps of various kinds quickly and inexpensively. The types 
of derived maps that cari be generated from the basic soi1 map include the sixteen 
interpretations that are provided in tabular form in this report as well as a number 
of single feature maps showing drainage, texture of surface deposits, slope, stoniness 
and salinity. A package of interpretive maps and single feature derivative maps cari 
be made available on request to the Canada-Manitoba Soi1 Survey, Room 362, Ellis 
Building, University of Manitoba, R3T 2N2. 
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SUMMARY 

The Waterhen map area covers about 1 188 840 hectares (approximately 4,590 
square miles) of which almost 25 percent or 296 500 hectares are occupied by lakes. 
The area, located in the northern Interlake district of Manitoba, falls entirely within 
the Manitoba Plain portion of the Interior Continental Plain of North America. The 
climate is subhumid continental with mean annual temperatures and precipitation 
of 0°C and 430 millimeters, respectively. The area lies wholly within the Boreal For- 
est Region with boreal conifers and hardwoods forming the characteristic vegeta- 
tion. Black spruce constitutes the climax species in the map area. 

On the basis of surface deposits the map area may be divided into six physio- 
graphie regions; (1) the Interlake Plain, (2) the Westlake Till Plain, (3) the Moose 
Lake Plain, (4) The Pas Moraine, (5) the Sturgeon Bay Lowland, and (6) the Lake 
St. Martin Lowland. The largest of these, the Interlake Plain is an area of strongly 
water-worked, drumlinized, very gently sloping ground moraine. Extremely calca- 
reous loamy till interspersed with extensive peatlands form the dominant surface 
deposits of this region. Many small, shallow lakes, with irregular marshy shorelines 
are common to the region. Only a small portion of the Westlake Plain, represented 
by Birch Island in Lake Winnipegosis, is present in the Waterhen map area. This 
physiographic region is very similar in relief and parent material deposits to the 
Interlake Plain. The Sturgeon Bay lowland occupies the area on the east side of the 
map area, below the 244 meter contour, and exhibits a depressional to nearly level 
topography characterized by dominantly deep organic deposits underlain by clayey 
lacustrine sediments. A small portion of the Lake St. Martin Lowland occurs in the 
south eastern section of the map area. This subsection of the Lake Winnipeg Low- 
land generally has elevations between 244 and 251 meters and exhibits level to gently 
sloping topography. This area is characterized by shallow organic deposits and by 
extremely calcareous loamy till in complex association with moderately to strongly 
calcareous clay till deposits. The northern limits of the Interlake Plain are defined by 
The Pas Moraine, an end moraine with prominent beach ridges on its south scarp. 
The moraine itself has a fluted topography of relatively low relief consisting mainly 
of extremely calcareous, loamy, glacial till ridges with shallow to deep organic 
deposits in adjacent swales. A portion of the Moose Lake Plain occurs north of The 
Pas Moraine. The topography of this ground moraine plain is gently sloping and 
fluted. Limestone bedrock outcrops are relatively common. Organic deposits are 
extensive and are invariably underlain by extremely calcareous medium textured 
glacial till. Thin deposits of these glacial till materials over limestone bedrock are 
also quite prevalent. 

The land area is composed of approximately 50 percent Organic soils; 20 percent 
Brunisolic soils; 12 percent Gleysolic soils; 8 percent Chernozemic soils and 10 per- 
cent Luvisolic soils. Much of the area is poorly to very poorly drained (approxi- 
mately 60% of land area) with approximately 40 percent of the soils being well to 
imperfectly drained. Soils developed on the extremely calcareous loamy till have 
shallow profiles and are invariably very stony whereas those soils formed on the 
moderately calcareous clayey till and lacustrine sediments tend to have deeper pro- 
files and fewer stones. 

The soils of the Waterhen map area are, for the most part, not suitable for the 
sustained production of such regionally adapted crops as wheat, oats, barley and 
flax. The problems prevalent in the area are excessive stoniness, poor drainage, and 
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to a lesser extent topographie pattern (ridge and swale), risk of flooding, occurrence 
of bedrock close to the surface, and adverse climatic conditions in some cases. 

About 9 percent (of the land area) of the soils in the area fa11 in Soi1 Capability 
Class 2 and 3; these are the slightly to moderately stony, well to imperfectly drained, 
clayey Dark Gray and Gray Luvisol soils. About 24 percent (of the land area) of the 
soils are in Class 4, and have severe limitations to sustained use due mainly to stoni- 
ness and lack of adequate soi1 drainage. About 8 percent are suitable only for 
improved pasture (Glass 5) due to a variety of problems including stoniness, risk of 
flooding, and coarse soi1 textures. Approximately 17 percent are Class 6, because of 
excessive stoniness and poor drainage, and are suitable only as unimproved pasture; 
miscellaneous soils such as marsh, rock outcrop and sand beaches which comprise 3 
percent of the area are in Glass 7 and have no potential for agricultural use. Organic 
soils comprise approximately 50 percent of the land area and have little or no value 
for agriculture in their native state. About 30 percent of the organics soils would be 
placed in Glass 4,5 percent in Glass 5, and 15 percent in Class 6 if adequate drainage 
were provided. 

The soils were also rated as to their suitability for irrigation. No soils are in 
Classes 1 and 2 but 0.5 percent of the soils belong in Class 3. These loamy alluvial 
soils have a fair suitability for irrigation; high watertable and topography provide 
problems for irrigation. The majority of the soils, 99.5 percent of the land area, fa11 
into Glass 4 which is poor to unsuitable for long term irrigation. They have prob- 
lems related to high water tables, low permeability, rapid permeability and topogra- 
NY. 

Forest capability of the soils in the map area are rated according to their capabil- 
ity to grow commercial timber or pulp, and range from Class 3 to 7. Potential pro- 
ductivity on these soils range from 6.3 cubic meters per hectare per year to less than 
0.8 cubic metres per hectare per year. The basic limitations to production are 
regional climate, nutritional problems associated with excessively high levels of lime 
carbonate in the soils, excessive wetness and droughtiness. Only 5 percent of the 
land consists of soils in Glass 3, 27 percent are Glass 4, and 5 percent are Class 5. 
About 26 percent have very severe limitations to tree growth because of excessive 
wetness and are placed in Class 6. Soils in Class 7 caver approximately 37 percent of 
the land area. Commercial tree growth on most of these soils is precluded because of 
excessive wetness. The majority of the soils in Classes 6 and 7 are organic or peaty 
phases of poorly drained minera1 soils. 

Most of the problems affecting the use of minera1 soils for engineering projects 
and the implementation of urban and recreation developments are associated with: 
(a) the high content of silt and clay or non-granular materials in the soils, (b) the 
high shrink-swell potential and slow to very slow permeability of the clayey soils, (c) 
the very stony conditions and irregular topography of the glacial till soils and (d) the 
lack of adequate natural drainage and high water tables over large portions of the 
map area. Organic soils in the map area are very poorly drained and present addi- 
tional diffïculty for engineering use because of high compressibility and low bearing 
strength. 

The entire map area remains as Crown Land utilized mainly in its native state for 
forestry, wildlife management and for associated recreation activities. The main fac- 
tors limiting agricultural development and more intensive use of these lands are cli- 
mate, poor drainage and relative unsuitability of the soils. 



HOW TO USE THIS SOIL REPORT 

This report on the Soils of the Waterhen area contains a considerable amount of 
information on the soils, their origin and formation, their classification and their 
potential for various uses such as dryland agriculture, irrigation, forestry, engineer- 
ing, urban and recreation development. The report is presented in four parts; Part 1 
providing a general description of the area, Part 2 describing the physical factors 
affecting the formation of the soils, Part 3 dealing with the factors affecting soi1 
development, classification and description of individual soils and Part 4 is an inter- 
pretive section evaluating the soils for various uses. The soi1 maps are included in the 
pocket at the back of the report. 

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

Step 1 
Step 2 

Step 3 

Step 4 

Step 5 

Locate the area of interest on the soi1 map. 
Note the map unit symbols that occur in the area of interest. Complex 
map symbols use deciles to indicate the proportion of each soi1 compo- 
nent in the map unit. 
Cons& the map legend at the side of the soi1 map. Symbols are listed 
alphabetically giving soi1 name and dominant texture, soi1 classification, 
generalized description of parent materials, dominant drainage and vege- 
tation and a generalized description of topography and stoniness. 
For interpretive information consult the appropriate section and tables 
in Part 4. Guides for the evaluation of engineering and recreation uses 
are found in appropriate Guide Tables in Appendix D. 
For more specific information on the soils, consult Part 3, where each 
soi1 is described in alphabetical order according to soi1 name. Physical 
and chemical analysis are presented for representative soils. 
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PART 1 

GENERAL DESCRIPTION OF AREA 

LOCATIONAND EXTENT 
The Waterhen map area encompasses 

1 188 840 hectares (11 888 sq. km) of unorganized 
territory in the northern Interlake district of Mani- 
toba. Within the map area water accounts for 
296 536 hectares (Lake Winnipeg 142 542 hec- 
tares, Lake Winnipegosis 67 170 hectares). The 
map area extends between 52 and 53 north latitude 
and 97 45’ and 100 west longitude and includes a11 
of Townships 36 to 45, the lower portion of Town- 
ship 46 and upper portion of Township 35 in 
Ranges 4 to 18 west of the Principal Meridian. 

This map area covers a11 of the Waterhen Lake 
NTS Sheet 63B. The area from 97” 45’ to 980 west 
longtitude, part of NTS sheet 63A, is included SO 
that Reindeer Island is entirely within the map 
area. 

The location of the area mapped with respect 
to other published soi1 map areas is shown in Fig- 
ure 2. 

POPULATION, INDUSTRIES AND 
TRANSPORTATION 
The Waterhen map area is virtually uninha- 

bited. The 1961 Census of Canada reported the 

1 Census of Canada, 1961. Dominion Bureau of Statistics, 
Ottawa. 

total population as being 34l. These were concen- 
trated in a settlement on Denbeigh Point on the 
east shore of Lake Winnipegosis. The more recent 
census (1971) lists a total population of 22. 

Commercial fishing and logging are the two 
major industries in the area. There is no agricul- 
ture being carried out in the area at the present 
time. 

There are no railway lines into the map area. 
Provincial Trunk Highway No. 6 which connects 
Thompson with Winnipeg traverses the Waterhen 
map area in a north, north-westerly direction (see 
Figure 2). Secondary roads serve the settlement of 
Easterville, located in the Grand Rapids map sheet 
immediately north of the Waterhen map area, as 
well as providing access to PTH No. 10 and to 
Denbeigh Point and Long Point in the northern 
portions and to Anama Bay in the southern por- 
tion of the map area. Additional access into the 
Waterhen map sheet is provided by a small num- 
ber of forestry and winter trails. 

Paralleling Provincial Trunk Highway No. 6 
through the map area are two high voltage power 
transmission lines which convey electrical power 
generated by hydroelectric installations at Gillam 
and Grand Rapids to markets in the south. 

2 Census of Canada, 1971. Statistics Canada, Ottawa. 
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PART 2 

FACTORS AFFECTING SOIL 
FORMATION 

The principal factors affecting soi1 formation 
are climate, vegetation, parent material, relief, and 
drainage. The type of soi1 formed at any one place 
is the product of these interacting factors, the 
length of time they have been operative and the 
modifications resulting from the work of man. 
The following sections indicate in part the indi- 
vidual contributions of these factors to the soils of 
the Waterhen map area. 

GEOLOGY 
The Waterhen map area is underlain by Paleo- 

zoic limestones and dolostones of the Devonian, 
Silurian and Ordovician periods (see figure 3). 
Generally, these formations dip gently to the 
southwest at 2-4 m per km3. 

Silurian dolostones, the dominant formation in 
the area, extend from north to south in a broad 
area through the tenter while dolostones and 
dolomitic limestones of the Ordovician system 
closely parallel the west shore of Lake Winnipeg 
on the eastern side of the map sheet area. 
Limestones and dolostones of the middle and 
Upper Devonian period underlie the southwest 
corner of the Waterhen area. 

Al1 of these Paleozoic rocks have contributed 
materials to the glacial drift present in the map 
sheet area. 

PHYSIOGRAPHYAND SURFACE 
GEOLOGICAL DEPOSITS 
The Waterhen map area is situated within the 

Manitoba Plain division of the Interior Plains 
physiographic region. 

The entire area was glaciated during the Pleis- 
tocene Age. The last recession of this ice sheet to 
the north occurred about 9500 years before pres- 
ent (B.P.). During this retreat the ice sheet blocked 
the natural northward drainage resulting in cre- 
ation of Glacial Lake Agassiz. The Waterhen area 
was inundated for some 1500 to 2000 years, until 
the lake waters lïnally receded from the present 

3 Geological Map of Manitoba. Map 79-2. Manitoba Minera1 
Resources Division, Manitoba Dept. of Energy and Mines. 

day land surface by about 7500 years B.P. Lakes 
Winnipeg and Winnipegosis are remnants of Lake 
Agassiz4. 

The distribution of surface deposits resulting 
from glaciation and the action of Lake Agassiz is 
shown in Figure 4. On the basis of topography and 
surficial deposits, the area may be divided into six 
distinct physiographic subdivisions. These are the 
(1) Interlake Plain, (2) Westlake Till Plain, (3) 
Moose Lake Plain, (4) The Pas Moraine, (5) Stur- 
geon Bay Lowland, and (6) Lake St. Martin Low- 
land (see Figure 5). 

The largest of the six subdivisions, the 
Interlake Plain, occurs above the 244 meter (800 
foot) contour and is characterized by undulating 
to gently undulating ground moraine deposits of 
variable thickness overlying the limestone 
bedrock. Many areas of the till plain are strongly 
water worked as indicated by concentrations of 
cobbles, stones and boulders at the soi1 surface 
and thin gravelly lags or lenses in the soi1 profile. 
Closely associated with the eastern edge of the 
water-worked till plain is a north-south trending 
narrow belt of beach ridges composed mainly of 
coarse sands and grave1 overlying extremely 
calcareous loamy glacial till. The southwestern 
portion of the Interlake Plain in the Waterhen 
map area exhibits a strongly expressed 
drumlinized pattern in which long, broad north- 
northwest trending ridges are separated by equally 
broad parallel swales composed of shallow to deep 
organic deposits over glacial till (Figure 6). The 
ridges consist of extremely calcareous loamy till 
materials intimately mixed with moderately to 
strongly calcareous clayey glacial till in the 
northern section and extremely calcareous loamy 
till materials in the remainder. These two 
distinctive tills indicate two intervals of glaciation; 
the first glaciation characterized by ice flow from 
the northwest and the second by movement from 
the northeast5. 

The south-central and southeastern segments 
of the Interlake Plain are characterized by a low 

4 Glacial Lake Agassiz, edited by J.T. Teller and Lee Clayton, 
Geological Association of Canada, Special Paper 26. 1983. 

5 Klassen, R.W. 1967. Surficial Geology of the Waterhen- 
Grand Rapids Area, Manitoba, 63B, 63G. Dept. of Energy, 
Mines and Resources, Geological Survey of Canada. Paper 
66-36. 
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FIGURE 6 
Aerial photograph of drumiinized ridge and swaie 
topography characteristic of the Interlake Plain 

(Tp38 R14W). 
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FIGURE 7 
Aerial view of a portion of the Sturgeon Bay 
Lowland illustrating raised treed bog andfen 

drainage track organic landforms. 

relief fluted landform with north-south oriented 
ridges. Terrain pattern ranges from generally 
regular and linear to a strongly intersected fluted 
landform in the southeastern part. The uplands in 
this area are predominantly extremely calcareous 
loamy glacial till deposits. The northern portion of 
the till plain is characterized by a strongly 
intersecting ridge and swale type of landform with 
an abundance of large and small lakes. Numerous. 
broad, shallow to deep organic filled depressions 
are randomly interspersed within upland areas. 
These uplands consist of dominantly mixed. 
extremely calcareous, loamy till and moderately to 
strongly calcareous clayey glacial till deposits 
characteristic of this region. 

The Westlake Till Plain occurs in the extreme 
western portion of the map area, on Birch Island 
and Red Deer Point. Physiographically, this area 
is a gently undulating till plain composed of 
extremely calcareous loamy till, very similar to 
much of the Interlake Plain. 

Two subsections of the Lake Winnipeg 
Lowland occur within the Waterhen map area. 
These are the Sturgeon Bay and Lake St. Martin 
Lowlands. 

The Sturgeon Bay Lowland subdivision, 
located below the 244 meter (800 foot) contour 
along the west shore of Lake Winnipeg, has 
depressional to nearly level topography with 

subdued local micro-relief. This area represents 
the most recently exposed portion of land to 
emerge from under the waters of Lake Agassiz 
(Figure 7). It is characterized by a dominante of 
shallow to very deep organic deposits of forest and 
fen origin, generally covered by a thin or thick 
mantle of Sphagnum moss peat and underlain by 
clayey lacustrine sediments. Upland areas usually 
consist of thin, poorly to imperfectly drained 
lacustrine clays overlying extremely calcareous 
loamy till materials. 

A portion of the Lake St. Martin Lowland 
occurs in the southeastern section of the map area. 
This is a level to gently sloping area of extremely 
calcareous loamy till and moderately to strongly 
calcareous clayey till with clayey lacustrine 
deposits occuring at the lower elevations. This 
area occurs generally between the 250 meter and 
244 meter contours. The extremely calcareous till 
is typical of the Interlake Plain and is often found 
in a complex mixture with 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. Shallow organic 
deposits of forest and fen origin in this area are 
underlain by clayey lacustrine sediments. 

The Pas Moraine, an end moraine with 
boundaries coinciding closely with the 275 meter 
contour, forms the divide between the Interlake 



FIGURE 8 
Aerial view of the southern leading edge of The Pas 

Moraine at Kawinaw Lake. 

Plain to the south and the Cedar Lake Plain to the 
north. It has a series of parallel, prominent, well 
sorted, strongly calcareous beach ridges with 
undulating topography defining its southern limit 
(Figure 8). The area on The Pas Moraine, north of 
the beach complex, has a fluted ridge and swale 
landform with relatively low relief (Figure 9). The 
fluted pattern on the surface at right angles to the 
moraine front suggests that it was overridden by 

ice subsequent to deposition of the moraine. This 
physiographic subdivision is dominated by 
shallow to deep organic deposits overlying loamy 
till materials and is occasionally covered by a thin 
water worked mantle of sand or gravel. 

The area within the Waterhen map sheet north 
of The Pas Moraine is part of the Moose Lake 
Plain. This physiographic subdivision is 
characterized by very gently rolling to ridged 

FIGURE 9 
Aerial view of The Pas Moraine iilustrating typical 

fluted low relief landform. 
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surface pattern and intersecting ridges and swales 
in some areas. Much of the ground moraine 
surface has been strongly water worked and 
limestone bedrock outcrops are relatively 
frequent. Organic deposits in this section are 
extensive and are invariably underlain by 
extremely calcareous loamy glacial till. The low 
ridges are commonly composed of thin deposits of 
these same glacial till materials over limestone 
bedrock. 

RELIEF AND DRAINAGE 
The principal relief and drainage features of 

the Waterhen map area are shown in Figure 2. The 
entire area forms part of the Nelson River princi- 
pal drainage division of Canada6. 

The most prominent topographie feature of the 
map area is The Pas Moraine, an end moraine 
which forms a steep, south-facing escarpment in 
the northern portion of the map area. The crest of 
the moraine exceeds 305 meters A.S.L. at a point 
midway between and immediately north of Kawi- 
naw LaKe and Katimik Lake. The toe of the 
moraine occurs along the 259 meter (850 foot) 
contour at the mid point of its east-west course. 
Eastwards through Long Point the moraine 
declines in elevation and its base coincides with 
the level of Lake Winnipeg (217 meters A.S.L.). 

The Interlake Plain ranges from 244 meters to 
over 282 meters in elevation. In the strongly drum- 
linized section south of Chitek Lake, drumlin 
crests generally occur at about 267 meters eleva- 
tion on the extreme west side to more than 282 
meters on the eastern portion of the drumlin field. 
These drumlins comprise the highest elevations in 
the Plain. The fluted portion of this plain ranges in 
elevation from approximately 244 to 255 meters, 
with an occasional local area exceeding 282 
meters. Here, local relief is less pronounced than 
in the drumlinized portion to the west. 

The general lack of relief coupled with the ori- 
entation of drumlins trending almost perpendicu- 
lar to the general fa11 of the land surface contribute 
to impeded drainage within much of the Interlake 
Plain. Local drainage is poorly developed and, 
much of the ponded waters trapped within swales 
is depleted largely by evapotranspiration. 

The Sturgeon Bay Lowland, situated between 
the 244 meter (800 foot) contour and Lake Winni- 
peg water level (approximately 217 meters A.S.L.), 
is characterized by flat to depressional terrain. 
This in conjunction with the clayey textured 

Fedoruk, A.N. 1970. Proposed Watershed Divisions of 
Manitoba. Manitoba Dept. of Mines and Natural 
Resources, Canada Land Inventory, Winnipeg. Report No. 
10. 

materials prevalent in the area, and the lateral 
seepage of groundwater from adjacent uplands to 
the west, accounts for the poor drainage typical of 
the Sturgeon Bay Lowland. 

The Twin Creeks, Jumping and Warpath Riv- 
ers form the main drainage channels in the map 
area and have low lying discharge areas. The west- 
ern half of the map sheet area is dotted by a rela- 
tively large number of large shallow lakes, such as 
Kawinaw, Katimik, Sisib, Pickerel, Chitek and 
Waterhen Lakes. 

CLIMA TE 
In relation to world-wide climatic conditions, 

the Waterhen map area occupies a position in the 
interior of North America beyond range of the 
moderating affects of oceans. Its location at mid- 
northern latitudes confers a continental climate 
with short, cool summers and long cold Winters. 
The climate of the area is mainly influenced by 
three types of air masses; cold, dry air from the 
continental polar region, particularly in winter; 
cool and moist air from the Pacifie; and occasion- 
ally warm and moist air from the Gulf of Mexico. 
Frequent changes in these air masses contributes 
to extreme variability of weather pattern within 
each season. 

There are no meteorological stations reporting 
in the map area. However, long-term climatic 
measurements available from Gypsumville 
approximately 25 km south of the map area and 
from Grand Rapids located 20 km to the north of 
the map area give a reasonable picture of climatic 
conditions and trends. Because the map area is 
relatively level with no marked differences in ele- 
vation, climatic change occurs gradually across a 
latitudinal gradient from south to north. Climato- 
logical data from Gypsumville and Grand Rapids 
are presented in Tables 1, 2,3, and 4. 

Aerial Climate 
The average annual temperature at Gypsum- 

ville to the south of the map area is 0.7”C. The 
average annual temperature at Grand Rapids of 
-0.7”C is indicative of the decreasing thermal gra- 
dient from south to north across the map area. 
Table 1 shows that the average lowest daily temp- 
erature in the southern portion of the map area 
ranges from near -26.0% in winter to 12.0% in 
summer, and the average highest daily tempera- 
ture ranges from -15.3OC in winter to near 24°C in 
summer. Average temperature values in the north- 
ern portion of the map area, as indicated by data 
from Grand Rapids, are about 1.3 to 1.5”C cooler. 
Extreme temperatures of 34.6% and -42.8”C have 
been recorded in the south and 33.3% and 
-46. l°C immediately north of the map area. 



TABLE 1 
Temperature and Precipitation Data Recorded of Gypsumville and Grand Rapids, Manitoba* 

Gypsumvdle Grand Rapids 
Latitude SIo 40’s Loqitude 9X0 44’W Latitude 53” I I’S Longitude 99’ 16’W 

Elevation 265 meters abox m.s.1. Elu at ion 223 meters a bave m.s.1. 
~Temperature Precipitatton I’emperaturc Precipitation 

Mean Mean Mean MWtl Mean .Mean Mean MeaIl Mean Mean 
DZlily Dail) Mean Monthly Monthly MonthI‘ Dail! Dailv Mean Monthly Monthly Monthl) 

Maximum Minimum Monthlv Rainfall Snowfall Total Maximum Minimim MonthI? Rainfall Snowfall Total 
Month “C “C “C . mm cm mm “C “C “C mm cm mm 

JanUN> -15.3 -26.0 -20.7 0.2 20.0 22. I -17.0 -21.2 -21.8 0.2 24.4 20.9 
Februan -10.6 -22 9 -16.X 0.6 13.5 13.x -12.8 -24.5 -1X.3 0.0 17.x 19.0 
March 
April 
May 
JUtK! 
JUl> 
August 
Septembcr 
Octoher 
tiwembcr 
Decembcr 
Ycarlv 

-2.6 -14.8 
1.9 -4.2 

16.5 3.5 
21.3 x.x 
23.9 12.0 
22.3 10.2 
16.7 5.6 

x.7 -0.2 
-1.7 -9.x 

-11.1 -21.1 
6.3 -4.9 

-x.7 1.2 
1.9 Y.5 

10.1 32.x 
15.1 5x.7 
18.0 63.6 
16.3 63.6 
II.1 5 1.4 
4.3 I x.4 

-5. x 1.3 
-16.1 -0.0 

0.7 301.3 

IX.6 IX.9 -5.0 
1.h 17.3 5.3 
1.5 34.0 12.7 
0. I 5X.X 20.2 
0.0 63.6 23.5 
0.0 h3.6 22.0 
0. I 51.3 15.2 
3.2 25.1 x.5 

17.8 25.9 -2.7 
19.7 24.0 -12.X 

102. I 418.4 4.x 

-1X.9 -12.1 0.4 24.5 19.9 
-6.6 -0 7 8.8 13.6 20.5 
0.2 6.4 33.2 10.1 37.0 
7. h 13.7 53. I 0.0 53.1 

II7 17.7 54.9 0.0 54.9 
10.6 16.3 61.1 0.0 hl.1 
5.2 10.1 60.3 09 61.X 

-0.6 4. I 31.1 5.7 35.6 
-10.8 -6.X 3.6 30.4 36.0 
-21.5 -17.0 0.2 25.5 22.9 

-6.2 -0.7 306.9 152.9 442.1 

*Data obtotned from Canadian Chmate Normal% 195 l-1980. Volume 2. Temperature and Volume 3. Precipttation. Atmospheric Envwonment Ser\iCe. 
Environment Canada. 1982. 

The average annual precipitation at Gypsum- 
ville and Grand Rapids is 418 mm and 443 mm 
respectively. These data indicate that there is only 
slight variation in total precipitation throughout 
the map area. Normally, precipitation is greatest 
in summer and late spring (Table 1). Approxi- 
mately 72 percent of the precipitation at Gypsum- 
ville and 69 percent of the precipitation recorded 
at Grand Rapids occurs as rainfall during the late 
spring, summer and early fa11 season. Spring and 
fa11 precipitation is often uniformly distributed 
resulting from low pressure systems passing 
through the area. In summer, when local showers 
and thunderstorms are most frequent, accumula- 
tion of rainfall is extremely variable from place to 
place. Average precipitation is lightest in the win- 
ter months because of the greater frequency of 
high pressure systems and the dominante of dry 
arctic air masses. 

At Gypsumville, the average date of the last 
frost in spring is June 2 and the average date of the 
first fa11 frost is September 13. At Grand Rapids 
the average date of the last frost in spring is June 3 
and the average date of the first frost in fa11 is Sep- 
tember 10, (Table 2). These data indicate the aver- 
age growing season is 102 days in the southern 

portion of the map area decreasing slightly to 98 
days in the north. 

Averages and extremes describe the general 
characteristics of an area’s climate but they say 
nothing about how often an extreme may happen. 
The probability of frost occurrences based on the 
frequency of past observations are shown in Table 
3. These probabilities are important for a proper 
evaluation of the suitability of an area for growing 
certain crops. Table 3 gives the chance or prob- 
ability in years for the last spring frost to occur on 
or before and the first fa11 frost to occur on or after 
a particular date. The probability of the frost-free 
period being equal to or less than the period indi- 
cated in days is also given. 

Another climatic factor useful for evaluation 
of the agricultural potential of an area is growing 
degree-days. In agriculture, degree-days are used 
in many stages of planning and operations. For 
plant-growth, degree-days accumulated for a base 
temperature of 5°C express the length and warmth 
of the growing season in a single figure. In the 
Waterhen map area growing degree-days accumu- 
lated from May 1 to September 30 vary from near 
1409 at Gypsumville in the south to 1267 at Grand 
Rapids to the north (Table 4). 
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TABLE 4 
Monthly Degree Days and Seasonal Growing Degree-Days 

at Gypsumville and Grand Rapids, Manitoba* 

Month Gypsumville 

January 0.0 
February 0.0 
Mürch 0.5 
April 35.3 
M~Y 167.1 
Junc 299. I 
July 405.6 
August 358.0 
September 179.2 
October 59.3 
November 3.4 
Decem bcr 0.0 

AIlnual 1507.5 
May I Sept. 30 1409.0 

*Data obtained Irom C‘anadian Climate Normale. 1951-1980. Volume 4, Dcgree I>ays. Atmohphcric I-:nvironmcnt Service. 

Grand Rapids 

0.0 
0.0 
0. I 

15.x 
96.7 

271.4 
391.2 
344.5 
162.7 
48.2 

0.6 
0.0 

1331.2 
1266.5 

w 

TABLE 5 
Soi1 Climatic Data and Site Characteristicsl 

SOil I opography 
SOII I-ClIlp. IhY\ Ihys I kg. NtiIIlC Elev- 

Dçpth M%il1 MCZIIl Iklk 0°C Ahovc I cmp. Tcmp. Date 5°C Ahovc I>ays (Profile ation ‘1 
site c 111 AIIll. Summer Spnng hll 0” c Mill. Day MZIX. I)ay Spring Fall 5” c 5” c Type) ‘Iexturc I>r~iillagC Vcgetation (m) Slopç 

-.- 
620 2 20 6.2 14.7 Xl 343 263 -3.6 29 16.0 212 113 3 10 197 136X F:;I i rlord loam moderatc- jack pine. 265 1/2 
Gypsumville 50 6. I 12.5 x2 2 2x5 -1.X 42 14. I 224 I 25 324 199 Il41 (li.II.H.) ly wcll aspen, black 
(‘12-3.7.IOW 100 6. I II.0 73 27 320 4.5 50 12.7 233 131 333 202 980 spruce 
638 I 20 5.4 13. I Y3 34x 255 -3.x 3X 14.7 2 20 126 314 lxx Il.55 Cedar clay well- aspcn. 245 112 
Dcwls Lake 50 5.5 II.3 94 3 273 -2.3 4x 13.3 231 136 326 IYO 996 I.ake moderate- black sprucc 
sw l4-43- I I w I(l0 5.4 9.3 Y I 30 304 -0.x 611 Il.6 243 148 337 IXY 7x9 (O.G.L.) ly wcll 
63Ci I* 20 4. I 9.X Y5 350 255 -2.9 40 II.1 222 13x 306 16X 657 Limertone loam well blxk 275 0-I ‘2 
Huffalo I.akç 50 4.2 X.6 Y7 3 271 -1.9 50 10.2 233 149 3 16 lb6 552 Point sprucr. jack 
sw32-52-13w (li.li.I%.) pine 

*bcdrock at Y0 cm depth 
1C;lnada-Manitoba Soil Survcy S«i1 Climats Monitonng File. In-houx unpublinhed data. This is a summery 01 çollected data at thew sIte.. Data was collected at site 620 2 frwl1 
7l/O7 to X1/07, 63B I from 71107 to X0/05, and 63Gl frorn 71/07 t« 79106. 



Soi1 Climate 
Soi1 climate consists of soi1 temperature and 

soi1 moisture both of which are related to aerial 
climate. This relationship is affected by soi1 depth, 
texture, surface caver (vegetation and snow), land- 
scape position (slope and aspect) and man’s activi- 
ties (drainage and cultivation). In addition soi1 
moisture content itself affects soi1 temperature. 

Soi1 temperatures are generally cooler in clayey 
soils with higher moisture contents, and with less 
exposure to the sun such as on east and north fac- 
ing slopes. Soi1 temperature fluctuates annually 
following a wave-like pattern in response to sea- 
sonal air temperature changes, the response being 
greater near the surface with a considerable lag in 
time and amplitude with depth (Figure 10). Soils 
at this latitude gain heat during the period May to 
August then lose heat from September to March. 

Characteristics of the soi1 thermal regime 
measured for one soi1 in the Waterhen map area 
and for two soils from adjacent map areas are 
given in Table 5. The location of these sites in 
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relation to established ecoregions in Manitoba is 
shown in Figure 11. The dominant soi1 thermal 
regimes in the Waterhen map area are indicated 
for each ecoregion and described according to the 
temperature classes used for the Soi1 Climate Map 
of Canada. 

The moisture status of soils in the Waterhen 
map area cari be described in terms of periods of 
saturation for poorly drained soils and for moist 
and well drained soils according to calculated 
length of period and degree of water deficit during 
the growing season. Although no soi1 moisture 
measurements have been made in the Waterhen 
area, the general characteristics of this soi1 
property cari be obtained by reference to the 
moisture subclass designation for each soi1 type 
(Table 7 ) and to the dominant soi1 moisture 
condition indicated for the Ecoregion Map 
(Figure 11). Description for each moisture 
subclass is provided by parameters defined for the 
Soi1 Climate Map of Canada. 

DATE 

FIGURE 10 
Annuaisoii temperatures at 20, 50, and 100 cm 

depths in a wefi drained Orthic Gray Luvisoisoil 
(Cedar Lake series) near Devils Lake. 
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FIGURE 11 
Ecoiogical zones in the Waterhen and surrounding 

areas. 

Ecoregion’ 

Ecoregion Name 

Dominant soils 

Vegetation Zone’ 

No. of Climatic 
Stations 

Annual Temp. “C 
January Temp. “C 
July Temp. “C 

Degree Days 5°C 
May I-Sept. 30 
Frost Free Days 
Allnllal 
Precipitation 
May I-Sept. 30 
Precipitation 

Soi1 Climate 
Temperature 
CIas?., 

Soil Climate 
Moisture 
Sub-Class’ 

Mean Annual 
Soi1 Temp. OC” 

Mean Summer 
Soi1 Temp. OCJ 

Soil Moisture 
deficit. mm 

LEGEND 

HBtl LBI 

High Boreal-temperate LOH. Boreai 

Chernozemic 
(Dark Gray) 
Brunisols. Organics 

Deciduous and 
mixed deciduous- 
coniferous (B 15) 

23 

Brunisols. Luvisols, 
Gleysols, Organic 

Deciduous and 
mixed deciduous- 
coniferous (Bl5) 

1.2 
-20.8 

18.6 

1605 

105 

511.7 mm 
321.9 mm 

-0.4 
-22.8 

17.9 

139s 

104 

484.4 mm 
300.6. mm 

Cryoboreal. cold Cryoboreal. cold 
to moderately cold to moderatelyld 

Subhumid to Subhumid to 
humid.some aquic humid, some aquic 

4 ta 6 3 ta 5 

loto II 

75 ta 185 

6to 10 

90 ta 100 

‘Ecological Regions of Manitoba. Canada-Manitoba Soil Survey. 
Unpublished data. 

JRowe J-S., 1972. Forest Region of Canada. Publication No. 1300. 
Canadian Forestry Service. Envir. Can. 

‘Map of Soi1 Climates of Canada. 1972. Soi1 Research Institute, Research 
Branch, Canada Dept. of Agriculture. Note ~ underlined notation is 
dominant. 

4Mills G.F., Tarnocai C. and Shaykewich. CF.. 1974. Soi1 Temperature 
Studies in Manitoba. Proceedings of the Manitoba Soi1 Science Society. 



Climatic and Ecologie Relationships 
The relationships existing among climate, veg- 

etation and soi1 in the Waterhen map area are 
summarized in the ecological zonation shown in 
Figure 11. This zonation is described in terms of 
broad integrated classification units called Ecore- 
gions. An Ecoregion is described as an area of the 
Earth’s surface characterized by distinctive ecolog- 
ical responses to macro climate as expressed by 
vegetation, soi1 fauna and aquatic system. 

Ecoregions usually caver a continuous geo- 
graphie area and are characterized by the occur- 
rence of one or more ecological associations that 
differ at least in proportionate extent from the 
associations of adjacent ecoregions. Each ecore- 
gion is characterized by distinctive flora, fauna, 
climate, landform, soi1 and ecological climax. 
Whereas ecological regions are areas of similar 
climate-soil-vegetation conditions, their bounda- 
ries may be difficult to locate precisely, often 
spreading over a transitional zone of several tens 
of kilometers. The characteristics of adjacent 
ecoregions frequently merge and separation must 
be somewhat arbitrary. For this reason a particu- 
lar soi1 or vegetation type may occur in two adja- 
cent ecoregions when site conditions are similar. 
This happens usually within a limited area of a 
transitional zone along the ecoregion boundary. 
The change in regional climate encountered at 
greater distances from the boundary Will usually 
alter site conditions sufficiently to result in differ- 
ent soi1 types, soi1 associations and vegetation 
types. 

The ecoregion boundary serves as a demarca- 
tion of where ecological change appears to be 
most pronounced. Within a region, ecological 
relationships between plant species, soi1 and cli- 
mate are similar because the ecological processes 
regulating abundance and diversity of species and 
soi1 formation are similar. These relationships 
ultimately determine the suitability of the land to 
produce vegetation and wildlife. The climatic 
attributes of an ecoregion in most instances, also 
determine the potentials and limitations for agri- 
cultural use. 

Because climatic change from one ecoregion to 
another has such importance to the ecology of an 
area, the ecoregion boundaries provide a useful 
basis for recognizing soi1 series and associations. 
Soi1 types developed on similar parent material 
and drainage conditions but in different ecore- 
gions are given different series or association 
names to indicate that many of the associated eco- 
logic conditions are dissimilar. Soils in each ecore- 
gion occur under climatic conditions which influ- 
ence not only the soi1 thermal and moisture regime 
but also the various ecological and physical activi- 
ties or weathering processes whereby rocks, min- 
erals and organic matter are broken down to 
become soi1 material (see Part 3, Section on Soi1 
Development). 

Two distinct ecoregions are recognized in the 
Waterhen map area (Figure 11). The High Boreal- 
temperate Ecoregion occupies the southwest por- 
tion of the map area while the Low Boreal Ecore- 
gion covers the remaining portion of the map area 
to the north and east. Selected climatic data sum- 
marized for each ecoregion and their ecological 
characteristics are summarized in Figure 11. 

Precipitation values for each ecoregion are sim- 
ilar, decreasing only slightly to the north. How- 
ever, higher air and soi1 temperature in the region 
to the south result in significant differences in soi1 
development and vegetation types. Warmer temp- 
eratures of this ecoregion cause greater average 
removal of water from the soi1 through evapotran- 
spiration and reduce the amount of moisture 
available for downward infiltration and leaching 
of the soil. The resulting soils are dominantly 
slightly degraded Dark Gray Chernozems in asso- 
ciation with Brunisols and Organic soils. The 
ecoregion is characterized by near continuous for- 
est caver comprised of hardwoods in Young stands 
with mixed-woods more common in older stands. 
Wetlands in this ecoregion vary from open hori- 
zontal fens in the south to treed fens and bog and 
swamp landforms associated with black spruce 
and tamarack on peatlands and poorly drained 
minera1 soils toward the northern and eastern 
boundaries of the area. 

The Low Boreal ecoregion experiences colder 
air temperatures which result in a shorter growing 
season and subhumid to humid climatic condi- 
tions. The reduced moisture deficits result in 
development of somewhat more leached soils con- 
sisting of Luvisols and Brunisols associated with 
Gleysols and Organic soils. Stable forest caver is 
largely coniferous although extensive areas of 
deciduous and mixed deciduous-coniferous forest 
occur on sites disturbed by logging or fire. Wet- 
lands are extensive in the ecoregion, consisting of 
flat and blanket bog and raised plateau bogs asso- 
ciated with horizontal and patterned fens. 

A more detailed description of the vegetation 
in the Waterhen map area is presented in the fol- 
lowing section of this report. Detailed soi1 descrip- 
tions for the map area are the main emphasis of 
this report and are contained in Part 3. 

VEGETA TION 
The Waterhen map area lies entirely within the 

Manitoba Lowlands Section of the Boreal Forest 
Region7. Although the boreal conifers form the 
characteristic vegetation of the region, the distri- 
bution of native vegetation within the map area 

’ Rowe, J.S. 1972. Forest Regions of Canada. Dept. of Envi- 
ronment, Canadian Forestry Service. Publication No. 1300. 
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varies considerably (Figure 12)8. Forest caver is 
near continuous except for poorly drained areas in 
the southern portion of the map area. 

The two ecologic regions described in the 
previous section delineate significant change in 
climate and associated soi1 and vegetation type 
across the map area. A gradually decreasing 
thermal gradient from southwest to northeast 
across the map area results in lower moisture 
delïcits in the cooler northern portions of the map 
area. This in turn is reflected in changing species 
composition, successional trends, and the nature 
of the stable vegetation. While aspen remains the 
dominant species in the southwestern portion of 
the map area, the vegetation gradually becomes 
more characteristic of the boreal forest on 
progressing to the north and the northeast. 

Well to imperfectly drained soils in the 
southwestern part of the map area delineated as 
the High Boreal-temperate Ecoregion are 
continuously forested, with a dominante of 
hardwoods in Young stands and mixed-woods 
more common in older stands. Mixed-woods on 
well drained sand and grave1 soils and on thin 
loamy morainal veneers overlying bedrock consist 
mainly of trembling aspen (‘Popufus tremuloides 
Michx.)g and jack pine (Pinus Banksiana Lamb.) 
Ground caver on such drier sites consists of a 
sparse growth of grasses, potentilla (Potentilfa 

fruticosa L.), and occasional creeping juniper 
(Juniperus horizontalis Moench.). White spruce 
(Picea glauca (Moench) VO~S) and aspen, 
occasionally interspersed with balsam poplar 
(Populus baisamifera L.), white birch (Betula 
papyrifera Marsh.) and juniper occur on moist 
upland sites. The shrub layer on these soils is 
comprised of red-osier dogwood (Cornus 
stoionifera Michx.) alder (Ainus SP.) and potentilla. 
The main species in the herb layer are bunch berry 
(Cornus canadensis L.) with ground caver mainly 
of mixed feathermoss, sedge and moist grasses. 

Poorly drained minera1 and organic soils in the 
southwestern portion of the map area occur as 
treeless sedge and meadow-grass fens 
characterized by sedges (Carex spp.), reedgrass 
(Phragmites communis Trin.), cattail (Typha 
iatifolia L.), rushes (Scirpus spp.), and wet or 
aquatic mosses (Drepanocladus spp.). Occasional 
hummocks of Sphagnum moss (Sphagnum spp.) 
occur with scattered clumps of stunted black 
spruce (Picea mariana Mill.) and tamarck (Larix 
Zaricina (Du Roi) K. Koch), or willow (Salix spp.) 

s Manitoba Forest Service. Forest Cover Type Maps, Central 
Region. Department of Mines and Natural Resources. 
Province of Manitoba. 

9 Scientific names taken from Scoggan, H.J., 1957, Flora of 
Manitoba. National Museum of Canada. Bulletin No. 140. 

and swamp birch (Betula giandulosa Michx.). 
Slightly better drained sites along the edge of 
peatlands often support a discontinuous shrub 
layer of willow, alder and swamp birch. 

Climatic conditions typical of the Low Boreal 
Ecoregion occur in northern and eastern portions 
of the map area and result in an increased 
distribution of the boreal conifers. Mixed stands 
of jack pine and aspen occur on well drained soils 
following disturbance by logging or lire. A shrub 
layer of alder, bearberry (Arctostaphylos uva-ursi 
(L.) Spreng.), and bunchberry is underlain by 
patches of mixed moss, lichens, sedge and grasses. 
Older stands, undisturbed for several generations, 
are characterized by pure coniferous vegetation 
comprised largely of black spruce. Such vegetation 
occurs as a stable forest with a closed canopy, 
underlain by an understory of low ericaceous 
shrubs and a thick continuous ground caver of 
mixed feathermosses. 

The forest caver on poorly drained minera1 
soils and organic soils in northern and eastern 
portions of the map area consist of pure stands of 
black spruce or mixed stands of black spruce and 
tamarck. The shrub layer associated with these 
forests consists of an understory of ericaceous 
shrubs, such as Labrador tea (Ledum 
groeniandicum Oeder.), bog rosemary (Andromeda 
glaucophylla Link.) cranberry and blueberry 
(Vaccinium spp.), and some swamp birch with 
occasional alder and willow. The ground caver 
consists of mixed Sphagnum moss (Sphagnum 
spp.) with feathermosses (dominantly Pleurozium 
schreberi (B.S.C.) Mitt., Hyiocomium splendens, 
and Hypnum crista-castrensis Helliv., with 
Dicranum spp. and Polytrichum spp. being of 
relatively less importance). 

Well drained loam and clay soils in close 
proximity to shorelines of larger lakes support 
white spruce, trembling aspen, and balsam poplar, 
occasionally interspersed with white birch and 
balsam fir (Abies baisamea (L.) Mill.). Mixed 
stands of vigorous white spruce, balsam poplar, 
aspen, and occasional birch occur on moist 
alluvial soils bordering river and stream channels 
throughout the map area. A dense shrub layer of 
willow, alder, and dogwood often occurs on these 
sites, 

The moderating effects of large water bodies 
such as Lake Winnipeg, Lake Winnipegosis and 
Cedar Lake on the climate and vegetation is noted 
on Long Point and near Mossy Portage on The 
Pas Moraine. In these areas mature cedar (Thuja 
occidentafis L.) occurs with black spruce and 
balsam fir. Associated sites with poor drainage are 
characterized by stunted cedar in mixed stands of 
black spruce and tamarck. 

Information on the common vegetation 
associated with specilïc soi1 types is presented with 
the profile descriptions in Part 3 of this report. 
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Lack of silicate clay minerals in the parent mater- 
ial partly accounts for the weak profile develop- 
ment of these soils. In the High Boreal-temperate 
zone the well drained Eluviated Eutric Brunisol 
soils, such as the Fairford and Hilbre series, are 
closely associated with the moist Dark Gray soils 
in areas of extremely calcareous loamy till depos- 
its. 

The Gray Luvisol soils mapped in the Water- 
hen area constitute 10 percent of the land area (7 
percent of map area). These soils have also devel- 
oped under mixed coniferous and hardwood forest 
vegetation, but exhibit distinctive eluvial (Ae) and 
illuvial (Bt) horizons in which silicate clay is the 
main accumulation product. Below the 244 meter 
(800 foot) contour, the dominant minera1 soils are 
the Kinwow series, an Orthic Gray Luvisol, and 
the Mantagao series, a Gleyed Gray Luvisol, 
developed on moderately calcareous, clayey 
lacustrine sediments overlying extremely calcare- 
ous loamy glacial till. Above this contour, well 
and imperfectly drained Gray Luvisol soils have 
developed on moderately to strongly calcareous 
clayey till deposits, e.g. Cedar Lake and Warpath 
series. Significant amounts of Orthic and Gleyed 
Gray Luvisol soils, i.e. Woodridge, Long Point, 
Sirko and Arbakka series occur on sand and 
grave1 beach ridges where they generally occupy 
the lower and mid-slope positions. 

Poorly drained minera1 soils constitute 12 per- 
cent of the land area (10 percent of map area). 
These soils, classified in the Gleysolic Order, are 
saturated with water and are under reducing con- 
ditions much of the year. Two great groups of the 
Gleysolic order, i.e. Gleysol and Humic Gleysol, 
have been mapped in the Waterhen area. Soils of 
both great groups are invariably covered by a thin 
mantle of either mixed peat or fibric moss peat. 
Soils of the Gleysol great group, characteristic of 
the Low Boreal zone, are the Dering and Biscuit 
Point series developed on extremely calcareous 
loamy till and the Askandigau series developed on 
moderately to strongly calcareous clayey till 
materials. In the High Boreal-temperate zone the 
dominant gleysols are Rego Humic Gleysols, e.g. 
the Sagemace series developed on moderately to 
strongly calcareous clayey till materials and the 
Meleb and Lee Lake series developed on extremely 
calcareous loamy glacial till. 

About 49 percent of the Waterhen land area 
(37 percent of the map area) is covered by organic 
soils. The dominant organic soils present are the 
Fibrisol and Mesisol great groups. Mesisols have 
developed from forest and fen deposits, under the 
influence of nutrient rich ground water and repre- 
sent an intermediate stage of decompostion. The 
material has intermediate amounts of fiber and is 
partly altered both physically and biochemically. 
About 16 percent of the land area (12 percent of 
map area) is covered by Mesisols developed on 

forest peat. Some of these organic soils are the 
Okno, Grindstone, Baynham and Rat River com- 
plexes. Mesisols formed on fen peat materials such 
as the Cayer, Crane and Stead series account for 
approximately 21 percent of the land area (16 per- 
cent of map area). Many of the Mesisols occurring 
in the Waterhen area are covered with a thin (15 to 
65 cm) mantle of fibric Sphagnum peat at the sur- 
face. The Katimik, Howell and Halcrow series are 
representative soils of sphagnic type Mesisols 
developed on fen peat. Similar soils developed on 
forest peat are described by the Waskwei, Orok 
and Lamb Lake complexes. 

The Fibrisols in the area tend to be deep soils 
occurring mainly in the eastern portion of the 
Waterhen map area and on Reindeer Island in 
Lake Winnipeg. Fibrisols are derived from 
Sphagnum peat in poorly to very poorly drained 
sites isolated from minera1 charged ground waters 
and consist primarily of relatively undecomposed 
organic material readily identifiable as to botani- 
cal origin. Fibrisols such as the Molson, Julius, 
Sand River, and Kilkenny complexes account for 
12 percent of the land area (9 percent of the map 
area). 

THE SOIL PROFlLE 
A soi1 when viewed in vertical cross-section, 

consists of soi1 layers called soi1 horizons. The 
main or master horizons have been designated by 
the letters L, F, H, for organic layers and A, B, C 
for minera1 horizons. Lower case suffixes are used 
to indicate the type of master horizons and arabic 
numerals are used when further division into 
subhorizons are required. If the soi1 profile is 
developed from non-conforming parent materials, 
Roman numeral prefixes are used to indicate litho- 
logic changes. Table 6 presents a hypothetical soi1 
profile showing a11 principal horizons. The master 
horizon symbols and lower case letter suffixes are 
defined in more detail in Appendix B. 

The A and B horizons are a reflection of the 
genetic forces operating on the parent material 
and together they form what soi1 scientists cal1 the 
solum of the soi]. No simple definition of master 
horizons is possible since there are SO many 
different kinds. In general, A horizons or surface 
layers are subjected to the greatest amount of 
weathering and leaching or organic matter 
accumulation. The B horizons, lying immediately 
below the A horizon contain most of the material 
leached from A horizons or have had other 
changes brought about by soi1 forming forces. 
The C horizons represent the relatively 
unweathered underlying geological deposits from 
which the sola have developed. Examples of the 
use of soi1 horizon nomenclature are given in 
Figure 12. 
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TABLE 6 
A Hypothetical Soi1 Profile Showing AU Principal Horizons 

1. 1.00x Icare\ and organic debrib. Iorgel! undecomposcd 

F Organic debri$. partiolly dccomposcd or matted 

H Wcll dccomposed organic matter. original str~ct~rcs indiscernible 

Ah A dark colored horizon with a high content of organic matter mixed aith 
mincral wata 

A.2 A lieht colared ho!-ilon of maximum cluxiation. I’romtnent in Lu\ isolic and 
I’odrolic soils: fnintly daclopcd or absent 10 Chcrnofemic and Brunisolic soils 

AB TransitionaI to B. but more like A than B. Sometimo absent 

rransitional to .A. but more likc B than A. Sometimc~ absent 

Alteration due 10 hydrolysis or «sidati«n t« gi\e a change in color or structure 
as in Chernoïcmic wils 

l.lkc Rm but ~rongl! di\rupted h) iront action 

Maximum cnrichmcnt of clay mineraI\ a\ in I.u\Isolic wils 

Insufficient cIo> enrichment to qualify for Bt 

Maximum development of prismatic structure as in Solonet/ic soils 

Maximum cnrichment of iron and orgamc mattcr as in Podlolic soils 

Transttional 10 C 

Cg Denotes strongly glqcd horizons ~5 in Glqsol~c soils 

Cca Accumulatmn of calcium carbonate 

cstendcd to i, stratum other th;m hcdrock. Ch Accumulation of soluhlc salts other thon calcium carbonate 
and of distinctly diffcrent charactcr from 
that in which thc x~lum is iound. Ck Denote, presencc of carbonate 

CZ Froxn laver 

Conwlidated bcdrock R 

+II should he notçd that net all of thcse h»ri/om occur in an) one soi1 prolïlc. 
* A and B rcprescnt thc Solum. the ~cncttc soi1 devcloped by soil-formmg processer. 
Sorrwr: f’rinciples and f’racticcs of Commcrctal Farming. 1977. 

SOIL CLASSIFICA TION 
The soils of the Waterhen area are classified 

according to the Canadian System of Soi1 Classifi- 
cationr*, a hierarchical system in which the classes 
are based upon an evaluation of the properties of 
real bodies of soil. Such a classification system in 
which various classes are defined on measurable 
soi1 properties that reflect processes of soi1 forma- 
tion and environmental factors, is called a taxo- 
nomic system. Some of the characteristic soi1 pro- 
files are illustrated in the Waterhen area found in 
Figure 13. 

The system organizes soi1 information into var- 
ious classes at five different levels of generalization 
as follows: 

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

l2 The Canadian System of Soi1 Classification. 1978. Can- 
ada Soi1 Survey Committee. Can. Dep. Agric. Publ. 1646. 

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

Subgroup - Subgroups are formed by 
subdivision of each great group. Subgroups are 
differentiated on the basis of kind and arrange- 
ment of horizons that indicate: conformity to the 
central concept of the great groups, Orthic; inter- 
grading toward soils in other orders, eg. Gleyed 
Luvisol, or special features such as calcium carbo- 
nate in B horizons. There are a total of 186 sub- 
groups in the system. 

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



Black soi/ profile showing subdivision into soi1 
horizons. 

Grala Luvisol soi1 prqjïle showing subdivision into 
soi/ horizons. 

FIGURE 13 
Exarnples of the use qf soi/ horizon nomenclature. 

Series - The basic unit in the system is the soil 
series. A soil series is defined as a naturally occur- 
ring soi1 body such that any soil profile within the 
body has a similar number and arrangement of 
horizons, whose color, texture, structure, consis- 
tente, thickness, reaction and composition are 
within a narrowly defined range. Soi1 series are 
very often subdivided into phases. Phases of soi1 
series are based on variations of such features as 
degree of erosion of the profile, topographie 
change, stoniness, salinity, and presence of 
organic surface horizons. 

For sampling purposes, the minimum size of a 
soi1 body representing a soi1 series has recently 
been defined as the pedon. Due to variability in 
soi1 properties, the lateral dimensions of a pedon 

are 1 to 3.5 meters, and its depth is 1 to 2 meters. 
This is the smallest three dimensional body that is 
considered a soil. A series is a conceptual class 
with defined limits based on a generalization of 
properties of its constituent pedons. The pedon is, 
however, too small to be represented on a map. A 
map unit defined by a soi1 series cari therefore be 
regarded as being composed of many contiguous 
pedons or polypedons whose properties may be 
individually different but primarily are within the 
range defined for a given soi1 series. 

A summary of the classification of soils in the 
Waterhen area is presented in Table 7. The rela- 
tionship of these soils to their parent materials is 
indicated in Table 8. 







TABLE 7 
Classification of Soils in the Waterhen Map Area According to 

the System of Soi1 Classification for Canada (1978 revised) 

Order Great Group Subgroup Soi1 Family Srries 

Brunisolic Soils 
Weil to impçrfcctly draincd 
S&IS devclopcd under rnlxcd 
forest vegctation, with 
brownish colored sola and 
wthout marked eluvial 
horixonh. Bruni>ol\ havc 
wcakly developed B horiIons 
üt lcast 5cm thick and lack 
the diagnostic properties 
specified for other soi1 
ordcrs. 

Eutric Brunisol 
S&I\ with organ~c 
hurface b01.i/.0”2 
(L-H), with a 
brownish Bm 
horiïon, a wcakly 
acid to mddly 
alkalinc solum. but 
without a distinct 
minera-organic 
(Ah) surface horizon. 
pH ,a grcatcr than 
5.5 ,n the solum. 

Orthic Eutric Brunibol 
I’rofilc l.ypç: L-H. 
(Ah<IOcm). &Y C or Ck 

Eluviatcd Eutric I.oamy, carbonatic, cold to modcrately cold. 
Brunisol subhumid. stony phase 
Profilç type: L,-H, Ae or 
Aej, Bm or Bt]. C or Ck -- - 

I’rol1le type: l.-H.,Ae <lr 
Aei. Bmgi or Btlgl. <‘gj i- - 
01 c, 

Sandy-skcletal, shallow and vcry sh~~llow 
lithic. mixcd. strongly c~Ic~reou~. cold to 
moderately cold. subhumid 

Sandy-hkclctal. mixcd. *tr«ngly cal~arçous. 
modcratcly cold. subhumid 

Sandy-skeletal over loamy. mixed. strongly 
citlciireo~~s. cold to modcratcly cold. 
wbhumid. 

FragmentaI. shallow. and very shallow lithic. 
strongly CBICNC~U\, cold to modcratcly cold, 
subhumid. 

Loamy. carbonatic. moderately cold. 
subhumid. stony phase. 

Sandy-skclctal. mixcd. rtrongly calcareous. 
cold 10 moderatcly cold. subhumid. 

Loamy. carbonatlc. s .I h, llow ami very shallow 
lithic. moderately cold, \ubhumid. 

I.oamy, cxbonatlc. sballow and very shallow 
lithic, cold to modcl-atcly cnld. subhumid. 
stony phase. 

Sandy-\kclctal ~“CI‘ loamy. m~xed. at,ongl) 
calca~eous. cold to modcratcly cold. 
subhumid. 

I,oamy. carhonatic. bhallow and xl-y ahallow. 
wld to modcratcly cold. hurnld. stony phase. 

Loamy, carbonatic. cold to modcrstely 
cold. humid. stony phase 

Sandy-skelrtal ovw loamy. mixed. strongly 
calc~rëous. cokl to modemtcly cold. humid 

Sandy-skclctal. \trongly ci~lci~rcous. cold to 
modcratcly COI~. humid. 

Chartmnd Island 

Ka winaw 

I’im Iakc 

Atikameg 

Fxshford 

Ililhre 

Limcstonc Point 

Saul Lake 

Birch Bay 





Luvisolic Soils 
Wcll and impç~fcctly draincd 
~O~IS dçveloped undcr forest 
and bath. h;tving light 
colored eluvial horizons and 
illuvi;~l hori/onx with 
accumulatmns of ssquioxdes, 
organic matter, or clay, 01 
any combination of these 

TABLE 7 
Classification of Soils in the Waterhen Map Area According to 

the System of Soil Classification for Canada (1978 revised) 
(Cont’d) 

Gray Luvisol Orthic Gray I.ovis”l 
Soils with thin I’rtrlïle type: I.FH. Ac. - 
organic Iayers (l.-Il), AB. l& c_ or CA 
with light col~mxl 
cluviatcd horizons 
and with illuviated 
horizons I” which 
clay is the main 
accumulation pro- 
duct. Ihç X~IU”l 
gcnmlly bas a 
tnedium to high 
dcgrcc of b”sc 
saturation 

Glryed (iray I.uvisol 
I’rulilç type: 1. t H. 
Ac. Istg]. Cg or (‘kg --- - 

I.oamy. carbonatic. cold aqtuc. stony phase 

Sandy-skeletsl over Iwmy. strongly 
calcarews. cold aquic 

I.o;lmy. carhonatic, cold aquic. stony phase 

Sandy-skclctal. mixcd, strongly c~~lcareous. 
cold to modc‘ratcly cold subequic 

Clayçy. montnvxillonitic. strongly 
calcarcous. cold. subhumid. 

Clayey over loamy. montrn«l-illonitic, 
shallow. strongly calcareous. cold to 
m”dçratcly cold. subhumid. 

Clayey ovcr loamy. In<>~~tmo1.i110~1itic. 
stwngly c~dczuc»us. cold. subhumid. 

Cl;~yry. m~xcd. bhallow lithic. 
\trongly ~iilca~cou>. modcratcly cold. 
aubhumid. 

Sandy-skclctal wer loamy. mixed. 
5trongly ci,lcilreo”\. COI11 to rnodcr;itcly 
cold. humid. 

I .sirny. “llxç<l. btrongly calcal-eou~. cold 
ta modçrately cold. humid. 

Sandy-skeletel, I”I~~<I. atrongly CaIcaI.COtIR. 

cold to modrratcly cold. humid 

Clayey. m(>lltn101ill”11itic. strongly 
ci,Ici,rcous. cold to moderately cold. 
humid. 



0 



Terric Mesic Fibrisol Tcrric Mesic Fibrisol 
These soils bave a terric 
layer (minera1 soil) 
beneath the surface ticr 
and a significant sub- 
dominant mesic layer 
thicker than 25 cm in 
the organic portion 
ofthe control section 

Tcrric Mesisol 
Thcre soils bave a terric 
laycr bcneath thc surface 
tier. Cumul0 of limno 
layers may be present 
but other layers are 
absent 

I crric Fibric Mcsisol 

Thcse soils havc a tcrric 
Iayer b=eneath the surface 
tier and a subdominant 
fibric laycr thickcr than 
2Scm in the organic 
portion of thc control 
section. Cumul0 laycrs 
may bc present but other 
kinds are absent 

Orthic Kegosol 
ProftIc type c 

Kegosolic Soils Regorol 
Weil and imperfectly draincd Weil and imperfectly 
soils with good to moderate drained soils with 
oxidiAng conditions having good to moderate 
profile devclopmenl too oxidiling conditions 
weak to mcct thc requircmcnts and wcak horizon 
OC any other ordcr development 

Sphagnic. euic. cold. aquic. clayey. 

Sphagnic, euic. cold. aquic. sandy. 

Sphagnic. euic, cold. aquic. loamy 

Mcsic. euic, cold, peraquic, claycy 

Mesic. euic. cold. aquic. clayey. 

Sphagnic. cuit. cold. aquic. clayey. 

Mesic. euic. cold. peraquic. loamy. 

Mcsic. cuit. cold. aquic. loamy. 

Sphagnic. cuit. cold. aquic, loamy. 

Mcslc. cuit. cold. pcraquic, randy. 

Mesic. cuit. cold, aquic. aandy. 

Sphagnic. euic. cold. aquic. sandy. 

Sphagnic. euic, cold aquic, sandy 

Sphagnic. cuit. cold. aquiç. clayey. 

Sphagnic. cuit. cold. aquic. bandy. 

Sphagnic. euic. cold, aquic. sandy. 

Sandy-skclctal. mixed. strongly calcarcous. 
modcrately cold subhumid to humid 

Baden 
Molson 

Catfish Point 
Sand River 

Kanusk 
Kilkenny 

CC+YU 

Okno 

Howell 
Orok 

Crane 

Grindstone 

Halrow 
Lamb Lake 

Kircro 

Kat River 

Guy Hill 

Guy Hill 

Bayton 
Kalevala 
Sisib 
Carscallen 
Fcrland 
Mistatlm 

Pigeon l’oint 
furnberry 

Sand Beaches 



RELA TIONBETWEEN SOIL units identified by the Inwood series may contain 
TAXONOMY AND SOIL MAPPZNG 

Soi1 Taxonomy 
Soi1 taxonomy provides a means of differenti- 

ating and describing soils and map units. There 
are, however, differences between taxonomie 
units, sampling units and mapping units, any of 
which may pertain to a given named soi1 series. 
The taxonomie unit really is the soi1 profile, it is 
two dimensional in that the profile cari be repre- 
sented as a vertical slice through ail the soi1 layers 
at one point in the landscape. The pedon is the 
sampling unit which really is the test pit used to 
define the in situ characteristics of that profile, to 
obtain samples for laboratory testing and to ade- 
quately express these characteristics as an average 
for a specified volume at one point on the land- 
scape. The third unit, the mapping unit, is also 
three dimensional but instead of representing one 
point on the landscape, it actually represents a 
landscape segment. Soi1 mapping requires the del- 
ineation of segments of the soi1 landscape that are 
relevant to the objective of the survey. These seg- 
ments may be taxonomically pure, but very often 
at the scale of mapping used in the the Waterhen 
area they consist of a complex grouping of two or 
more soils. In such case, their complexity is 
described rather than subdivided into smaller 
units to achieve uniformity. But it is also implied, 
to a greater or lesser extent, that everywhere in a 
delineated landscape segment the actual sequence 
of soi1 layers is the same as those exhibited in the 
test pit and those described and classified in the 
soi1 profile. The whole purpose of this is to predict 
the behavior or performance of these same land- 
scape units when subjected to given sets of man- 
agement systems. 

Mapping Units 
A map unit represents real and mappable por- 

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

A map unit contains predominantly one or 
more named soils plus a certain proportion of 
undescribed inclusions. If the inclusions make up 
only a small proportion of the map unit, then it is 
regarded as a single map unit. Such map units are 
relatively pure with respect to the soi1 used to iden- 
tify it eg. a map unit identified by “In” or Inwood 
series includes a predominance of soils having 
properties as defined for the Inwood series. Map 

small segments (usually less than 15 percent) of 
other soils. If two or more soils each make up a 
significant proportion of the whole map unit, then 
they contribute to the definition of a compound 
map unit. Compound map units are used to 
describe landscapes where different soils are SO 
intricately mixed or small in size, that it is not 
practical to show them separately on the map. A 
map unit identified as Fd4 Ci3 Dr3 consists of 40 
percent Fairford soils, 30 percent Chitek soils and 
30 percent Dering soils. 

FIELD MAPPINGPROCEDURES 
Field work in the Waterhen map area was ini- 

tiated in the summer of 1966 and was carried out 
on a reconnaissance to exploratory scale. The ter- 
rain in the Waterhen area is difficult to traverse as 
it is mostly forested with extensive areas of poorly 
drained organic and minera1 soils. Access by con- 
ventional motor vehicle is available only along 
Provincial Trunk Highway No. 6 crossing the map 
area from south to north, Provincial Road 327 
along The Pas Moraine, and a forestry road on 
Long Point. Soi1 inspections, were made along 
these roads approximately every 0.4 km. Numer- 
ous foot traverses from these roads and along var- 
ious logging trails provided access for additional 
ground checking. 

As large portions of the map area are 
inaccessible, helicopter transportation was 
extensively used to provide access to the majority 
of the map sheet (Figure 15). Helicopter traverses 
were planned approximately 10 to 12 km apart. 
Soi1 observations along a traverse were recorded 
every 0.4 to 3 km depending on the complexity of 
the soi1 pattern. Observations at each site included 
an appraisal of soi1 parent material, soi1 profile 
characteristics, pH, texture, stoniness, thickness of 
organic layers, depth to non-conforming 
substrates, landform characteristics and nature of 
the vegetation. 

The soils were mapped on aerial photographs 
flown in 1963 at a scale of 1:15 840. Boundaries of 
soi1 areas and relevant physical landscape features 
were extrapolated by means of air photo 
interpretation. The information obtained from the 
soi1 inspections and interpretation of the air 
photos was plotted on air photomosaics at a scale 
of 1:31 680 (two inch to one mile) and then 
transfered to a map manuscript base at a scale of 
1:126 720 (one inch equals 2 miles) for 
publication. Surficial geology information was 
also used to interpret landform and surficial 
deposits (Klassen, R.W., 1967)i3 in terms of soi1 

II Kiassen, R.W. 1967. Surfkial Geology of the Waterhen- 
Grand Rapids Area, Manitoba, 638, 63G. Dept. of 
Energy, Mines and resources. Geological Survey of 
Canada Paper 66-36. 



FIGURE 15 
Soii surveying by helicopter along south shore of 

Katimik Lake. 

parent materials in the map area. The northern 
portion of the Waterhen map sheet (Townships 45 
and 46) was mapped on small scale (1:70 000) 
aerial photographs flown in 1971 in order to 
correlate with mapping in the Grand Rapids area. 

During the course of field activities in this area 
a number of representative soi1 profiles were 
described on detail and sampled for laboratory 
analysis to characterize the chemical, physical and 
morphological properties of the soils. The soils 
were described and classified according to 
standards and criteria established for Canada and 
accepted by the Canada Soi1 Survey Committee as 
outlined in various Proceedings of the National 
Soi1 Survey Committee, published from 1965 to 
1976. Modification and change over time to the 
national classification system were finally 
published as the Canadian System of Soi1 
Classification in 1978. Final correlation of the 
soils of the Waterhen area was based on criteria 
and parameters published as of 1978. 

Soi1 mapping and delineation of map units, 
whether they be identified by single soi1 series or 
soi1 series complexes, is not exact. Soi1 mapping 
recognizes features such as local topography, 
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drainage, erosion, and salinity as well as soi1 
profile properties. The decision to outline and 
label any given area is based on interpretation and 
extrapolation of observed soi1 and landscape 
features and air photo interpretation. The 
delineation of soi1 boundaries serves to separate 
soils having properties and conditions which are 
significant for potential use as field management 
units. The soi1 map legend lists all soi1 series 
alphabetically and provides limited definitions of 
soi1 characteristics and landscape properties such 
as drainage, surface texture, topography, 
stoniness, and the presence of soluble salts. More 
specific definition of the various topographie, 
stoniness and salinity classes are given in the 
Glossary, Appendix A. 

It is important to appreciate the variability in 
map accuracy in relation to ease and availability 
of access. Areas covered by helicopter received a 
considerably lower number of inspections per unit 
area, which may result in a lower map accuracy in 
some areas. Those portions of the soi1 map with 
highest relative accuracy and dependability are 
along P.T.H. No. 6 and Provincial Road 327, 
where access was adequate. 



DESCRIPTION OF SOIL SERIES 
AND MAPPING UNITS 
The soils of the Waterhen area are grouped The soi1 series descriptions include a general 

according to parent material and drainage in description of the profile type, texture and parent 
Table 8. The classification of each soi1 series at the material, location within the map area, topogra- 
subgroup level is indicated in the table as is the phy and drainage, and the occurrence of the series 
total hectareage occupied by each series. These in complex association with other soils. A detailed 
include areas mapped as the individual series and tabular morphological description of a representa- 
the area covered by each series within various tive profile of the series is given, together with ana- 
complex mapping units. Phases of soi1 series, indi- lytical data for that series. Further information on 
cative of peaty overlays, salinity or topographie the suitability and management of each soi1 for 
classes have separate area figures. The percentage agriculture, their engineering properties and rec- 
of the total map area covered by each soi1 series reational development is given in Part 4 of the 
and phase is also given. report. 

TABLE 8 
Key to the Soils and their Estimated Area in the Waterhen Map Sheet 

A. Soils developed on glacial till 

1. Extremely calcareous loamy till. 
a) Well and moderately well drained 

l Atikameg series (Eluviated Eutric Brun- 
isol) 

l Fairford series (Eluviated Eutric Bruni- 
sol) 

b) Imperfectly drained 
l Chitek series (Gleyed Eluviated Eutric 

Brunisol) 
l Inwood series (Gleyed Dark Gray) 

c) Poorly drained 
l Dering series, peaty phase (Rego Gley- 

sol, carbonated phase) 
l Meleb series, peaty phase (Rego Humic 

Gleysol carbonated phase) 
0 Meleb series (Rego Humic Gleysol, car- 

bonated phase) 

SUB-TOTAL 

2. Moderately to strongly calcareous clayey till. 
a) Weil and moderately well drained 

l Cedar Lake series (Orthic Gray Luvisol) 
b) Imperfectly drained 

l Warpath series (Gleyed Gray Luvtsol) 
l Davis Point series (Gleyed Dark Gray) 

c) Poorly drained 
0 Askandigau series, peaty phase (Rego 

Gleysol) 
l Sagemace series, peaty phase (Rego 

Humic Gleysol) 

SUB-TOTAL 

B. Soi]s developed on a thin (20 to 100 cm) mantle of 
glacial till over limestone bedrock 

1. Extremely calcareous loamy till over bedrock. 
a) Weil and moderately well drained 

l Limestone Point series (Eluviated Eutric 
Brunisol, shallow and very shallow lithic 
phases) 

Map 
Sym- 
bol 

At 

Fd 

Ci 41 418.60 
In 67 855.66 

Dr(P) 

WP) 

Ml 

CI 35 270.43 

Wr 19 065.02 
DP 5 319.74 

As(P) 

WP) 

Area 
(ha) 

52 720.09 

40 924.82 

18 794.39 

41 518.21 

678.23 

263 910.00 

15 390.62 

5 739.15 

80 784.96 

% of 7e of 
Land Mw 
Area Area 

5.91 4.43 

4.59 3.44 

4.64 3.48 
7.60 5.71 

2.11 1.58 

4.65 3.49 

0.08 0.06 

29.58 22.20 

3.95 2.97 

2.14 1.60 
0.60 0.45 

1.72 1.29 

0.64 0.48 

9.05 6.80 

Li 16 676.69 1.87 1.40 
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l Hilbre series (Eluviated Eutric Brunisol, 
shallow and very shallow lithic phases) 

b) Imperfectly drained 
l Birch Bay series (Gleyed Eluviated 

Eutric Brunisol, shallow and very shal- 
low lithic phases) 

l Faulkner series (Gleyed Dark Gray, 
shallow and very shallow lithic phase) 

c) Poorly drained 
0 Biscuit Point series (Rego Gleysol, car- 

bonated, shallow and very shallow lithic 
phases) 

l Lee Lake series (Rego Humic Gleysol, 
carbonated, shallow and very shallow 
lithic phases) 

SUB-TOTAL 

2. Moderately to strongly calcareous clayey till 
over bedrock 
a) Well to moderately well drained 

l Wicked Point series (Orthic Gray Luvi- 
sol, shallow lithic phase) 

b) Imperfectly drained 
l Inland series (Gleyed Gray Luvisol, 

shallow lithic phase) 

SUB-TOTAL 

C. Soils developed on lacustrine materials. 

1. Thin (usually less than one meter), moderately 
to strongly calcareous clayey lacustrine sedi- 
ments overlying extremely calcareous stony 
loamy till. 
a) Well drained 

l Kinwow series (Orthic Gray Luvisol) 
b) Imperfectly drained 

0 Mantagao series (Gleyed Gray Luvisol) 
l Peguis series (Gleyed Dark Gray) 

c) Poorly drained 
l Napanee Bay series, peaty phase (Rego 

Humic Gleysol) 
l Partridge Creek series, peaty phase 

(Rego Humic Gleysol) 

SUB-TOTAL 

2. Thin (usually less than one meter), moderately 
to strongly calcareous clayey lacustrine sedi- 
ments underlain by stony, extremely calcareous 
loamy till; limestone bedrock usually occurs 
within one meter of the surface. 
a) Weil and moderately well drained 

0 Egg Island series (Orthic Gray Luvisol, 
shallow lithic phase) Ei 

SUB-TOTAL 

D. Soils developed on recent alluvial deposits 

1. Strongly to extremely calcareous fine loamy 
stratified recent alluvial deposits. 
a) Imperfectly drained 

0 McKay series (Gleyed Gray Luvisol) 
b) Pooily drained 

l Jumping River series, peaty phase (Rego 
Gleysol) 

SUB-TOTAL 

Hi 5 016.89 0.56 0.42 

Bc 3 320.58 0.37 0.28 

Fk 1 681.20 0.19 0.14 

BP 633.43 0.07 0.05 

Lk 618.56 0.07 0.05 

27 947.35 3.13 2.35 

WP 3 834.55 0.43 0.32 

Id 1 573.81 0.18 0.13 

5 408.36 0.60 0.45 

Ki 4 460.83 0.50 0.38 

Mg 13 352.06 1.50 1.12 
Pe 66.92 0.007 0.006 

NU’) 14 450.58 1.62 1.22 

Pc(P) 473.19 0.053 0.04 

32 803.58 3.68 2.76 

MY 3 281.88 0.37 0.28 

JO) 2 465.39 0.27 0.21 

5 747.27 0.64 0.48 

680.34 0.07 0.06 

680.34 0.07 0.06 
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E. Soils developed on stratified Sand and grave1 beach 
and outwash deposits. 

Stratifïed strongly to very strongly calcareous 
sand and gravel. 

a) Rapidly to well drained 
l Woodridge complex (Orthrc Gray LU~I- 

sol*, Eluviated Eutric Brunisol. Orrhic 
Eutric Brunisol) 

l Freshford complex (Eluviated Eutrrc 
Brunisol*, Orthic Gray Luvisol. Orthic 
Eutric Brunisol) 

b) Imperfectly drained 
l Tremauden complex (Gleyed Eluvratcd 

Eutric Brunisol’, Gleyed Gray Luvrsol) 
c) Poorly drained 

l Norris series, peaty phase (Rego Gley- 
sol, carbonated phase) 

SUB-TOTAL 

2. Thin (less than 1 meter), strongly to very 
strongly calcareous sandy to gravelly deposits 
overlying stony extremely calcareous loam tex- 
tured till. 
a) Weil drained 

l Long Point complex (Orthic Gray Luvi- 
sol*, Eluviated Eutric Brunisol, Orthic 
Eutric Brunisol) 

l Soul Lake complex (Eluviated Eutric 
Brunisol*, Orthic Gray Luvisol, Orthic 
Eutric Brunisol) 

b) Imperfectly drained 
l Horseshoe Island complex (Gleyed Elu- 

viated Eutric Brunisol’, Gleyed Gray 
Luvisol) 

c) Poorly drained 
l Easterville series, peaty phase (Rego 

Gleysol, carbonated phase) 

SUB-TOTAL 

3. Soils developed on a thin (20 to 100 cm) mantle 
of stratified strongly calcareous, sandy and 
gravelly outwash and beach deposits overlyrng 
limestone bedrock. 
a) Rapidly drained 

0 Cross Bay complex (Eluviated Eutric 
Brunisol’, shallow and very shallow 
lithic phases; Orthic Eutric Brunisol, 
shallow and very shallow lithic phases) 

SUB-TOTAL 

F. Soils developed on poorly to very poorly drarned 
organic deposits. 

1. Dominantly moderately decomposed fen peat. 
a) 40 to 160 cm of mesic fen peat with little or 

no (<15 cm) Sphagnum surface peat depos- 
its overlying (i) loamy to clayey lacustrine 
deposits, (ii) extremely calcareous loamy 
till, (iii) limestone bedrock sphagnic phase. 
l (i) Cayer series (Terric Mesisol) 
l (ii) Crane series (Terric Mesisol) 
0 (iii) Holditch series (Typic Mesisol lithic 

phase) 
b) 40 to 160 cm of mesic fen peat with a very 

thin (15 to 65 cm) fibric Sphagnum peat 
surface layer overlying (i) loamy to clayey 
lacustrine deposits, (ii) extremely calcarc- 
ous loamy textured till. 

WX 4 820.52 0.54 0.41 

FX 4 989.62 0.56 0.42 

Tux 2 420.46 0.27 0.20 

W’) 2 951.61 0.33 0.25 

1.70 1.28 

Ln 

sox 

Hrx 

EaUY 

Crx 

Ca 
Cr 

Hd 

15 182.29 

1 216.98 

3 634.26 

3 698.58 

5 829.09 

14 378.91 

0.14 0.10 

0.41 0.31 

0.41 0.31 

0.65 0.49 

1.61 1.21 

243.71 0.03 0.02 

243.71 0.03 0.02 

33 819.46 3.79 2.84 
47 150.96 5.28 3.97 

22 1.48 0.03 0.02 
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l (i) Howell series (Terric Mesisol, 
sphagnic phase) 

l (ii) Halcrow series (Terric Mesisol, 
sphagnic phase) 

c) Deep (>160 cm) mesic fen peat with little 
or no (<15 cm) tïbric Sphagnum peat sur- 
face. These soils are underlain by undiffer- 
entiated materials. 
0 (i) Stead series (Typic Mesisol) 

d) Deep (>160 cm) mesic fen peat with a very 
thin (15 to 65 cm) fïbric Sphagnum peat 
surface layer underlain by undifferentiated 
materials. 
0 (i) Katimik series (Typic Mesisol 

sphagnic phase) 

2. Dominantly moderately well decomposed for- 
est peat 
a) 40 to 160 cm of mesic forest with thin (<65 

cm) tïbric Sphagnum surface peat deposits, 
which overlie (i) loamy to clayey lacustrine 
deposits, (ii) sandy deposits, (iii) extremely 
calcareous till, (iv) limestone bedrock. 

(i) Okno complex (Terric Mesisol’, Ter- 
rit Mesisol sphagnic phase, Terric Fibric 
Mesisol) 
(ii) Rat River complex (Terric Mesisol*, 
Terric Mesisol sphagnic phase, Terric 
Fibric Mesisol) 
(iii) Grindstone complex (Terric Mesi- 
sol*, Terric Mesisol sphagnic phase, 
Terric Fibric Mesisol) 
(iv) Janora complex (Typic Mesisol 
lithic phase*, Typic Mesisol sphagnic 
lithic phase) 

b) 40 to 160 cm of mesic forest peat wtth a 
very thin (15 to 65 cm) Sphagnum surface 
peat deposits overlying (i) loamy to clayey 
lacustrine, (ii) sandy to gravelly deposits, 
(iii) extremely calcareous till. 
i (i) Orok- complex (Terric Mesisol 

sohaanic ohase*. Terric Mesic Fibrisol, 
Ter& Fibric Mesisol, Terric Mesisol) 

l (ii) Guy Hi11 complex (Terric Mesisol 
sphagnic phase*, Terric Mesic Fibrisol, 
Terric Fibric Mesisol, Terric Mesisol) 

l (iii) Lamb Lake complex (Terric Mesisol 
sphagnic phase*, Terric Mesic Fibrisol, 
Terric Fibric Mesisol, Terric Mesisol) 

c) Deep (>160 cm) mesic forest peat with lit- 
tle or no (<15 cm) Sphagnum surface peat 
deposits overlying undifferentiated materi- 
als. 
l (i) Baynham complex (Typic Mesisol*, 

Typic Mesisol sphagnic phase) 
d) Deep (>160 cm) mesic forest peat with a 

very thin (15 to 65 cm) Sphagnum surface 
peat deposits overlying undifferentiated 
materials. 
0 (i) Waskwei complex (Typic Mesisol 

sphagnic phase*, Typic Mesisol) 

3. Dominantly undecomposed Sphagnum peat 
a) 40 to 160 cm of Sphagnum peat overlying 

mesic forest or fen peat, with a thin to very 
thick (65-160 cm) continuous fibric Sphag- 
num peat surface, underlain by (i) loamy to 
clayey lacustrine sediments, (ii) sandy to 
gravelly deposits, (iii) extremely calcareous 
till. 
l (i) Molson complex (Terric Mesic Fibri- 

sol*, Terric Fibric Mesisol, Terric Fibri- 
sol) 

Hw 40 345.62 4.52 3.39 

HI 27 969.94 3.13 2.35 

Sd 35 242.18 3.95 2.96 

Kt 44 160.67 4.95 3.71 

0x 40 993.28 4.58 3.45 

Rrx 650.43 0.07 0.05 

Gdx 22 427.66 2.51 1.89 

Jax 37.9 1 0.004 0.003 

Orx 45 744.64 5.19 3.85 

Ghx 7 943.52 0.89 0.67 

Llx 21 484.26 2.40 1.81 

Bmx 2 072.39 0.23 0.17 

wsx 286.16 0.03 0.02 

Mx 34 171.58 3.83 2.87 
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0 (ii) Sand River complex (Terric Mesic 
Fibrisol*, Terric Fibric Mesisol, Terric 
Fibrisol) Srx 

l (iii) Kilkenny complex (Terric Mesic 
Fibrisol*, Terric Fibric Mesisol, Terric 
Mesisol) Kx 

b) Organic deposits (>160 cm) with a surface 
layer of tïbric Sphagnum peat (X5 cm) 
overlying mesic forest or fen peat underlain 
by undifferentiated material. 
0 (i) Whithorn complex (Mesic Fibrisol’, 

Typic Fibrisol, Fibric Mesisol) Whx 
c) Organic deposits (>160 cm) with a surface 

layer of fibric Sphagnum (>125 cm) overly- 
ing mesic forest or fen peat. Underlain by 
undifferentiated material. 
l (i) Julius complex (Typic Fibrisol’, 

Mesic Fibrisol, Fibric Mesisol) Jx 

G. Miscellaneous Land Types 

1. Sandy and stony beaches and bars (Orthic 
Regosol) Sb 

2. Marsh complex (Rego Gleysol, Rego Gleysol, 
carbonated phase) 

3. Limestone and Dolostone rock outcrop 

Total Land 

Total Water (lakes and rivers) 

Total Map Area 

* Dominant member of complex 

Askandigau Series, peaty phase (As(P)) 
The Askandigau series are poorly drained 

Rego Gleysol soils developed on moderately to 
strongly calcareous, clayey glacial till. Topogra- 
phy of Askandigau areas is depressional to nearly 
level. Usually a thin (15 to 40 cm) layer of mesic 
peat covers the surface of these soils. The clay tex- 
ture of the surface contributes to very slow inter- 
na1 percolation of water. Also, because of their 
topographie position, the surface runoff is practi- 
cally nil. Generally the surface is relatively stone 
free. The native vegetation of the Askandigau 
series is dominantly black spruce with some wil- 
10~s. The ground caver is mainly composed of 
mixed mosses with sedges and reed grasses in some 
areas. A representative profïle of an Askandigau, 
peaty phase soi1 is described below: 

Om- 15 to 0 cm, moderately decomposed woody and 
herbaceous materials; medium acid; abrupt, 
smooth boundary. 

IIAhg - 0 to 7.5 cm, gray (IOYR 511 dry), gray (IOYR 411, 
moist), silty clay; strong, medium subangular 
blocky; slightly acid; gradual, wavy boundary. 

IICg - 7.5 to 28 cm, gray to grayish brown (IOYR 511 to 
5/2, dry), dark gray (5Y 4/1, moist), clay; strong, 
coarse granular; neutral; graduai, irregular bound- 
ary. 

Mh 

cR 

IICkgl- 

IICkgZ- 

269.09. 

15 753.18 

5 581.23 0.63 0.47 

0.64 0.48 

3 150.15 0.35 0.26 

6 228.41 0.70 0.52 

3 827.01 0.43 0.32 

892 303.43 100.0% 75.0% 

296 535.52 25 .O% 

118 838.95 100.0% 

28 to 48 cm, light brownish gray to gray (IOYR 6/2 
to 6/1, dry), gray (5Y 5/l, moist), clay; moderate, 
coarse granular; mildly alkaline; moderately calca- 
reous; graduai, irregular boundary. 
48 to 68 cm, light gray to gray (IOYR 6/1, dry), gray 
to grayish brown (IOYR 511 to 6’1, moist), clay; 
amorphous; mildly alkaline; moderately calcareous. 

The Askandigau soils usually have a layer of 
moderate!y decomposed peat on the surface, and a 
thin grayish Ahg or AC horizon overlying a gleyed 
Cg horizon. Numerous isolated pockets of 
extremely calcareous, loamy till occur within the 
clayey matrix of the parent material. 

The Askandigau, peaty phase soils of the Low 
Boreal climatic zone correlate with the Sagemace, 
peaty phase soils of the High Boreal-temperate 
climatic zone, located in the southern portion of 
the map sheet. 

The Askandigau, peaty phase soils are com- 
monly associated with imperfectly drained soils of 
the Warpath and Davis Point series, and also with 
the Molson and Orok organic soi1 complexes. The 
area represented by the Askandigau series is 
15 391 hectares, which is 1.72 percent of the land 
area, or 1.29 percent of the total map area. 
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TABLE 9 
Analysis of Askandigau Series, Peaty Phase 

Exch. 
Cap. Estractable Cations 

PH Gond. CaCO, Dolo- Org. Total m.e., 
Depth Sand Silt Clay D.OlM mS Equiv. Calcite mite C S C’S 100em me. 100 gm soi1 

HW cm Text. “i ‘,‘f (ii CaCI, cm !ï ‘ii, <il “i ~:i Ratio S”;i Ca Mg K Sa H 

Om 15-o - 5.9 ~~ 39.0 1.54 25 163.0 65.2 49.4 1.8 0.5 15.4 
IIAhg o-7.5 SIC 14 40 46 6.3 0.4 2.2 0.16 14 30.3 12.2 16.4 0.9 0.5 I .8 
IICg 7.5-28 C 19 27 54 6.9 0.4 11 29.x 12.0 17.5 0.9 I .o 0.6 
IICkgl 28-48 C 3 29 68 7.7 0.6 9.7 2. I 7. I 31.6 
liCkg2 48-68 C 2 36 62 7.x 0. I 15.3 4.5 10.x 21.2 

Atikameg Series (At) 
The Atikameg series consists of moderately 

well and well drained Eluviated Eutric Brunisol 
soils developed on extremely calcareous, loamy 
till. Dominant surface textures vary from loam to 
clay loam. Topography is gently undulating to 
undulating. The Atikameg soils usually occur in 
the well drained positions in drumlinized terrain 
and ridge and swale ground moraine. Runoff and 
permeability are generally moderate. In areas with 
little or no lacustrine overlay and where severe 
water working has been experienced, these soils 
are exceedingly stony. The surface may be only 
moderately stony, however, in areas of less water- 
working. Spruce, jack pine and aspen constitute 
the major native tree caver on Atikameg soils. A 
representative profile of the Atikameg series is 
outlined below. 

L-H - 

Aej - 

Btj - 

BC- 

Ckl- 

5 to 0 cm, leaf and grass mat; slightly acid; abrupt, 
smooth boundary. 
0 to 2 cm, pale brown (10YR 6/3, dry), brown 
(IOYR 5/3, moist), clay loam; fine granular; friable 
when moist, soft when dry; neutral; abrupt, smooth 
boundary. 
2 to 6 cm, light yellowish brown to brown (IOYR 
6/4 to 5/3, dry), dark brown to brown (IOYR 4/3, 
moist), loam; weak, fine subangular blocky break- 
ing to weak, fine granular; friable when moist, 
slightly hard when dry; neutral; moderately calca- 
reous; abrupt, smooth boundary. 
6 to 12 cm, gray to hght brownish gray (IOYR 5/1 
to 6/2, dry) brown to pale btown (IOYR 5/3 to 6/3, 
moist), gravelly silt loam; single grained; loose 
when moist; loose when dry; mildly alkaline; 
extremely calcareous; abrupt, smooth boundary. 
12 to 18 cm, light gray (IOYR 7/2, dry), light 
brownish gray (IOYR 6/2, moist), silt loam; weak, 
Iïne, pseudo platy; friable when moist, hard when 

Ck2 - 

Ck3 - 

dry; mildly alkaline, extremely calcareous; clear, 
smooth boundary. 
18 to 38 cm, white (IOYR 8/2, dry), very pale brown 
( 1OYR 7/2, moist) silt loam, weak, fine pseudo 
platy; friable when moist, hard when dry; mildly 
alkaline; extremely calcareous; clear, smooth 
boundary. 
38 to 58 cm, white (IOYR 8/1 to 812, dry), light gray 
to white (IOYR 7.5/2, moist), silt loam; weak, 
pseudo platy; friable when moist, hard when dry; 
mildly alkaline; extremely calcareous. 

The solum of the Atikameg soils is generally 
less than 20 cm thick, characterized by a thin, light 
colored, often discontinuous Ae or Aej horizon 
overlying a thin, weakly developed textural Btj 
horizon. Minor areas of the Westray series, an 
Orthic Gray Luvisol exhibiting slightly stronger 
profile development, may occur in areas repre- 
sented by the Atikameg series. The Westray soils 
cannot be mapped separately due to the limited 
ground truth and the reconnaissance scale of the 
survey. These soils occur most frequently in areas 
with bedrock near the surface, where soi1 drainage 
is better and more rapid downward movement of 
water occurs. 

The Atikameg soils often occur in complex 
association with soils of the Chitek, Limestone 
Point, and Cedar Lake series. The Atikameg 
series, mapped in the Low Boreal climatic zone, 
correlates with the Fairford series of the High 
Boreal-temperate climatic zone. 

The Atikameg soils are widely distributed 
throughout northern half of the map area, cover- 
ing some 52 720 hectares which is 5.91 percent of 
the total land area or 4.43 percent of the total map 
area. 

TABLE 10 
Analysis of Atikameg Series 

Cap. 

PH Cond. CaCo, Dolo- Org. Total rnX.~ Extractablc Cations 

Depth Sand Silt Clay O.OIM mS Equiv. Calcite mite C N C N 100gm me. 100 gm soil 

H0r. cm Text. y % 1% CaCI, cm % C,Yp ‘Yo “c L/r Ratio soi1 Ca Mg K Na H 

L-H 5-o ~~ - ~ ~ ~- .- ~ 6. I 0.6 44.0 0.60 73.3 98.9 61.X 24.9 0.7 0.3 12.1 
Aej O-2 CL 29 38 33 6.6 0.6 ..- 4.6 0.16 28.X 25.6 IX.5 08.8 0. I 0. I 2.4 
Btj 2-6 L 27 48 25 7.2 0.6 10.4 0 9.6 4.3 0. IX 24.1 33.6 - --- ~ - - 
BC 6-12 GrSiL 21 6X II 7.5 0.6 58.2 20.2 35.0 3.9 0.28 13.9 22.5 
Ckl 12-18 SiL 16 75 9 7.5 0.4 83.6 12.7 65.4 9.9 ~ - 
Ck2 18-38 SiL 12 77 II 7.6 0.3 90.9 25.5 60.2 3.0 
Ck3 38-58 SiL 14 75 II 7.1 0.3 85.9 21.2 59.7 4.1 ~ ~ - - - 
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Baynham Complex (Bmx) 
The Baynham complex consists of poorly to 

very poorly drained organic soils deveioped on 
greater than 160 cm of moderately decomposed 
forest peat. These soils are underlain by undiffer- 
entiated materials, usually moderately to strongly 
calcareous clayey to loamy lacustrine sediments. A 
thin layer (0 to 65 cm) of fibric Sphagnum moss 
peat may caver the surface of these soils. The 
Baynham series, a Typic Mesisol with up to 15 cm 
of fibric Sphagnum moss peat on the surface, is 
the dominant member of this complex. The Was- 
kwei series, a Typic Mesisol, sphagnic phase, with 
15 to 65 cm.of fïbric Sphagnum moss peat overly- 
ing the mesic forest peat, is also a member of the 
Baynham complex. Topography of Baynham 
areas is depressional to level, but micro topogra- 
phy is usually hummocky. The Waskwei soils are 
usually found under the deeper hummocks of 
Sphagnum peat; the Baynham soils are found in 
the inter-hummock areas. Native vegetation 
ranges from stands of productive black spruce 
with mixed mosses and ericaceous shrubs on the 
Baynham series to less productive black spruce 
with some tamarack, swamp birch and Sphagnum 
species on the Waskwei Series. A representative 
profile of the Baynham series is described below. 

Of) - 

Of2 - 

Oml 

Om2 

0 to 25 cm. dark yellowish brown (IOYR 4’4 natural 
wet reduced) to pink (7.5YR 7’4 prcssed wet 
reduced): non Woody. fibrous; spongy, laycred 
Sphagnum moss with some feathermoss. unrubbcd 
fiber content 100%. rubbed 98%; ver!; strongly acid. 
25 to 35cm,darkreddish brown(5YR 2 2natural wet 

reduced) to yellowish brown to light yello\vtsh 
brown (IOYR 5.5;4 pressed wet reduced): mised 
slightly Woody and non-Woody fibrous matcrial 
composed of feathermosses, sedges and reeds. and 
herbaceous remains; unrubbed fiber content X8”;. 
rubbed 649& slightly acid. 
35 to 50 cm, black (5Y R 2: 1 natural wet reduced) t« 
dark reddish brown (5YR 3, 3 pressed wet : reduccd): 
moderately decomposed mixed woody and non- 
woody fibrous material composed offeathermoss and 
herbaceous remains; unrubbed fiber content 60“;. 
rubber 32$& strongly acid. 
50 to 225 cm. dark reddish brown (5Y R 2 2 natural 
wet reduced) to dark reddish brown (5YR 3.5 3.5 
pressed wet reduced); moderately decomposed. 
mixed. slightly Woody and non-Woody matenal 
composed dominantly of herbaceous fragments and 
feathermoss remains; unrubbed fiber content 44”;. 
rubbed 18c;i; very strongly, acid. 

Oh - 225 to 290 cm, black (IOY R 2 1 natural wfct reduced) 
to dark reddish brown (5YR 2 2 pressed wet 
reduced); non-aoody. well dccomposed mixed 
materials composed of sedge and reeds. herbaceous 
materials and feathermoss remains: unrubbed liber 
246. rubbed 6(i;: strongly acid. 

IICkg - 290+ cm. gray (N 5 0 aet): stlty clay: massive, \ery 
sticky and very plastic whcn )Set; moderately, 
calcareous; neutral. 

These soils are low in nutrients and slightly to 
medium acid. Areas of Baynham complex soils 
occur on The Pas Moraine and in the central por- 
tion of the map area. Baynham soils are com- 
monly associated in map units with other deep 
organic soils such as the Waskwei complex. The 
area represented by soils of the Baynham complex 
is 2 072 hectares, which is 0.23 percent of the total 
land area, or 0.17 percent of the total map area. 
Birch Bay Series (Bc) 

These soils are imperfectly drained Gleyed 
Eluviated Eutric Brunisol soils developed on 20 to 
100 cm of extremely calcareous loamy till over 
limestone bedrock. Due to the thin veneer of till 
they are developed on, these soils are considered 
Gleyed Eluviated Eutric Brunisols, carbonated, 
shallow and very shallow lithic phases. Areas of 
Birch Bay soils have nearly level to gently sloping 
topography. Surface texture varies from fine 
sandy loam to clay loam. Birch Bay soils have 
slow to moderate surface runoff and slow internai 
percolation of water. These soils are very stony 
due to the nature of the till and the proximity of 
the limestone bedrock. Vegetative caver is domi- 
nantly spruce, aspen, jack pine and some willow. 

The solum of Birch Bay soils is generally less 
than 20 cm. thick, characterized by a thin, light 
colored, often discontinuous Ae or Aej horizon 
overlying a thin, weakly developed textural Btj 
horizon. 

The Birch Bay soils are often associated in 
mapping units with soils of the Limestone Point, 
Biscuit Point, and Chitek series. The Birch Bay 
soils of the Low Boreal climate zone correlate with 
the Faulkner series in the High Boreal-temperate 
climatic zone, and with the Inwood series, rock 
substrate phase, as mapped in the soils of the Gra- 
hamdale Area (Soils Report No. 16). 

The area represented by the Birch Bay series is 
3 321 hectares, which is 0.37 percent of the total 
land area, or 0.28 percent of the total map area. 

TABLE 11 
Analysis of Baynham Series 

Exch 
Cap. P>ro- 

Fiber Content pH - organlc I otal m.e. Estractable Calions phos- 
Hor- Depth .Texture Sand Silt Clay unrubhcd, rubbed O.Ol!vl C h C TX IOOgm m.c. 100 gm soit phate Ash 
i7on cm CltiSS Q <‘i, c.;, “r, fi; CaCI, ‘; ‘ i Katio soi1 Ca Mg K Nia H SOI. “i ‘/r ---- 
Ofl o-25 100 9x 4.7 53. I 1.0 53.1 77.0 22.5 12.8 3.h 0.2 44.7 x.2 6.2 
or2 25-35 xx 64 6.4 4s h 1.3 35.1 115.5 6X.X 25.X 1. I 02 24.x X.h II 6 
Oml 35-50 h0 32 5.3 50 4 1.7 29.7 148.5 63.X 20.4 0.2 0. I b3.h I h.4 9.9 
Om2 50-225 44 IX 5. I 55 7 I 5 25. I lbb.O X2.0 17.7 0.2 0. I b5.6 17.9 8.0 
Oh 225-290 24 b 5.4 4x.0 22 21.X 142.5 b9.S 14.4 0. I 0. I 54.1 55.2 22.3 
IICkg 290+ SIC 3 55 42 7.2 3.0 0.3 12.0 41.7 ---~ 
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Biscuit Point Series (Bp) 
The Biscuit Point series consists of Rego Gley- 

sol soils developed on 20 to 100 cm of extremely 
calcareous, loamy, very stony till deposits over 
limestone bedrock. Due to the thin veneer of till 
these soils are developed on, they are considered 
as Rego Gleysols, carbonated, shallow and very 
shallow lithic phases. These poorly drained soils 
have depressional to level topography and are 
overlain with a thin (15 to 60 cm) surface layer of 
peat. Runoff is very slow and interna1 drainage is 
impeded by a high groundwater table. The most 
common vegetation associated with these soils is 
black spruce with an understory of Labrador tea 
and feathermosses. 

Biscuit Point soils usually have a thin solum, 
characterized by a L-H horizon, and a thin Ahk or 
AC horizon overlying a gleyed Ckg horizon. 

The Biscuit Point series is often associated with 
areas of the Birch Bay series. The area represented 
by the Biscuit Point series is 633 hectares, which is 
0.07 percent of the total land area, or 0.05 percent 
of the total map area. 

Carbonate Bedrock (cR) 
Areas with less than ten centimeters of uncon- 

solidated minera1 material over bedrock were 

mapped as Carbonate Bedrock. These are flat- 
bedded dolostones and limestones of Paleozoic 
age. Topography varies from nearly level to gen- 
tly sloping in these areas. Native vegetation for 
Carbonate Bedrock areas consists of stunted 
aspen and jack pine with a sparse growth of 
lichens, grasses and herbs. 

Surface outcroppings are mainly Silurian 
dolomites, which occur in scattered outcrops in 
the central portion of the map area. These often 
occur in pure areas, and in association with the 
Hilbre and Limestone Point series. Carbonate 
Bedrock occupies a total of 3 827 hectares, which 
is 0.43 percent of the total land area, or 0.32 per- 
cent of the total map area. 

Cayer Series (Ca) 
The Cayer series consists of very poorly to 

poorly drained organic soils developed on 40 to 
160 cm of mesic fen peat overlying moderately to 
strongly calcareous, loamy to clayey, lacustrine 
sediments. Little or no (less than 15 cm) Sphag- 
num moss mantles the mesic fen peat. Cayer soils 
occur in high nutrient (eutrophic), very poorly to 
poorly drained, depressional to level areas found 
throughout the map sheet. Native vegetation is 
dominantly sedges, reed grasses and meadow 

FIGURE 16 
Limestone bedrock (cR) dominated area with 

associated sinkhole (karst) topography. 
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grasses and aquatic mosses; a Woody herbaceous 
caver of willow and swamp birch occurin areas of 
better drainage. 

The Cayer series is a Terric Mesisol, composed 
of mesic fen peat overlying clayey textured lacust- 
rine sediments. Minor areas of the Volga series, a 
Terric Humic Mesisol, the Howell series, a Terric 
Mesisol, sphagnic phase, and the Wapah series, a 
Terric Limno Mesisol may be included in some 
map units represented by the Cayer series. 

A representative profile of the Cayer series is 
described below: 

Oml- 0 to 30 cm, yellowish red (5YR 416 moist) moder- 
ately decomposed non Woody fibrous material 
composed of mosses, and sedgy herbaceous 
remains, very strongly acid. 

Om2 - 30 to 80 cm, dark reddish brown (SYR 3/2 moist) 
moderately decomposed, non Woody fibrous mater- 
ial composed of masses and sedgy herbaceous 
remains, strongly acid. 

Om3 - 80 to 90 cm, dark reddish brown (5YR 2/2 moist) 
moderately decomposed, nonwoody fibrous mater- 
ial composed of mosses and sedgy herbaceous 
remains, strongly acid, abrupt wavy lower bound- 
ary. 

IICkg - 90+ cm, greenish gray (SGY 5/1 moist) clay, mas- 
sive, sticky and very plastic wet, mildly alkaline. 

The Cayer series is often associated in map 
units with soils of the Howell, Katimik, and Stead 
series. The Crane and Kircro series are similar, 
but are underlain by loamy till and sand respec- 
tively. The area represented by the Cayer series is 
33 819 hectares, which is 3.79 percent of the total 
land area, or 2.84 percent of the total map area. 

FIGURE 17 
Soiiprojïie of the Cayer Series. 

TABLE 12 
Analysis of Cayer Series 

Om2 30-x0 55 40 5.2 (12.3 2.6 24.0 130.2 43.0 37.6 0.2 0.2 49 2 6.6 5.x 
Om3 X0-90 35 IX 5.2 35.X 1.x 19.9 121.0 51.2 24.7 0.4 0.2 44.4 40.2 43.1 
IICke 90+ C 13 38 4Y 7.5 I 3 / 1.4 

Cedar Lake Series (Cl) 
The Cedar Lake series are moderately well and 

well drained Orthic Gray Luvisol soils developed 
on moderately to strongly calcareous, clayey till. 
Numerous isolated pockets of extremely calcare- 
ous, loamy till occur within the clayey matrix of 
the parent material. Topography of these areas is 
gently undulating to undulating. Cedar Lake soils 
generally have slightly stony to moderately stony 
surfaces depending upon the degree of water 
working they have undergone. Because of their 
clay textured surfaces, permeability is impeded to 
some extent and may be slow to very slow. Runoff 
is slow. Spruce and aspen with some jack pine 

constitute the dominant vegetative caver on the 
Cedar Lake series. A representative profile of the 
Cedar Lake series is described as follows: 

L-H - 

Ae - 

Bt - 

Ckl- 

5 to 0 cm, dark reddish brown (5YR 3/4 moist) 
semi-decomposed; leaf litter; medium acid; clear 
wavy boundary. 
0 to 3 cm, pale brown (LOYR 6/3 moist) silt loam; 
moderate medium platy; friable moist; medium 
acid; clear wavy boundary. 
3 to 15 cm, dark reddish brown (5YR 2.5/2 moist) 
clay; very weak medium columnar; friable moist; 
neutral; clear wavy boundary. 
15 to 45 cm, pale brown (IOYR 613 moist) silty clay; 
moderate to strong medium subangular blocky; fri- 
able moist; mildly alkaline. 
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Ck3- 120+ cm, brown (IOYR 513 moist) silt loam, mod- 
erate to strong fine to medium subangular blocky; 
friable moist; mildly alkaline. 

The Cedar Lake soils have a well developed 
solum, with a light gray Ae horizon overlying a 
dark grayish brown textural Bt horizon. 

Cedar Lake soils commonly occur. throughout 
the northern half of the map sheet, particularly in 
areas just south of the Pas Moraine and along the 
east side of Lake Winnipegosis. These soils are 
commonly associated with the Warpath series, 
which is the imperfectly drained member of the 
same soi1 association, and the Atikameg series, 
due to the heterogeneous nature of the parent 
material. Where pockets of extremely calcareous, 
loamy till occur at the surface, Atikameg soils 
develop, while Cedar Lake soils develop on 
adjoining sites where the clayey textured till occurs 
at the surface. 

The Cedar Lake soils of the Low Boreal cli- 
matic zone are developed on the same parent 
material as the Homebrook soils described in Soils 
of the Red Rose-Washow Bay Area (Soils Report 
No. 19). 

Soils of the Cedar Lake series caver an area of 
35 270 hectares which is 3.95 percent of the total 
land area, or 2.97 percent of the total map area. 

FIGURE 18 
SoilprojÏle of the Cedar Lake series, an Orthic 

Gray LuvisoI developed on moderately to strongly 
calcareous c/ay till. 

TABLE 13 
Analysis of Cedar Lake Series 

I‘sch. 
cap 

PH Cond. CaCO, Dolo- or&! Total m.c. 
Dcpth Sand Silt Clay O.OlM mS Equiv. Calcite imite C N c \ i 00 gm 

Hor. cm .TeXt. <‘im “,tm ‘;i CaCI, cm Ci, <i <i (‘c <‘im I<;l1 LO SO11 ca Mg K ha H 

L-H 5-O 5.6 50. x 1.5 33.x 110.4 53.X 19.1 2.7 0 I 34.7 
AC O-3 Si1 32 53 15 60 0.3 2.2 0. 1 22 IX.6 i.6 3.7 0.2 0. I 7.0 
Bt 3-15 c- 16 26 5x 6.6 0.3 1.3 0. I 13 .3x.5 17.9 I1.H 0.6 0. I X.1 
Ckl 15-45 Sic 9 47 44 7.5 0.3 41.1 9.5 29. I 
Ck2 45-120 Sic 

SiCL 10 50 40 7.6 0.3 50.3 Il.7 35.6 
Ck3 120+ SI. 21 53 26 7.x 0.3 57. x 19.9 34.9 

Chitek Series (Ci) 
The Chitek series are imperfectly drained 

Gleyed Eluviated Eutric Brunisol soils developed 
on extremely calcareous, loamy till. The surface 
texture is dominantly loam to clay loam. The 
topography ranges from nearly level to gently 
undulating. In areas with this latter class of topog- 
raphy the Chitek soils occupy the intermediate to 
lower slope positions, whereas in the smooth 
nearly level areas the Chitek soils are coincident 
with high groundwater tables. Runoff is slow and 

permeability is generally low to moderate. Stoni- 
ness may vary from moderate to exceedingly stony 
in severely water worked Chitek areas having little 
or no lacustrine overlay. The native vegetation is 
dominantly aspen and spruce mixed with some 
balsam poplar, jack pine and willows. The follow- 
ing description is of a representative Chitek pro- 
file: 

L-H - 7 to 0 cm, dark reddish brown (5YR 2/2 moist) 
moderately decomposed leaf litter; slightly acid; 
clear smooth boundary. 
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FIGURE 19 
Typical iandscape and vegetation associated with 

Chitek soi/ areas. 

Aej - 0 to 2 cm, no sample 
Bmgj - 2 to 8 cm, very dark grayish brown (IOYR 312 

moist) loam; very weak fine granular; very friable 
moist; neutral; clear wavy boundary. 

Ckgjt - 8 to 35 cm, very pale brown (IOYR 7/3 moist) silt 
loam; massive; moist friable; mildly alkallne; 
extremely calcareous. 

Chitek soils have extremely thin, generally dis- 
continuous eluvial (Ae) horizons or somewhat 
thicker Aej horizons overlying weakly developed 
Btj horizons. A thin (less then 15 cm) lacustrine 
mantle of fine loamy to clayey sediments may 
caver the till surface. 

The Chitek soils are often associated in map- 
ping units with the Dering, peaty phase and Ati- 
kameg series, which are the poorly and well 
drained members of the same soi1 association. 
The area represented by the Chitek series is 41 419 
hectares, which is 4.64 percent of the total of the 
land area, or 3.48 percent of the total map area. 

FIGURE 20 

Profile of the Chitek series, a Gleyed Eluviated 
Eutric Brunisol developed on extremely calcareous 

loamy glacial till. 



TABLE 14 
Analysis of Chitek Series 

lich 
cap. 

PH Gond. caca, Iiok- Org. loti11 Eytiactahlc C‘;ttion\ 
li l c 

Equl\. CalcIte Illltç c I\ (‘ u 100 gm 
11,. c 100 en1 w11 

Dcpth Sand SiIL Clay 0.01 M ms 
Hor. cm I C X t .  ‘ i  ‘; “i C;lCIz CIlY 'i “i ‘ i ‘; 11 I<arlr> \<>II CE! hlg K Ya H 

l.-H 7-o 6.4 52.2 1.2 I h7.Y 05.6 .3 6 h 0.‘) 0 I 34.? 

&A o-2 Ko \implc 
Bmgj 2-x 1. 35 45 20 7.3 1.1 4.4 0.4 3.7 2.4 0. I 2-i 
CkEj I x-35 Sil. 27 55 IX 7.x 0.4 61.4 19.5 3X.6 
Ckgi2 25-X6 51. 22 5x 20 7.x 0.3 64.9 22.0 39.5 

Crane Series (Cr) 
The Crane series is composed of organic soils 

developed on 40 to 160 cm of mesic fen peat with 
less than 15 cm. of fïbric Sphagnum moss peat at 
the surface. Extremely calcareous, loamy, moder- 
ately stony till occurs within 160 cm of the sur- 
face. These poor to very poorly drained soils are 
located in high nutrient (eutrophic), depressional 
to level areas found throughout the map sheet. 
Native vegetation on these soils is sedge and reed 
grasses with interspersed clumps of swamp birch, 
brown moss, and tamarack. 

The Crane series is a Terric Mesisol, composed 
of mesic fen peat overlying extremely calcareous 
glacial till. Minor areas of the Waterhen series, a 
Terric Humic Mesisol, the Halcrow series, a Terric 
Mesisol, sphagnic phase, and the Shiel series, a 
Terric Limno Mesisol, may be included in some 
map units represented by the Crane series. The 
Crane series is often associated in map units with 
soils of the Halcrow and Stead series. 

The soils of the Crane series differ from the 
Cayer and Kircro series only in the nature of the 
underlying minera1 substrate. 

The area represented by the Crane series is 
47 151 hectares, which is 5.28 percent of the total 
land area, or 3.97 percent of the total map area. 

FIGURE 21 
Treeiess fen area and associated sedge vegetation 

characteristic of the Crane soi/. 

FIGURE 22 
Exposure illustrating soi/ development on veneer of 
fragmentdl residual material overlying iimestone 

bedrock, typical of Cross Bay complex soils. 

Cross Bay Complex (Crx) 
The Cross Bay complex embodies well drained 

to rapidly drained Orthic Eutric Brunisol and Elu- 
viated Eutric Brunisol soils developed on 20 to 100 
cm of stratified, strongly calcareous sand and 
grave1 deposits or fragmenta1 residual material 
overlying limestone bedrock. The dominant mem- 
ber is the Cross Bay series, an Eluviated Eutric 
Brunisol, shallow and very shallow lithic phases. 
The subdominant member of the complex is the 
Chartrand Island Series, an Orthic Eutric Bruni- 
sol, shallow and very shallow lithic phases. The 
fragmenta1 nature of the parent material results in 
rapid interna1 drainage and limits the degree of 
profile development. Areas of Cross Bay complex 
soils have undulating to ridged topography. 
Permeability ranges from rapid to very rapid. 
Topography and depth to bedrock are two impor- 
tant features influencing the rates of runoff and 
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permeability. Jack pine, spruce, and aspen consti- 
tute the dominant vegetative types on these soils. 

Soils of the Cross Bay complex area are often 
found in areas with a thin veneer of waterworked 
glacial till overlying limestone bedrock. These 
soils are prevalent near P.T.H. No. 6 in the central 
part of the Waterhen map sheet, in association 
with bedrock and soils of the Limestone Point 
series. 

The area represented by the Cross Bay com- 
plex is 244 hectares, which is 0.03 percent of the 
total land area, or 0.02 percent of the total map 
area. 

Davis Point Series (Dp) 
The Davis Point series are imperfectly drained 

Gleyed Dark Gray soils developed on moderately 
to strongly calcareous clayey till. Numerous iso- 
lated pockets of extremely calcareous, loamy till 
occur at random within the clayey matrix of the 
parent material. Clay surface textures and the 
nearly level to gently undulating topography of 
these soils contribute to slow permeability and 
slow to moderate runoff. Vegetative caver on the 
Davis Point soils is dominantly aspen, spruce and 
balsam poplar with an undercover of willows, 
shrubs and grasses. The surface may be slightly 
stony. A description of a representative Davis 
Point soi1 follows: 

L-H - 

Ahej 

Btjgj 

BC- 

Ckgj 1 

5 to 0 cm, black (5YR 2/1, dry), leaf mat, parttally 
to well decomposed leaf and shrub remains: neu- 
tral; clear, smooth boundary. 
0 to 5 cm, very dark gray (IOYR 3/1, dry) with dark 
gray (IOYR 4/1, dry) blotches, clay; few, medium. 
distinct mottles; moderate, medium granular; firm 
when moist, hard when dry; slightly acid; clear. 
smooth boundary. 
5 to 15 cm, dark gray (IOYR 4/1, dry), clay; few. 
medium distinct dark brown mottles; strong. 
medium granular; firm when moist, hard when dry; 
neutral, abrupt, wavy boundary. 
15 to 20 cm, gray (IOYR 5/1, dry), clay; moderate, 
medium granular; fïrm when moist, hard when dry: 
mildly alkaline; strongly calcareous; clear, irregular 
boundary. 
20 to 60 cm, gray (5Y 6/1, dry), clay; moderate. 
medium pseudogranular; firm when moist. hard 
when dry; mildly alkaline; strongly calcareous: 
separated by an abrupt, irregular boundary. 

Ckgj2 - pockets of white (2.5Y 812, dry), silty clay loam; 
occur in the Ckgj I horizon; moderately, fine pseu- 
dogranular; friable when moist, very hard when 
dry; strongly cemented when dry; extremely calca- 
reous. 

The Davis Point soils are slightly degraded, as 
evidenced by the thin, slightly leached Ahe hori- 
zon and the presence of a dark grayish brown Btj 
horizon. These soils are slightly acid in the A hori- 
zon and neutral in the B horizon. 

Areas of Davis Point soils are found mainly in 
the Interlake till plain in the south western portion 
of the map sheet, particularly on Birch Island and 
near Lake Winnipegosis. They commonly occur in 
association with soils of the Inwood series and the 
Sagemace series, peaty phase. 

The Davis Point series of the High Boreal- 
temperate climatic zone are similar in parent 
materials and drainage to the Warpath soils of the 
Low Boreal climatic zone. 

The area mapped as the Davis Point series is 
5 320 hectares, which is 0.60 percent of the total 
land area, or 0.45 percent of the map area. 

Dering Series, peaty phase (Dr(P)) 
The Dering series consists of poorly drained 

Rego Gleysol, carbonated, peaty phase soils 
developed on extremely calcareous, stony, loamy 
till. These soils occur in areas of depressional to 
level topography commonly bordering small lakes 
and bogs and frequently in swales where the dom- 
inant landform is ridge and swale. Generally, Der- 
ing series are moderately stony, the degree of sto- 
niness being dependent upon the presence or 
absence of a thin (<15 cm) lacustrine overlay as 
well as upon the depth to bedrock. Interna1 drain- 
age is very poor and runoff may vary from very 
slow to nil. A 15 to 40 cm mantle of mesic peat 
normally covers the surface of Dering soils. The 
dominant vegetation of these soils is black spruce 
and some willow with an understory composed of 
mainly sedges, reed grasses, and feathermosses. A 
description of a representative profile of the Der- 
ing series is as follows: 

TABI,E 15 
Analysis of Davis Point Series 

Lixch. 
Ckp. 

PH C‘ond Ca(‘O1 1)01l>- erg. l~otal 
I ~lr;wt;lhlc c‘;ltion\ 

m.e. 
Dcpth Sand Silt CI;L> 0 OIM 111 s I ‘,111\ <‘dCllC II,I,C c -4 c Y 100 em 111 c 100 y,,, WI1 

Hor. cm ICXt 'i “i 'i Ca(‘I, cm ‘; I/ <; e; ‘y Rat10 ,o;I ca Mg K \a H 

I.-H 5-O 6.5 0.4 14 39.5 1.x.3 21.6 
Ahea o-5 c I 0 30 60 6 5 0 3 0 4 5. I 0 2x IX.2 43.3 21 4 20 5 l 3 0.2 21 
Htjgj 5-15 c 12 25 63 7.1) 0 3 42 1.7 O.II 15.5 30.x 
BC 15-20 C 10 25 65 7.3 03 17 / (1 0 15.i 0.x 0.05 16.1) 25.5 
Ckgj I 20-m c II 30 59 7.7 0 3 24. I Y Y lil 20.4 
Ckgj2 (packt\l SiCI. hi.(1 l4.h 41 Y 



TABLE 16 
Analysis of Dering Series, Peaty Phase 

Esch. 

On1 IS-0 6.X 0.5 
IIAhg 0.10 1. 2x 46 26 7.2 0.x 1.1 0.4 
IICkg I o-ho+ Sil. 30 55 1s 7.x 0.3 57.4 20.6 

Om- 15 to 0 cm, black (IOYR 2/1, dry), moderately 
decomposed woody and herbaceous materials; neu- 
tral. 

IIAhg - 0 to 10 cm, grayish brown to dark brown (IOYR 512 
to 4/3, dry), very dark gray to very dark grayish 
brown (10YR 3/1 to 3/2, moist), loam; amorphous 
breaking to weak medium granular; neutral; weakly 
calcareous. 

IICkg - 10 to 60 cm, white to very pale brown (IOYR 8/2 to 
8/3, dry), pale brown (IOYR 613, moist), silt loam; 
amorphous; mildly to moderately alkaline; 
extremely calcareous. 

Profile development is thin, consisting of a thin 
grayish brown Ahg or AC horizon overlying a 
gleyed Ckg horizon. 

The Dering series occurs throughout the Low 
Boreal climatic region of the map sheet, usually in 

FIGURE 23 
Landscape and black spruce vegetation associated 

with the Dering soils. 

3x.0 1.05 36 142.x 90. I 41.5 1. I 0.2 5.4 
0.6 3.7 34.5 

779 ni 52 - 

association with the better drained Chitek and 
Atikameg series. The Dering series, peaty phase, 
correlates with the Meleb series, peaty phase of the 
High Boreal-temperate climatic zone. 

The area represented by the Dering series, 
peaty phase is 18 794 hectares, which is 2.11 per- 
cent of the total land area, or 1.58 percent of the 
map area. 

FIGURE 24 
Soilprofile of the Dering series, a Rego GleysoI 
developed on extremely calcareous loamy glacial 

till. 

Easterville Series, peaty phase (Es(P)) 
The Easterville series consists of poorly 

drained Rego Gleysol, carbonated, peaty phase 
soils developed on thin (25 to 100 cm) stratified, 
strongly calcareous sa&d and grave1 deposits over 
extremely calcareous, loamy till. A thin (1.5 to 40 
cm) layer of mesic peat blankets the surface of 
these soils. Runoff is very slow to nil. Interna1 
percolation is impeded by a high groundwater 
table. These soils may be moderately stoney at the 
surface. The dominant vegetation on the Easter- 
ville soils is black spruce and willows with an 
understory of Labrador tea, Sphagnum, and 
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FIGURE 25 
Soilprofile of the Easterville series, a Rego Gleysof 

developed on a sand and grave1 veneer overlying 
loamy glacial tif!. 

feathermosses. A description of a representative 
Easterville, peaty phase soi1 is as follows: 

Oml- 38 to 33 cm, moderately decomposed, coarse 
iïbered woody and herbaceous materials; neutral: 
clear, wavy boundary. 

Om2 33 to 18 cm, moderately decomposcd herbaccou\ 
and woody materials; slightly acid; gradual, aaiy 
boundary. 

Om3 - 18 to 0 cm, medium to fine fibered mixed peat; 
compacted; neutral: abrupt, smooth boundary. 

IICkg - 0 to 46 cm, light brownish gray to pale brown 
(IOYR 6/2 to 6/3, dry), dark gray to gray (IOYR 
4/1 to 5/1, moist), gravelly Ioamy sand; single 
grained; loose when moist, loose when dry; mildly 
alkaline; extremely calcareous; abrupt, smooth 
boundary. 

IIICkg- 46 to 60 cm, (IOYR VI, moist), clay loam; amorp- 
hous; extremely calcareous; mildly to moderately 
alkaline. 

Easterville, peaty phase soils are generally 
developed on gently undulating to ridged lacust- 
rine beach and outwash deposits overlying ridged 
moraine till deposits. These soils occur predomi- 
nantly along the southern edge of The Pas 
Moraine, in association with other series devel- 
oped from similar materials, such as the Tremau- 
den, Horseshoe Island, and Freshford complexes. 

The area represented by the Easterville series, 
peaty phase, is 5 829 hectares, which is 0.65 per- 
cent of the total land area, or 0.49 percent of the 
total map area. 

Egg Island Series (Ei) 
The Egg Island series consists of well drained 

Orthic Gray Luvisol, shallow lithic phase soils 
developed on thin, moderately to strongly calca- 
reous, clayey lacustrine deposits underlain by 
extremely calcareous, loamy till. Limestone bed- 
rock usually occurs within 50 to 100 cm of the sur- 
face. Topography of these areas varies from level 
to gently sloping . Generally these soils have a 
number of stones at the surface but not enough to 
be rated as very stony. Permeability is slow due 
largely to the clay surface texture of these soils. 
Runoff ranges from moderate to slow. Dominant 
vegetation includes aspen, spruce and jack pine. 

The Egg Island soils have a dark grayish brown 
Ae horizon and a moderately developed textural B 
horizon. The Egg Island series occurs in isolated 
areas in the eastern portion of the map sheet. It is 
usually mapped in association with the Kinwow 
series, which is similar except for the lack of a 
lithic contact within the control section. 

The area represented by the Egg Island series is 
680 hectares, which is 0.07 percent of the total 
land area, or 0.06 percent of the total map area. 

TABIJ: 17 
Analysis of Easterville Series, Peaty Phase 

Esch. 



FIGURE 26 
Soii profile of the Fairford series, an Eluviated 

Eutric Brunisol developed on extremely caicareous 
loamy glacial tiil. Note stony lag near surface. 

Fairford Series (Fd) 
The Fairford series consists of well drained 

Eluviated Eutric Brunisol soils developed on 
extremely calcareous loamy till. These soils are 
located on areas of gently undulating to undulat- 
ing topography, with dominantly loam to clay 
loam surface textures. Runoff and permeability 
are moderate. The Fairford soils are generally very 
stony although more severely water worked ridges 
are exceedingly stony. Native vegetation is com- 
prised of aspen, spruce and jack pine. 

The solum of a Fairford soil is generally less 
than 20 cm, characterized by a thin, light colored 
Ae or Aej horizon overlying a thin, weakly devel- 
oped textural B horizon. A representative profile 
of the Fairford series is described below. 

L-H - 

Aej - 

Bt- 

BC- 

2 to 0 cm, dark reddish brown (SYR 2/2, dry), 
undecomposed to moderately decomposed layer of 
pine needles; slightly acid; abrupt, smooth bound- 
ary. 
0 to 2 cm, grayish brown (IOYR 5/2, dry), clay 
loam; weak, fine granular; friable when moist, 
slightly hard when dry; neutral; abrupt, smooth 
boundary. 
2 to 10 cm, dark grayish brown (IOYR 4/2, dry), 
clay loam; moderate, fine granular; firm when 
moist, hard when dry; neutral; abrupt, smooth 
boundary. 
10 to 20 cm, grayish brown (IOYR 512, dry), loam; 

Ckl- 

Ck2 - 

moderate, fine, granular; friable when moist, 
slightly hard when dry: mildly alkaline; very 
strongly calcareous; abrupt, broken boundary, con- 
tains a stone line below the Bt horizon. 
20 to 30 cm, light gray (IOYR 7/1, dry), clay; mod- 
erate, fine, granular; friable when moist, weakly 
cemented when dry; mildly alkaline; extremely cal- 
careous; abrupt, smooth boundary. 
30 to 60 cm. light gray (2.5Y 7/2, dry), clay loam 
amorphous, breaking to weak, coarse, pseudo 
platy; friable when moist, weakly cemented when 
dry; moderately alkaline; extremely calcareous. 

Minor areas of the Garson series, an Orthic 
Gray Luvisol, may occur in areas represented by 
the Fairford series . The Garson soils cannot be 
mapped separately due to the limited ground truth 
and map scale of a reconnaissance survey. These 
soils occur most frequently in areas with bedrock 
near the surface, where more rapid downward 
movement of water occurs. 

The Fairford soils ak often associated in map- 
ping units with the Hilbre, Inwood, and Meleb 
series, peaty phase. The Fairford series of the 
High Boreal-temperate climatic zone correlates 
with the Atikameg series of the Low Boreal cli- 
matic zone. 

The area represented by the Fairford series is 
40 925 hectares, which is 4.59 percent of the total 
land area, or 3.44 percent of the total map area. 



TABIdE 18 
Analysis of Fairford Series 

Faulkner Series (Fk) 
The Faulkner series embody imperfectly 

drained Gleyed Dark Gray soils developed on thin 
(20 to 100 cm), extremely calcareous, loamy till 
deposits over limestone bedrock. Due to the thin 
veneer of till they are developed on, these soils are 
considered Gleyed Dark Gray, shallow and very 
shallow lithic phases, The surface of these soils is 
generally very stony to exceedingly stony. Faulk- 
ner soils are associated with areas of nearly level to 
gently sloping topography. Runoff is slow and 
permeability moderately slow to slow. Native 
vegetation on these soils is dominantly aspen with 
some white spruce and balsam poplar. 

Faulkner soils are characterized by a thin, dark 
gray Ahe horizon overlying a thin, weakly devel- 
oped textural B horizon that grades sharply into 
extremely calcareous till. The solum is generally 
less than 20 cm thick, and surface horizons are 
neutral to alkaline in reaction. 

The Faulkner soils correlate with the Inwood 
series, rock substrate phase, as mapped in the Soils 
of the Grahamdale Area (Soi1 Report R13 or Soi1 
Report 16). The Faulkner series of the High Bore- 
al- temperate climatic zone also correlates with the 
Birch Bay series of the Low Boreal zone. 

The area represented by the Faulkner series is 
1 681 hectares, which is 0.19 percent of the total 
land area, or 0.14 percent of the total map area. 

Freshford Complex (Fx) 
The Freshford complex is a composite of the 

rapidly to well drained Orthic Gray Luvisol 
(Woodridge Series), Orthic Eutric Brunisol (Kaw- 
inaw Series) and Eluviated Eutric Brunisol (Fresh- 
ford Series) soils developed on stratified, strongly 
calcareous sand and grave1 deposits. 

The Freshford series is the dominant member 
of complex. A thin loamy fine sand to sand surface 
mantle generally covers coarser substrate materi- 
als. Freshford complex soils are associated with 
narrow, elongated, undulating beach ridges. Sur- 
face runoff for these soils is ni1 to very slow as 
these soils are very permeable and water perco- 
lates through them quite rapidly. The surface may 
have some stones. Native vegetation consists of 
dominantly jack pine with some spruce and aspen. 

A description of a representative Freshford series 
follows. 

L-H - 4 to 0 cm, very dark brown to dark brown (IOYR 
4/2, 3/3 dry), very dark gray to dark reddish brown 
(5YR 311 - 212 moist), partially decomposed 
organic matter, medium acrd, abrupt smooth 

Ae - 

Btj - 

BC. 

Ckl 

Ck2 

Ck3 - 

boundary. 
0 to 3 cm, light brownish gray (IOYR 612 dry), gray- 
ish brown (IOYR 5/2 moist) gravelly sandy loam; 
single grained; loose moist and-dry; neutral:.moder- 
ately calcareous; abrupt smooth boundary. 
3 to 7 cm, brown (IOYR 5/3 dry) dark yellowish 
brown (IOYR 4/4 moist) gravelly loam, weak fine 
granular; Ioose moist and dry; neutral; moderately 
calcareous; abrupt wavy boundary. 
7 to 17 cm, gray to light gray (IOYR 611 dry) very 
dark gray (IOYR 3/2 moist) very gravelly sandy 
loam; single grained; loose moist and dry; mildly 
alkaline; extremely calcareous; clear wavy bound- 
ary. 
17 to 30 cm, white to very pale brown (IOYR 
8/2-8/3 dry) brown to pale brown (IOYR 5/3-6/3 
moist) very gravelly loamy Sand; single grained; 
loose moist and dry; moderately alkaline; extremely 
calcareous; clear smooth boundary. 
30 to 40 cm, gray to grayish brown (IOYR 5/1-5/2 
dry) very dark brown (IOYR 3/3 moist) very grav- 
elly sandy loam; single grained; loose moist and 
dry; mildly alkaline; extremely calcareous; clear 
smooth boundary. 
40 to 100 cm, white (IOYR 812 dry) pale brown 
(IOYR 6/3 moist) very gravelly Sand; single grained; 
loose moist and dry; mildly alkaline; extremely cal- 
careous. 

Freshford soils have a thin brownish gray Ae 
horizon and a weakly developed Bm or Btj hori- 
zon. The degree of leaching or soi1 profile devel- 
opment depends upon slight differences in parent 
material and position on beach ridges. Woodridge 
soils are usually found on the intermediate slopes 
of the ridges. The Freshford series, occurs higher 
up on the ridges, while the Kawinaw series, occurs 
on the summits. 

Soils of the Freshford complex occur on The 
Pas Moraine, in the northern portion of the Wat- 
erhen map area. Here the parent material is 
somewhat coarser, which inhibits Luvisolic soi1 
development. Therefore the Freshford series, 
rather than the Woodridge series is the dominant 
series. Other than the dominante of their series 
members, the Freshford and Woodridge com- 
plexes are similar. 



Freshford soils are often associated in map 
units with soils of the Tremauden and Horseshoe 
Island complexes, and the Norris and Easterville 
series, peaty phase. The Freshford complex 
encompasses an area of 4 990 hectares, which is 
0.56 percent of the total land area, or 0.42 percent 
of the total map area. 

FIGURE 27 
A disturbed Freshford complex soil, developed on 
calcareous, stratified sand and gravel deposits. 

Grindstone Complex (Gdx) 
The Grindstone complex encompasses poorly 

to very poorly drained organic soils developed on 
dominantly mesic forest peat. Extremely calcare- 
ous, loamy, moderately stony till occurs within 
160 cm of the surface. A thin (O-65 cm) layer of 
fibric Sphagnum moss peat may cap the surface. 
The topography of the Grindstone complex area is 
depressional to level. Dense stands of black 
spruce with an understory of ericaceous shrubs, 
Sphagnum and feathermosses are the dominant 
vegetation of these sites. 

The dominant soi1 within the Grindstone com- 
plex is the Grindstone series, a Terric Mesisol with 

less than 15 cm of fibric sphagnum peat at the sur- 
face. 

The soils of the Lamb Lake complex are com- 
monly associated with the Grindstone series. This 
is due to the hummocky nature of the Sphagnum 
moss layer overlying the mesic forest peat. These 
inciude dominantly the Lamb Lake series, a Terric 
Mesisol, sphagnic phase, with minor areas of the 
Mistatim series, a Terric Fibric Mesisol. 

The soils of the Grindstone complex are simi- 
lar to those of the Okno and Rat River complexes, 
differing only in the nature of the minera1 sub- 
strate. Areas of Grindstone complex soils occur 
throughout the map sheet, usually in association 
with soils of the Meleb series, peaty phase, Dering 
series, peaty phase, and the Lamb Lake complex. 

The area represented by soils of the Grindstone 
complex is 22 428 hectares, which is 2.51 percent 
of the total land area, or 1.89 percent of the total 
map area. 

Guy Hi11 Complex (Ghx) 
The Guy HiIl complex is composed of poorly 

to very poorly drained organic soils developed on 
0 to 65 cm of fibric Sphagnum moss peat overlying 
dominantly mesic forest peat. These soils are 
underlain by strongly calcareous sandy sediments, 
within 160 cm of the surface. These underlying 
sandy sediments are mildly to moderately alkaline, 
and stone free. Areas of Guy Hi11 soils have level 
to depressional topography. Native vegetation 
consists of dominantly stunted black spruce and 
tamarack with an understory of dominantly 
Sphagnum mosses, sedges and ericaceous shrubs. 

The Guy Hi11 series, a Terric Mesisol, sphagnic 
phase with a significant layer of 15 to 65 cm of 
fibric Sphagnum moss peat at the surface, is the 
dominant member of this complex. Other minor 
but significant members of the Guy Hi11 complex 
are the Catfish Point series, a Terric Mesic Fibri- 
sol; and the Pigeon Point series, a Terric Fibric 
Mesisol. The Rat River series, a Terric Mesisol 
with a thinner (0 to 15 cm) overlay of fibric 
Sphagnum mass, is also commonly associated 
with the Guy Hi11 complex. This is due to the 
hummocky nature of the discontinuous fibric 

TABLE 19 
Analysis of Freshford Series 
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Sphagnum moss overlying the mesic forest peat. 
These organic soils correspond very closely to 

the Orok and Lamb Lake complexes, differing 
from them only in the nature of the minera1 sub- 
strate. 

Soils of the Guy Hill complex occur predomi- 
nantly on the Pas Moraine, in association with 
soils of the Lamb Lake complex and the Easter- 
ville series, peaty phase. 

The area represented by the Guy Hi11 complex 
is 7 944 hectares, which is 0.89 percent of the total 
land area, or 0.67 percent of the total map area. 

Halcrow Series (HI) 
The Halcrow series are very poorly drained 

Terric Mesisol, sphagnic phase soils developed on 
15 to 65 cm of fibric Sphagnum moss peat overly- 
ing dominantly mesic fen peat. These soils are 
underlain by extremely calcareous, loamy, moder- 
ately stony till. The till contact occurs within 160 
cm of the surface. The topography of these 
organic soi1 areas varies from depressional to 
level. Dominant vegetation consists of scattered 
thin stands of tamarack and some stunted black 
spruce with an understory of Sphagnum mosses, 
sedges and ericaceous shrubs. 

The Halcrow soi1 profile closely resembles that 
of Howell and Kircro series, differing from them 
only in the nature of the minera1 substrate. 

The Halcrow series occurs throughout the map 
area, often in association with soils of the Crane 
and Katimik series. The area represented by the 
Halcrow series is 27 970 hectares, which is 3.13 
percent of the total land area, or 2.35 percent of 
the total map area. 

Hilbre Series (Hi) 
The Hilbre series is composed of well and 

moderately well drained Eluviated Eutric Brunisol 
soils developed on thin, (20 to 100 cm) deposits of 
extremely calcareous loamy till overlying lime- 
stone bedrock. Due to the veneer of till they are 
developed on, these soils are considered Eluviated 
Eutric Brunisols, shallow and very shallow lithic 
phases. Hilbre areas are characterized by exceed- 
ingly stony terrain having gently undulating to 
gently sloping topography. Runoff in these areas 
is moderate and permeability is moderate to mod- 
erately slow. The underlying limestone bedrock 
may hinder the permeability at specific sites, but 
on a larger scale the presence of cracks and frac- 
tures may increase soi1 permeability. Vegetation is 
dominantly aspen, jack pine and white spruce. 

The solum of Hilbre soils is generally less than 
20 cm, characterized by a thin, light colored, elu- 
via1 Ae and Aej horizon overlying a thin, weakly 
developed Btj horizon. 

Hilbre soils correlate with the Fairford Series - 
rock substrate phase , as mapped in the Soi]s of 

the Grahamdale Area (Soils Report No. 16). The 
Hilbre soils of the High Boreal-temperate climatic 
zone also correlate with the Limestone Point soils 
of the Low Boreal zone. 

Hilbre soils are found throughout the southern 
portion of the map sheet, often associated in map 
units with bedrock and soils of the Fairford series. 

The area represented by the Hilbre series is 
5 017 hectares, which is 0.56 percent of the total 
land area, or 0.42 percent of the total map area. 

Holditch Series (Hd) 
The Holditch series consists of very poorly 

drained organic soils developed on shallow mesic 
fen peat overlying limestone bedrock within 160 
cm of the surface. These soils may have a surface 
layer of fibric Sphagnum moss peat less than 15 
cm. thick. They occur in high nutrient, 
(eutrophic) poorly drained depressional to level 
areas adjacent to rock outcrops or to shallow min- 
era] soils overlying limestone bedrock. The native 
vegetation is dominantly sedges, reed grasses and 
meadow grasses with scattered clumps of willow 
and swamp birch. 

The Holditch series is a Typic Mesisol, lithic 
phase. Minor areas of the Primes series, a Humic 
Mesisol, lithic phase; the Meskenau series, a Fibric 
Mesisol, lithic phase; and the Flathouse series, a 
Limno Mesisol, lithic phase, may occur within 
map units of the Holditch series. 

The Holditch series is comparable to the Cayer 
series, differing only in the presence of the lithic 
substrate instead of lacustrine sediments. 

Holditch soils occur in only a few map units 
near Devils Lake, covering some 221 hectares, 
which is 0.03 percent of the total land area, or 0.02 
percent of the total map area. 

Horseshoe Island Complex (Hrx) 
The Horseshoe Island complex encompasses 

imperfectly drained Gleyed Eluviated Eutric Brun- 
isol and Gleyed Gray Luvisol soils developed on 
thin (25 to 100 cm), stratified, strongly calcareous 
sand and grave1 deposits over extremely calcare- 
ous, loamy till. The dominant member is the Hor- 
seshoe Island series, a Gleyed Eluviated Eutric 
Brunisol. The associated minor member, a Gleyed 
Gray Luvisol, is the Arbakka series. Areas of 
Horseshoe Island complex soils are ridged to gen- 
tly undulating and are usually very stony at the 
surface. Surface runoff is moderate and perme- 
ability may vary from moderate to slow depending 
upon the depth to the underlying glacial till depos- 
its. In addition, interna] drainage is impeded to 
some degree by a generally high groundwater 
table. Spruce, jack pine and balsam poplar consti- 
tute the tree caver while sedges and meadow 
grasses comprise the understory. 
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Horseshoe Island soils usually have a light gray 
Ae horizon overlying a Bm or Btj horizon. The 
fragmenta1 to sandy-skeletal texture of the surface 
deposits usually limits the development of an illu- 
via1 Bt horizon. 

The parent material of these soils develops 
from till ridges which have undergone a degree of 
water sorting insufficient to produce deeper beach 
and outwash deposits. Horseshoe Island soils 
commonly occur in association with soils of the 
Freshford, Long Point and Sou1 Lake complexes 
and the Easterville series, peaty phase. These soils 
occur predominantly along The Pas Moraine, in 
the northern portion of the map area. Soils of the 
Horseshoe Island complex caver 3 699 hectares, 
which is 0.41 percent of the total land area, or 0.3 1 
percent of the total map area. 

FIGURE 28 
Soif profile of the Horseshoe Island compiex, 

developed on a sand and grave/ veneer overlying 
loamy glacial till. 

Howell Series (Hw) 
The Howell series are very poorly to poorly 

drained Terric Mesisol, sphagnic phase soils 
developed on 40 to 160 cm of dominantly mesic 
fen peat underlain by moderately to strongly cal- 

careous, loamy to clayey lacustrine sediments. A 
mantle of 15 to 65 cm of fibric Sphagnum moss 
peat covers the surface. Howell soils occupy areas 
of depressional to level topography often occupy- 
ing the swales in areas of ridge and swale topogra- 
phy. These soils support sedge-meadow plant 
communities in close association with Sphagnum 
mosses and some ericaceous shrubs. The overstory 
is dominantly tamarack occurring in thin, scat- 
tered stands along with some stunted black spruce. 

The Bayton series, a Terric Fibric Mesisol with 
15-65 cm. of fibric Sphagnum moss peat overlying 
mesic fen peat, and the Cayer series, a Terric Mesi- 
sol with O-15 cm of fibric Sphagnum moss overly- 
ing mesic fen peat, are commonly associated with 
mapping units of the Howell series. A description 
of the profile of a representative Howell soi1 fol- 
lows: 

Of- 0 to 30 cm, yellowish brown (IOYR 516 moist) to 
very pale brown (IOYR 7/4, moist), non-woody fib- 
rous; spongy compacted or layered Sphagnum moss 
with woody instrusions ( tamarack roots and stems) 
; unrubbed fiber content approximately 76 percent; 
medium acid. 

Oml- 

Om2 - 

Om3 - 

IIAhg 

IICg - 

30 to 60 cm, very dark brown to dark reddish 
brown (IOYR 2/2 to 5YR 3/3 moist), moderately 
decomposed, mixed Woody and non-Woody fibrous 
material composed of mosses, shrubby remains and 
herbaceous remains; becoming more herbaceous 
near bottom of layer; unrubbed fiber content 
approximately 61 percent; medium acid. 
60 to 90 cm, dark brown (IOYR 3/3, moist) moder- 
ately decomposed, medium fibered herbaceous 
material; matted and felt-like; unrubbed fiber con- 
tent approximately 54 percent; medium acid. 
90 to 120 cm, very dark brown (IOYR 212, moist) 
moderately decomposed, medium fibered herba- 
ceous material; matted or felt-like; unrubbed fïber 
content approximately 45 percent; medium acid. 
120 to 128 cm, black (5Y 3/0, wet), light clay; 
strong fine granular; sticky and very plastic when 
wet; neutral; abrupt, wavy lower boundary. 
128+ cm, light gray (5Y 511, wet), clay; massive; 
neutral to mildly alkaline. 

The Howell soi1 orofile closelv resembles that I  r 

of the Halcrow and Kircro series, differing from 
them only in the nature of the minera1 substrate. 

The Howell series occurs throughout the map 
area, covering some 40 346 hectares, which is 4.52 
percent of the total land area, or 3.39 percent of 
the total map area. 

Inland Series (Id) 
The Inland series‘ consists of imperfectly 

drained Gleyed Gray Luvisol soils developed on 
50 to 100 cm of moderately to strongly calcareous 
clayey till overlying limestone bedrock. Due to the 
presence of bedrock within the control section, the 
Inland series is classified as a Gleyed Gray Luvi- 
sol, shallow lithic phase. Proximity of the bed- 
rock to the surface affects the permeability and 
accounts for the moderately stony to very stony 



TABLE 20 
Analysis of Howell Series 

nature of the surface of Inland soils. The underly- 
ing limestone bedrock may hinder the permeabil- 
ity at specific sites, but on a larger scale the pres- 
ence of cracks and fractures may increase soi1 
permeability. These soils have gently undulating 
to undulating topography and moderate runoff. 
Native vegetation includes spruce, jack pine and 
aspen with some balsam poplar. 

Inland soils commonly occur in mapping units 
with soils of the Wicked Point series and with 
limestone bedrock. 

The Inland series is mapped in a few isolated 
areas in the south half of the map area, notably 
along the east shore of Lake Winnipegosis, and 
near Reedy Lake. The area represented by the 
Inland series is 1 574 hectares, which is 0.18 per- 
cent of the total land area, or 0.13 percent of the 
total map area. 

Inwood Series (In) 
The Inwood series are comprised of imper- 

fectly drained Gleyed Dark Gray soils developed 
on extremely calcareous, loamy, glacial till. Sur- 
face textures range from loam to clay loam. 
Inwood soils have nearly level to gently undulat- 
ing topography. Because of their occurrence on 
lower slope positions of low broad ridges and on 
smooth, nearly level terrain, these soils have slow 
runoff and moderate to slow permeability. The 
Inwood soils may vary from moderately stony to 
exceedingly stony at the surface depending upon 
the presence or absence of a thin lacustrine mantle 
(less than 15 cm) of fine loamy to clayey sediments 
over the till. The native vegetation includes spruce 
and aspen with some balsam poplar and willow. 
Meadow-prairie grasses and herbs form the 

? .I 20 213.X 130.4 341 2.3 7 I I 0 I 20 12.3 0. I I 
JP II) 219.6 127.3 29.7 II.4 (1.h 13.1 .X1 13.1 0. 13 
il) 17 1647 100.3 26.0 0.4 0.5 14 2 50 Ih 2 0. 15 
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ground caver. A representative Inwood profile is 
described as follows: 

L-H - 

Ahe - 

Btjgj 

BC- 

Ckg - 

1 to 0 cm, very dark brown (IOYR 212, dry), leaf 
and sod mat; mildly alkaline; abrupt, smooth 
boundary. 
0 to 8 cm, very dark gray (IOYR 311, dry), with 
blotches of very dark gray to dark gray (IOYR 
3.511, dry), clay; weak, fine granular; friable when 
moist, slightly hard when dry; slightly acid; abrupt, 
wavy boundary. 
8 to 15 cm, dark gray (IOYR 411, dry), clay; moder- 
ate, medium, granular; firm when moist, hard when 
dry; neutral; clear, smooth boundary. 
15 to 20 cm, light brownish gray (2.5Y 6/2, dry), 

clay; weak, fine, granular; friable when mois, 
slightly hard when dry; mildly alkaline; strongly 
calcareous; clear, smooth boundary. 
20 to 60 cm, light gray (2.5Y 712, dry), clay loam; 
weak, fine pseudogranular; friable when moist, 
hard when dry; mildly alkaline, extremely calcare- 
O”S. 

Inwood soils are characterized by a very thin A 
horizon overlying a thin, weakly developed tex- 
tural B horizon. The total thickness of the solum 
is generally less than 20 cm. 

Inwood soils occur throughout the High Bore- 
al-temperate climatic zone, in the southern half of 
the map area. These soils correlate with the Chi- 
tek series of the Low Boreal zone, which occurs 
throughout the northern portion of the map sheet. 
The Chitek series is an Eluviated Eutric Brunisol, 
as it has a more strongly leached solum than the 
Inwood series. 

Inwood soils usually occur in association with 
the Freshford and Meleb series. Inwood soils 
caver 67 856 hectares, which is 7.60 percent of the 
total land area, or 5.71 percent of the total map 
area. 

TABLE 21 
Analysis of Inwood Series 
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Janora Complex (Jax) 
The Janora complex contains a group of 

poorly to very poorly drained organic soils devel- 
oped on mesic forest peat deposits which are 
underlain by limestone bedrock within 160 cm of 
the surface. A thin (0 to 65 cm) layer of fibric 
Sphagnum moss peat may overlie the mesic forest 
peat. Areas of Janora soils are depressional to 
very gently sloping away from adjoining rock 
exposures or thin minera1 soils underlain by bed- 
rock. Minera1 rich drainage waters from these 
adjoining outcrop areas influence the Janora soils. 
Dominant vegetation on these soils is productive 
black spruce with some tamarack in the overstory 
and mixed mosses, Labrador tea and ericaceous 
shrubs in the understory. 

The dominant soils in the complex are the 
Janora series, a Typic Mesisol, lithic phase, and 
the Bracken Lake series, a Typic Mesisol, sphagnic 
lithic phase. These soils differ from one another in 
the depth to the lithic contact and in the absence 
or presence of a thin (0 to 65 cm) fibric Sphagnum 
moss peat cap. Soils of minor significance 
included in the complex are the Whiteway series, a 
Fibric Mesisol, lithic phase; the Atim series, a 
Mesic Fibrisol, lithic phase; and the Highbrock 
series, a Typic Fibrisol, lithic phase. 

Soils of the Janora complex occur in only a few 
areas, covering 38 hectares, which is 0,004 percent 
of the total land area, or 0.003 percent of the total 
map area. 

Julius Complex (Jx) 
The Julius complex comprises three very deep 

organic soils developed on greater than 65 cm of 
fibric Sphagnum moss and underlain by undiffer- 
entiated materials, usually moderately to strongly 
calcareous, loamy to clayey, lacustrine sediments, 
at depths below 160 cm. The topography of these 
poorly drained soi1 areas is level to gently sloping, 
usually exhibiting a raised landform due to the 
rapid growth of Sphagnum moss. Stunted black 
spruce and tamarack with an understory of 
Sphagnum mosses and ericaceous shrubs compose 
the dominant native vegetation. 

The Julius series, a Typic Fibrisol with more 
than 160 cm of fibric Sphagnum peat is the domi- 

nant member of the Julius complex. Others are the 
Whithorn series, a Mesic Fibrisol with a subdomi- 
nant layer or layers of mesic forest and/or fen peat 
in the middle or bottom tiers and the Santon 
series, a Fibric Mesisol with a fibric Sphagnum 
peat surface tier and up to 40 cm of fibric Sphag- 
num peat in the middle tier. A description of a 
representative Julius series is given below: 

Of1 - 0 to 20 cm, light yellowish brown to very pale 
brown (IOYR 6/4 to 7/3, wet), non Woody, coarse 
fibered, spongy Sphagnum moss; extremely acid; 
unrubbed fïber content is about 98 percent. 

Of2- 20 to 150 cm, reddish yellow (7.5YR 616, wet), 
nonwoody, moderately coarse fibered, spongy 
Sphagnum moss; somewhat compacted, extremely 
acid; unrubbed fiber content is about 90 percent. 

Of3 - 150 to 340 cm, reddish yellow (7.5YR 6/6, wet), 
non-Woody moderately coarse tïbered, compacted, 
extremely acid, Sphagnum moss; grading to mesic, 
coarse fibered material of mixed origin (feather 
mosses, wood tïber and Sphagnum moss); unrub- 
bed fiber content approximately 80 percent. 

IICg - 340 to 350+ cm, light gray (5Y 5/1 wet), clay to silty 
clay; massive; very plastic and very sticky when wet. 

Soils of the Julius complex occur predomi- 
nantly on Reindeer Island and along the west 
shore of Lake Winnipeg. The Julius complex 
comprises 5 685 hectares, which is 0.64 percent of 
the total land area, or 0.48 percent of the total 
map area. 

Jumping River Series, peaty phase (Jr(P)) 
The Jumping River series are poorly drained 

Rego Gleysol, peaty phase soils developed on 
strongly to extremely calcareous, weakly strati- 
fied, loamy to clayey recent alluvial deposits. 
These materials are generally underlain by clayey 
glacial tilb, which may occur within the control 
section (ie., within 1 meter of the minera1 soi1 sur- 
face) in some areas. A thin surface mantle (15 to 
40 cm) of mesic peat commonly caps the surface of 
these soils. Topography of the Jumping River 
soils is generally depressional to nearly level. 
These soils are confined to the flood prone areas 
common to the channels of the larger streams 
flowing through the map area. Natural drainage of 
these soils are severely impeded by a high ground- 
water table. The native vegetation of the Jumping 

TABLE 22 
Analysis of Julius Series 

Exch 

or2 20-150 X9.3 2.x 55.6 0.83 67 116.3 9. I 2.2 1.2 0.5 101.6 13 2.6 
or7 1513.740 x0.4 4. I 58.0 1.37 42 122.3 36.5 25.5 1.0 0.3 54.x 9 4.7 
IICg 340.350 c ~~ 24.X 14.3 Il.8 0.5 1.2 5.0 91.7 

53 



River areas consists of dominantly black spruce, 
willow, alder and balsam poplar with an under- 
caver of meadow grasses and sedges. 

Soils of the Jumping River series co.nmonly 
occur in association with the McKay seiies. The 
Jumping River, peaty phase soils comprise 2 465 
hectares, or 0.27 percent of the total ldnd area, or 
0.21 percent of the total map area. 

Katimik Series (Kt) 
The Katimik series consists of very poorly 

drained Typic Mesisol, sphagnic phase soils devel- 
oped on dominantly mesic fen peat. These very 
deep organic soils are underlain by undifferenti- 
ated materials, usually loamy to clayey lacustrine 
sediments, at depths below 160 cm. A thin layer of 
fibric Sphagnum moss peat 15 to 65 cm thick 
blankets the surface. Katimik soils occur in areas 
of depressional to level topography and have a 
very hummocky microrelief. Vegetation is domi- 
nantly Sphagnum moss, and ericaceous shrubs 

FIGURE 29 
ihdscape view of Katimik soils with associated 

stunted open black spruce, Labrador tea and 
Sphagnum. 

with sedges and reed grasses. Scattered thin stands 
of stunted black spruce and tamarack make up the 
tree layer. A representative Katimik series profile 
is described below. 

Of-l 

Of2 

Om- 

Oh- 

IICkg 

0 to 20 cm, reddish yellow (7.5YR 6.5/6 moist) 
dominantly fibric Sphagnum mass, medrum to fine 
fibered, low wood content, extremely acid, unrub- 
bed fiber content approximately 89 percent rubbing 
to 81 percent. 
20 to 55 cm, brown to dark brown (7.5YR 414 
moist) fibric Sphagnum mass, medium to fine 
fïbered; nonwoody; very strongly acid; unrubbed 
fiber content approximately 88 percent, rubbing to 
76 percent, clear wavy boundary. 
55 to 160 cm, black (7.5YR 2/2 moist) dominantly 
moderately decomposed fen peat, coarse to very 
fine fibered, low wood; medium acid; unrubbed 
fiber content approximately 48 percent; rubbing to 
33 percent; clear wavy boundary. 
160 to 180 cm, black (5YR 2/1 moist) dominantly 

fen peat; dominantiy fine to very fine fibered with 
some coarse wood fragments; low wood; slightly 
acid; unrubbed fiber content approximately 32 per- 
cent rubbing to 9 percent; clear wavy boundary. 
180+ cm, gray (5YR 5/1 moist) silty clay; massive; 
very sticky when wet; moderately alkaline very 
strongly calcareous. 

The Katimik series occurs throughout the man 
area, often in association with other organic soils 
such as the Stead and Cayer series. Soils of the 
Katimik series caver an area of 44 161 hectares, 
which is 4.95 percent of the total land area, or 3.71 
percent of the total map area. 

Kilkenny Complex (Kx) 
The Kilkenny complex comprises a group of 

organic soils developed on deep (>65 cm) fibric 
Sphagnum moss peat generally underlain by sig- 
nificant layers of mesic forest and/or mesic fen 
peat. Extremely calcareous loamy, moderately 
stony till occurs within 160 cm of the surface. 
Areas of Kilkenny complex soils are characterized 
by depressional to level topography with associ- 
ated poor to very poor drainage. Native vegeta- 
tion on these soils is black spruce and some 
tamarack with an understory of Sphagnum mosses 
and Labrador tea. 

The dominant soi1 within the Kilkenny com- 
plex is the Kilkenny series, a Terric Mesic Fibrisol. 
Others are the Ferland series, a Terric Fibric Mesi- 

TABI,E 23 
Analysis of Katimik Series 
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TABLE 24 
Anal+% of Kilkennq Series 
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sol and the Elmore series, a Terric Fibrisol. Both 
of these soils are generally only of minor signifï- 
tance. These soils are very low in nutrients and 
medium to strongly acid. A representative Kilk- 
enny series may be described as follows: 

Of1 - 0 to 30 cm, brown to dark brown (7.5YR 414, 
moist) very pale brown (IOYR 7/3, dry), non- 
Woody, coarse fibered, spongy Sphagnum mass; 
extremely acid. 

Of2- 30 to 38 cm, very dark brown (10YR 2/2, moist), 
Woody-layer; medium acid. 

Of3 - 38 to 90 cm, dark reddish brown (5YR 3/4, moist), 
non-Woody, fibrous, compacted, dominantly 
Sphagnum mosses with several thin layers of very 
coarse, fibrous, Woody materials; medium acid. 

Om- 90 to 115 cm, dark reddish brown (5YR 3/4, moist), 
moderately decomposed non-Woody fibrous, com- 
pacted, Sphagnum and mixed masses; appreciable 
Woody and herbaceous materials present; medium 
acid. 

Oh- 115 to 122 cm, very dark brown (IOYR 212, moist), 
mesic to humic, fine tïbered to amorphous, granu- 
lar material derived from mixed masses and herba- 
ceous materials; compacted; moderately to strongly 
decomposed Woody inclusions; medium acid. 

IICkg- 122+ cm sandy loam till; massive, neutral. 

The soils of the Kilkenny complex are similar 
to those of the Molson compiex and the Sand 
River complex, differing only in the nature of the 
underlying minera1 substrates, which are lacust- 
rine clay and sandy sediments respectively. 

Kilkenny soils are found throughout the map 
area and often occur in association with organic 
soils of the Crane series and the Grindstone and 
Lamb Lake complexes. The area covered by soils 
of the Kilkenny complex is 15 753 hectares, or 
1.77 percent of the total land area, or 1.33 percent 
of the total map area. 

20x.0 104 19.7 
46.0 25.X 17.x 0.3 0.5 1.3 92.6 

Kinwow Series (Ki) 
The Kinwow series are Orthic Gray Luvisol 

soils developed on 15 to 100 cm of moderately to 
strongly calcareous, clayey lacustrine deposits 
underlain by extremely calcareous loamy till. 
These well drained soils have clay surface textures. 
Their gently undulating to level topography and 
slow permeability contribute to a moderate 
runoff. Depending upon the thickness of the 
lacustrine clay mantle over the till, Kinwow soils 
may range from being slightly stony to moderately 
stony. The native vegetation is dominantly spruce 
and aspen with some balsam poplar and jack pine. 
A description of a representative Kinwow series as 
follows: 

L-H - 2 to 0 cm, moderately decomposed leaves, needles 
and feathermoss; slightly acid; clear smooth 
boundary. 

Ae- 0 to 6 cm, grayish brown (IOYR 5/2 moist) loam; 
moderate fine platy; moist very friable; medium 
acid; gradua1 wavy boundary. 

Bt - 6 to 30 cm, dark brown (IOYR 3/3 exped moist) 
brown to dark brown (IOYR 4/3-3/3 inped moist), 
clay; moderate to strong fine to medium subangular 
blocky; moist very friable; slightly acid; clear 
smooth boundary. 

IICkg - 30+ cm, very pale brown (10YR 7/3 moist) silt 
loam; moderate to strong medium subangular 
blocky; moist very friable; moderately alkaline; 
extremely calcareous. 

The Kinwow soils have a thin grayish brown 
Ae horizon overlying a weakly to moderately 
developed textural B horizon. The C horizon con- 
tains an increasing proportion of extremely calca- 
reous loamy till as the depth increases. The con- 
tact between the clayey mantle and the underlying 
till is sometimes abrupt, indicating a lacustrine 

TABLE 25 
Analysis of Kinwow Series 

Exch. 
Cap. 

PH Gond. CaCO, Dolo- Or& Total m.e., Entractablc Cations 

Dcpt h Sand Silt Clay O.OIM ms ,’ Equis. Calcite mite C N C,K IOOgm m.e.,’ 100 gm soi1 

*or. cm ‘f~xl, “i, <‘; L:i CaCI, cm ‘Y OiN ‘7 c; “i Ratio soi1 Ca Mg K Na H 
L-H 2-o 6.2 33.6 .9 37 3 73.9 45.5 17.8 0.5 0. I 9.8 
AtZ O-h 1. 40 44 16 5.1 0.2 0.7 .I 7.0 Il.6 4. I 2. I 0.2 Tr 5.0 
Bt 6-30 C 10 24 66 6. I 0.3 0.8 .l X.0 40.7 20.3 Il.6 0.7 0. I X.0 
IICkg 30+ SiL 34 51 15 7.9 0.3 68.6 42 2 24.3 
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FIGURE 30 
SoilprojïIe of the Kinwow series, an Orthic Gray 
Luvisol developed on a clayey Iacustrine veneer 

overlying loamy glacial tiil. 

overlay. At other times the contact is gradua], as 
the till occurs in pockets within the clay, and the 
material appears similar to clay till. 

Kinwow soils occur throughout the eastern 
portion of the map area, often in association with 
soils of the Mantagao series. 

The Kinwow series of the Low Boreal climatic 
zone correlate with the Arnes series of the High 
Boreal-temperate zone, as mapped in the soils of 
the Red Rose-Washow Bay Area (Soils Report 
No. 19) 

The Kinwow soils caver an area of 4 461 hec- 
tares, which is 0.50 percent of the total land area, 
or 0.38 percent of the total map area. 

Lamb Lake Complex (L~X) 
The Lamb Lake complex consists of poorly to 

very poorly drained organic soils developed on 0 
to 65 cm of fibric Sphagnum moss peat overlying 
dominantly mesic forest peat. The areas repre- 
sented by the Lamb Lake complex are similar to 
those of the Grindstone complex, but have a 
thicker and more continuous layer of Sphagnum 

moss overlying the mesic forest peat. Extremely 
calcareous, loamy, moderately stony till occurs 
within 160 cm. of the surface. Lamb Lake soils 
have depressional to level topography. Natural 
drainage of these soils is generally slightly more 
impeded than for the Grindstone soils. The domi- 
nant vegetation consists of unproductive stunted 
black spruce and tamarack with Sphagnum 
mosses, sedges and some ericaceous shrubs in the 
understory. 

The dominant soil within the Lamb Lake com- 
plex is the Lamb Lake series, a Terric Mesisol, 
sphagnic phase. Other soils in the complex are the 
Kanusk series, a Terric Mesic Fibrisol; and the 
Mistatim series, a Terric Fibric Mesisol. The 
Grindstone series, a Terric Mesisol with a thinner 
(0 to 15 cm) surface layer of fibric Sphagnum peat, 
is also associated with the Lamb Lake complex. 
This is due to the discontinuous hummocky nature 
of the fibric Sphagnum moss overlying the mesic 
forest peat. 

These organic soils correspond very closely to 
those described under the Orok and Guy Hi11 
complexes, differing only in the nature of the min- 
eral substrate. 

Soils of the Lamb Lake complex occur 
throughout the map area, often in association with 
the Grindstone and Kilkenny organic soi1 com- 
plexes. Lamb Lake soils caver 21 484 hectares, 
which is 2.40 percent of the total I&d area, or 1.81 
percent of the total map area. 

FIGURE 3 1 
A Lamb Lake soi1 site with associated black spruce 

and Sphagnum moss along ditch tut on The Pas 
Moraine. 



Lee Lake Series (Lk) 
The Lee Lake series are Rego Humic Gleysol 

soils developed on 20 to 100 cm of extremely cal- 
careous loamy, very stony glacial till deposits over 
limestone bedrock. Due to the thin veneer of till 
over bedrock, these soils are considered as Rego 
Humic Gleysol, carbonated, shallow and very 
shallow lithic phases. Lee Lake soils are poorly 
drained and occupy level to depressional areas. 
Interna1 drainage is impeded by a high water table 
and surface runoff ranges from very slow to nil. 
Vegetative caver on these soils is dominantly wil- 
low and alder with meadow grasses and sedges as 
an understory. 

The Lee Lake series usually consists of a thin 
layer of mesic fen peat overlying a thin dark gray 
Ah horizon that grades into a gleyed, extremely 
calcareous Ckg horizon. 

Lee Lake soils correlate with the Meleb series - 
rock substrate phase, as mapped in the Soils of the 
Grahamdale Area (Soils Report No. 16). The Lee 
Lake series of the High Boreal-temperate climatic 
zone also correlates with the Biscuit Point soils of 
the Low Boreal climatic zone. 

Lee Lake soils occur in a few map units in the 
south central portion of the map area, covering a 
total of 619 hectares, which is 0.07 percent of the 
total land area, or 0.05 percent of the total map 
area. 

Limestone Point Series (Li) 
The Limestone Point series are comprised of 

well drained Eluviated Eutric Brunisol soils devel- 
oped on thin (20 to 100 cm), extremely calcareous, 
loamy glacial till deposits over limestone bedrock. 
Due to the thin veneer of till overlying the bed- 
rock, these soils are considered shallow and very 
shallow lithic phases. Loam to clay loam is the 
dominant surface texture of these soils. Topogra- 
phy is gently undulating to undulating. Runoff is 
usually moderate. Permeability may be moderate 
to slow. The underlying limestone bedrock may 
hinder the permeability at specific sites, but on a 
larger scale the presence of cracks and fractures 
may increase soi1 permeability. The Limestone 
Point soils are usually very stony with exceedingly 
stony areas occurring on the more severely water 
worked portions of ridges or where the bedrock 
approaches the surface. The solum of Limestone 
Point soils is generally less than 20 cm, character- 
ized by a thin light colored eluvial Ae or Aej hori- 
zon overlying a thin, weakly developed B horizon. 
Native vegetation is dominantly spruce and jack 
pine with some aspen. 

Limestone Point soils of the Low Boreal cli- 
matic zone correlate with the Hilbre soils of the 
High Boreal-temperate zone. 

The Limestone Point series occurs throughout 
the central and northern portions of the map 
sheet, often in association with bedrock outcrops 

and soils of the Atikameg series. The total area 
represented by the Limestone Point soils is 16 677 
hectares, which is 1.87 percent of the total land 
area, or 1.40 percent of the total map area. 

Long Point Complex (Ln) 
The Long Point complex consists of well 

drained soils developed on thin (25 to 100 cm), 
stratified, strongly calcareous, sand and grave1 
deposits overlying extremely calcareous, loamy 
glacial till. 

The dominant member of the complex is the 
Long Point series, an Orthic Gray Luvisol. Other 
members are the Sou1 Lake series, an Eluviated 
Eutric Brunisol, and the Pim Lake series, an 
Orthic Eutric Brunisol. The Long Point series has 
a thin organic LH horizon, and a light gray Ae 
horizon overlying a yellowish brown Bt horizon. 
A description of a representative Long Point series 
follows. 
L- 8 to 6 cm dark reddish brown (5YR 3/2 moist) 

undecomposed leaves and needles; neutral. 
F-H - 6 to 0 cm, dark reddish brown (5YR 212 moist) 

slightly decomposed leaves and needles; neutral; 
clear smooth boundary. 

Ae- 0 to 7 cm, gray to light gray (IOYR 611 moist) 
loamy Sand; structureless; moist loose; non-plastic; 
neutral; clear wavy boundary. 

Bt - 7 to 22 cm, dark yellowish brown (IOYR 414 moist) 
fine sandy loam; very weak fine granular moist fri- 
able; neutral; clear wavy boundary. 

IICk - 22 to 50 cm, pale brown (10YR 6/3 moist) gravelly 
coarse Sand; structureless; moist loose; nonplastic; 
mildly alkaline; extremely calcareous; clear wavy 
boundary. 

IIICk - 50 to 90, light brownish gray to light gray (IOYR 
6.5/2 moist) silt loam; weak fine to medium 
subangular blocky; moist friable; mildly alkaline; 
extremely calcareous. 

Long Point soils are developed on glacial till 
landforms which have been waterworked, result- 
ing in thin ridges of beach and outwash deposits in 
the higher topographie positions. The fragmenta1 
to sandy-skeletal texture of these deposits results 
in rapid runoff and moderate to rapid permeabil- 
ity. Native vegetation consists of jack pine, aspen 
and black spruce. 

Long Point soils occur throughout the map 
area, except on The Pas Moraine where they are 
replaced by the Sou1 Lake complex. The series 
members of both complexes are similar, but the 
slightly finer surface texture of the Long Point 
complex parent material allows the Luvisolic soils 
to become the dominant member of the complex. 
The Long Point series also correlates with the 
Gunton complex in the Soils of Red Rose- 
Washow Bay Area(Soils Report No. 19) and the 
Leary till substrate phase in the Soils of the Gra- 
hamdale Area (Soils Report No. 16). 

The area represented by soils of the Long Point 
complex is 1 216.98 hectares, which is 0.14 percent 
of the total land area, or 0.10 percent of the total 
map area. 



TABLE 26 
Analysis of Lone. Point Series 
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Mantagao Series (Mg) 
The Mantagao series consists of imperfectly 

drained Gleyed Gray Luvisol soils developed on 
15 to 100 cm of moderately to strongly calcareous 
clayey lacustrine deposits overlying extremely cal- 
careous loamy till. The topography is level to gen- 
tly undulating. Due to the fine clay texture of the 
Mantagao series the permeability is slow. How- 
ever, runoff is generally moderate. The surface 
may be slightly stony. Aspen and spruce with an 
understory of willow, feathermosses and sedges 
constitute the native vegetation. A representative 
profile is described below. 

13 to 0 cm, leaf and sod mat; neutral; abrupt, 
smooth boundary. 
0 to 5 cm, very dark gray (IOYR 3/1, moist), clay; 
strong coarse to medium granular; firm when 
moist, hard when dry; neutral; abrupt, smooth 
boundary. 
5 to 18 cm, black (IOYR 2/1, moist), clay; weak 
medium to coarse prismatic breaking to strong 
coarse to medium granular; firm when moist, very 
hard when dry; neutral; moderately calcareous; 
clear, wavy boundary. 
18 to 30 cm, dark gray (YR 4/1, moist), clay; mod- 

erate medium to fine granular; firm when moist. 
hard when dry; moderately alkaline; strongly calca- 
reous; clear, smooth boundary. 
30 to 60 cm, gray (5YR 4/1, moist), clay; moderate 
medium to fine granular; fïrm when moist, hard 
when dry; moderately alkaline; strongly calcareous; 
abrupt, smooth boundary. 
60 to 76 cm, gray brown (2.5YR 5/2, moist), clay; 
weak medium blocky breaking to moderate coarse 
granular; firm when moist, hard when dry: moder- 
ately alkaline; strongly calcareous. 

The solum of Mantagao soils is usually devel- 
oped within the lacustrine veneer, and is generally 

clay textured and neutral to mildly alkaline. These 
soils have a thin brownish gray Ae horizon overly- 
ing a well developed Bt horizon. Mantagao soils of 
the Low Boreal climatic zone correlate with the 
less degraded Peguis soils of the High Boreal tem- 
perate climatic zone. 

Mantagao soils occur primarily in the Lake 
Winnipeg Lowland physiographic region, in the 
eastern portion of the map area. These soils are 
commonly mapped in association with soils of the 
Napanee Bay series, peaty phase, the Kinwow 
series, and the Chitek series. Mantagao soils caver 
a total of 13 352 hectares, which is 1.50 percent of 
the total land area, or 1.12 percent of the total 
map area. 

Marsh Complex (Mh) 
The Marsh complex consists of dominantly 

Rego Gleysol, carbonated phase soils with miner 
inclusions of Rego Gleysol soils developed on thin 
mucky organic material and silty lacustrine depos- 
its over extremely calcareous, loamy till. These 
very poorly drained soils occur in level to depres- 
sional areas that have been covered with water 
until recent times and that still are saturated for 
most of the year. Some areas may have numerous 
large boulders and cobbles scattered on the sur- 
face. Native vegetation of the Marsh complex 
soils is composed mainly of reeds, rushes and 
sedges. 

Marsh complex soils generally have a thin layer 
of humic materials or minera1 materials high in 

TABLE 27 
Analysis of Mantagao Series 
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FIGURE 32 
Aerial view of typical Marsh complex unit bordering 

south end of Katimik Lake. 

organic matter underlain by strongly gleyed olive 
gray minera1 material. 

These soils occur on low lying land bordering 
many of the lakes in the map area. Total extent of 
Marsh complex soils is 6 228 hectares, which is 
0.70 percent of the total land area, or 0.52 percent 
of the total map area. 

McKay Series (My) 
The McKay series consists of imperfectly 

drained Gleyed Gray Luvisol soils developed on 
strongly to extremely calcareous, weakly strati- 
fied, loamy to clayey alluvial deposits. These 
materials are generally underlain by clayey glacial 
till, which may occur within the control section of 
McKay soils in some areas. These soils have 
stone-free surfaces. Surface textures usually range 
from a loam to a very fine sandy clay loam. The 
stratified materials have alternating layers of 

dark-coloured clay loam and light-coloured silt 
loam to very fine sandy loam. The McKay soils 
occur on nearly level terrain. Surface drainage is 
moderate to slow, however, interna1 drainage may 
be impeded by the vertical textural variation 
within the profile. The dominant vegetation 
includes good mixed stands of spruce, balsam pop- 
lar, aspen and balsam fir with meadow grasses in 
the understory. 

A representative McKay series profile is 
described.below: 

L-H - 

Ahe - 

Aegj - 

8 to 0 cm, very dark grayish brown to black (IOYR 
3/2 to 2/1, moist), leaf mat; moderately decom- 
posed; neutral; abrupt, smooth boundary. 
0 to 1 cm, very fine sandy loam; weak, fine to 
medium granular; friable when moist; slightly acid; 
abrupt, wavy boundary. 
1 to 8 cm, very fine loamy Sand; weak, coarse platy 
breaking to weak, medium granular; very friable 
when moist; neutral; iron concretions; abrupt, wavy 
boundary. 

TABLE 28 
Analysis of McKay Series 
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Btgj - 8 to 15 cm, loam, moderate, fine to medium granu- 
lar; friable when moist; neutral; iron concretions: 
abrupt, wavy boundary. 

Ckgl- 15 to 30 cm, silt loam; moderate, fine platy breaking 
to weak, fine granular; friable when moist, very 
hard when dry; mildly alkaline; extremely calcare- 
ous; iron concretions; gradua], wavy boundary. 

Ckg2 - Sampled at 66 to 76 cm, silt loam; moderate, fine to 
coarse platy breaking to weak, medium to coarse 
granular; friable when moist, very hard when dry: 
mildly alkaline, extremely calcareous; iron concre- 
tions. 

The most signifïcant area of McKay soils is 
located on the flood plains of the Two River Creek 
and Twin Creek network just south of The Pas 
Moraine. Minor areas are located along the War- 
path and Jumping Rivers in the south-eastern por- 
tions of the map. 

Soils of the McKay series commonly occur in 
association with poorly drained Jumping River, 
peaty phase soils. 

The McKay soils comprise 3 282 hectares, 
which is 0.37 percent of the total land area, or 0.28 
percent of the total map area. 

Meleb Series (Ml) 
The Meleb series is comprised of poorly 

drained Rego Humic Gleysol soils developed on 
extremely calcareous loamy till. These soils 
occupy level to depressional topographie positions 
and are normally covered by 15 to 40 cm of mesic 
peat. The surface may range from relatively stone 
free in areas where a very thin lacustrine mantle 
occurs over the till to exceedingly stony in areas 
with bedrock present immediately below the con- 
trol section (i.e. depths of 1-2 meters). High 
ground water tables in the Meleb soils impede 
permeability and runoff is slow to very slow. The 
dominant vegetation on these soils is willow and 
some black spruce with an understory of meadow 
grasses, sedges and feathermoss. A description of 
a representative Meleb, peaty phase soi1 is as fol- 
lows: 

amorphous to granular; compacted; neutral; 
abrupt, broken boundary. 

IIAhkg - 0 to 10 cm, very dark gray brown (2.5Y 3/2, moist), 
sandy loam; weak, fine granular; friable when 
moist, soft when dry; mildly alkaline; moderately 
calcareous; abrupt, broken boundary. 

IICkg - 10 to 50 cm, olive (5Y 5/3, moist), silt loam with 
yellowish brown (IOYR 5/8, moist), mottles; 
amorphous breaking to weak fine granular; firm 
when moist, strongly cemented when dry; moder- 
ately alkaline; extremely calcareous. 

Meleb peaty phase soils occur throughout the 
south half of the map area, often in association 
with soils of the Inwood, Crane, and Halcrow 
series. Meleb soils of the High Boreal-temperate 
climatic zone correlate with Dering, peaty phase 
soils of the Low Boreal climatic zone. 

Meleb, peaty phase soils caver 4 1 5 18 hectares, 
which is 4.65 percent of the total land area, or 3.49 
percent of the total map area. 

Areas of Meleb soils are mapped in which the 
surface peat is absent, primarily due to burning. 
These soils occur in a few areas in the extreme 
southern portions of the map and caver 678 hec- 
tares, which is .08 percent of the total land area, or 
.06 percent of the total map area. 

Of-Om - 20 to 4 cm, dark brown to dark yellowish brown ( 
7.5YR 3/2 to 1OYR 3/4, moist), non-Woody, fine 
fibered mixed sedge and moss peat; compacted; 
neutral; abrupt, smooth boundary. 

Oh- 4 to 0 cm, black (7.5YR 2/0, moist), humic peat; 

FIGURE 33 
Soil profile of the Meleb series, a Rego Humic 

Gleysol, carbonatedphase, developed on extremely 
calcareous loamy glacial rifi. 

TABLE 29 
Analysis of Meleb Series, Peaty Phase 



TABLE 30 
Analysis of Molson Series 

Molson Complex (Mx) 
The Molson complex comprises a group of 

very poorly drained deep organic soils developed 
on deep (65-160 cm) fibric Sphagnum moss peat 
which may be underlain by significant amounts of 
mesic forest and/or fen peat. Moderately to 
strongly calcareous, loamy to clayey lacustrine 
sediments occur within 160 cm of the surface. 
Topography of these areas is depressional to level. 
Native vegetation associated with the Molson 
complex is dominantly stunted black spruce and 
tamarack with an understory of Sphagnum mosses 
and ericaceous shrubs. 

The Molson series, a Terric Mesic Fibrisol, is 
the dominant soi1 in this complex. It has a fibric 
Sphagnum peat surface tier. The organic section 
is dominantly fibric Sphagnum peat underlain by 
subdominant layers of mesic forest and/or fen 
peat. Other soils in the Molson complex are the 
Sisib series, a Terric Fibric Mesisol and Sadlow 
series, a Terric Fibrisol. These soils are only of 
minor significance in the complex. A representa- 
tive profile, the Sisib series of the Molson complex 
is described below. 
Of- 0 to 66 cm, pale brown to brown (IOYR 5/3 to 6/3, 

moist) non-Woody; coarse fibered; fibric spongy 
Sphagnum moss; unrubbed fiber content approxi- 
mately 99 percent; strongly acid. 

Om- 66 to 92 cm, very dark brown to dark reddish 
brown (IOYR 2/2 to 5Y 3/2, moist), mesic to 
humic, fine fibered to amorphous, granular mater- 
ial derived from mixed moss; woody and herba- 
ceous material; neutral; unrubbed fiber content 
approximately 69 percent; considerable coarse 
Woody material at contact of the upper layer. 

IIAhg - 92 to 100 cm, black (2.5Y 3/0, wet), clay; strong, 
fine, granular; sticky, very plastic; slightly acid; 
abrupt, wavy boundary. 

IICg - lOO+ cm, light gray (5Y 5/I, wet) clay; compound; 
amorphous and weak, fine pseudo granular; sticky 
and very plastic when wet; neutral. 

The soils of the Molson complex are similar to 
those of the Kilkenny and Sand River complexes, 
differing only in the nature of the underlying min- 
eral substrate. 

Molson soils are found throughout the map 
area and often occur in association with organic 
soils of the Cayer series and the Okno and Orok 
complexes. Molson soils comprise a total of 
34 172 hectares, or 3.83 percent of the total land 
area, or 2.87 percent of the total map area. 

Napanee Bay Series, peaty phase (Nb(P)) 
The Napanee Bay series consigts of poorly 

drained Rego Humic Gleysol, peaty phase soils 
developed on 15 to 100 cm of moderately to 
strongly calcareous clayey lacustrine deposits 
underlain by extremely calcareous loamy till. A 
thin surface layer (15-40 cm) of mesic peat gener- 
ally blankets the surface of these soils. The depres- 
sional to level topography of the areas of Napanee 
Bay soils as well as their slow permeability com- 
monly leads to water ponding after heavy rains or 
after snow melt in the spring. Runoff is very slow. 
Except for areas where the underlying extremely 
calcareous till is close to the surface, the Napanee 
Bay soils are relatively stone-free. Native vegeta- 
tion is dominantly dense black spruce and tamar- 
ack stands, with an understory of Labrador tea, 
Sphagnum and feathermosses. A representative 
profile is described below: 

Of-Oh - 

IIAhkg - 

IIAC - 

IIICkg- 

40 to 0 cm, dark reddish brown (5YR 212, dry), 
matted, fibrous to moderately decomposed sedge 
peat; medium to fine fibered; neutral; abrupt, 
smooth boundary. 
0 to 10 cm, dark gray (2.5Y 410, dry), silty clay, 
moderate medium, granular; very plastic when wet, 
firm when moist, slightly hard when dry; neutral; 
moderately calcareous; clear, irregular boundary. 
10 to 36 cm, gray (5Y 5/I, dry), clay; moderate, 

coarse granular; very plastic when wet, firm when 
moist, slightly hard when dry; mildly alkaline, very 
strongly calcareous; tongues into the HIC horizon ; 
abrupt, irregular boundary. 
36 to 60 cm, light gray (5Y 7/1, dry), clay loam; few, 
medium distinct light yellowish brown mottles; 
amorphous; sticky when wet, hard when dry; mildly 
alkaline; extremely calcareous. 

Napanee Bay soils generally have a surface 
layer of dark brown, slightly acid, moderately 
decomposed peat derived from sedges, herbaceous 
plants, and mosses. This organic layer is usually 
underlain by a thin, neutral to slightly alkaline, 
dark gray Ah horizon and a gleyed, moderately 
alkaline, gray Ckg horizon. Napanee Bay soils of 
the Low Boreal climatic zone correlate with the 
Partridge Creek soils of the High Boreal-temper- 
ate zone. 

Napanee Bay soiis caver an area of 14 451 hec- 
tares, which is 1.62 percent of the total land area, 
or 1.22 percent of the total map area. 

61 



T.iBI,E 31 
Analysis of Napanre Ray Series, Peaty Phase 

Norris Series, peaty phase (Nr) 
The Norris series are poorly drained Rego 

Gleysol, carbonated, peaty phase soils developed 
on stratified, strongly calcareous sand and grave1 
deposits. These soils occupy level to depressional 
areas bordering gravelly beach ridges, and are 
generally covered by a thin (15 to 40 cm) blanket 
of mesic fen peat. Both runoff and permeability 
are very slow due to the lack of relief and the high 
groundwater table characteristic of Norris soi1 
areas. The native vegetation is black spruce and 
some aspen, with an understory of Labrador tea 
and feathermoss. 

Norris soils generally have a surface layer of 
very dark brown, slightly acidic, moderately 
decomposed peat overlying a gleyed, extremely 
calcareous Ckg horizon. A thin Ahkg or AC hori- 
zon may occur above the C horizon, The Norris 
series, peaty phase is similar to the Easterville 
series, peaty phase, differing only in the lack of a 
till substrate within the control section. A descrip- 
tion of a representative Norris series follows. 

Om- 25 to 15 cm, black (5YR 2/2 moist) moderatel> 
decomposed herbaceous and mossy matcriai. 
extremely acid; clear smooth boundary. 

Oh- 15 to 0 cm, black (5YR 2/1 moist) moderately wçll 
decomposed herbaceous and mossy material, neu- 
tral reaction; clear wavy boundary. 

IIAhkg - 0 to 10 cm, very dark gray (SYR 3/1 moist) graiell) 
loam; single grained; slightly sticky wet, soft dry: 
neutral reaction, strongly calcareous; clear wa\> 
boundary. 

IICkg - lO+ cm, very pale brown (IOYR 7/4 moist) \eq 
gravelly loamy coarse sand; single grained; nollst- 
icky wet, loose dry; mildly alkaline; extremely ca- 
careous. 

Norris soils are found throughout the map 
area, often in association with soils of the Tre- 

mauden, Woodridge, Rat River, and Guy Hi11 
complexes. Norris series, peaty phase soils caver a 
total of 2 952 hectares, which is 0.33 percent of the 
total land area, or 0.25 percent of the total map 
area. 

Okno Complex (0x) 
The Okno complex is composed of a group of 

poorly to very poorly drained organic soils devel- 
oped on mesic forest peat, or thin (0 to 65 cm) 
fibric Sphagnum moss peat overlying mesic forest 
peat. Moderately to strongly calcareous, loamy to 
clayey, lacustrine sediments occur within 160 cm 
of the surface. Okno areas are depressional to 
level. Permeability and runoff are very slow to ni1 
on these soils. Native vegetation is dominantly 
black spruce with an understory of feather mosses, 
ericaceous shrubs and Sphagnum moss. 

The dominant soils within the Okno complex is 
the Okno series, a Terric Mesisol with less than 15 
cm of fibric Sphagnum peat at the surface. 

The soils of the Orok complex are commonly 
associated with the Okno complex. This is due to 
the hummocky nature of the Sphagnum moss 
layer overlying the mesic forest peat. The soils of 
the Orok complex are similar to the Okno com- 
plex, but possess a thicker (15-65 cm) layer of 
fibric Sphagnum moss peat at the surface. These 
include dominantly the Orok series, a Terric Mesi- 
sol, sphagnic phase, with minor areas of the Kale- 
vala series, a Terric Fibric Mesisol, and the Baden 
series, a Terric Mesic Fibrisol. 

The profile of the representative Okno series 
may be described as follows: 

Oml- 0 to 15 cm, very dark brown to dark reddish brown 
(IOYR 2/2, to 5YR 212, wet), amorphous granular; 

T:IBI,E 32 
Analysis of Sorris Series, Peaty Phase 



TABLE 33 
Analysis of Okno Series 

Oml a- 15 46 71 48.0 2.2 23 143.7 107.6 22.9 3.6 2.3 4.2 55 14.9 0.09 
Om? I S-PI 64 h. I 57.8 17 34 I?X 5 x3.9 Ih.0 0.X 1.2 II.. 23 08.2 
Om3 Xl-60 63 5.9 51.5 2.4 21 176.9 tox.9 186 0. x I 3 17.7 St 12.2 
IIAhg hwlh Sic I 56 43 37 5.7 35.1 IX 19 101.0 h5.h Ih.h I I 1.3 10.2 hX x.3 ~ 

Woody; unrubbed fiber content approximately 46 
percent; neutral. 

Om2 - 15 to 36 cm, very dark brown to dark brown (IOYR 
2/2, to 3/3, wet), mixture of coarse woody fibered 
and moderately coarse non-woody fibered mossy 
material; unrubbed liber content approximately 64 
percent; medium acid. 

Om3 - 36 to 60 cm, very dark brown to dark reddish 
brown (IOYR 2/2 to 5YR 2/2, wet), mixture of 
mossy, herbaceous and Woody material; com- 
pacted; unrubbed fiber content approximately 63 
percent; medium acid. 

IIAhg - 60 to 66 cm, black (2SY 2/1, wet), silty clay; mas- 
sive, plastic and very sticky when wet; medium acid. 

The soils of the Okno complex are similar to 
those of the Grindstone and Rat River complexes, 
differing only in the nature of the minera1 sub- 
strate. 

Areas of Okno soils occur primarily in the 
eastern portion of the map sheet, often in associa- 
tion with soils of the Orok complex and the Napa- 
nee Bay, peaty phase and Howell series. Okno 
soils caver a total of 40 993 hectares, which is 4.58 
percent of the total land area, or 3.45 percent of 
the map area. 

Orok Complex (Orx) 
The Orok complex consists of essentially the 

same group of poorly to very poorly drained 
organic soils as the Okno complex but differs from 
the latter in the dominante of specific member 
series. The areas represented by the Orok complex 
have a thicker and more continuous layer of 
Sphagnum moss overlying the mesic forest peat. 
Moderately to strongly calcareous clayey to loamy 
lacustrine sediments occur within 160 cm of the 
surface. The topography of Orok areas may be 
slightly more depressional than that of Okno areas 
and consequently natural drainage may be some- 
what more impeded for the Orok soils. Native 
vegetation associated with Orok areas is largely 
stunted black spruce with some tamarack and an 
understory composed of Sphagnum mosses and 
ericaceous shrubs. 

The dominant soi1 within the Orok complex is 
the Orok series, a Terric Mesisol, sphagnic phase, 
with a significant layer (15 to 65 cm) of fïbric 
Sphagnum moss peat at the surface. Minor signifi- 
tant soils in the Orok complex include the Baden 
series, a Terric Mesic Fibrisol; the Kalevala series, 

a Terric Fibrisol Mesisol and the Okno series, a 
Terric Mesisol. A description of a representative 
Orok soi1 follows: 

Of- 

Om- 

Oh- 

IICkg - 

0 to 40 cm, strong brown (7SYR 516 wet) fibric 
Sphagnum moss; medium to fine fibered; nonst- 
icky; non Woody; extremely acid; unrubbed lïber 
approximately 100 percent rubbing to 94 percent; 
clear wavy boundary. 
40 to 100 cm, dark reddish brown (5YR 212 wet) 
moderately decomposed herbaceous forest; fine 
fibered with some coarse wood fragments non 
sticky low wood; neutral; unrubbed liber approxi- 
mately 70 percent rubbing to 40 percent; clear wavy 
boundary. 
100 to 110 cm, black (5YR 2/1 wet) moderately well 
to well decomposed herbaceous forest; dominantly 
fine to very fine fibered with some coarse wood 
fragments; slightly sticky; low wood; unrubbed 
liber approximately 38 percent rubbing to 17 per- 
cent; abrupt smooth boundary. 
110+ cm, dark grayish brown to grayish brown 
(IOYR 5/2 moist) clay; massive; very sticky wet; 
very plastic; mildly alkaline; weakly calcareous. 

These organic soils correspond very closely to 
those of the Lamb Lake and Guy Hi11 complexes, 
differing only in the nature of the minera1 sub- 
strate. 

Soils of the Orok complex occur throughout 
the map area, frequently in association with the 
Napanee Bay series, peaty phase and the Okno 
and Molson complexes. Orok soils comprise a 
total of 45 745 hectares, which is 5.19 percent of 
the total land area, or 3.85 percent of the total 
map area. 

FIGURE 34 
Lmdscape and black spruce vegetation associated 

with soils of the Orok complex. 
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FIGURE 35 
Soi1 profile from the Orok complex, developed on 
jïbric Sphagnum peat overlying mesic forest peat 

over clayey lacustrine sediments. 

Partridge Creek Series, peaty phase (Pc(P)) 
The Partridge Creek series consists of poorly 

drained Rego Humic Gleysol, peaty phase soils 
developed on 15 to 100 cm of moderately to 
strongly calcareous, clayey lacustrine deposits 
underlain by extremely calcareous, loamy glacial 
till. The depressional to level topography of Par- 
tridge Creek soils as well as their slow permeabil- 
ity commonly leads to water ponding after heavy 
rains or after snow melt in the spring. Runoff is 

very slow. Except for areas where the underlying 
till is close to the surface, the Partridge Creek soils 
have a relatively stone-free surface. Native vegeta- 
tion is black spruce, alder and willow, with an 
understory of sedges and feathermoss. 

Partridge Creek soils have a thin (15 to 40 cm) 
surface layer of dark brown, slightly acid, moder- 
ately decomposed peat derived from sedges, her- 
baceous plants, and mosses. This organic layer is 
usually underlain by a thin, neutral to slightly 
alkaline, dark gray Ah horizon and a gleyed, mod- 
erately alkaline, gray Ckg horizon. 

Partridge Creek soils of the High Boreal-tem- 
perate climatic zone correlate with the Napanee 
Bay soils of the Low Boreal climatic zone. These 
soils also correlate with Fyala till substrate phase 
soils in previously published soi1 survey reports. 

Partridge Creek soils are restricted to the 
south-eastern portion of the map area, where they 
commonly occur in conjunction with the Peguis, 
Inwood and Davis Point series. Partridge Creek, 
peaty phase soils caver an area of 473 hectares, 
which is 0.05 percent of the total land area, or 0.04 
percent of the total map area. 

Peguis Series (Pe) 
The Peguis series consists of imperfectly 

drained Gleyed Dark Gray soils developed on 15 
to 100 cm of moderately to strongly calcareous, 
clayey lacustrine sediments overlying extremely 
calcareous loamy glacial till. The topography is 
level to gently undulating. Due to the fine clay 
texture of the surface, permeability is slow. 
Runoff is generally moderate. Except for areas 
where the underlying till is close to the surface, the 
Peguis soils are relatively stone-free. Native vege- 
tation is dominantly black spruce, white spruce, 
and aspen. 

Peguis soils are slightly strongly leached, as 
evidenced by a thin dark gray Ahe horizon. This 
is generally underlain by a gleyed, moderately 
developed, neutral to mildly alkaline Btjgj hori- 
zon. Peguis soils of the High Boreal-temperate 
climatic zone correlate with the more degraded 
Mantagao soils of the Low Boreal climatic zone. 

Peguis soils are restricted to the extreme south- 
eastern portion of the map area, where they occur 
in conjunction with the Chitek series and the Par- 



tridge Creek series, peaty phase. Soils of the 
Peguis series are limited to an area of 67 hectares, 
which is 0.007 percent of the total land area, or 
0.006 percent of the total map area. 

Rat River Complex (Rrx) 
The Rat River complex comprises a group of 

poorly to very poorly drained organic soils devel- 
oped on mesic forest peat or thin (0 to 65 cm) 
fibric Sphagnum moss peat overlying mesic forest 
peat. Moderately to strongly calcareous sandy 
sediments occur within 160 cm of the surface. 
These underlying sandy sediments are usually 
mildly to moderately alkaline, and stone free. The 
areas of Rat River soils are level to depressional, 
often occurring adjacent to areas of better drained 
beach and outwash deposits. The dominant vege- 
tation is black spruce with feather mosses, erica- 
ceous shrubs and some Sphagnum moss in the 
understory. 

The dominant soi1 within the complex is the 
Rat River series, a Terric Mesisol with less than 15 
cm of fibric Sphagnum peat at the surface. The 
soils of the Guy Hi11 complex are associated with 
the Rat River complex, due to the hummocky 
nature of the Sphagnum moss layer overlying the 
mesic forest peat. These include dominantly the 
Guy Hi11 series, a Terric Mesisol, sphagnic phase, 
with minor areas of the Pigeon Point series, a Ter- 
rit Fibric Mesisol and the Catfïsh Point series, a 
Terric Mesic Fibrisol. 

Soils of the Rat River complex are similar to 
those described under the Okno complex, differing 
from them only in the nature of the underlying 
minera1 sediments. 

The Rat River complex is mapped in only a few 
localities, primarily along The Pas Moraine where 
it occurs in association with the Guy Hi11 complex 
and the Norris series, peaty phase. Rat River soils 
occupy a total of 650 hectares, which is 0.07 per- 
cent of the total land area, or 0.05 percent of the 
total map area. 

Sagemace Series, peaty phase @m(P)) 
The Sagemace series comprises poorly drained 

Rego Humic Gleysol, peaty phase soils developed 
on moderately to strongly calcareous clayey till. 

The surface of these soils is generally clay textured 
and overlain with 15 to 40 cm of mesic peat. 
Topography of the Sagemace series is depressional 
to level. Fine textures and high ground water 
tables impede interna1 drainage and result in very 
slow permeability. The surface may have some 
stones depending upon the absence or presence of 
a thin lacustrine overlay. Vegetation is mainly 
meadow grasses and scattered willow clumps. In 
the northern portions of the soi1 zone the Sage- 
mace soils support moderately productive closed 
stands of black spruce. A representative profile of 
the Sagemace series is described below: 

Of-Om - 15 to 0 cm, dark reddish brown (5YR 
2/2, moist), non-Woody fine fibered 
sedge and moss peat; compacted; slightly 
acid; mottled; abrupt, smooth boundary. 

IIAhg - 0 to 10 cm, very dark gray brown to very 
dark gray (2.5Y 312 to 1OYR 3/1, moist), 
clay; weak, fine to medium granular; 
sticky and very plastic when wet, hard 
when dry; slightly acid; clear, wavy 
boundary. 

IICg- 10 to 36 cm, dark gray to olive gray (5Y 
4/1.5, moist), silty clay; weak, fine to 
medium granular; sticky and very plastic 
when wet, hard when dry; neutral; clear, 
wavy boundary. 

IICkgl- 36+ cm, dark gray to olive gray (5Y 
4/1.5, moist), silty clay; weak coarse 
platy breaking to moderate fine subangu- 
Iar blocky ; sticky and very plastic when 
wet, hard when dry; neutral; very 
strongly calcareous; separated by an 
abrupt, broken boundary. 

IICkgZ Pockets of light gray (2.5Y 7/2, moist), 
silty clay loam occur in the IICkgl; weak 
coarse platy breaking to weak fine 
subangular blocky; slightly plastic when 
wet, hard when dry; mildly alkaline; 
extremely calcareous; some iron mottles. 

The Sagemace soils usually have a layer of 
moderately decomposed peat at the surface, and a 
dark gray Ahg horizon overlying a gleyed Cg hori- 
zon. Numerous isolated pockets of extremely cal- 
careous, loamy till occur within the clayey matrix 
of the parent material. 

TABLE 35 
Analysis of Sagemace Series, Peaty Phase 

I-wtl 
cap E*trilctahle Catloni 

PH Gond caca, ,>,>h- <kg. lOIill m.e. 100 gm wil Ikpth sa,,<, si,, CI.,> S;I, ms Equii. C;,lC!!C mi,c c u c‘y lnc. IW gm 
fior cm (Cl,. f, <, <‘[ pa\,e C”l ‘, <I II ‘, I< fL<r,o \<III c:* Mg K Y‘, H 

Of-Om 15-o 6.2 0.3 41.3 1.4x 20 92.0 
I IAhg o-10 c 21 34 4s 6.3 0.2 1.x 0.15 12 29.6 15.7 10.3 0.7 1.4 2.2 
IICg I O-36 Sic 10 46 44 7.0 0.2 0.2 0.0 0.2 24.0 
IICkgl 36+ Sic‘ 7 SI 42 7.2 0.2 33.6 13.x IX.3 16.X 
IIC!ig? pockck %Cl. 10 60 30 7.3 0.2 64.5 35.4 26.9 1.9 
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The Sagemace, peaty phase soils of the High 
Boreal-temperate climatic zone correlate with the 
Askandigau peaty phase of the Low Boreal cli- 
matic zone. 

Sagemace soils occur most commonly in the 
southwest portion of the map area, near Lake 
Winnipegosis, where they are frequently associ- 
ated in mapping units with soils of the Davis Point 
and Howell series. Sagemace, peaty phase soils 
extend over an area of 5 739 hectares, which is 
0.64 percent of the total land area, or 0.48 percent 
of the total map area. 

Sand Beaches (Sb) 
Sand Beaches occur along the shores of Lakes 

Winnipeg and Winnipegosis, which dominate the 
eastern and western sides of the map area, as well 
as along the shores of the larger inland lakes such 
as Kawinaw, Katimik, Waterhen and Chitek 
Lakes. Beach materials may be in the form of low, 
recent sandy beach ridges presently in the process 
of formation along the shores of Lake Winnipeg 
and Winnipegosis. Frequently they are cobbly 
limestone and jumbled-rock admixtures molded 
into Sharp crested ridges by the action of spring 
ice. They may be subsequently modified by 
wave-action. Beaches of this type are commonly 
located on the shores most directly exposed to thc 
prevailing winds. 

Sand beaches usually have little or no profile 
development and are of no agricultural or forestry 
value. Their dominant profile is the Orthic Rego- 
sol. Some sand beaches support scattered stands 
of willow, aider, and aspen. 

Sand Beaches caver an area of 3 150 hectares, 
which is 0.35 percent of the total land area, or 0.26 
percent of the total map area. 

Sand River Complex (Srx) 
The Sand River complex consists of poorly to 

very poorly drained organic soils developed on 
deep (65 - 160 cm) fibric Sphagnum peat which 
may be underlain by significant amounts of mesic 
forest and/or fen peat. Moderately to strongly 
calcareous sandy sediments occur within 160 cm. 
of the surface. These underlying sandy sediments 
are usually moderately calcareous, mildly to mod- 
erately alkaline, and stone free. Sand River areas 
are depressional to level. Native vegetation is dom- 
inantly stunted black spruce and tamarack with an 
understory of dominantly Sphagnum moss and 
ericaceous shrubs. 

The Sand River series is the dominant soi1 of 
the complex, a Terric Mesic Fibrisol. The Turn- 
berry series, a Terric Fibric Mesisol, and the 
Monkman series, a Terric Fibrisol, are the other 
members of the Sand River complex. 

The Sand River soils are very comparable to 
the soils described under the Molson and Kilkenny 
complexes, differing from them only in the nature 
of the underlying minera1 substrate. 

Soils of the Sand River complex occur in only a 
few localities, often in association with Norris, 
peaty phase soils. These soils comprise a total of 
269 hectares, which is 0.03 percent of the total 
land area, or 0.02 percent of the total map area. 

FIGIJRE 36 
Typical sand beach map unit afong Lake Winnipeg, 

composed of sand and limestone cobbies. 



SOU~ Lake Complex (Sox) 
The SOU~ Lake complex consists of well 

drained soils developed on thin (25 to 100 cm), 
stratified, strongly calcareous, Sand and grave1 
deposits overlying extremely calcareous, loamy 
glacial till. 

FIGURE 37 
Soi/ profile of the Eluviated Eutric Brunisol member 
of the Sou1 Lake complex, developed on a sand and 

grave! veneer overlying loamy glacial till. 

The dominant member of the complex is the 
Sou1 Lake series, an Eluviated Eutric Brunisol. 
Other members are the Long Point series, an 
Orthic Gray Luvisol, and the Pim Lake series, an 
Orthic Eutric Brunisol. The Sou1 Lake series has a 
thin, light brownish gray Ae or Aej horizon over- 
lying a weakly developed Bm or Btj horizon. 

These soils are developed on glacial till land- 
forms which have been waterworked, producing 
shallow beach and outwash deposits in the higher 
topographie positions. The fragmenta1 to sandy- 
skeletal texture of these deposits inhibits profile 
development, and results in rapid runoff and 
moderate to rapid permeability. Native vegetation 
is jack pine with some black spruce and aspen. 

The Sou1 Lake soils occur mainly on The Pas 
Moraine, in the northern portion of the map area. 
These soils often occur in association with soils of 
the Birch Bay series, and the Easterville series, 
peaty phase. The area mapped as the Sou1 Lake 
complex is 3 634 hectares, which is 0.41 percent of 
the total land area, or 0.31 percent of the total 
map area. 

Stead Series (Sd) 
The Stead series consists of very deep organic 

soils developed on greater than 160 cm of mesic 
herbaceous peat with little (less than 15 cm) or no 
fibric Sphagnum peat on the surface. These very 
poorly drained soils are generally underlain by 
moderately to strongly calcareous, loamy to 
clayey lacustrine sediments at depths below 160 
cm. Stead soils, located in depressional to level 
areas, support a native vegetation which is domi- 
nantly sedges, reeds, brown mosses and meadow 
grasses with scattered clumps of swamp birch and 
willow. 

The Stead series is a Typic Mesisol. Minor 
areas of the Overflowing series, a Hydric Mesisol, 
and the Jackhead series, a Limno Mesisol, may 
occur within some map units represented by the 
Stead series. The Overflowing series usually 
occurs in discharge areas occurring adjacent to 
upland areas underlain by limestone bedrock. The 
Jackhead series is characterized by alternating 
subdominant layers of marl (composed of precipi- 
tated and biologically deposited calcium carbo- 
nate) within a dominantly mesic herbaceous peat 
matrix. 

A representative Stead series profile is 
described below. 

Of- 

O”- 

Oh- 

IIAhg 

IICg - 

0 to 30 cm, very dark brown (IOYR 2/2, moist), fine 
non-woody fibrous; dominantly sedge with signifi- 
tant amounts of mosses; unrubbed fïber content 
approximately 74 percent; neutral. 
30 to 150 cm, brown (7.5YR 4/2, moist) to very 
dark brown (IOYR 2/2, moist), medium fibered; 
matted to felt-like; moderately decomposed herba- 
ceous material; unrubbed fiber content approxi- 
mately 54 percent near top of layer to approxi- 
mately 32 percent near bottom of layer; medium 
acid. 
150 to 180 cm, very dark brown to black (IOYR 212 

to 211, moist), amorphous-granular; matted to felt- 
like; herbaceous material; unrubbed fiber content 
approximately 20 percent; medium acid. 
180 to 190 cm, black (5Y 2/1, wet), clay; massive, 

breaking to fine granular; sticky and very plastic 
when wet; mildly alkaline. 
190+ cm, light gray (5Y 2/1, wet), clay; massive; 

sticky and veryplastic when wet; mildly alkaline, 

Stead soils occur throughout the map area, 
often in pure mapping units or in association with 
organic soils of the Katimik or Crane series. Soils 
of the Stead series represent a total of 35 242 hec- 
tares, which is 3.95 percent of the total land area, 
or 2.96 percent of the total map area. 



FIGURE 38 
Landscape view of Stead map unit. illustrating 

typical srdge rqetation. 

TAB1.E 36 
Analgsis of !+ead Series 

Tremauden Complex (TU~) 
The Tremauden complex consists of imper- 

fectly drained Gleyed Eluviated .Eutric Brunisol 
(Tremauden series) and Gleyed Gray Luvisol 
(Sirko series) soils developed on strongly calcare- 
ous, sandy to gravelly outwash and beach depos- 
its. The Tremauden series is the dominant mem- 
ber of the complex. Generally a thin sandy surface 
mantle overlies the gravelly subsurface materials. 
These soils, common to the beach ridges associ- 
ated with moraines and topographie highs have 
little surface runoff as the soils are quite perme- 
able. Interna1 drainage is impeded by a high 
groundwater table. Some stones may appear at 
the surface. The native vegetation includes mainly 

spruce, white birch and jack pine with some bal- 
sam poplar. A typical Sirko series (Gleyed Gray 
Luvisol) profile is described below. 

L-H 5 to 0 cm, dark brownish gray to black (IOYR 4/2 
to 2/1, dry) partially to well decomposed leaf and 
forb litter; slightly acid; abrupt, smooth, lower 
boundary. 

.Aegj - 0 to 13 cm, light gray (IOYR 712, dry), fine Sand; 
loose; neutral; mottled; clear, wavy lower bound- 
ary. 

Htgj - 13 to 30 cm, brown to pale brown (IOYR 513 to 6/3, 
dry) gravelly loamy fine Sand; weak, coarse to 
medium granular; very friable when moist, soft 
when dry; mildly alkaline, mottled; clear, wavy 
lower boundary. 

HC- 30 to 41 cm, pale brown (IOYR 613, dry) gravelly 



Ckgj - 

Sand; loose, moderately alkaline; mottled; clear, 
wavy lower boundary. 
41 to 92 cm, very pale brown (10YR 7/3 to 714, dry) 
gravelly Sand; loose; moderately alkaline and mod- 
erately calcareous; mottled. 

FIGURE 39 
SoiI proflIe of the Sirko series, the Gleyed Gray 

Luvisol member of the Tremauden complex. 

The Tremauden series is similar, but lacks suf- 
ficient movement of clay to produce a Luvisolic Bt 
horizon. Soils of the Tremauden complex occur 
throughout the map area, often in association with 
better drained soils of the Woodridge and Fresh- 
ford complexes and with the poorly drained Nor- 
ris Series, peaty phase. Tremauden soils encom- 
pass a total of 2 420 hectares which is 0.27 percent 

of the total land area, or 0.20 percent of the total 
map area. 

Warpath Series (Wr) 
The Warpath series consists of imperfectly 

drained Gleyed Gray Luvisol soils developed on 
moderately to strongly calcareous clayey till. 
Topography is nearly level to gently undulating. 
Permeability and runoff are slow to very slow due, 
in part, to clay textured surfaces of these soils. 
The surface may be slightly stony to moderately 
stony. The native vegetation of the Warpath series 
is dominantly spruce mixed with balsam poplar 
and aspen. A description of this series is given 
below. 

L-H - 5 to 0 cm, leaf and sod mat; medium acid; abrupt 
boundary. 

Ae- 0 to 8 cm, gray (IOYR 6/1, moist), loam; coarse 
platy; slightly plastic when wet; strongly acid; 
abrupt boundary. 

AB- 8 to 13 cm, grayish brown (IOYR 512, moist), clay 
loam; coarse blocky; plastic when wet; strongly 
acid; clear boundary. 

Btgj - 13 to 30 cm, dark gray (IOYR 411, moist), clay; 
medium blocky; plastic when wet; strongly acid; 
clear boundary. 

BC- 30 to 41 cm, dark grayish brown (IOYR 4/2, moist), 
clay; medium blocky; plastic when wet; medium 
acid; slightly effervescent; gradua1 boundary. 

Ckgl- 41 to 51 cm, dark gray to gray (IOYR 4.5/1, moist) 
silty clay; massive, slightly plastic when wet; mildly 
alkaline; very strongly calcareous; diffuse bound- 
ary. 

Ckg2 - .51+ cm, dark gray (IOYR 4/1, moist) silty clay; 
coarse pseudogranular; plastic when wet; mildly 
alkaline, very strongly calcareous. 

Warpath soils have a light gray Ae horizon 
underlain’ by a gleyed, textural B horizon. 
Numerous isolated pockets of extremely calcare- 
ous loamy till occur within the clayey matrix of the 
parent material . 

Warpath soils of the Low Boreal climatic zone 
are similar in parent material and drainage to the 
less strongly leached Davis Point soils of the High 
Boreal-temperate climatic zone. 

The Warpath series occurs throughout the 
northern half of the map area, often in association 
with soils of the Chitek, Askandigau, peaty phase, 

TABLE 37 
Analysis of Sirko Series 

L-H S-O 6.3 20.5 0.9 27 
Aegi 0-I 3 l-s Xl 10 3 7.0 0.4 ooz 20 3.7 4.4 2.x 0.1 0.6 
Btgi 13.30 LFS XI x II 1.6 0.5 0.3 0.5 1).03 16 Y. I II.? 3.4 0.2 0.3 
BC 30-4 I s Y?! 6 2 x.0 0 4 5.5 0. I 
Ckei 41-92 s Y.7 6 I 7.8 0 4 15 Y 0. I 
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and Cedar Lake series. Warpath soils comprise a 
total area of 19 065 hectares, which is 2.14 percent 
of the total land area, or 1.60 percent of the total 
map area. 

FIGURE 40 
Soiiproflle of the Warpath series. a Gleyed Gray 

Luvisol developed on clayey glacial tilf. 

Waskwei Complex (Wsx) 
The Waskwei complex consists of poorly to 

very poorly drained deep (>160 cm) organic soils 
developed on mesic forest peat capped with a thin 
layer (0 to 65 cm) of fibric Sphagnum moss peat. 
The underlying minera1 sediments are undifferen- 
tiated, but usually consist of strongly gleyed, 
moderately to strongly calcareous, loamy to 
clayey lacustrine sediments. These soils generally 
occur on a flat bog or blanket bog landform, with 
depressional to level topography. Vegetation is 
mainly black spruce, with an understory of 
Sphagnum moss and ericaceous shrubs. 

The Waskwei series, a Typic Mesisol, sphagnic 
phase, is the dominant member of the complex. 
This series has a 1.5 to 65 cm surface layer of 
strongly acid, fibric Sphagnum moss. The Bayn- 
ham series, a Typic Mesisol with less than 15 cm of 
Sphagnum peat at the surface, is the subdominant 
member of the complex. A description of the 
Waskwei series is given below. 

Of- 0 to 55 cm, strong brown (7.5YR 516 wet) domi- 
nantly fibric Sphagnum; medtum to fine fibered; 
low wood; strongly acid; unrubbed fiber content 
approximately 92 percent; rubbing to 80 percent; 
clear wavy boundary. 

Oml- 55 to 110 cm, very dark gray (5YR 3/1 wet moder- 
ately decomposed herbaceous forest peat; medium 
to fine fïbered; low wood; neutral; unrubbed fïber 
content approximately 74 percent; rubbing to 44 
percent. 

Om2 - 110-165 cm, black (5YR 211 wet) moderately 
decomposed herbaceous forest peat, medium to fine 
fibered, low wood; slightly acid; unrubbed fiber 
content approximately 72 percent; rubbing to 32 
percent; clear smooth boundary. 

IICkg - 165+ cm, greenish gray (5GY 611 moist) silt loam; 
massive; sticky wet; mildly alkaline; extremely cal- 
careous. 

TABLE 38 
Analgsis of Warpath Series 

L-H s-o 5.x 0.4 44 f 1.85 24 
AC o-x 1. 43 35 22 5.7 0. I 2.0 0 15 13 13.3 4.0 2.0 0 h i. I 32 
AH x-13 CI 31 35 33 5.3 0.2 1.1 0.09 12 15’) 6.1) ? 3 0 7 1 1) 2.7 
Bta 13-30 c fi 32 hl 5.1 0. I 0 7 0.07 I 0 34 4 f 5.4 I Il.0 0 4 2.2 2.x 
BC X1-4 I c 5 31 64 5X 0.2 0 6 31.3 14.7 III.7 1.3 l 0 1.6 
Ch 41-51 Sic 10 49 40 76 0 3 .35 (1 y> 2;: 
Ckg2 SI+ sic 7 4x 45 15 0 ? 1s 0 i., 2-2 

TABLE 39 
Analysis of Waskwei Series 

Oml 55. I 10 74 44 6X ih? 15 17 5 17x 6 I Ih 3 40.7 0 2 (12 21.2 .x.0 9.9 
Om2 I io-165 72 32 h.? 56: IX 11.5 176.3 1063 37.x (1.1 02 114, 410 Y5 .~ 
IICkg lhS+ Sil. 22 52 26 7.7 0.h 54 2 



Soils of t-he Baynham complex are similar, but 
have little or no fibric Sphagnum peat overlying 
the mesic forest peat. 

Waskwei soils occur in relatively few map 
units, most notably on The Pas Moraine, where 
they often occur in association with other deep 
organic soils of the Baynham complex and the 
Stead series. Waskwei soils occupy a total of 286 
hectares, which is 0.03 percent of the total land 
area, or 0.02 percent of the total map area. 

Whithorn Complex (Whx) 
The Whithorn complex consists of deep (>160 

cm) organic soils composed of strongly acidic, 
fibric Sphagnum moss peat more than 6.5 cm thick 
overlying mesic forest or fen peat. The underlying 
minera1 sediments are undifferentiated, but are 
usually strongly gleyed, moderately to strongly 
calcareous, loamy to clayey lacustrine sediments. 
These soils develop on a raised landform due to 
the rapid growth of Sphagnum mosses. The 
topography of these soils is level to gently sloping, 
and drainage is poor to very poor. Water samples 
from these areas are very ombrotrophic (nutrient 
deficient) as the site is above the regional water 
table and moisture is provided mainly by precipi- 
tation. Native vegetation on Whithorn soils is 
stunted black spruce, Labrador tea, leather leaf, 
and Sphagnum moss. 

The dominant member of the complex is the 
Whithorn series, a Mesic Fibrisol with a surface 
layer of 80 to 135 cm of fibric Sphagnum mass 
peat. The Julius series, a Typic Fibrisol with 
greater than 125 cm of fibric Sphagnum moss 
peat, and the Santon series, a Fibric Mesisol with 
65 to 80 cm of fibric Sphagnum surface peat, are 
the subdominant members of the complex. A 
description of a representative profile is given 
below. 

Of1 - 

Of2- 

0 to 50 cm, dark reddish brown (5YR 3/3 broken) 
pinkish gray (7.5YR 712 pressed) pink (7.SYR 7/4 
rubbed) fibric Sphagnum moss; medium to fine 
fïbered; non-Woody; extremely acid; unrubbed fiber 
approximately 80 percent; rubbing to 64 percent. 
50 to 110 cm, very dark brown (IOYR 2/2 broken) 
light gray (IOYR 712 pressed) pale brown (10YR 
6/3 rubbed) fibric Sphagnum moss; medium to fine 
fibered; non-Woody; extremely acid; unrubbed liber 
approximately 84 percent; rubbing to 66 percent; 
clear wavy boundary. 

FIGURE 41 
SoiIprofiIe of the Whithorn series, a Mesic Fibrisol. 

Om- 110 to 175 cm, black (10YR 2/1 broken) dark gray- 
ish brown (IOYR 4/2 pressed) dark brown (IOYR 
3/3 rubbed) moderately decomposed forest peat, 
dominantly fine fibered with odd coarse wood 
fragments; low wood; extremely acid; unrubbed 
fiber approximately 60 percent; rubbing to 32 per- 
cent; clear smooth boundary. 

IICkg - 175f cm, gray (5YR S/I moist) clay; massive; very 
sticky wet; mildly alkaline;; moderately calcareous. 

Soils of the Whithorn complex are similar to 
those of the Julius series, differing only in that 
Whithorn soils have a slightly thinner layer of 
fibric Sphagnum moss peat at the surface. 

Whithorn soils occur throughout the map area, 
covering an area of 5 581 hectares., which is 0.63 
percent of the total land area, or 0.47 percent of 
the map area. 

TABLE 40 
Analysis of Whithorn Series 

t\c,,. 
F hcr cap Ex~racublc Calions P!ro- 

C<,“,Cll, pH Co,,d. CKO, mg I <>,a “1 c ph0*- 
Ikpth Sand Siit CI;L! Ilnruhhcd Kuhhcd I\i mS ,:qu,\ c Y c \’ ,110 p,n 

m.ç. 100 gm WI1 
phalc A\h 

14 or cm ,c\r. /; (; (, ‘ i ‘ i KCI cm 1; ‘< 1; ,u.,t,« \Ol Cd Mg K Y:, t1 SOI’< ‘i 

Ofl O-50 86 h4 2.7 59.5 0.5 114.4 127.5 10.0 j9 0.2 0.5 112.9 X.0 2.08 
Of2 50- 100 84 66 3. I 59.x 0.6 97.9 121.2 1x.3 5.x 0.2 0.5 96.4 14.1 3.15 
Om 100-175 66 32 4.5 56.3 0.9 64.7 127.X 62.X 14.X 0.3 0.X 50.1 27.0 9.25 
I ICkg 175+ c 3 30 67 7.6 15.6 
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Wicked Point Series (Wp) 
The Wicked Point series comprise moderately 

well drained Orthic Gray Luvisol soils developed 
on thin (50 to 100 cm) moderately to strongly cal- 
careous clayey till deposits overlying limestone 
bedrock. Due to the presence of bedrock within 
the control section, this series is classifïed as a 
shallow lithic phase. The topography of Wicked 
Point soils is level to gently sloping. Stoniness 
may vary from very stony to moderate depending 
upon the thickness of the till deposits over the 
limestone bedrock. Runoff is generally moderate 
while permeability may range from moderate to 
slow, reflecting the depth to bedrock. The domi- 
nant vegetation on these soils is spruce, aspen and 
jack pine. 

Wicked Point soils occur in only a few map 
units, mainly near Reedy Lake, in the south-east 
portion of the map area. These soils are commonly 
associated with Inland and Warpath soils, and 
with outcrops of carbonate bedrock. Wicked 
Point soils extend over an area of 3 834.55 hec- 
tares, which is 0.43 percent of the total land area, 
or 0.32 percent of the total map area. 

Woodridge Complex (Wx) 
The Woodridge complex is a composite of the 

rapidly to well drained Orthic Gray Luvisol 
(Woodridge series), Orthic Eutric Brunisol (Kawi- 
naw series) and Eluviated Eutric Brunisol (Fresh- 
ford series) soils developed on stratified, strongly 
calcareous sand and grave1 deposits. 

The Woodridge series is the dominant member 
of the complex. A thin loamy fine sand to sand 
surface mantle generally covers coarser substrate 
materials. Woodridge complex soils are associ- 
ated with narrow, elongated, beach ridges. Sur- 
face runoff for these soils is ni1 to very slow as 
these soils are very permeable and water perco- 
lates through them quite rapidly. The surface may 
vary from slightly to moderately stony. Native 

vegetation consists of dominantly jack pine with 
some spruce and aspen. A description of a repre- 
sentative Woodridge series follows: 

L-H - 5 to 0 cm, dark brown to very dark brown (IOYR 
313 to 2/2, moist), partially IO well decomposed leaf 
and sod mat; slightly acid; abrupt, smooth bound- 
ary. 

Ae- 0 to 4 cm, light gray (IOYR 712, moist), sandy loam; 
weak fine platy to weak fine granular; very friable 
when moist, soft when dry; strongly acid; abrupt, 
wavy boundary. 

Bt - 4 to 9 cm, dark yellowish brown (IOYR 4/4, moist), 
loam; moderate medium granular to moderate fine 
subangular blocky; firm when moist, slightly hard 
when dry; neutral; abrupt, wavy boundary. 

Bmk - 9 to 23 cm, dark brown (IOYR 313, moist), gravelly 
sandy loam; weak tine subangular blocky; very fri- 
able when moist, soft when dry; neutral; extremely 
calcareous; clear, wavy boundary. 

BC- 23 to 51 cm, light yellowish brown (IOYR 6/4, 
moist), gravelly loamy Sand; single grained; loose 
when moist, loose when dry; mildly alkaline; 
extremely calcareous, clear irregular boundary. 

Ck- 51 to 66 cm, light yellowish brown to very pale 
brown (IOYR 614 - 71’3, moist), very gravelly Sand; 
single grained; loose when moist, loose when dry; 
moderately alkaline, extremely calcareous. 

Woodridge soils have a thin, grayish brown Ae 
horizon and a well developed Bt horizon. The 
degree of leaching or soi1 profile development 
depends upon slight differences in parent material 
characteristics and position on beach ridges. 
Woodridge soils are usually found on the interme- 
diate slopes of the ridges. The Freshford series, an 
Eluviated Eutric Brunisol, occurs on the Upper 
slopes, while the Kawinaw series, an Orthic Eutric 
Brunisol, occurs on the crest of the ridge. 

The coarser more gravelly nature of the parent 
materials on The Pas Moraine and northward 
restricts Luvisolic soi1 development. Here the 
Freshford series is dominant, and these areas are 
mapped as the Freshford complex. In the remain- 
der of the map sheet, well drained beach ridges are 
mapped as the Woodridge complex. These soils 
are often associated in map units with the more 
poorly drained Tremauden complex covers and 
the Norris series, peaty phase. The Woodridge 
complex extends over an area of 4 821 hectares, 
which is 0.54 percent of the total land area, or 0.41 
percent of the total map area. 

TABLE: 41 
Analysis of Woodridge Series 



PART 4 

INTERPRETATION OF SOILS 
MAPPED IN WATERHEN AREA 

INTRODUCTION 
Sixty-one types of soi1 have been recognized 

and mapped in The Waterhen map area. Each of 
them has a unique combination of profile charac- 
teristics, texture, moisture retention, consistence, 
mineralogical and chemical composition, and each 
of them is found in a unique landscape setting as 
determined by climate, vegetation, topography, 
slope and moisture regime. Al1 of them, to a vary- 
ing degree, have different management require- 
ments, use capabilities, and yield potential. Some 
soils have certain similarities by which they cari be 
grouped together to serve a particular purpose. As 
a general rule, special groupings or interpretive 
classifications are based on a small number of 
characteristics known to be relevant to the pur- 
pose at hand. These groupings are often made 
employing some associated external quality or 
characteristic of the soil, for example, trop yield 
data cari be treated as an external soi1 quality to 
determine soi1 suitability for agriculture. When 
such evaluations and interpretations are based on 
data accumulated during the soi1 survey and upon 
related applied research and experience gained in 
managing land, they yield a better soil-to-specific 
use correlation. They are, in other words, more 
useful to non-soi1 surveyors than the more com- 
prehensive, more broadly applied general data 
contained in soi1 maps and reports. 

The interpretive information provided in this 
section is based on evaluations of interna1 and 
external soi1 characteristics and on predictions of 
soi1 behaviour under specified conditions of land 
use and management. Al1 interpretations are 
derived from soi1 ratings based on the properties 
and characteristics of each soil. Each soi1 has been 
described in an earlier section of the report, and 
identified and delineated on the map. In many 
instances, the interpretive ratings are based on site 
specific data. Therefore, discretion, with an under- 
standing of the limitations of the soi1 map, must be 
exercised when extrapolating interpretive soi1 rat- 
ings to the soi1 units delineated on the map. The 
predictive value of the soi1 maps depends largely 
on the scale of mapping and homogeneity of the 
soils delineated within the map unit. The pre- 
dictive value and reliability of interpretations is 
usually much higher for soils delineated in por- 
tions of the map area where access is good 
enabling more intense groundtruth. 

The map units themselves are not defined in 
the map legend or in the report. The actual mean- 
ing and composition of individual map units must 
be derived from the map symbol by referring to 

the descriptive legend attached to the map and by 
referring to the relevant descriptive and interpre- 
tive sections within the report. 

The map symbols identify land units in terms 
of the dominant and signifïcant soils which occur 
in the unit. Areas of extreme variation in texture, 
drainage or topography within short distances 
have complex map symbols showing different 
combinations and proportions of soi1 series. More 
uniform soi1 areas with less variability over short 
distances are characterized by map units which 
consist primarily of a single soi1 series or phase of 
soi1 series. The reader is referred to the section on 
Soi1 Mapping Units, for a more complete descrip- 
tion of how soi1 variability is mapped and 
described by means of single and compound map 
units. 

Regardless of the limitations imposed by scale, 
the map serves as a bridge to identify properties of 
soils important to plant growth and to engineering 
uses. The map also provides a geographical 
frame-work for organizing and extending availa- 
ble knowledge about soils to specific locations. 
New discoveries and relationships derived from 
research and in-the-field testing cari be extended to 
other areas of similar soils. 
Kinds of Soi1 Interpretations 

In this section, interpretive soi1 information is 
provided in tabular form for the following land 
use evaluations: 
1. Agriculture 

a) dryland farming c) Forestry 
capability d) Engineering 

b) irrigation suitability e) Recreation 
These interpretations are not intended as a 

guide to the most profitable use of land nor do 
they eliminate the need for on-site evaluations by 
qualified professionals. The need for, or impor- 
tance of on-site studies depends on the use to be 
made of the soil, the kinds of soi1 and the soi1 
problems involved. The interpretations and evalu- 
ations presented here are intended primarily as a 
guide to better land use. 

AGRICULTURE 
Soi1 Capability for Dryland Agriculture 

A summary of the soils showing their major 
characteristics and their interpretive classifications 
for both dryland and irrigated agriculture is pre- 
sented in Table 42. The criteria and methodology 
used for the classification of soi1 capability for dry- 
land farming and soi1 suitability for irrigation are 
described in the following sections. 



TABLE 42 
Summary of Soils Showing Their Major Characteristics and 
Their Interpreted Classification for Agriculture and Forestry 
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TABLE 42 
Summary of Soils Showing Their Major Characteristics and 
Their Interpreted Classification for Agriculture and Forestry 
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TABLE 42 
Summary of Soils Showing Their Major Characteristics and 
Their Interpreted Classification for Agriculture and Forestry 

(cont’d) 
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In this classification the minera1 soils are 
grouped into seven classes on the basis of their 
limitations for dryland farming. The first three 
classes are considered capable of sustained pro- 
duction of common field crops; the fourth class is 
marginal for sustained arable agriculture, the fifth 
class is capable of use only for improved perma- 
nent pasture, the sixth ciass is capable of use only 
for wild pasture, while the seventh class is for soils 
and land types considered incapable of use for 
arable agriculture or permanent pasture. While 
the soi1 areas in classes one to four are capable of 
use for cultivated field crops, they are also capable 
for use as permanent pasture. Soils in a11 classes 
may be suitable for forestry, wildlife and recrea- 
tional uses. For purposes of this classification, 
trees, shrubs and ornamental plants that require 
little cultivation are not considered. 

This soi1 capability classification is based on 
the assumption that: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

It is an interpretive classification based on the 
effects of combinations of climate and soi1 
characteristics and their general productive 
capacity for common field crops. 

Soils Will be well managed and cropped, using 
a largely mechanized system of culture. 

Soils within a capability class are similar with 
respect to degree but not kind of limitation. 
Each class includes many different kinds of 
soils and many soils within any one class 
require unlike management. 

Soils considered economically feasible for 
improvement by drainage, irrigation, stone 
removal, by altering soi1 structure, or by pro- 
tecting from overflow (flooding) are classified 
according to their continuing limitations or 
hazards after improvements have been made. 

The capability classification of the soils in an 
area may be changed when major reclamation 
works are installed that permanently change 
the limitations in use for agriculture. This 
would apply in the case of soils having very 
severe limitations such as Glass 6 (e) erosion, 
(i) inundation, and (w) excessive wetness. 

Distance to market, kind or roads, location, 
size of farms, characteristics of land-owner- 
ship, cultural patterns and the ski11 or 
resources of individual operators are not cri- 
teria for capability groupings. 

Capability groupings are subject to change as 
new information about the behavior and 
responses of the soils become available. 

The capability classification consists of three 
categories: class, subclass, and unit. 

1. The capability cfass, the broadest category, is 
a grouping of soils that have the same relative 
degree of limitation or hazard for agricultural 
use. The limitation becomes progressively 
more severe from Glass 1 to Class 7. The 7 
capability classes are: 

Glass 1: 

Glass 2: 

Class 3: 

Glass 4: 

Class 5: 

Glass 6: 

Class 7: 

Soils which have no significant limi- 
tations in use for crops. 
Soils which have moderate 
limitations that restrict the range of 
crops or require moderate conser- 
vation practices. 
Soils which have moderately severe 
limitations that restrict the range of 
crops or require special conserva- 
tion practices. 
Soils which have severe limitations 
that restrict the range of crops or 
require special conservation prac- 
tices, or both. 
Soils which have very severe limita- 
tions that restrict their capability to 
producing perennial forage crops, 
and improvement practices are fea- 
sible. 
Soils which are capable of produc- 
ing perennial forage crops, and 
improvement practices are not fea- 
sible. 
Soils which have no capability for 
arable culture or permanent pas- 
ture. 

2. The capabdity subclass is a grouping of soils 
with similar kinds of limitations and hazards. 
The subclass limitations for soils in the Wat- 
erhen area are defined below. 

Subclass D Designates soils with undesira- 
ble soi1 structure and/or low 
permeability. It is used for soils 
where the depth of rooting zone 
is restricted by soi1 conditions 
other than wetness (high water 
table) or consolidated bedrock. 

Subclass E Designates soils where actual 
damage from erosion is a limita- 
tion to agricultural use. Both 
wind and water erosion are rec- 
ognized. Damage is assessed on 
probable loss in productivity 
due to the loss of topsoil and/or 
the difficulties imposed by gul- 
lies tut into the fields which 
makes farming the affected soi1 
areas more expensive. 

?X 



Subclass 1 Designates soils which are sub- 
jected to inundation by streams 
or lakes. The class is dependent 
upon frequency and duration of 
inundation. 

Subclass M Designates soils with moisture 
limitations. These soils are 
adversely affected by droughti- 
ness owing to coarse soi1 texture 
and low water holding capacity. 
(Droughtiness caused by inher- 
ent soi1 characteristics is not to 
be confused with climatic 
drought). 

SubclassN Designates soils which are 
adversely affected by the pres- 
ence of soluble salts. 

Subclass P Designates units of soils suffi- 
ciently stony to significantly 
hinder tillage, planting and har- 
vesting operations. 

Subclass R Designates soils where the depth 
of the rooting zone is restricted 
by consolidated bedrock, e.g. 
less than 30 cm of soi1 over rock 
would be class 5R. 

Subclass S Designates soils with more than 
2 limiting characteristics such as 
D,M, and N. 

SubclassT Designates soils which have 
topographie (slope and pattern) 
limitations for agricultural use. 

Subclass W 1s assigned to soils where excess 
water, other than that brought 
about by inundation, is a limita- 
tion in their use for agriculture. 
Excess water may be the result 
of poor soi1 drainage, high water 
table, seepage, or runoff from 
surrounding areas. Usually, 
soils needing drainage have a 
continuing limitation that pre- 
cludes placing them in Class 1 
even after drainage. 

3. The capability unit is a subdivision within the 
subclass category that groups together soils 
that Will respond similarly to a given man- 
agement input. 

Application of the Soi1 Capability Ratings to Map 
Units 

Map units represent segments of land. They are 
described by named soi1 series either in single map 
units or in compound map units. Descriptions of 
the units are modifïed by identifying topographie, 
erosion and stoniness phases of series as well. The 
same number and kind of soi1 series may occur in 
many different map units which have been deli- 
neated on the basis of variations in characteristics 
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such as configuration of the land surface. For 
example, if topography or degree of stoniness is 
the significant difference between two otherwise 
similar map units, then the change in capabihty is 
a reflection of the change in the degree of difficulty 
of management as a result of these differences. 
The actual productive capability of the soi1 
remains relatively unchanged. If, however,salinity 
is the major difference between two otherwise sim- 
ilar map units, then the change in capability is 
primarily a reflection of the change in fertility and, 
therefore, the productive capacity of the map unit. 
Each of these limitations Will necessitate imple- 
mentation of a different management program for 
efficient agricultural use of these soils. Each soi1 
series mapped in the Waterhen area has been given 
an initial capability rating (see Table 42) based on 
its inherent properties and its associated normal or 
typical conditions of topography, erosion and sto- 
niness. 

Capability of Minera1 Soils in the Waterhen Area 
for Dryland Agriculture 

Climatic conditions in the Waterhen map area 
vary from south to north, affecting the potential 
agricultural use of the soils. Soils in the southwest 
portion of the map area (see Figure 11 and section 
on climate in Part 2) occur along the northwest 
limits of what is considered the median climate of 
the agricultural region of western Canada. This 
climate essentially poses no limitation for region- 
ally adapted cereal and forage crops under dry- 
land farming conditions. Soils to the north, north- 
east and east of this area (see Figure 11) are 
sufficiently affected in terms of cooler tempera- 
ture, lower heat unit accumulation and shortened 
growing season to cause a moderate climatic limi- 
tation for growth of regionally adapted crops. 

This variation in regional climate is taken into 
account when the soils in the Waterhen area are 
evaluated for their suitability for agriculture. 
Decreasing growing degree days and shortened 
frost-free season somewhat restrict the range of 
crops to short season grain and forage crops. 
Wheat is expected to suffer frost damage in 30 
percent of the years. However most of the soils in 
this region have other limiting characteristics that 
more significantly affect their usefulness for agri- 
culture than the limitation imposed by climate. In 
most cases, the severity of these other limitations 
is the dominant factor in determining the agricul- 
tural capability and override the effects of adverse 
climate. 

Glass 2 
Soils in this class have no significant limita- 

tions that restrict their use for crops. These soils 
have level or gently sloping topography, are deep, 
well to imperfectly drained and have moderate 



water holding capacity. They are naturally well 
supplied with plant nutrients, easily maintained in 
good tilth and fertility and moderately high to 
high in productivity for a wide range of field and 
vegetable crops. No soils in the Waterhen area are 
listed in this capability class 

ciuss 2 
Soils in this class have moderate limitations 

that reduce the choice of crops or require moder- 
ate conservation practices. These soils usually 
have a good waterholding capacity and are either 
naturally well supplied with plant nutrients or are 
highly responsive to inputs of fertilizer. They are 
moderately high to high in productivity for a fairly 
wide range of crops. Good soi1 management and 
cropping practices cari be applied without diffi- 
culty. 

2w The soils found in this subclass are imperfectlg 
drained, slightly undulating to undulating, slightly 
stony, clayey till and lacustrine veneers. These soils 
bave structure problems, in that if they are worked 
when too moist or too dry, massive lumps will result, 
leaving a poor seedbed. Since these soils are affected 
by excess wetness, shallow surface drains should be 
constructed to remove standing surface water. The 
soils in this subclass are: 

Dp Davis Point 
Pe Peguis 

Total Glass 2 

Exrent % Land % Total 
(ha) Area Map Area 

5 319.74 0. 59 0.447 
66.92 0. 007 0.006 
--- - - 

5 386.66 0. 60 0.453 

Glass 3 
Soils in this class have moderately severe limi- 

tations that reduce the choice of crops or require 
special management and conservation practices. 
In this class, limitations that affect or restrict cul- 
tivation, ease of tillage, the timing of planting and 
harvesting, the choice of crops or the application 
and maintenance of conservation practices or a 
combination of two of these described for class 2. 
Additional Class 3 criteria are any of the follow- 
ing; moderate climatic limitation, including frost 
pockets; structure or very slow permeability; low 
fertility correctable with consistent heavy applica- 
tions of fertilizers and usually lime; moderate to 
strong slopes; poor drainage; low water holding 
capacity; stoniness. The subclasses and units in 
this class are: 

3D These well drained clayey soils are slightly stony. 
They occur in a region which has a moderate climate 
limitation (2~). Adverse structure provides enough 
interference to cultivation to lower the subclass rat- 
ing from 2c. 

Cl Cedar Lake 
Ki Kinwow 

Total 

Extent 9’~ Land 7~ Total 
(ha) Art-a Map Area 

35 270.43 3. 95 2.95 
4 460.83 0. 50 0. 38 

--- - - 
39 731.26 4. 45 3.33 

3DW These imperfectly drained clayey lacustrine soils have 
a moderate climatic limitation. These soils have 
interna1 drainage problems in spring after snow melt 
and after heavy summer rains. Shallow surface drains 
should be constructed to remove standing surface 
water. Undesirable soil structure (coarse to very 
coarse cloddy condition) results if these soils are cul- 
tivated when too moist or too dry. The soils found in 
this class are: 

Extent % Land 48c Total 
(ha) Area Map Area 

Mg Mantagao 13 352.06 1. 50 1. 12 
Wr Warpath 19 065.02 2. 14 1.60 

-- 
Total 32 417.08 3. 64 2.72 

3WI These are imperfectly dramed soils developed on 
weakly stratified loamy alluvium. They occur adja- 
cent to stream channels. The risk of frequent flood- 
ing contributes to the wetness problems associated 
with these soils. The soil found in this class is: 

My McKay 

Total 

Total Class 3 

Extenr % Land 7i Total 
(ha) Area Map Area 

3 281.88 0. 37 0.28 
--- - _ -- 

3 281.88 0. 37 0.28 

75 430.22 8. 46 6.33 

Glass 4 
The soils in this class have severe limitations 

that restrict the choice of crops or require special 
conservation practices or both. These soils have 
such limitations that they are only suited for a few 
crops, or the yield for a range of crops may be low 
or risk of trop failure is high. The limitations may 
seriously affect such farming practices as the tim- 
ing and ease of tillage, planting and harvesting, 
that often results in reduced yields. 
4PI These well and moderately well drained soils are very 

stony. The soils are dominantly loamy tills and 
occupy level to undulating topography. Stone pick- 
ing is required to improve these soils SO that common 
tillage practices are not hindered. The soiis are: 

At Atikameg 
Ei Egg Island 
Fd Fairford 

Total 

Extent % Land % Total 
(ha) Area Map Area 

52 720.09 5.91 4.43 
680.34 0.07 0.06 

40 924.82 4.59 3.44 
--- - -- 

94 325.25 10.57 7.93 

4P2 These are imperfectly drained loamy till soils occur- 
mg in level to gently undulating topography. These 
soils are very stony and require stone removal for 
continuous cultivation. The soils are: 

Ci Chitek 
Id Inland 
In Inwood 

Extent 76 Lund % Total 
(ha) Area Map Area 

41 418.60 4.64 3.48 
1 573.81 0.18 0.13 

67 855.66 7.60 5.71 



Wp Wicked Point 3 834.55 0.43 0.32 
-- -- -- 

Total 114 682.62 12.85 9.64 

4M These are imperfectly drained sandy to gravelly soils 
characterized by low water holding capacity. The 
occurrence of less permeable loamy till within the 
one meter of the surface helps offset the periodic 
droughtiness of these soils. They are usually low jn 
organic matter and natural fertility. Some stones may 
be present on those soils underlain at shallow depths 
by till. The soi1 in this subclass is: 

Hrx Horseshoe 
1s. Complex 

Exrent % Land 90 Toml 
(ha) Area Map Area 

3 698.58 0.41 0.31 

Total Glass 4 212 706.45 23.83 17.88 

5WP These are poorly drained loamy soils occuring in 
ievel to depressional areas and are normally satu- 
rated with water for a considerable portion of the 
growing season. They are moderately to excessively 
stony, and if adequate surface drainage is provided 
they Will still be subject to a continuing severe stoni- 
ness limitation. Some of the soils have a thin surface 
layer of peat which covers some of the stones. The 
soils are: 

RP Birch Point 
Lk Lee Lake 
Ml Meleb 
Ml(P) Meleb 

(peaty phase) 

Total 

Exrent % Land % Total 
(ha) Area Map Area 

633.43 0.07 0.05 
618.56 0. 07 0.05 
678.23 0. 08 0.06 

41 518.21 4. 65 3.49 

-- -_ -- 
43 457.43 4. 87 3.65 

Glass 5 
Soils in this class have very severe limitations 

SW 

that restrict their capability to produce perennial 
forage crops, but improvement practices are feasi- 
ble. These soils have such serious soi1 climatic, or 
other limitations that they are not capable of use 
for sustained production of annual cereal crops. 
However they may be improved by 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 control. 
The limitations include adverse effects of one or 
more of the following; severe climate, low water 
holding capacity, severe past erosion, steep slopes, 
very poor drainage, very frequent overflow, severe 
salinity permitting only salt tolerant forage crops 
to grow, or stoniness or shallowness to bedrock 
that make annual cultivation impractical. The 
capability units in this class are: 

These poorly to very poorly drained clayey soils, 
underlain by loamy, very stony, till, occur in level to 
depressional areas and are normally saturated with 
water for a considerable portion of the growing sea- 
son. If adequate drainage is provided, the potential 
agricultural capability improves to 3W. Most of these 
soils have a structure problem if worked when too 
moist or to dry. The soils are: 

SM1 These are well to rapidly drained sandy to gravelly 
soils characterized by low water holding capacity. 
Due to the rapid runoff and their low water holding 
capacity these soils are moderately severely affected 
by droughtiness. The soil is: 

Ln Lona Point 

Exfenr % Land 90 Total 
(ha) Area Map Area 

1 216.98 0. 14 0.10 

Pc(P) Partridge 
Creek (peaty 
phase) 

Sm(P) Sagemace, 
(peaty phase) 

Total 

Exfent % zmd % Total 
(ha) Area Map Area 

473.19 0.053 0.04 

5 739.15 0. 64 0.48 

-- -- -- 
6 212.34 0. 69 0.52 

5PR These are moderately well to imperfectly drained 
soils developed on stony, loamy till which in turn 
overlies limestone bedrock. The bedrock impedes 
root and water penetration. The rather stony condi- 
tion of the surface of these soils imposes an addi- 
tional limitation to cultivation. 

Extenr % Lund % Total 
(ha) Area Map Area 

Bc Birch Bay 3 320.58 0. 37 0.28 
Fk Faulkner 1 681.20 0. 19 0. 14 
Hi Hilbre 5 016.89 0. 56 0.42 

--- - _ -- 
Total 10 018.67 1. 12 0.84 

Sox SouÏLake 3 634.26 0.41 0.31 
-- -- -- Total Glass 5 66 951.14 7. 50 5.63 

Total 4 851.24 0. 55 0.42 

5M2 These are imperfectly drained sandy to gravelly soils 
characterized by low water holding capacity. Due to 
low water holding capacity these soils are moderately 
affected by droughtiness. The soil is: 

Exfent % Land % Total 
04 Area Map Area 

Tux Tremauden 2 420.46 0. 27 0.20 
-- -- -- 

Total 2 420.46 0. 27 0.20 

Glass 6 
Soils in this class are capable only of producing 

perennial forage crops and improvement practices 
are not feasible. Class 6 soils have some natural 
sustained grazing capacity for livestock, but have 
such serious soil, climate, or other limitations as to 
make impractical 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 
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use of farm machinery, or the soils are not respon- 
sive to improvement practices, or because of a 
short grazing season. Such improvement as may 
be affected by seeding and fertilizing by hand or 
by aerial methods shall not change the classifica- 
tion of these soi1 areas. 

The limitations include the adverse effects of 
one or more of the following; very severe climate, 
very low water holding capacity, very steep slopes, 
very severe eroded land, severe salinity producing 
only salt tolerant native plants, very frequent over- 
flow, water on the soi1 surface for most of the year, 
and stoniness or shallowness to bedrock that make 
annual cultivation impractical. The capability 
units in this class are: 

6Wl These poorly to very poorly drained dominantly 
clayey and gravelly soils occur in level to depres- 
sional areas and are normally saturated with water 
for a considerable portion of the growing season. 
These soils have a peaty surface layer. In the case of 
these soils, if adequate drainage is provided, the 
potential agricultural capability improves to 4W. 

Exrenr % Land 
(ha) Area 

As(P) Askandigau 15 390.62 1. 72 
(peaty phase) 

Es(P) Easterville 5 829.09 0. 65 
(peaty phase) 

Nb(P) Napanee Bay 14 450.58 1. 62 
(peaty phase) 

Nr(P) Norris 2 951.69 0. 33 
(peaty phase) 

-- -- 
Total 38 621.98 4. 32 

6W2 

Jr(P) 

6WP 

% Toral 
Map Area 

1.29 

0.49 

1.22 

0.25 

3.25 

These are poorly drained soils developed on weakly 
stratified, loamy, recent alluvium. They occur adja- 
cent to stream channels in depressional to level por- 
tions of the flood plain. The risk of frequent flooding 
contributes to the wetness moblems associated with 
these soils. The soi] in this subclass is: 

Extenr % Lund 
(ha) A?Wl 

Jumping 
River (peaty 
phase) 

2 465.39 0. 27 

-- -- 
Total 2 465.39 0. 27 

90 Total 
Map Area 

0.21 

-- 
0. 21 

These poorly to very poorly drained loamy soils 
occur in level to depressional areas and are normally 
saturated with water for a considerable portion of the 
growing season. They are moderately to excessively 
stony and if adequate surface drainage is provided 
they Will be subject to a continuing severe stoniness 
limitation. Some of the soils have a thin surface layer 
of peat which covers some of the surface stones. 
These soils are located in a somewhat colder climatic 
region in the map area. The potential agricultural 
capability after drainage is Glass 5WP. The soi1 is: 

Exrenr % Land % Total 
(ha) Area Map Area 

Dr(P) Dering 18 794.39 2. 11 1.58 
(peaty phase) 

-- -- 
Total 18 794.39 2. Il 1.58 

6PR These well drained soils are exceedingly to exces- 
sively stony. They are also underlain at 20 to 100 cm 
by consolidated limestone bedrock SO that the root- 
ing 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. The soi] in this subclass 
is: 

Li Limestone 
Point 

Exren t % Land 90 Total 
(ha) Area Map Area 

16 676.69 1. 87 1.40 

Total 
-- -- -- 

16 676.69 1. 87 1.40 
-- -- 

6M These well drained to rapidly drained sandy to grav- 
elly soils are characterized by low water holding 
capacity. Due to the rapid runoff and their low water 
holding capacity thev are severely affected by 
droughiiness. Thésoils are: 

Exrenr % Land 
(ha) Area 

4 989.62 0. 56 
4 820.52 0. 54 

9 810.14 1. 10 

86 368.59 9. 67 

% Total 
Map Area 

Fx Freshford 
Wx Woodridge 

Total 

0.42 
0.41 
-- 
0. 83 

Total Glass 6 7.27 

Glass 7 
Soils in this class have limitations SO severe 

that they have no capability for arable culture or 
permanent pasture. These lands may or may not 
have a high capability for trees, native fruits, wild- 
life and recreation. The capability units in this 
class are: 

7M These are well to imperfectly drained, sandy and 
gravelly areas of gentle sloping beach deposits or 
narrow, well drained gravelly and cobbly ridges bor- 
dering many of the lakes in the area. 

Extenf % Lund 90 Total 
(ha) Area Map Area 

Sb Sand Beaches 3 150.15 0. 35 0.26 
--- - - -- 

Total 3 150.15 0. 35 0.26 

7R These are areas of numerous rock outcrops and shal- 
low soi1 (O-25 cm) over bedrock in which there is not 
enough soi1 to support an appreciable amount of 
vegetation. 



Ch 
CR 

Cross Bay 
Carbonate 
bedrock 

Total 

Extent % Land % Total 
ffW Area A4ap Area 

243.71 0. 03 0.020 
3 827.01 0. 43 0.32 

-- -- -- 
4 070.72 0. 46 0.34 

7w These are very poorly drained level to depressional 
marshy areas which are covered with water or are 
saturated for most of the year. 

Mh Marsh 

Total Class 7 

Exten r % Land % Total 
(ha) Area Map Area 

6 228.41 0. 70 0.52 
_-- - - -- 

13 449.28 1. 51 1.12 

Soi1 Capability of Organic Sols in the Waterhen 
Map Area for Dryland Agriculture 

In Canada, no national system has yet been 
adopted for classifying organic soils for agricul- 
tural capability. The system and approach used in 
Manitoba is basically a modification of the min- 
eral soi1 capability classification for agriculture as 
described in the previous section. The guidelines 
and criteria used to make such interpretive judge- 
ments are patterned after methodology used in 
Ontario by Leeson14, and modified for Manitoba 
by Mills Is. 

Water table control is the main reclamation 
requirement for the agricultural development of 
organic soils. Optimum water table control is nec- 
essary for successful trop production and for the 
long-term maintenance of the soi1 itself. If the 
water regime is not manipulated correctly, the 
organic soi1 base may be lest through increased 
rates of subsidence, potentially irreversible physi- 
cal damage to the soil, and increased hazards of 
wind erosion and fire damage. Even when water 
control is at optimum levels (with the water table 
usually 45 to 90 cm below the surface) for both 
trop production and the slowest rates of subsi- 
dence, soi1 loss through subsidence cari continue at 
rates of 2 to 5 cm annually. The capability ratings 
therefore take into account the eventual loss of the 
organic soi1 base, and reflect the potential for con- 
tinuing use of such areas based on the character of 
the underlying minera1 materials. Shallow organic 
soi1 areas underlain by unsuitable minera1 sub- 
strates would not be useful as a productive land 

14 Leeson, Bruce, et al. 1969. An Organic Soi1 Capability 
Classification for Agriculture and a Study of the Soils of 
Simcoe County. Soi1 Sci. Dept., Ont. Agric. College, 
Guelph, Ont. 

1s Mills G.F., et al. 1977. Organic Soils of the Roseau River 
Watershed in Manitoba. Inventory and Assessment for 
Agriculture. Monograph No. 17, Canada Department of 
Agriculture. 
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base and should not be reclaimed for agricultural 
use. 

The evaluation of organic soils for agriculture 
is carried out in two steps. First, the organic soils 
are placed in capability classes. This rating indi- 
cates the agricultural potential of the soi1 accord- 
ing to any hazards that would remain after recla- 
mation and that would therefore be a continuing 
limitation to agricultural production. The second 
step recognizes that, to be used for agriculture, 
most organic soils require development from the 
natural state with various degrees of difficulty and 
associated economic costs. The relative degree of 
difficulty in carrying out development is expressed 
in a development difficulty rating. This rating 
reflects the properties and qualities of organic soils 
that significantly influence reclamation. The pres- 
ence or absence of trees; the content of large wood 
fragments; the permeability, density, and degree of 
decomposition of peat; and the natural water table 
levels a11 exert a significant influence on the devel- 
opment of peatlands. 

Recommendations for the development of 
organic soils are therefore based on both the 
development difficulty rating and the continuing 
capability of soils after reclamation. 

The agricultural capability of organic soils is 
ranked in seven classes, according to the degree of 
continuing limitation that particular hazards may 
place on the production of agricultural crops. 
Class 1 organic soils have few limitations, the wid- 
est range of use, and the least risk of damage when 
they are used for agriculture. The degiee of limita- 
tion increases from Class 1 to Class 7 and the agri- 
cultural potential decreases correspondingly from 
Class 1 to Class 7. 

The first three categories contain soils that are 
considered capable of sustained production of 
common field crops; soils in the fourth class are 
marginally capable of supporting sustained arable 
culture; the fifth class is capable of use for 
improvable permanent pasture and hay; the sixth 
class cari be used only for native pasture; and the 
seventh contains soils and land types considered 
incapable of use for arable culture or permanent 
pasture. Although the soils in the first four classes 
cari be used for cultivated crops, it should be noted 
that they may be equally useful for perennial for- 
age crops or pasture. Soi1 areas in a11 classes may 
be suitable for uses other than agriculture. 

The capability classification for organic soils 
consists of the capability class and the capability 
subclass. The class rating is a grouping of sub- 
classes that have the sa‘tne relative degree of limita- 
tion or hazard. The subclass is a grouping of soils 
with similar kinds of limitations and hazards. 

The classification of organic soils for agricul- 
tural capability is based on certain assumptions 
that must be understood by those using capability 
maps or making capability ratings for various 
crops. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

Capability ratings for drained areas assume 
continued subsidence rates of 2 to 5 cm annu- 
ally. Therefore, the depth of the organic layer 
and the nature of underlying minera1 material 
are taken into account in evaluating organic 
soils for agriculture. 

The organic soi1 capability grouping is an 
interpretive classification designed to assess 
individual organic soils in terms of their limi- 
tations to development for, and production 
of, cereal grains, forage and pasture. 

It is assumed that soils Will receive good man- 
agement, including drainage, control of sub- 
sidence and wind erosion and the trop grow- 
ing and conservation practices that are 
feasible under a mechanized system of agri- 
culture. 

The soils within a capability class have similar 
degrees of soi1 limitation, but not necessarily 
similar kinds of limitation. The subclass pro- 
vides information on the kind of limitation or 
hazard and the class indicates the intensity of 
the limitation. Organic soils in Class 1 have 
the least limitations and Class 7 soils have the 
most severe ones. 

Organic soils that have been reclaimed and 
developed for agriculture are classified 
according to any continuing limitations that 
may affect the production of agricultural 
crops. Soils in the natural state are classified 
not only according to agricultural capability 
but also according to the apparent degree of 
diffïculty of reclamation and development. 

Location, distance to market, efficiency of 
transportation, financial state of the market, 
farm size and sociological influences do not 
constitute criteria for capability groupings. 

Capability classes and capability definitions 
are subject to change as new information and 
methods concerning the manipulation of 
organic soils become available. At present, 
capability groupings of organic soils do not 
have the benefit of extensive regional research 
or experience in management for agriculture, 
as is the case with minera1 soils. 

Capabifity Classes 
The seven capability classes for organic soils 

are given below. 

Class 01 Organic soils in this class have no limi- 
tations because of water, topography, 
or soi1 pH and are deep and level. They 
are located in areas that have mild or 
warm soi1 temperatures. 

Class 02 Organic soils in this class have one lim- 
itation that somewhat restricts their 

Class 03 

Class 04 

Class 05 

Class 06 

Class 07 

use. The limitation may be soi1 temper- 
ature, coarse fragments, Woody layers, 
salinity, depth, or slope. 
Organic soils in this class have moder- 
ately severe limitations that restrict the 
range of crops or require special man- 
agement practices. 
Organic soils in this class have limita- 
tions that severely restrict the range of 
crops or require special development 
and management practices. 
Organic soils of this class have severe 
limitations that restrict the production 
of perennial forage or other specially 
adapted crops. Large-scale reclamation 
is not feasiblei6. 
Organic soils in this class are capable 
of producing only indigenous crops 
and improvement practices are not fea- 
sible. 
Organic soils of this class have no 
potential for agriculture. 

Capability Subclasses 
The intrinsic physical and chemical properties 

of organic soils, which are important for evaluat- 
ing agricultural capability and for estimating the 
degree of difficulty for development, have been 
described by Leeson et al. (1969) and discussed 
with reference to Manitoba conditions by Mills et 
al. (1977). The subclass is a grouping of soils with 
similar kinds of limitations and hazards and indi- 
cates major limitation within the classes. These are 
adverse climate (C), excess water (groundwater 
level and flooding) (W), coarse wood fragments 
(L), degree of decomposition (H), nature of the 
surface materials (F), salinity (N), and depth of 
organic material and nature of underlying mater- 
ial (D). 

Deveiopment Difficulty Ratingsfor Organic Soils 
As well as evaluating potential capability, the 

system attempts to establish the relative degree of 
difficulty in carrying out reclamation or develop- 
ment on organic soils. Development difficulty rat- 
ings recognize that two organic soils may have 
similar agricultural capability according to their 
continuing limitations, but one may need much 
more extensive reclamation than the other. The 
ratings are based on evaluations of organic soils in 
their present or natural state, and are important in 
establishing priorities for the areas of soils to be 
reclaimed. Three relative degrees of diftïculty in 
overcoming limitations or hazards to use are rec- 
ognized. 

l6 In the foregoing definitions, the term “feasible” implies 
that it is within presentday economic and technological 
possibility for an individual farmer to make such 
improvement and it does not require a major reclamation 
project to do SO. 



Minor development difficulty. Only minor rec- 
lamation is required to overcome limitations 
to use of soils rated 1. Minor reclamation is 
considered to consist of work that cari be car- 
ried out by a single operator and that does not 
require cooperation among several. Such 
operations would include leveling rough sur- 
faces, removing Woody surface layers and 
land clearing. 

2. Major development difficulty, reclamation war- 
ranted. Major reclamation is required for soils 
rated 2 and is warranted when soi1 potential is 
high. Major reclamation requires cooperation 
between adjoining operators or outside finan- 
cial assistance, or both. Major reclamation 
operations include drainage, construction of 
water control works, or correction of very low 
or very high pH. 

3. Major development difficulty, reclamation 
seldom warranted. Organic soils rated 3 cari be 
developed only through very large reclama- 
tion projects. Major reclamation is seldom 
warranted because the hazards are serious 
enough to constitute some continuing limita- 
tion that reduces the agricultural capability. 

Many features of organic soils that affect their 
agricultural capability also affect the degree of 
development difficulty experienced in reclaiming 
them and the costs of maintaining their productive 
capacity. The features of organic soils important 
to rating the degree of development diffïculty are 
vegetative caver, excess water, inundation, surface 
roughness, coarse wood fragments, degree of 
decomposition and depth of organic materials. 
The relative limitation that each feature places on 
reclamation often depends on organic materials 
and soi1 types; in other cases, it depends on the 
physiographic position of the soi1 area compared 
with that of other organic and minera1 soils. 

Capability and Degree of Development Difficulty 
Ratings - Organic Soils 

Most organic soils in the Waterhen map area, 
experience a shorter growing season than minera1 
soils because of their thermal properties. These 
soils do not warm up as rapidly as minera1 soils 
because of the insulating effect of organic residues. 
This limitation is hazardous to trop production 
and cari cause lower trop yields, or trop failures. 
There are no organic soils in Classes 1,2 or 3 in 
this map area because of their associated cold 
thermal regime. The distribution of organic soi1 
capability classes and subclasses and ratings for 
the degree of development difficulty are given in 
Table 42. 

Glass 04 
Organic soils of Class 4 have severe limitations 

that restrict the range of crops or that require spe- 
cial development and management practices. 

04w These are poorly to very poorly drained soils that are 
derived from moderately decomposed fen peat. The 
soils in this subclass are Cayer series, Kircro series, 
Stead series, Halcrow series and Katimik series. The 
smooth, level, organic deposits range in depth from 
60 cm to more than 3 m in places. Their degree of 
decomposition and the nature of plant residues from 
which the peat has been derived are normally very 
uniform. These soils usually range from medium acid 
to neutral in reaction and have a high water holding 
capacity. Water movement is moderately slow and 
equivalent to that in a uniform, medium textured 
minera1 soi]. They are usually underlain by loamy to 
clayey textured lacustrine sediments. 

The shallow members of this group, the Cayer, 
Kircro, and Howell soils, are rated as having a minor 
degree of development difficulty. Lowering and con- 
trolling the water table between 45 and 90 cm of the 
surface in these soils is not a major reclamation prob- 
lem. 

The deeper Katimik and Stead soils are rated as 
having a major degree of development difficulty. 
Most of these soils normally occur in the tenter of 
large peatland areas and usually serve as catchment 
basins to adjacent shallow organic and minerai 
uplands soils. Because of this, major reclamation is 
required to remove large volumes of water. 

Ca 
Hw 
Kt 
Sd 

Cayer 
Howell 
Katimik 
Stead 

Total 

Exren t % Land % Total 
(ha) Area Map Area 

33 819.46 3.79 2.84 
40 345.62 4.52 3.39 
44 160.67 4.95 3.71 
35 242.18 3.95 2.96 

-- - - 
153 567.93 17.21 12.90 

04WL These poorly drained organic soils are derived from 
moderately well to well decomposed forest peat. The 
organic soil complexes in this subclass are Guy Hi11 
complex, Okno complex, Orok complex, Rat River 
complex and Waskwei complex. These soils occur on 
densely tree covered, hummocky surfaced, Woody 
organic deposits of 60 cm to about 1.5 m in depth. 
Waskwei complex occurs on similar materials but 
has depths greater than 1.6 meters. They are found 
on slightly better drained, elevated areas or very gen- 
tly sloping to nearly level bog landforms near the 
margins of peatlands. 

Forest peat is derived from black spruce and 
some tamarack, feathermosses, ericaceous shrubs, 
and other herbaceous plants. The peat material is 
usually very dark brown to nearly black, and has an 
amorphous structure. In most cases it has layers of 
coarse, Woody fragments and roots, stems and 
branches of black spruce and tamarack. The peat is 
usually strongly acid to neutral in reaction. Water 
movement in these soils varies from moderately slow 
and slow in the dense, well decomposed layers to very 
rapid in the coarse, Woody, less well decomposed lay- 
ers. The underlying sandy to clayey lacustrine soils 
are stone free and usually moderately calcareous. 

These soils have a major degree of development 
difficulty rating because of the dense forest caver, 
excess water from surrounding uplands, the hum- 
mocky surface and in particular the rather high con- 
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tent of coarse woody material in the soi1 itself. This 
woody material is much more resistant to decompo- 
sition than herbaceous residues and contributes sig- 
nificantly to a rough, uneven seedbed. The high 
degree of decomposition in some layers of these soils 
contributes to poor water movement and conse- 
quently limits the satisfactory control of the water 
table at 45 to 90 cm below the surface. 

Exient % Lund 
(ha) Area 

Bmx Baynham 2 072.39 0.23 
Complex 

Ghx Guy Hill 7 943.52 0.89 
Complex 

0x Okno 40 993.28 4.58 
Complex 

Orx Orok 45 744.64 5.18 
Complex 

Rrx Rat River 650.43 0.07 
Complex 

wsx Waskwei 286.16 0.03 
Complex 

-- -- 
Total 97 690.42 10.98 

% Total 
Map Area 

0.17 

0.67 

3.45 

3.85 

0.05 

0.02 

-- 
8.21 

Total Glass 04 251 258.35 28.19 21.11 

Glass 05 
Organic soils of Class 5 have severe limitations 

that restrict their use to the production of peren- 
nia1 forage or other specially adapted crops. 

05WD These poorly drained organic soils are derived from 
thin deposits of fen that overlie very stony to exces- 
sively stony, extremely calcareous till. The soi1 series 
in this subclass is the Crane series. These soils are 
usually 60 to 160 cm thick, and have agronomie 
characteristics and a degree of development difficulty 
similar to those of the Cayer and Kircro soils. How- 
ever, because stones from the underlying till would 
add to the management problems of these soils if the 
organic materials were lost because of subsidence or 
other causes, their suitability for agriculture is fur- 
ther limited. 

Their degree of development difficulty is minor. 
However, if the organic deposit is very shallow, less 
than 60 cm thick, the underlying stony till would cer- 
tainly increase the diffculty of reclaiming these soils. 

Cr Crane 

Total Glass 05 

Exrenr % Land YO Total 
(ha) Area A4ap Area 

47 150.96 5. 28 3.97 

47 150.96 5. 28 3.97 

Glass 06 
Organic soils in Class 6 are capable only of 

producing indigenous crops and improvement 
practices are-usually not feasible. 

06WD These poorly drained organic soils are derived from 
thin, usually 60 to 160 cm thick, moderately to mod- 
erately well decomposed forest peat that overlies very 
stony to excessively stony, extremely calcareous till. 
These soils occur on stunted tree covered, hummocky 
surfaced, Woody organic deposits. These soils have a 

15 to 60 cm fibric Sphagnum surface which is rela- 
tively undecomposed. The peat is usually strongly 
acid to neutral in reaction. 

Forest peat is derived from stunted black spruce 
and tamarack, feathermoss, ericaceous shrubs, 
Sphagnum spp. and other herbaceous plants. The 
forest peat material is usually very dark brown to 
nearly black, and has an amorphous structure. The 
well preserved sphagnum surface is yellowish brown 
in color, and in the near surface layers entire sphag- 
num plants cari be identified. The sphagnum material 
is usually extremely to strongly acid. In some places 
it has layers of coarse Woody fragments and roots, 
stems and branches of black spruce and tamarack. 
Water movement in the surface sphagnum layer is 
very rapid. 

The soils have a major degree of development 
difficulty rating because of required water control 
structures and correction of very low pH. 

Exrenr % Land 5% Total 
(ha) Area Map Area 

Jax Janora 37.9 1 0. 004 0.003 
Gdx Grindstone 22 427.66 2. 51 1.89 
HI Halcrow 27 969.94 3. 13 2.35 
Kx Kilkenny 15 753.18 1. 77 1.33 
Llx Lamb Lake 21 484.26 2. 40 1.81 
Hd Holditch 22 1.48 0. 03 0.02 

-- -- -- 
Total 87 894.43 9. 88 7.40 

06WF These poorly drained organic soils are derived from 
thick layers of extremely acid, fairly undecomposed 
Sphagnum masses that commonly overlie lacustrine 
sediments. The soils in this subclass are the Molson, 
Sand River, Whithorn, and Julius complexes. These 
organic deposits are usuaily found on sites that are 
isolated from minera1 influenced groundwater. The 
soils occur under open stands of stunted black spruce 
and tamarack. Sphagnum mosses and ericaceous 
shrubs such as bearberry and Labrador-tea form the 
dominant vegetation. 

Sphagnum moss peat is usually found in a well 
preserved or tïbric state. It is usually light yellowish 
brown and loose in layers near the surface; entire 
sphagnum plants are readily identified. The material 
is usually extremely acid to very strongly acid. At 
lower depths, sphagnum peat becomes reddish yel- 
low to dark brown, extremely to strongly acid, com- 
pacted, horizontally layered, and it has a very low 
bulk density. This material contains some wood. In 
deeper deposits, those approaching 1.5 m in depth, 
the sphagnum is often underlain by forest or fen peat 
or both. Nutrient supply for plant growth is very low 
in these soils. Water movement, particularly in the 
surface layers is very rapid. 

The soils have a major degree of development 
diftïculty rating because of required major water con- 
trol structures and correction of very low pH. 

Mx Molson 
Srx Sand River 
Whx Whithorn 
Jx Julius 

Total 

Total Class 06 

Exrenr % Lnnd % Total 
(ha) Area Map Area 

34 171.58 3.83 2.87 
269.09 0.03 0.02 

5 581.23 0.63 0.47 
5 685.45 0.64 0.48 

--- _ - 
45 707.35 5.13 3.84 

133 601.78 15.01 11.24 
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TABLE 43 TABLE 44 
Summary of Agricultural Capability Classes in the 

Waterhen Map Area 
Criteria for Determining the Irrigation Suitahility 

of Soi]s* 

Capabilify Glass 

Minera1 Soils 
1 
2 
3 
4 
5 
6 
7 

Organic Soils 
04 
05 
06 

Total 
Waterbodies 

Extenr 
(ha) 

--- 
5 386.66 

75 430.22 
212 706.45 

66 951.14 
86 368.59 
13 449.28 

251 258.35 
47 150.96 

133 601.78 

892 303.43 
296 535.52 

---_ 

% Land % Total 
Area h4ap Area 

-- - 
0.60 0.45 
8.46 6.33 

23.83 17.88 
7.50 5.63 
9.67 7.27 
1.51 1.12 

28.19 21.11 
5.28 3.97 

15.01 11.24 

100.0 75.00 
25.0 

-- - 

Interna1 Soi1 Characteristics 

Permanent 

1. Texture 
2. Uniformity and Depth 

of Geologic Deposit 
3. Hydraulic Conductivity 
4. Water Storage Capacity 

Non-permanent 

5. Structure 
6. Drainage 
7. Fertility 
8. Reaction 
9. Salinity 
10. Exchangeable 
Sodium -(S.A.R.) 

External Soi1 Characteristics 

Total 1 188 838.95 100.0 100.0 

11. Topography 13. Stoniness 
12. Erosion 14. Vegetation Cover 

*C.D.A. Handbook for the Classification of Irrigated Land in 
the Prairie Provinces, P.F.R.A., Regina, Sask., 1964 and Soils 
Report No. 17. Soils of the Portage la Prairie Area (1972), 
Manitoba Soi1 Survey. 

Soi1 Suitability for Irrigated Agriculture 
The appraisal of land for irrigation suitability 

involves an evaluation of physical, economic and 
sociological factors of the area. Physical factors 
such as soil, water and climate determine the 
potential of an area to produce crops. The eco- 
nomic factors determine the kind of crops grown 
and the monetary returns that might be expected. 
The less tangible sociological factors include the 
available human resources and the influences that 
intensive and specialized cultural practices may 
have on the community. However, from the 
stand-point of determining the suitability of soi1 
for irrigation, only the physical factors of the land 
resource Will be considered in this report. 

Interna1 soi1 characteristics are those proper- 
ties and conditions which exist below the soi1 sur- 
face. They cari be grouped according to their 
amenability to change, i.e. permanent characteris- 
tics are those properties such as texture and water 
storage capacity which cannot be altered, while 
non-permanent features are those such as fertility 
and drainage which cari be altered by specific 
management practices. 

The irrigation suitability classification for land 
is based on predictions of soi1 behavior under 
controlled conditions of soi1 moisture and inten- 
sive cultural practices. It requires a comprehensive 
knowledge of existing soi1 properties such as the 
natural soi1 water regime and the degree of salin- 
ity. These two factors are particularly important 
because of their affect on plant growth and 
because they are the properties most susceptible to 
change under drastically altered soi1 water 
regimes. For irrigation purposes, both salinity and 
drainage must be appraised in terms of the antici- 
pated effects on future productivity. 

The classification of individual soi1 types for 
irrigation suitability serves as a general guide to 
rating soi1 areas according to their suitability for 
irrigation agriculture. The irrigation suitability is 
most easily determined and most satisfactory 
when the ratings cari be applied to single mapping 
units representing uniform soi1 conditions found 
on uniform geological deposits. Areas comprised 
of two or more kinds of soils cari be rated for the 
different soi1 types by estimating the proportion of 
each that is present in complex mapping units. 

Where the underlying geological material is 
highly variable, the task of rating the soif becomes 
still more difficult. When rating the irrigation 
suitability of such soils an attempt is made to rec- 
ognize all potentially unfavourable conditions 
related to variability of the subsoil. 

Criteria for Determining the Irrigation Suitability 
of Soils 

In determining the irrigation suitability of 
soils, the permanent nature and non-permanent 
nature of both interna1 and external soi1 character- 
istics are considered. Evaluation of these criteria 
provide guidelines to assist in the design and man- 
agement of irrigation projects. The criteria are 
summarized in Table 44. 

The results of physical and chemical analyses 
are used to check and sometimes to determine the 
final rating. The weight given to soi1 properties 
such as clay content, sodium adsorption ratio 
(S.A.R.) and salinity is varied according to the 
nature of other factors such as depth of material, 
structure and type of deposition. 

The most important step in rating soils for irri- 
gation suitability is establishing their Class, ie. 
whether it is a very good, good, fair or poor soi1 
for irrigation. Often the Class rating is arrived at 
by the limitations imposed by a single soi1 prop- 
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erty or by the cumulative effect of two or more 
properties. These conditions are identified as sub- 
classes, but the potential for irrigation is reflected 
best in the Glass rating. 

1. Texture 
Texture is a permanent property of soi1 that 

greatly affects its ability to retain and transmit 
water. In general, soils that range from moderately 
coarse to moderately fine in texture, are consid- 
ered to be very good to good for irrigation. 

Coarse textured sandy and gravelly soils tend 
to be deficient in water holding capacity and are 
excessively permeable resulting in very inefficient 
use of applied water. 

The main effect of texture on irrigation suit- 
ability results from inferred relationships to satu- 
ration percentage and hydraulic conductivity. 

2. Uniformity and Depth of Geoiogical Deposit 
Deep, uniform, permeable materials are the 

most desirable for irrigation purposes. Depth to 
impervious material should be sufficient to allow 
free drainage of the soi1 and to avoid the build-up 
of a water table. 

3. Hydraulic Condactivity 
Hydraulic conductivity is a measure of the 

transmissibility of water in soi1 and should be nei- 
ther excessive nor too slow. Soils having disturbed 
hydraulic conductivities that range from 2.0 to 7.5 
cm per hour have satisfactory water transmissibil- 
ity. In general, fine textured soils have hydraulic 
conductivities that are too low and coarse textured 
soils have conductivities that are too high, exceed- 
ing 7.5 cm per hour. 

4. Water Holding Capacity 
Water holding capacity is another permanent 

physical feature of soils that is dependent upon the 
texture of the soil. Good irrigation soils generally 
are able to store more than 15 cm of water in 1.2m 
of soil; fair irrigation soils hold between 10 to 15 
cm of water. Coarse textured soils generally hold 
less than 10 cm. 

5. Structure 
Structure is a non-permanent characteristic of 

soi1 affecting permeability and tilth. Coarse tex- 
tured, sandy soils usually have single grained 
structure that causes excessive permeability, poor 
tilth and a high susceptibility to erosion. Moder- 
ately coarse to moderately fine textured soils have 
dominantly granular structures which permit good 
but not excessive transmission of water, good tilth 
and erosion resistance. The fine textured clay soils 
may be granular in the plow layer due to high 
organic matter content, but tend to be very mas- 

sive at depth as organic matter content decreases. 
Fine texture and massive structure combine to 
make subsurface layers of clay soils virtually 
impervious to water. 

6. Drainage 
Drainage is a non-permanent feature of soils 

that affects the economic soundness of irrigation 
development should the soi1 be otherwise suitable 
for irrigation. Moderately well drained to imper- 
fectly drained, moderately coarse to moderately 
fine textured soils are considered to be suitable for 
irrigation. Imperfectly drained, impermeable fine 
textured clay soils are not suitable for irrigation. 
Poorly drained soils are not suitable for irrigation 
regardless of texture, if drainage improvement is 
not considered feasible. 

The drainage factor takes into account surface 
and subsurface drainage characteristics as well as 
groundwater flow. 

7. Fertility 
The application of nitrogen, phosphorus, and 

in some cases, potassium fertilizer to a11 crops 
grown under dryland culture Will likely prove to 
be a profitable management practice in the area. 
While this may indicate a fertility problem of some 
rneasure, it is not one that is considered to be 
important in evaluating soils for irrigation, since 
the problem cari be readily and economically 
overcome. However, it is important to emphasize 
that if crops are not adequately supplied with nut- 
rients, they Will not respond to addition of irriga- 
tion water. 

8. Reaction 
Soi1 reaction, or the degree of acidity or alka- 

linity, varies from neutral to moderately alkaline, 
a very acceptable range from the point of view of 
trop growth. For this area, reaction is not a criti- 
cal factor in the irrigation suitability of soil. 

9. Salinity 
Soi1 salinity is not a problem in the Waterhen 

map area. 

10. Exchangeable Sodium (S.A.R.) 
Exchangeable sodium or Sodium Absorption 

Ratio (S.A.R.) is low in most all soils in the map 
area. High S.A.R. values are associated with low 
hydraulic conductivity. Good irrigation soils have 
S.A.R. values of less than 6, fair soils have values 
between 6 and 8, poorly suited soils have values 
that exceed 8. 

External soi1 characteristics that affect irri- 
gation suitability are actually landscape features 
and include such attributes as slope, topography, 
erosion, stoniness and vegetation caver. 



TABLE 45 
Land Classification Standards for Irritation Suitabilitv 

Land Chxacteristics 
Suh- 
class Glass I ~ Very üood Glass 2 Good Glass 3 Fair Glass 4 Poor 

SOILS 
Texture 

vcry ~“iir~ texturcd 
very fine tcxtured 

Water holding capacity 
Iow availahle moisture 
cap;1city 

Geological Deposit 
shallow deposit over Sand 
or grave1 

shallow deposit “ver 
impervious substrata 

Salinity and Alkalinity’. I 

EXTERNAI. FEA I’URES 
stones rock clearing 

Topography 
Slope 

excess gr;1dient 

DRAINAGE 
rcstrictcd outlct 

water tahlr 

s 
Y Fine sandy Ioams 10 I.oamy linc und to Sand to permc;ihle 
h clay Ioams light clay ClClY 

q 40 to 60 sat. LX, 35 to 65 sat. ‘X, 25 to 75 >at. ‘2 
>I~CI~ storage in 1.2m >12.5cm storage in 1.2m <7.5cm storage in 1.2m 
<IOcm/ hr. hydrauliç <12Scm/hr. hydraulic < 17.Scm/ hr. hydraulic 

tond 

Grave1 t<> 
clay 

<25 or >75 sat. $‘< 
<7.5cm storage in I.2m 
>17.5cmi hr. hydraulic 
tond. 

k .9m or more of fine 
sandy loam or 
heavier 

h >3m of pcrmcahle 
material 

.6m or more of fine 
sandy loam or 
heavier, or .75m plus 
of loamy fine sand 
or sandy loam 

>2m of permeahle 
material 

a <4 mS/cm in 0-.hm <4 mS/cm in O-.6m 
<X mS/cm helow .hm < 12 mS/cm helow .6m 
<h S.A.R. <8 S.A.R. 

r None to light 
~l~U%lg 

T g <l% and 0.1% in 
gcncral gradient 
(O-3%, slope) 

D 
No prohlcm 
anticipated 

hclow 2.41~ most 
of yca, 

I.ight to mcdium clearing 

<3W, in gcncral 
gradicnt 
(3-5% slope) 

Modcratc drainage 
prohlem anticipatcd 
but may hc improvcd 
il, rclativçly Iow COS1 

could hc ahove l.5m for 
a short pçriod, thcn 
rçcedes to 2.4m or lower 

.5m or mort of sandy 
loam or hcavier. or .hm 
plus of Ioamy Sand 

>I m of pcrmcahlc 
matcrial 

<8 mS/cm in 0-.hm 
<IS mS/cm hclow .hm 
<l2 S.A.R. 

Light to hwvy clearing 

<s;% in gccncral 
gradicnt 
(5-109 SlopC) 

within l.5m most 
OI year 

<.5m of sandy loam 
or heavicr, or .6m 
of loamy snnd or 
Sand 

< I m of pwmcahlc 
material 

>X mS:cm in 0-.6m 
> 15 mS/ cm hclow .6m 
>l2 S.A.R. 

Excchsivçly \tony 

wlthill I 111 most 
of ycü, 

*Criteria for gravity (Ilood) irrigation requircmcnts. 
**Estimatcd adjustments to slopc criteria for overhead or 

sprinkler type irrigation methods. 

‘II aulficient gypaum IS present in thc soil. thc S.A.R. may hç lowcred hy Irachlng the 
wil (a very slow process). and thc hydraulic conductivity may thcn improvc. 

?The degrec of salinity may vary widcly withln short distanceï. ;I~I there may he no clear 
indication of the arca occupied hy cach salinity clash. tJnlc\s a vcry dctailcd mapping and 
sampling program is carried wt. it ib Impossihlc to chtimatc the acreagc occupicd hy 
cach salinity class. 



11. Topography 
For the most part, topography determines the 

type of irrigation method that cari be used. Land 
development requirements for gravity irrigation 
are governed by topographie features such as relief 
and percent slope which determine the ease or dif- 
ficulty of conveying water over the land and apply- 
ing it to crops. Land development for this type of 
irrigation includes clearing, levelling and the con- 
struction of permanent farm ditches, drains and 
water controls. 

Where sprinkler irrigation units are used, the 
limits of slope and topographie pattern described 
in Table 45 cari be significantly relaxed. As a gen- 
eral rule, land level enough to permit normal farm- 
ing is level enough for installation of a sprinkler 
system. The complexity of slope Will determine the 
type of sprinkler system most suitable. Stationary 
sprinkler systems cari be used on almost any slope, 
while travelling sprinkler systems are generally 
limited to slopes of less than 10 percent (see Table 
45). 

12. Erosion 
Erosion is not a limiting factor in assessing 

irrigation suitability of the soils in the Waterhen 
map area. 

13. Stoniness 
The stoniness factor is more important in 

assessing land development costs than in the 
actual soi1 rating for irrigation suitability. 

14. Vegetatiun caver 
Vegetation caver is primarily a consideration 

in the cost of land development. Land clearing 
may be dictated more by the method used to apply 
irrigation water than by the irrigation suitability 
of the particular soil. For example, trees and 
bushes along fente lines or small sloughs may need 
to be removed to permit passage of the sprinkler 
line and not because the soi1 itself is particularly 
desirable. 

Zrvigation Classification of Soils 
The classification of soils for irrigation suit- 

ability consists of three categories: class, subclass 
and units. 

1. The suitability class is the broadest and most 
important category. Soils are grouped into 
four classes grading from Class 1 which is 
very good, to Class 4 which is poor. In each 
class, the soils have the same relative degree 
of limitation or hazard for irrigation use. 

2. The suitability subclass identifies soils with 
similar kinds of limitations and hazards, such 

as soi1 factors (S), topography (T), and drain- 
age(D). Limiting soi1 factors may include tex- 
ture (h or v), water holding capacity and 
permeability (q), depth of permeable material 
(k or b), and salinity (a). Topographie limita- 
tions are primarily slope gradients (g). The 
class and subclass criteria are summarized in 
Table 45. 

3. The suitability unit is a subdivision within the 
subclass category that groups together soils 
that Will respond similarly to management. 

Note 1: The classification must take into account 
a11 the soil factors previously discussed. Further- 
more, the relation between chemical and physical 
properties of the soil must also be studied. For 
example, high and undesirable S.A.R. values may 
be associated with low, undesirable hydraulic 
conductivities; but if sufficient gypsum is present 
in the soil, the S.A.R. may be lowered by leaching 
the soi1 (a very slow process), and the hydraulic 
conductivity may then improve. 

Note 2: Salinity. It is most difficult and often 
impossible to properly assess or rate the condi- 
tions of undesirable salinity found in the soils of 
proposed irrigation projects. The degree of salinity 
may vary widely within short distances, and there 
may be no clear indication of the area occupied by 
each class. Thus, where a number of soil profiles 
are.sampled in one soi1 area or mapping unit, it is 
not uncommon to find that the salinity and S.A.R. 
values represent several or a11 of the grades recog- 
nized. Unless a very detailed mapping and sam- 
pling program is carried out, it is impossible to 
estimate the hectareage occupied by each salinity 
class. 

The soils of the Waterhen map area are classi- 
fied into four irrigation suitability classes based on 
the chemical, physical, and related soi1 properties 
important to irrigation suitability. The class rat- 
ings are summarized in Table 42. and discussed in 
the following section. The hectareage of the vari- 
ous irrigation suitability classes in the map area is 
given in Table 46, 

TABLE 46 
Approximate Hectareage of the Irrigation Classes 

in the Waterhen Map Area 

%Land % Map 
CIOSS Suirability HtTtarET Area Area 

1 Very good --- - 
2 Good - 
3 Fair 3 281.88 0.37 .28 
4 Poor 889 021.53 99.63 74.72 

Water bodies 296 535.52 -- 25.00 
- -- 

Total 1 188 838.93 100.0 100.0 



Glass 1 
These are soils of fine sandy loam to clay loam 

texture which have no significant limitations in use 
for irrigation. They have good water holding 
capacity, good permeability, low salt content, 
good drainage and satisfactory topography. The 
soils in this class are rated very good for irrigation. 

No soils in the Waterhen area are listed in this 
class. 

Ciass 2 
These are soils of loamy fine sand to clay loam 

texture which have slight limitations in use for 
irrigation. This class includes soi1 limitations (S) 
such as water holding capacity and permeability 
(q), depth of material (b,k), salt content (a), stoni- 
ness (r), topographie limitations (T), such as slope 
pattern (g); or drainage limitations (D) such as 
surface drainage or depth to water table. The soils 
in this class are rated good for irrigation. 

No soils in the Waterhen area are listed in this 
class. 

Glass 3 
These are coarse to moderately fine textured 

soils having some unfavorable characteristics that 
limit production and cause management problems 
under irrigation. These include soil, topography, 
or drainage factors that are more restrictive than 
in Class 2. The soi1 in this class has a fair to margi- 
nal suitability for irrigation, 

3D These are imperfectly drained soils developed on 
medium textured alluvial sediment. These soils bave 
moderate drainage problem resulting from a seasonal 
high water table. 

My McKay 

Total 

E.YttWt % Land % Total 
(4 Area Map Area 

3 281.88 0. 37 0.28 
-- -- -- 

3 281.88 0. 37 0.28 

Glass 4 
Soils in this class are considered to be poor to 

unsuitable for irrigation because of severe drain- 
age problems, impermeability of geologic materi- 
als, salinity, very low water retention capacity, 
very rapid permeability, topography or a combi- 
nation of these problems. The soils in this class are 
as follows. 

4D1 These are coarse to fine textured poorly drained min- 
eral soils some of which are underlain by till. Water 
tables are at or near the surface for most of the grow- 
ing season and drainage improvement for irrigation 
is considered not feasible. The soils are: 
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As(P) Askandigau, 
peaty phase 

Es(P) Easterville, 
peaty phase 

Jr(P) Jumping 
River, peaty 
phase 

M hMarsh 
Nb(P) Napanee Bay, 

peaty phase 
Nr(P) Norris, 

peaty phase 
Pc(P) Partridge 

Creek, peaty 
phase 

Sm(P) Sagemace, 
peaty phase 

Total 

Exrenr % Land % Total 
(ha) Area Map Area 

15 390.62 1. 72 1.29 

5 829.09 0. 65 0.49 

2 465.39 0. 27 0.21 

6 228.41 0. 70 
14 450.58 1. 62 

2 951.61 0. 33 

473.19 0. 05 

5 739.15 0. 64 

53 528.04 5. 48 

0.52 
1.22 

0.25 

0.04 

0.48 

-- 
4.50 

4D2 These are poorly to very poorly drained organic soils. 
Water tables are at or near the surface for most of the 
growing season and drainage improvement for irriga- 
tion is considered not feasible. The soils are: 

Bmx Baynham 
Ca Cayer 
Cr Crane 
Gdx Grindstone 
Ghx Guy Hill 
Hd Holditch 
HI Halcrow 
Hw Howell 
Jax Janora 
Jx Julius 
Kt Katimik 
KX Kilkenny 
Llx Lamb Lake 
Mx Molson 
Orx Orok 
0x Okno 
Rrx Rat River 
Sd Stead 
Srx Sand River 
Whx Whithorn 
wsx Waskwei 

Total 

Exrenr % Land % Toral 
(ha) Area Map Area 

2 072.39 0.23 
33 819.46 3.79 
47 150.96 5.28 
22 427.66 2.51 

7 943.52 0.89 
221.48 0.03 

27 969.94 3.13 
40 345.62 4.52 

37.91 0.004 
5 685.45 0.64 

44 160.67 4.95 
15 753.18 1.77 
21 484.26 2.40 
34 171.58 3.83 
45 744.64 5.19 

40 993.28 4.58 
650.43 0.07 

35 242.18 3.95 
269.09 0.03 

5 581.23 0.63 
286.16 0.03 
--- -- 

432 011.09 48.45 

0.17 
2.84 
3.97 
1.89 
0.67 
0.02 
2.35 
3.39 

0.003 
0.48 
3.71 
1.33 
1.81 
2.87 
3.85 
3.45 
0.05 
2.96 
0.02 
0.47 
0.02 

- 
36.32 

4ShD These are fine textured, imperfectly drained soils that 
have low permeability and high moisture retention 
capacity. 

EXfUZf % Land 7% Total 
(ha) Area Map Area 

DP Davis Point 5 319.74 0. 60 0.45 
Mg Mantagao 13 352.06 1. 50 1.12 
Pe Peguis 66.92 0. 007 0.006 
Wr Warpath 19 065.02 2. 14 1.60 

-- -- -- 
Total 37 803.74 4. 24 3. 18 

4DSr These poorly drained soils are developed on medium 
to moderately fine textured very stony till. The main 



4% 

Hrx 

Lfl 
sox 
Tux 

4Sb 

Fk 
Hi 
Li 

4Sbh 

Ei 
Id 

4Sbr 

limitations are water tables at or near the surface 
throughout the growing season and excessively stony 
conditions that do not permit cultivation without 
extensive stone clearing. 

Dering, 
peaty phase 
Meleb 
Meleb, 
peaty phase 

Total 

Extent % Land % Total 
(ha) Area A4ap Area 

18 794.39 2. 11 1.58 

678.23 0. 08 0.06 
41 518.21 4. 65 3.49 

--- - - 
60 990.83 6. 84 5. 13 

These are well to imperfectly drained gravelly soils 
underlain by medium to moderately fine stony till. 
These soils have very rapid permeability, and a low 
moisture retention capacity. 

Horseshoe 
Island 
Long Point 
SOU~ Lake 
Tremauden 

Total 

Exrent % Land % Total 
(ha) Area Map Area 

3 698.58 0. 41 0.31 

1 216.98 0. 14 0.10 
3 634.26 0. 41 0.3 1 

2 420.46 0. 27 0.20 
--- - - 

10 970.28 1. 23 0.92 

These are well to imperfectly drained, medium to 
moderately fine textured soils underlain by limestone 
bedrock within 1 m of the soi1 surface. Shallow depth 
to bedrock and the excessively stony condition of 
these soils are severe limitations to their use for irri- 
gation. 

Faulkner 
Hilbre 
Limestone 
Point 

Total 

Extent % Lund 70 Total 
(ha) Area Map Area 

1681.20 0. 19 0. 14 
5 016.89 0. 56 0.42 

16 676.69 1. 87 1.40 

--- - - 
23 374.78 2. 62 1.96 

These are well drained, fine textured soils underlain 
by limestone bedrock within 1 m of the soi1 surface. 
Shallow depth to bedrock, excessively stony condi- 
tions and low permeability of surface material are 
severe limitations to their use for irrigation. 

Egg Island 
Inland 

Total 

Extent % Land ?h Total 
(ha) Area Map Area 

680.34 0. 07 0.06 
1 573.81 0. 18 0. 13 

-- 
2 254.15 0. 25 0. 19 

These are well drained medium to moderately lïne 
textured soils underlain by limestone bedrock withm 
1 m of the soi1 surface. Shallow depth to bedrock and 

the excessively stony conditions of these soils are 
severe limitations to their use for irrigation. The soils 
are: 

CR 

Crx 

Limestone 
bedrock 
Cross Bay 

Total 

4Sh These are well drained fine textured soils which have 
low permeability and interna1 drainage problems 
because of their texture and massive structure in sub- 
surface horizons. 

CI 
Ki 
WP 

Cedar Lake 
Kinwow 
Wicked Point 

Total 

4Sr These are well to imperfectly drained soils developed 
on medium to moderately fine textured stony till. 
The main limitation is an excessive stony surface 
condition which does not permit cultivation without 
extensive stone clearing. The soils are: 

At 

E 
Fd 
In 

Atikameg 
Birch Bay 
Chitek 
Fairford 
Inwood 

Total 

4SrD These are poorly drained soils developed on medium 
to moderately fine textured stony till. High seasonal 
water table and excessive stony surface conditions 
limit the potential of these soils for irrigation. These 
soils are. 

BP 
Lk 

Birch Point 
Lee Lake 

Total 

4svq These well drained gravelly soils have very low water 
holding capacity and very rapid permeability. The 
soils are: 

Fx Freshford 
Sb Sand beaches 
Wx Woodridge 

Extent % Lmd % Total 

(ha) Area Map Area 

3 827.01 0. 43 0. 32 

243.71 0. 03 0.02 

4 070.72 0. 46 0. 34 

Extent % Land % Total 
(ha) Area Map Area 

35 270.43 3. 95 2.97 
4 460.83 0. 50 0.38 
3 834.55 0. 43 0.32 

-- 
43 565.81 4. 88 3.67 

Extent % Lund % Total 
(ha) Area Map Area 

52 720.09 5.91 4.43 
3 320.58 0.37 0.28 

41 418.60 4.64 3.48 
40 924.82 4.59 3.44 
67 855.66 7.60 5.71 

-_ 
206 239.75 23.11 17.34 

Extent % Lmd % Total 
(ha) Area Map Area 

633.43 0. 07 0.05 
618.56 0. 07 0.05 

--- - _ -- 
1 251.99 0. 14 0. 10 

Total 

Total Glass 4 

Extent % Land % Total 
(ha) Area Map Area 

4 989.62 0. 56 0.42 
3 150.15 0. 35 0.26 
4 820.52 0. 54 0.41 

--- - - -- 
12 960.29 1. 45 1.09 

889 021.53 99.63 74.72 
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FORESTR Y 

Area and Volume of Forests 
Forest statistics are available for Forest Man- 

agement Units as established by the Manitoba 
Department of Mines Resources and Environmen- 
ta1 Management “. The map area contains within 
its boundaries a11 of Forest Management Unit 46, 
the majority of 4.5, and a small part of 44 and 47 
(Figure 41). Data from two Forest Management 
Units (F.M.U.) Will be reported; F.M.U. 46 repre- 
sents the northern part of the Waterhen sheet 
while 45 represents the southern part. According 
to Table 47, there is a dominante of softwoods in 
both F.M.U.‘s. Recent forest statistics for the 
Waterhen area indicate that the proportion of the 
area classified as productive forest ranges from 50 
to 70 percent, with over 70 percent along the areas 
near lake shores or areas influenced by the lakes. 
The southern part of the sheet has less than 10 
percent productive forest. On moving northward 
the proportion of productive forest increases. 
Mean annual increment for the Waterhen map 

m--- 

- - Waterhen Map Sheet Boundary 

FIGURE 42 
Location of Forest Management Units (FMU) within 

the Waterhen map area. 

” Kotowycz, A.J., M. Kaye, C.D. Ranfiard, R. Lamont, C.J. 
Jeffery and R.J. O’Regan, 1975. The Forests of Manitoba, 
Forestry Team. Manitoba Dept. of Mines, Resources, and 
Environmental Management. Winnipeg. 82pp. 

sheet ranges from less than 0.80 CU meter/hectare/ 
year in some organic areas to greater than 3.50 CU 
meter/hectare/year on alluvial or lacustrine sedi- 
ments in favorable climatic areas. 

The net merchantable volume by tree species 
within F.M.U.‘s 47 and 46 are shown in Table 45. 
The dominante of softwood is evident (about 76 
percent of the merchantable volume); with jack 
pine, black spruce and white spruce being the 
dominant species. Approximately 52 percent of 
the softwood volume in F.M.U. 45 and 23 percent 
in F.M.U. 46 consists of immature trees of small 
diameter. 

Forest Utilization 
The forests are utilized at the present time for 

lumber and pulpwood production. Lesser volumes 
of wood are harvested as fente posts, round tim- 
ber, fuel wood, and fire poles. The majority of the 
wood tut goes into pulpwood production while 
the larger diameter trees go into dimensional lum- 
ber production. 

Ecological Conditions 
The Waterhen map area lies entirely within the 

Manitoba Lowlands Section of the Boreal Forest 
Region of Canada. The distribution of vegetation 
in the map area is shown in Figure 12, and the 
characteristics of the dominant vegetation types 
are described in Part 2 under Vegetation. 

Three ecologically significant regions are iden- 
tifïed in the map area on the basis of the response 
of vegetation to macroclimatic18 conditions19. 
The northern and central zones in the map area 
coincide with the Low Boreal climatic ecoregion 
and the southern zone represents ecologic condi- 
tions described for the High Boreal-temperate 
climatic ecoregion (see section on climate in Part 
2). 

North of The Pas moraine, black spruce forms 
the climax vegetation on most sites with soils that 
vary from poorly drained organic to well drained 
morainal tills to excessively drained sands and 
gravels. As a result of the interaction of micro- 
climate and soils, white spruce occurs on more 
favorable sites such as along lake shores and 
rivers, on south facing slopes, and on alluvial or 
lacustrine soils. White spruce is often mixed with 
balsam fïr, white birch, trembling aspen, or black 

‘* McCormack R.J. 1970. Land Capability Classification for 
Forestry. The Canada Land Inventory Report No. 4, 2nd 
Edition. Department of Regional and Economie Expan- 
sion. 

l9 Zoltai S.C. and Thie J. 1971. Land Capability for Forestry, 
Waterhen Lake Map Sheet Area 63B. Canada Dept. of 
Fisheries and Forestry, and Canada Land Inventory Pro- 

ject, Manitoba Dept. of Mines, Resources, and Environ- 
mental Management. 



TABLE 47 
Distribution of Net Merchantable Volume in 100’s Cubic Feet/Acre/Year in Forest 

Management Units 45 and 46. 

(TO convert CU. ft./acre/yr. to CU m/ha/yr. multiply x .07) 

Forest Type F.M.U. 45 F.M.U. 46 
and Species Cutting Class Cutting Class 

3 4and5 3 4and5 
Intermediate Mature and Total Intermediate Mature and Total 

w overmature as overmature 

SOFTWOODS 

Jack pine 266 600 
Black spruce 328 130 
White spruce 38 460 
Balsam ftr 16 030 
Tamarack 22 080 
Eastern 
Cedar 100 

TOTAL 
SOFTWOODS 671 400 

HARDWOODS 

246 620 513 220 
251 460 585 590 

58 650 97 110 
54 160 70 190 

4 370 26 450 

93 900 
117 600 

34 040 
6 900 
9 330 

50 

307 040 400 940 
157 550 275 210 

19 430 53 470 
3 960 10 860 
2 600 II 930 

80 180 40 90 

621 340 1 292 740 261 880 490 620 752 500 

Trembling 
aspen 132 650 
Balsam poplar 29 400 
White birch 21 170 
Other 40 

TOTAL 
HARDWOODS 183 260 

TOTAL WOOD 
VOLUMES 854 660 

156 860 289 510 76 820 108 930, 185 750 
32 060 61 460 16 740 18 030 34 770 
39 670 60 840 4 300 7 120 II 420 

250 290 -- 40 40 

228 840 412 100 97 860 

359 740 

134 120 231 980 

850 180 1 704 840 624 740 984 480 

* Kotowycz, A.J., M. Kaye, C.D. Rannard, R. Lamont, C.J. Jeffery and R.J. O’Regan. 1975. The For- 
ests of Manitoba. Forestry Team. Manitoba Dept. of Mines Resources and Environmental Management 
Winnipeg. 82 pp. 

spruce. As a result of fires, jack pine is abundant 
on well drained tills and cari form a fairly stable 
community on rapidly drained sites. Balsam pop- 
lar occurs mainly on sites with periodic inundation 
or high groundwater tables. White cedar occurs 
near The Pas Moraine, generally on poorly 
drained seepage sites. It is found very sporadically 
south of the moraine. Tamarack is found on satu- 
rated organic soils. 

In the mid zone which covers the remaining 
area except for 10 townships in the south-western 
part of the map sheet, white spruce and trembling 
aspen replace black spruce on well and imperfectly 
drained sites. The present caver of jack pine and 
trembling aspen is largely a result of past fires. 
Trembling aspen dominates on imperfectly 
drained clay and till sites and on well drained till 
sites after repeated fires. The poorly drained 
organic soils are covered with black spruce or 
tamarack, but willows, dwarf birch and sedges 
occur frequently towards the south. White elm, 
green ash and Manitoba maple may occur on cer- 

tain sites favored by a lake modified microclimate. 
The southern zone (covers approximately 10 

townships in the southwestern part of map sheet) 
and is characterized by the near absence of black 
spruce and jack pine. The dominant caver type is 
trembling aspen, occasionally mixed with white 
spruce. Open stands of bur oak may be found on 
excessively drained soils. The poorly drained soils 
mainly have a meadow type vegetation, character- 
ized by sedge, willows, and dwarf birch. 

Regeneration Practices 
A number of factors influence the method of 

establishing tree seedlings, but probably the most 
important are soi1 type, soi1 moisture, relief and 
aspect. These environmental factors control the 
kind of species that cari be grown on a particular 
site, in a given climatic zone. They also determine 
the vigor and kind of competing vegetation that 
Will be present. The cutting method, time elapsed 
since cutting, and the availability of tree seedlings 



Will govern the practices to be used to establish a 
future forest stand. 

Softwood species cari be regenerated from 
seed, either from natural sources or applied artifi- 
cially, or by planting. Ground preparation on a11 
but very dry or wet sites is essential for seedlings to 
survive in adequate numbers. Ground preparation 
or scarification consists of the removal or distur- 
bance of the organic surface horizons to expose 
the underlying minera1 soil. This provides a seed- 
bed favorable for the germination of tree seeds 
and a habitat with reduced vegetative competition 
in which the seedlings cari develop at an optimum 
rate. During scarification by mechanical means, 
tare must be taken not to remove a11 of the thin 
top soi1 horizon and not to create trenches where 
water may collect or initiate erosion. 

White spruce regeneration cari be obtained 
naturally from seed after modifïed clear cutting or 
partial cutting of the original stand on dry and 
fresh sites provided the seedbed is prepared 
immediately after the tut. On moist sites in the 
High Boreal-temperate and Low Boreal regions, 
regeneration proceeds naturally although vegeta- 
tive competition is greater in the High Boreal tem- 
perate region. If the seed source is removed by 
clear cutting, or the stand did not contain spruce, 
the scarified areas Will have to be planted or 
seeded. In general, planting is the most successful 
method of establishing white spruce after clear 
cutting or tïre. 

Favorable seedbeds for black spruce are usu- 
ally present on wet and very wet sites in the Low 
Boreal region. On moderately fresh to very moist 
sites throughout this region, some form of site 
treatment must be undertaken to provide a favor- 
able seedbed. If a seed source is lacking on wet 
minera1 soi1 sites, black spruce may be planted on 
overturned furrows. Sometimes burning is 
required to remove slash piles which caver good 
seedbeds. 

Jack pine regeneration may be obtained on dry 
and fresh sites throughout the High Boreal-tem- 
perate and Low Boreal regions usually by scarifi- 
cation after clear cutting and scattering seed-bear- 
ing cones on the seedbed. On very dry sites, 
regeneration may be obtained by scattering cones 
on an unprepared seedbed, but planting furrows is 
usually more successful. On moist sites, scarifica- 
tion in preparation for seeding or planting should 
be more thorough than on fresh sites because of 
more vigorous vegetative competition. 

Trembling aspen regenerates well from suckers 
after clear cutting or after light or moderate fire*O. 

20 Jarvis, J.H., G. A. Steneker, R.M. Waldron, J.C. Lees. 
1966. Review of silvicultural research, White Spruce and 
trembling aspen caver types, Mixed Forest Section, Boreal 
Forest Region, Alberta-Saskatchewan-Manitoba. Fores- 
try Branch, Departmental Publication No. 1156, 1966. 

Studies indicate that soi1 temperature is an impor- 
tant factor in the formation of suckers. In general, 
burning of heavily tut areas increases the number 
of suckers because of the increased heat absorp- 
tion of the blackened soi1 surface. Repeated severe 
fires weaken the species and eliminates aspen 
entirely. 

Balsam poplar, like aspen, regenerates well 
from suckers. The suckering habit of this species is 
similar to that of aspen. Suckering takes place 
after clear cutting, appearing late in summer and 
growing very rapidly, sometimes out growing 
aspen. Reproduction from seed is important in 
such areas as recently deposited alluvium where 
the species did not occur before. 

Forest Land Use Capability Classification 
The soils of the Waterhen area are classifïed 

according to their capability to produce forest 
crops. The best forest lands are those capable of 
producing the greatest volume of a variety of 
regionally adapted species, and the poorest lands 
are those capable of supporting low volumes of a 
few species. Medium classes produce moderate 
volumes of several species, or cari grow relatively 
high volumes of a few species only. 

Mensuration of the forests in the Waterhen 
Lake map area was carried out during the Canada 
Land Inventory forest capability study of the 
Waterhen Lake map sheet*i. Productivity meas- 
urements were obtained from the best observed 
stands and individual trees on the major soi1 types 
within the map area or in the immediate vicinity. 
These productivity figures were extrapolated to 
similar soi1 types for which mensurational data did 
not exist by relating the forest capability maps to 
the Waterhen soi1 map. 

The forest land use capability is expressed in 
seven classes. Each class is characterized by a 
range of mean annual increment in gross merchan- 
table cubic meters of wood volume per hectare, as 
defined by the Canada Land Inventory pro- 
gram2*. Subclasses, based on factors that limit 
tree growth, follow the Canada Land Inventory 
definitions. Subclass symbols, when shown, 
always represent a limitation to growth and are 
used only when the limitations they represent 
affect the class level. When the limitations are 
advantageous or not severe enough to affect class 

?r Zoltai S.C. and Thie J. 1971. Land Capability for Fores- 
try, Waterhen Lake Map Sheet Area 63B. Canada Dept. of 
Fisheries and Forestry, and Canada Land Inventory Pro- 

ject, Manitoba Dept. of Mines, Resources and Environ- 
mental Management. 

22 McCormack, R.J., 1970. Land Capability Classification 
for Forestry. Report No. 4, 2nd Edition. Department of 
Forestry and Rural Development. 
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level, they are not shown. The subclass definitions 
are as follows: 

Cfimate A limitation denoting a significant 
adverse departure from what is considered the 
median climate of the region, that is as a result of 
local climate; adverse regional climate is expressed 
by the class level. 

Subclass A Droughty or arid conditions as a 
result of climate. 

Subclass C A combination of more than one 
climatic factor or when it is not pos- 
sible to decide which of two or more 
features of climate is signifïcant. 

Subclass H Low temperatures or short growing 
season. 

Subclass U Exposure. 

Soil Moisture A limitation denoting a soi1 mois- 
ture condition less than optimum for the growth 
of commercial forests but not including inunda- 
tion. 

Subclass M Deficiency of soi1 moisture during at 
least part of the growing season. The 
moisture deficit is generally due to 
the coarse texture of the soil, shal- 
lowness of soi1 over bedrock, or 
slope. 
Excess of soi1 moisture during at 
least part of the growing season. 
Excess moisture is generally due to 
slow interna1 drainage caused by fine 
texture of the soil, either on the sur- 
face or in layers, high water table in 
depressions, or low surface slope 
gradients. 
A pattern of “M” and “W” too inti- 
mately associated to map separately. 

Subclass W 

Subclass X 

Permeability and Depth of Rooting Zone Denotes 
limitations of soi1 permeability or physical limita- 
tion to rooting depth. 

Subclass D Physical restriction to rooting 
caused by dense or consolidated lay- 
ers other than bedrock. 

Subclass R Restriction of rooting zone by bed- 
rock. 

Soif Factors Denotes factors of the soi1 which 
individually or in combination, adversely affect 
growth. 

Subclass F Insufficient supply of nutrients for 
optimum growth. 

Subclass 1 Periodic inundation by rivers or 
lakes. 

Subclass L Nutritional problems associated 
with high levels of carbonates. 

Subclass N Excessive levels of soluble salts in the 
soil. 

Forest capability in the Waterhen map area is 
affected by over-riding climatic limitations. The 
fairly short growing season, low precipitation, 
occasional droughts and fairly high evapotranspi- 
ration combine to make Glass 3 the highest rating 
in the area. Locally, under unusually favourable 
conditions the productivity may be one class 
higher. 

In addition to climatic limitations, various 
combinations of soi1 and landscape features affect 
forest productivity in the the Waterhen map area. 
One of these conditions is associated with the 
occurrence of free lime carbonate in the soils. The 
effect of such high levels of carbonates is to restrict 
soi1 profile development and inhibit the decompo- 
sition of non-calcareous rock fragments. In addi- 
tion, accumulation of organic matter is restricted 
to a much shallower depth than for less calcareous 
soils. Organic matter is largely concentrated in the 
surface 15 cm in highly calcareous soils. In con- 
trast, organic matter accumulates to greater 
depths in soils developed on less calcareous parent 
materials. 

In addition to its effect on soi1 morphology, 
high levels of free lime are associated with nutri- 
tional problems which are not SO evident in culti- 
vated agricultural crops receiving annual applica- 
tions of nutrients required for plant growth. 

Calcium is an essential plant nutrient for tree 
growth, but excessive amounts of lime carbonates 
in a soi1 may aggravate or disturb the soi1 nutrient 
balance through the activity of the CaCO, and the 
associated soi1 pH. At pH levels above 5.5, phos- 
phates are adsorbed on to clay surfaces making 
them somewhat unavailable to plants. With 
increasing pH, phosphate solubility is gradually 
controlled by reactions with calcium in which it is 
adsorbed on to calcite crystals and precipitates in 
a form that is mostly unavailable. In addition to 
reaction with phosphates, excess lime may induce 
deficiencies in iron, manganese, copper, zinc and 
boron. 

Other soi1 factors affecting forest capability in 
the Waterhen map area are associated with soi1 
drainage, and restrictions to rooting depth result- 
ing from dense soi1 materials or bedrock. Seasonal 
soi1 moisture deficit limits forest growth on well 
drained sand and grave1 ridges and soi1 moisture 
excess limits productivity on most poorly drained 
soils. Local areas of limestone bedrock near the 
surface restrict rooting depth and reduce produc- 
tivity. 



CI Cedar Lake 
Dp Davis Point 
Pe Peguis 
Wp Warpath 

Total 

Subclass 3b 

Soi1 Capability for Forestry 
A summary of the soils and their forest land 

capability class and subclass ratings occurring 
within the Waterhen area is presented in Table 42. 
A description of the soils and their properties 
affecting capability is given in the following sec- 
tion. 

Cluss 2 On these lands there are no important lim- 
itations to the growth of commercial forests. The 
productivity is greater than 7.8 cubic meters per 
hectare per year. No soils in the Waterhen area are 
listed in this class. 

Glass 2 On these lands there are slight limitations 
to the growth of commercial forests. Productivity 
is between 6.4 and 7.7 cubic meters per hectare per 
year. No soils in the Waterhen area are listed in 
this class. 

CZuss 3 Lands in this class have level to gently 
sloping relief, are well to imperfectly drained, have 
good water holding capacity and are high in inher- 
ent fertility. Productivity is between 5 and 6.3 
cubic meters per hectare per year. 

Subclass 3a Soils in this subclass are developed on 
well drained, moderately to strongly cal- 
careous, lacustrine clays or clay till. These 
soils are well suited for white spruce, 
trembling aspen and balsam poplar. 
These soils are: 

Exrenf % Lund 6% Torai 
(4 Area Map Area 

35 270.43 3. 95 2.97 
5 319.74 0. 60 0.45 

64.92 0.007 0.006 
3 834.55 0. 43 0.32 

-- -- -- 
44 49 1.64 4. 987 3.75 

Soils in this subclass are developed on 
imperfectly drained moderately to 
strongly calcareous, loamy alluvial sedi- 
ments. Good mixed hardwood stands of 
balsam poplar, elm, green ash, box-eider 
and white birch cari be grown on these 
soils. The soils in this subclass are: 

My McKay 
-- 
Total 

Total Glass 3 

Exrenr % Land % Total 
(ha) Area Map Area 

3 281.88 0. 37 0.28 
- -- -- 

3 281.88 0. 37 0.28 

47 773.52 5. 35 4.03 

Glass 4 
Lands in this class have moderately severe limi- 

tations to the growth of commercial forests. Soils 
have level to gently sloping relief and are poorly to 

well drained. Conditions of slight excess or lack of 
soi1 moisture, dense soi1 layers, insufficient nut- 
rient supply or regional plant succession limit tree 
growth. Productivity is between 3.6 and 4.9 cubic 
meters per hectare per year. 

Subclass 4L1 

At Atikameg 
Fd Fairford 

Total 

Subclass 4L2 

Ci Chitek 
In Inwood 

Total 

Subclass 4MR 

Ei Egg Island 

Total 

Subclass 4W 

Id Inland 
Ki Kinwow 
Mg Mantagao 
Wr Warpath 

Total 

Total Glass 4 
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The soils in this subclass are developed on 
extremely calcareous loamy till and are 
well drained. Growing season soi1 mois- 
ture deficiency and nutritional problems 
related to high carbonate levels of these 
soils seriously limit tree growth. The soils 
in this subclass are: 

Exrenr % Land % Total 
(ha) Area Map Area 

52 720.09 5.91 4.43 
40 924.82 4.59 3.44 

-- - -- 
93 644.91 10.50 7.81 

The soils in this subclass are developed on 
imperfectly drained, extremely calcareous 
loam textured till. The soils of this sub- 
class are suited to white spruce and trem- 
bling aspen. The soils in this subclass are: 

Extenr % Land % Tarai 
(ha) Area Map Area 

41 418.60 4.64 3.48 
67 855.66 7.60 5.71 

--- -- -- 
109 274.26 12.24 9.19 

The soils in this subclass are developed on 
well drained strongly calcareous lacust- 
rine clay, underlain by extremely calcare- 
ous loam textured till which in turn is 
underlain by limestone bedrock within 1 
m. Periodic lack of soi1 moisture may 
limit tree growth, as does the depth to 
bedrock. These soils are well suited to 
white spruce and trembling aspen. The 
soi1 is: 

Entent % Lund % Total 
(ha) Area Map Area 

680.34 0. 07 0.06 
-- -- -- 

680.34 0. 07 0.06 

The soils in this subclass are developed on 
moderately to strongly calcareous, imper- 
fectly drained lacustrine clay to clay till. 
Slight seasonal excess of soi1 moisture lim- 
its tree growth. Black spruce, aspen and 
balsam poplar are suited to these soils. 
The soils in this subclass are: 

Exrenf % Lund % Total 
(ha) Area Map Area 

1 573.81 0. 18 0.13 
4 460.83 0. 50 0.38 

13 352.06 1. 50 1. 12 
19 065.02 2. 14 1.60 

-- -- -- 
38 451.72 4. 32 3.23 

242 051.23 27.13 20.35 



Glass 5 
Lands in this class have severe limitations to 

the growth of commercial forests, soils may have 
level to gently sloping and low ridge and swale 
topography and are well to poorly drained. Seri- 
ous limitations to tree growth are imposed by low 
nutrient levels of the soi1 and seasonal lack or 
excess of soi1 moisture. The productivity is usually 
between 2.2 and 3.5 cubic meters per hectare per 
year. 

Subclass 5LR The soils in this subclass are developed on 
extremely calcareous, well to imperfectly 
drained, shailow loamy till over bedrock. 
Serious limitations to tree growth are 
imposed by low nutrient levels related to 
high carbonate levels of the soils and the 
shallow depth of the soils to bedrock. The 
soils in this subclass are: 

Exfenr % Land % Total 
(ha) Area Map Area 

Bc Birch Bay 
Fk Faulkner 
Hi Hilbre 
Li Limestone 

Point 

Total 

3 320.58 0. 37 0.28 
1 681.20 0. 19 0. 14 

5 016.89 0. 56 0.42 
16 677.69 1. 87 1.40 

-- -- 
26 696.36 2. 99 2.24 

Subclass 5M Soils in this subclass are developed on 
well to rapidly rained, strongly calcareous 
Sand and gravel, underlain by extremely 
calcareous loam till. Lack of soi1 moisture 
holding capacity limits tree growth. These 
areas are well suited for jack pine and 
white spruce. The soils in this subclass 
are: 

Exrenr % Land % Total 
(ha) Area Map Area 

Fx Freshford 4 989.62 0. 56 0.42 
Ln Long Point 1 216.98 0. 14 0. 10 
Sox Sou1 Lake 3 634.26 0. 41 0.31 

--- - - -- 
Total 9 840.86 1. II 0.83 

Subclass 5M W Soils in this subclass are developed on 
imperfectly drained, strongly calcareous 
sand and gravel, beach ridges. Seasonal 
patterns of soi1 moisture excess and deficit 
combine to limit tree growth. Jack pine 
and black spruce are found on these sites. 
The soils in this subclass are: 

Hrx Horseshoe 
Island 

Tux Tremauden 

Total 

Exfenr % Land % Totaf 
(ha) Area Map Area 

3 698.58 0. 41 0.31 

2 420.46 0. 27 0.20 

6 119.04 0. 68 0.5 1 

Total Glass 5 42 656.26 4. 78 3.58 

Clan 6 
Lands in this class have severe limitations to 

the growth of commercial forests which are 
imposed by low fertility related to high acidity, or 
soils that are shallow to bedrock or that have 
problems related to poor drainage. Productivity is 
between 0.8 and 2.1 cubic meters per hectare per 
year. 

Subclass 6Wl Soi]s in this subclass are developed on 
poorly to very poorly drained grave1 to 
clay materials. Tree growth is prevented 
by excessive soi1 moisture. Black spruce 
are found on these sites. Upon draining, 
most of these sites would improve by one 
capability class. The soils in this subclass 
are 

As(P) 

BP 
Dr(P) 

EaUY 

Jr(p) 

Lk 
MI 
MU’) 

NW’) 

WV 

Pc(P) 

WR 

Askandigau, 
peaty phase 
Birch Bay 
Dering, 
peaty phase 
Easterville, 
peaty phase 
Jumping 
River, 
peaty phase 
Lee Lake 
Meleb 
Meleb, 
peaty phase 
Napanee Bay, 
peaty phase 
Norris, 
peaty phase 
Partridge 
Creek, 
peaty phase 
Sagemace, 
peaty phase 

Total 

Exrenf % Land 
(ha) Area 

15 390.62 1.72 

633.43 0.07 
18 794.39 2.11 

5 829.09 0.65 

2 465.39 0.27 

% Toral 
Map Area 

1.29 

0.05 
1.58 

0.49 

0.21 

618.56 0.07 0.05 
678.23 0.08 0.06 

41 518.21 4.65 3.49 

14 450.58 1.62 1.22 

2 951.69 0.33 0.25 

473.19 0.05 0.04 

5 739.15 0.64 0.48 

-- - 
109 542.53 12.26 

-- 
9.21 

Subclass 6W2 The soils in this subclass are developed on 
poorly to very poorly drained mesic forest 
peat deposits, where the permanent water 
table is near the surface. The soils in this 
subclass are: 

Extenr % Land % Total 
(ha) Area Map Art-a 

Bmx Baynham 2 072.39 0. 23 0.17 
Gdx Grindstone 22 427.66 2. 51 1.89 
Ghx Guy Hi11 7 943.52 0. 89 0.67 
Jax Janora 37.9 1 0. 004 0.003 
Orx Orok 45 744.64 5. 19 3.85 
0x Okno 40 993.28 4. 59 3.45 
Rrx Rat River 650.43 0. 07 0.05 
wsx Waskwei 286.16 0.03 0.02 

- 
Total 120 155.99 13.514 10.10 

Subclass 6M Soils in this subclass are developed on 
well to rapidly drained, strongly calcare- 
ous Sand and gravel. Seasonal lack of 
moisture severely limits tree growth. The 
soi1 is: 
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Exrenr % Lmd % Total 
(ha) Area Map Area 

wx Woodridge 4 820.52 0. 54 0.41 
-- -- -- 

Total 4 820.52 0. 54 0.41 

Subclass 6MR Soils in this subclass are developed on 
well to rapidly drained, strongly calcare- 
ous sand and grave1 over limestone bed- 
rock. Severe limitations to tree growth are 
imposed by low nutrient levels and the 
droughty nature of the soil. The soi1 is: 

Crx Cross Bay 

Total 

Total Glass 6 

Exrenr % Land ‘70 Total 
(ha) Area Map Area 

243.71 0.03 0.02 
-- - -- 

243.71 0.03 0.02 

234 762.15 26.34 19.74 

Clan 7 
Lands in this class have very severe limitations 

that preclude the growth of commercial forests 
because of excess wetness, periodic inundation, 
exposure, excessive salinity, lack of rooting zone 
over bedrock, or lack of soi1 moisture. Productiv- 
ity is less than 0.8 cubic meters per hectare per 
year. 

Subclass 7MR The soils in this subclass are developed on 
gently sloping limestone bedrock. The 
lack of unconsolidated minera1 materials 
make these lands extremely dry. Tree 
growth is very severely limited by lack of 
moisture and lack of rooting medium. 
Scattered jack pine grow in organic and 
minera1 debris-filled cracks and crevasses 
on these rocks. The soi1 in this subclass is: 

CR carbonate 
bedrock 

Total 

Extent % Lund % Total 
(ha) Area Map Area 

3 827.01 0. 43 0.32 

-- -- -- 
3 827.01 0. 43 0.32 

Subclass 7U Soils in this subclass are developed on 
active lake beaches. Exposure to wind and 
the abrasive action of ice movement 
inhibit tree growth. This soi1 is: 

Sb Sand beaches 

Total 

Extent % Land % Total 
(ha) Area Map Area 

3 150.13 0. 35 0.26 
-- -- -- 

3 150.13 30.35 026 

Subclass 7W The soils in this subclass are developed on 
level, poorly or very poorly drained mesic 
sedge peat deposits, where the permanent 
water table is very. near to the surface. 
Excessive wetness precludes tree growth. 
The soils in this subclass are: 

Ca 
Cr 
Hd 
Hl 
Hw 
Mh 
Sd 

Cayer 
Crane 
Holditch 
Halcrow 
Howell 
Marsh 
Stead 

Total 

Subclass 7W F 

Jx Julius 
Kt Katimik 
Kx Kilkenny 

Extent % Land 9% Total 
(ha) Area Map Area 

33 819.46 3.79 
47 150.96 5.28 

22 1.48 0.03 
27 969.94 3.13 

40 345.62 4.52 
6 228.41 0.70 

35 242.18 3.95 
--- - 

190 978.05 21.40 

2.84 
3.97 
0.02 
2.35 
3.39 
0.52 
2.96 

-- 
16.05 

The soils in this subclass are developed on 
level, poorly or very poorly drained fïbric 
sphagnum moss peat deposits. The 
growth is very severely limited by excess 
of soi1 moisture and low natural fertility, 
allowing only the growth of stunted black 
spruce and some tamarack. The soils are: 

Exrenr % Land % Toral 
(ha) Area Map Area 

5 685.45 0.64 0.48 
44 160.67 4.95 3.71 
15 753.18 1.77 1.33 

Llx Lamb Lake 21 484.26 2.41 1.81 
Mx Molson 34 171.58 3.83 2.87 
Srx Sand River 269.09 0.03 0.02 
Whx Whithorn 5 581.23 0.63 0.47 

-- -- - 
Total 127 105.46 14.26 10.69 

Total Glass 7 325 060.65 36.44 27.32 

The extent of forest capability classes in the Wat- 
erhen map area is summarized in Table 48. 

TABLE 48 
Summary of Forest Capability Classes in the 

Waterhen Map Area 

Capability Exteni % Lund % Total 
Glass (ha) Area Map Area 

Land area 
Water bodies 

Surveyed Area 

47 713.52 
242 051.23 

42 656.26 
234 770.75 
325 060.65 

-~_ 
892 303.41 

296 535.52 
---- 

1 188 838.93 

5.35 4.03 
27.13 20.35 

4.78 3.58 
26.34 19.74 
36.44 27.32 

-- - 
100.0 75.02 

25.00 
- 

100.0 

ENGINEERING 

Engineering Uses of the Soils 
This section provides information for use by 

engineers and land use planners concerned with 
engineering and related geotechnical aspects of 
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soil. It is intended to supplement the information 
in the soi1 report and on the soi1 map with addi- 
tional data on engineering properties of soils. 

Soi1 properties considered highly important in 
engineering are permeability, strength, compac- 
tion, drainage characteristics, shrink-swell poten- 
tial, grain size, plasticity and reaction (pH). Also 
important are depth to the water table, depth to 
bedrock, and slope. Various combinations of these 
properties affect to varying degrees, the construc- 
tion and maintenance of roads, airports, pipelines, 
foundations for small buildings, irrigation sys- 
tems, ponds, small dams and systems for disposa1 
of sewage and refuse. 

The criteria used to evaluate soi1 suitability for 
selected engineering uses are adopted from guides 
found in Coen et a12), and from guidelines devel- 
oped by the Soi1 Conservation Service, United 
States Department of Agriculture24 and the Can- 
ada Soi1 Survey Committee25. 

Most of the information in this section is pre- 
sented in Tables 49, 50 and 52. Engineering test 
data determined for a few soils in the Waterhen 
area are included in Table 49. Engineering descrip- 
tion of the soils and their estimated properties sig- 
nifïcant to engineering are provided in Table 50. 
These data, in addition to information contained 
in other sections of the report have been used to 
rate the soils according to their suitability for ten 
selected engineering uses in Table 52. When using 
these interpretations consideration must be given 
to the following assumptions: 

1. Interpretations are based on predictions of 
soi1 behavior under defined conditions of use 
and management as specified in the preama- 
ble to each of Tables 54 through 67 (Appen- 
dix D). When conditions of use and manage- 
ment are not the same as those detïned here, 
new guides should be established and appro- 
priate revisions made in Table 52. 

2. Soi1 ratings do not include site factors such as 
distance from towns and highways, water 
supply, aesthetic values, etc. 

3. Soi1 ratings are based on natural, undisturbed 
soil. 

Coen et al, 1977. Soil Survey of Yoho National Park, 
Canada. Alberta Soi1 Survey Report No. 37. 208~~. 
Alberta Institute of Pedology, University of Alberta, 
Edmonton, Alberta. 

USDA, 197 1. Guide for Interpreting Engineering Uses of 
Soils. Soi1 Conservation Service USDA. SCS-45.87~~. 

CSSC, 1973. Proceedings of the Ninth Meeting of the 
Canada Soi1 Survey Committee, University of Saskatche- 
wan, Saskatoon. 357~~. 

4. Soi1 suitability ratings are usually given for 
the entire soil, but for some uses, they may be 
based on the limitations of an individual soi1 
horizon or other earthy layer, because of its 
overriding importance. Ratings rarely apply 
to soi1 depths greater than 1 to 2 meters, but 
in some kinds of soils, reasonable estimates 
cari be given for soi1 material at greater 
depths. It should be noted here that the term 
“soil” has been used throughout the report in 
the pedologic sense and differs in concept 
from that commonly used by engineers. 

5. Poor and very poor soi1 ratings do not imply 
that a site cannot be changed to remove, cor- 
rect or modify soi1 limitations. The use of 
soils rated as poor depends on the nature of 
the limitations, whether or not the soi1 limita- 
tion cari be altered successfully and economi- 
cally, and on the scarcity of good sites. 

6. Interpretations of map units do not eliminate 
the need for onsite evaluation by qualified 
professionals. Due to the variable nature of 
soils, and the scale .of mapping, small, 
unmappable inclusions of soils with different 
properties may be present in an area where a 
development is planned. The need for, or 
importance of onsite studies depends on the 
use to be made of the soi1 and the kinds of soi1 
problems involved. 

Engineering Test Data 
Engineering test data determined on a few soils 

of the Waterhen map area are presented in Table 
49. These data, in addition to information con- 
tained in other sections of the report and experi- 
ence with the same kinds of soi1 in other parts of 
Manitoba have been used as a general guide to 
estimate the engineering properties for the soils 
mapped in the the Waterhen area (Table 50). 

The engineering classifications in Table 50 are 
based on particle size distribution data obtained 
by mechanical analysis and from tests to deter- 
mine the liquid and plastic limits. The mechanical 
analysis was made by combined sieve and pipette 
analysis on the soi1 material passing the No. 10 
sieve (2.0mm). The terminology used to describe 
soi1 properties measured in Table 50, are defined 
in the Glossary and discussed in greater detail in 
the PCA Soi1 Primer26. 

Engineering Description of Soils 
Engineering properties have been estimated for 

the soils in the Waterhen map area (Table 50). 

x Portland Cernent Association 1973 PCA Soi1 Primer 
4Opp., Illust., Old Orchard Road, Skokie, Illinois 60076. 
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TABLE 49 
Engineering Test Data for Selected Soils 

Ki Kinwow (SEI-5X-24W) 

Ml4 

f’c( 1’) 

Wr Warpath (N W36-57-25W) 

Cedar Lake (SE29-4X-25W) 

Cedar Lake (SEI l-57-26W) 

Davis l’oint (WC&32-IOW) 

Davrs Point (SWt2-33-3W) 

I)iiv~s l’oint (NEI-30-4W) 

Fairford (27.2X-5W) 

Hilbre (ECG32-IOW) 

Inwood (NWI-26-IE) 

Kinwow (SElO-26-3E) 

Partridge Crcek 
(SW22-3I-IOW) 

Ckl 
Ck2 
Ck3 

Ckl 
Ck2 
Ck3 

Ck 

Ck 

Ck 

Ck 

Ck 

Ch 

Ck 
IICk 

Ckgl 
IICkgl 

Ckgl 
IICkgl 

AC 
IICky 

Ckgl 
Ckg2 

15-45 96 93 
45- 120 9X 96 
120t 97 90 

IX-30 90 x5 
30-X0 96 90 
x0+ 95 90 

15-60 94 

25-60 99 

25-60 97 

I X-60 X7 

25-35 X6 

12-60 X8 

45-60 100 
60-90 X7 

15-6X 100 99 
6X+ x2 74 

2X-75 95 90 
75+ 83 75 

I O-35 95 
35-60 90 

20-55 95 92 
55-100 ~ 99 9X 

xx 
91 
XI 

7X 
x5 
X4 

xx 

96 

93 

72 
71 

59 

9x 
70 

9x 
61 

XI 
64 

x9 
79 

X7 
95 

X7 
88 
76 

75 
X4 
Xl 

X6 

95 

92 

69 
6X 

5.3 

9x 
67 

9x 
55 

77 
59 

xx 
76 

X4 
94 

42 
39 
25 

37 
54 
49 

42 20 
34 17 
24 x 

38 
41 
41 

61 55 

73 65 

5x 46 

1s 27 

29 36 

12 17 

75 x0 
17 17 

80 58 
13 15 

29 2x 
12 I 6 

54 
2x 

54 
77 

60 
23 

43 
54 

17 
20 
20 

24 

32 

26 

5 

15 

4 

44 
5 

2X 
2 

II 
2 

29 
I 0 

21 
27 

17 2.0 21 71 SiC 
16 1.9 19 61 sic 
14 2.0 16 50 Sil. 

16 I .Y 20 66 SIC 
17 I .9 20 6X C 
I 0 1.x 22 75 C 

21 1.56 16.3 57 c 

17 1.X4 30.7 70 c 

I 0 1.72 25.7 5’) c 

26 I 50 7.6 4x SiL 

16 1.72 7.x 45 CL 

15 LX.3 X.6 30 1 

22 1.65 21.6 X4 c 
15 1 .Y4 II.1 29 L 

IX 1.x 25 Y3 C 
14 2.0 9 II SiL 

17 1.9 15 4Y SiCI. 
1.5 2.0 x 30 Sil. 

15 I .x4 13.5 60 c 
14 I .9x Y.2 3X (‘1. 

14 1.5, 22 71 C 
21 1.7 22 x5 c 

A-7-6( IX) 
A-6( 15) 
A-4(4) 

A-6( 13) 
A-7-6( 17) 
A-7-6( 17) 

A-7-6( 19) 

A-7-5(20) 

A-7-6( 13) 

A-4(7) 

A-h(Y) 

A-4(0) 

A-7-5(20) 
A-4(7) 

A-7-6(33) 
A-4(0) 

CI. 
Cl. 
CL 

Cl. 
(‘1. 
CL 

CH 

CH-MH 

CL-ML 

CI.-ML 

CL 

U.-MI. 

Cff-MI1 
MI.-CI. 

CH 
MI. 

A-6(7) CL 
A‘+(O) ML 

A-7-5(30) MH 
A-4(5) CL 

A-7-6( 19) Cl. 
A-7-6(30) CH 



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 49 and on information contained in 
other sections of the report. In general, the infor- 
mation in this table applies to a depth of 1.5 to 2.0 
m or less. Depth from the surface is given for 
major horizons or a sequence of horizons if they 
have similar engineering properties. Other hori- 
zons or discontinuities in parent material are indi- 
cated if they have properties signifïcantly different 
from adjacent horizons. Because the properties 
estimated in Table 50 are for a typical profile, 
some variation from the values given should be 
expected. 

Particle size distribution for each important soi1 
layer is listed according to the [J.S. Department of 
Agriculture textural classification, the AASHO 
and Unified engineering classifications. The col- 
umns headed “Percentage passing Sieve” list the 
percentage of material that passes the No. 4, No. 
40 and No. 200 sieves. Material passing the No. 
200 sieve approximates the amount of silt and clay 
in a soil. 

Permeability of the soi1 as it occurs in place is 
estimated. The estimates are based on texture, 
structure and consistence of the soils and 
expressed in cm/hr. 

Reaction (pH) of the soi1 materials is estimated 
from analysis of selected profiles and parent 
materials in the map area. 

Sulfate hazard is estimated from measurements 
of electrical conductivity and soluble salt analysis 
on selected soit samples. Only a few soils contain 
high concentrations of soluble salts. In these situ- 
ations, usually one-half or more of the salts are 
sulfates. The presence and quantity of sulfate salts 
in the soi1 affects concrete stability. 

The shrink-swellpotentiaf 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. Gener- 
ally, 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 poten- 
tial. 

Suitability of Soils for Selected Engineering Uses 
The suitability ratings in Table 52 are based on 

engineering test data from the map area (Table 49) 
and on the estimated engineering properties pre- 
sented in Table 50. The four classes used to sum- 
marize the suitability of the soils for selected engi- 
neering uses are defined in the following section. 
The same four suitability classes are also used to 
evaluate each soi1 for recreation uses. 

Definition of Soi1 Suitability Classes 
Evaluation of soi1 suitability for both engineer- 

ing and recreation uses is based on both interna1 
and external soi1 characteristics. Four soi1 suitabil- 
ity classes are used to evaluate both minera1 and 
organic soi1 series which are employed to describe 
mapping units. These ratings express relative 
degrees of suitability or limitation for potential 
uses of natural or essentially undisturbed soils. 
The long-term effects of the potential use on the 
behaviour of the soi1 are considered in the rating. 

The four suitability class ratings are defined as 
follows: 

Good 

Fair 

Poor 

Very poor 

Soils in their present state have few 
or minor limitations that would 
affect the proposed use. The limita- 
tions would easily be overcome with 
minimal cost. 
Soils in their present state have one 
or more moderate limitations that 
would affect the proposed use. These 
moderate limitations would be over- 
corne with special construction, 
design, planning or maintenance. 
Soils in their present state have one 
or more severe limitations that 
would severely affect the proposed 
use. TO overcome these severe limi- 
tations would require either the 
removal of the limitation or difficult 
and costly alteration of the soi1 or 
special engineering design or inten- 
sive maintenance to overcome the 
limitation. 
Soils have one or more features SO 
unfavorable for the proposed use 
that the limitation is very difficult 
and expensive to overcome or the 
soi1 would require such extreme 
alteration that the proposed use is 
economically impractical. 
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TABLE 50 
Engineering Descriptions of the Soils and Their Estimated Properties Significant to Engineering 

(cont’d) 

Fk 

FX 

Gdx 

Ild 

Hi 

HI 

Hr2 

llw 

Id 

I II 

J its 

.JI(P) 

JX 

Ki 

USI>A Umfied AASHO 

L-CI. MI.-CI. A-6 
Sil. MI:CI. A-h 
I.1mc*t«nc hedrock 

1%SI. SI’-G 1’ A-I 
S-G G w-<il’ A-l 

Fihric I’cat 1’1 
Mc\lc I’eal 1’1 
S!I. ML A-4 

bihric l’ut PI 
Mcsic Pcat Pt 
Llmestone hedrock 

I.-Cl. MI:(‘1. A-6 
SII -1. MI.-Cl A-6 
I Imc\Ionc hcdl ock 

Fihi ic Pcat Pt 
MC\lC I’çat 1’1 
SIi 111 *-4 

S-c;r SI’. su’. (il’ A- t 
Sil Ml. 

t’lhriç Pçar Pt 
Mcsic Pcat Pt 
L-C MI.-CH 

c CH 
SiC c H 
I.1mestonc hcdrock 

I.-Sil. CI. 
I:%l. ML 

Fihric I’cat Pt 
Mcsic Peat Pt 
I.imestone hrdrock 

SII MI. 

t,ihric PE~I 1’1 
MC\iC I’cilt 1’1 
C‘ CH 

C‘ MH-CII 
c (‘II 
I Ml -(‘I 

A-4 

A-4-A-7-6 

A-7-6 
A-7-6 

A-6 
A-4 

A-4 

A-7-h 

A-7-5 
A-7-6 
A-4 

No. 10 
(2.0) 
111 CII 

‘ji, Passing 
No. 40 No. 200 Perme- 
(0.42) (.074) abltity Sulfate DL- 
111111 mm lcm hr) RçacGon tl;l/ard “ClhlOll 

I)çpth to 
Shrink- \VatlX 
swçtt I ahtc 

70-90 
70-85 

30-70 
30-50 

70-85 

70-Y0 
70-x5 

1045 

20-70 
711-x5 

100 

I 00 
100 

YO-IOO 
90-100 

t 00 

100 

100 
IOO 
75.Y0 

6>80 
6%30 

20-30 
JO-50 

hUX0 

65-XO 
6 5-80 

6 wxo 

N-30 
hUX0 

ton 
Y5-100 
95.too 

80-90 
xc-90 

YO- 100 

9 5. 100 

I (HI 
I (Xl 
50-85 

45-70 
45-70 

O-I 5 
o- 10 

45-G 

45-70 
45-70 

4s 65 

o- 10 
45-65 

70-90 

90-95 
90-95 

60-W 
60-X0 

70-90 

90-9s 

I 00 
100 
15-70 

0 1%5.0 
0 13-5.0 

25.0+ 
25.w 

1.5-2.5 

0.13-5.0 
0 t 3-5.0 

/ 5-2.5 

Y!5.01 
1.5-2.5 

0. I-5.0 

0.05 
0.05 

1 .s-5.0 
1.5-2.5 

1.5-2 5 

0.05 

0 13 
0 13 
1.5-2.5 



TABLE 50 
Engineering Descriptions of the Soils and Their Estimated Properties Significant to Engineering 

(cont’d) 
Classification 

MaP Soi1 Deptb 
Symbol Series (cm) IISDA Unilied AASHO 

Kt Katimik 

Kx Kilkcnny 

1.1 Limcstone Point 

I.lx 

Lk I.cc I.akc 

I.n Long Point 

MI Mzleh 

MI(P) 

MX 

MY 

Nh(P) 

McKay 

Napanee Bay 
peaty phase 

Nr(P) NOrrlS 
pcaty ptxi\e 

Orok Complcx 

O-60 
6th 160 
160+ A-7-6 

o-125 
125.150 
150 

O-60 
ho- 100 

A-4 

A-4 

O-30 
30- 100 
too+ 

O-15 
I S-60 
ho+ 

l;ihric l’cat Pt 
Meric I’cat Pt 
C CH 

Fibric Pcat Pt 
Mcsic Peat PI 
SiL MI. 

SiL MI. 
Rock - 

Fibric Pe;~t Pt 
Mesic Peat Pt 
1:Sil. MI. 

I.-CI. ML-CI. 
SiL MI. 
Limcstone bcdrock 

A-4 to A-6 

A-4 to A-6 
A-4 

O-60 

60- 100 

CO. Sand- 
Gr. 
Sil. 

SI’% P A-1 

ML 

O-70 c CH 
70- 120 S-Sil. ML 

A-4 

A-7-6 
A-4 

O-15 I.-CI. ML-CI. A-4 to A-6 
15-100 Sil. MI. A-4 

30-O Mesic Pcat 1’1 
O-20 L-CL MI.-CI. 
20. I 00 SiL Ml. 

A-4 A-6 
A-4 

0. I 20 Fibric Pe;!t 1’1 
120.145 Mçsic I’txt 1’1 
145t Sil. ML 

O-I no Sil. ML 

A-4 

A-4 

30-O Mesic l’ut Pt 
O-50 < CH 
50.100 Sil. ML 

A-7-6 
A-4 

30-O Mçsic Pcat Pt 
O-30 LS-Grl SP-GI’ 
30+ S-G ci W-GI 

A-l 
A-I 

O-60 Fibric Peat Pt 
60.130 Mcric Peat Pt 
130+ L-C ML-CH A-4 to A-7-6 100 100 

- 

No. 10 
0.0) 
m “1 

‘1 Pasring 
No. 40 No. 200 PClXX!- Deptb to 
(0.42) C.074) ahility Sulfate 1% Shrink- Watçr 
mm 111111 (cm/ hr) Rcxtion HaGlrd pUïiWl Swcll l’ahle 

100 

90-100 

YO-IOO 

SO-60 

75-Y0 
75-90 

30-50 

90-100 

100 
75-95 

75-90 
75-90 

7 5-90 
75-90 

oo- 100 

100 

100 
YO-IOO 

30-70 
30-50 

100 

X&90 

8G90 

30-50 

7%80 
7 o-80 

30-W 

x090 

I 00 
S(bK5 

7080 
70x0 

n<r90 

90-100 

100 
8 e-90 

20-30 
XI-50 

95- 100 

60-X0 

60-80 

10-20 

50-70 
W-70 

Il- 10 

60-80 

95-l 00 
35-70 

SO-70 
50-70 

SO-70 
SO-70 

60-X0 

70-Y0 

WY0 
60-X0 

O-15 
o-10 

70-90 

4.5-5.5 
5.5-7.0 
7.5-X.0 

1.5-2.5 

1.5-2.5 

4.5-5.0 
5.0-6.0 
7.5-X.0 

7.5-X.0 

0.5-1.5 

I .5-5x 
2.5-5.0 

4.5-5.0 
6.0-7.5 
7.5-x.0 

7.0-7.5 
7.5-x.5 

15.0-20.0 

1.0-2.0 

0.05-0.5 
2.5-15.0 

h.S-7.0 

7.0-x.0 

7.0-7.5 
7.5-X.0 

1.5-5.0 7.0-7.5 
2.5-5.0 7.5-x.5 

1.5-2.5 
1.5-2.5 

6.5-7.5 
7.5-n 5 
7.5-x.5 

1.5-2.5 

1.5-2.5 

4.5-5.0 
5.0-6 0 
7.5-x.0 

7.0-x.0 

0.05-6 l 
0.5-I .a 

6.5-7.0 
6.5-7.0 
7.5-x.0 

15.0-20.0 
15.0+ 

6.0-7.0 
6.5-7.0 
7.5-x.0 

0. 13 

4.5-5.0 
6.0-7.0 
7.5-x.0 

IWV 

Iow 

I<>\V 
IOW 

I<>V? 

rnod. 

IOW 

tow 

IOW 

Iow 

Iow 
IOW 

I0W 

low 

IWJ 
Iow 

Iow 
I<%V 

IOW 
Iow 

I<>\V 

IOW 

Imv 
IOW 

IOW 
IOW 

IOW 
Iow 
Iow 

high 

IllOd. 

mod. 

Iow 

high 
mod. 

IWV 
Iow 

mod. t<> 
bigh 



TABLE 50 
Engineering Descriptions of the Soils and Their Estimated Properties Significant to Engineering 

(cont’d) 

Soi1 Depth 
Serirs (cm) USl>A I!nilït!d 

(2.0) 
AAStIO “111, 

c#) Passing 

No. 40 No. 200 Perrnc- I>epth to 

(0.42) C.074) abilitv Sulfate IIia- S~I ink- Water 

0x Okno Complcx O-30 l’lbric Pçat 1’1 
30- 120 Mes~ Peat 1’1 
120+ 1.X MI.-CH 

PC(P) Partridge Creek 
peaty phase 

20.100 Mesic Pcat Pt 
O-50 c CH 
50+ SIL ML 

1% I’egois O-60 c CH 
60.100 L-CL M L 

Krx Rat Kivcr 
(‘ornplrx 

o-75 Mesic peat 1’1 
75.95 I.FS sw 10 SP 
951 FS SM to SI’ 

Sh Sand I&ch lb 100 S-G 

Sd Stcad o- 160 
loti+ 

MC\lC I’cat 
I.-C 

30-O 
O-I00 

sox Sd I.akc 
Cwnplcx 

O-60 

60.100 

srx Sand River 
(‘omplex 

O-I 10 Fihric Peat PI 
IlO- Mcaic Peat Pt 
145t S-01 SP-GP 

l.UX 

Whx 

TS!Zl%NldlXl 
Complex 

Whithorn 
(‘omplex 

O-50 S-COGT SP-GP 
SO- 100 SIL MI. 

O-90 FIbric Pçat 
90- 170 Mes~ Pcat 
I70+ I.-C 

Wi Wxked Point O-10 
I O-70 
7ot 

(‘ 
SI<‘ 

WI 

WSX 

WX 

Warpath o-10 
10-120 
pockets 

O-60 
fd- 170 
17ot 

Woodridge O-30 
30- 100 

Limc~torlc hzdrock 

c <‘II 
SIC <‘Il 
SII. MI. 

Frhric Peat Pt 
Mcrlc Pwt Pt 
L-C‘ ML-CH 

(‘osand-Gr SP-GP 

SP. ci 1’. 
GM 01 SM 

Pr 
Ml to CH 

I’( 
(‘11 

SP-G P 

Ml. 

1’1 
1’1 
MI:CH 

CH 
CH 

A-4 to A-7-6 

A-7-6 
A-4 

A-7-6 
A-4 

A-2 to A-4 
A-2 

A-l to A-2 

A-4 to A-7 

,2-7-h 

A-l 

A-4 

A-l 

A-l 
A-4 

A-4 to A-7 

A-l-h 
A-7-6 

A-7-6 
A-7-7 
A-4 

A-4 to A-7 

A-I 
A-l 

100 

100 
75-90 

100 
90- 100 

100 
100 

SO- 100 

I 00 

100 

30-50 

90-100 

30-70 

30-50 
90- 100 

100 

100 
100 

I 00 
100 
100 

100 

30-70 
30-70 

- 
I 00 

x5-95 
h@XO 

100 
70-80 

x5-95 
x5-95 

15-50 

I 00 

I ot) 

X-50 

X0-90 

20-30 

30-50 
K »90 

I 00 

Y 5. l t10 
9s 100 

Y5-100 
YS- 100 
YO- 100 

I 00 

20-30 

70-90 

x0-90 
50-70 

YO- I no 
50-70 

5-35 
3-15 

o- 15 

70.Y0 

Y5- IOO 

o-10 

WXO 

0. I 5 

o- 10 
60-X0 

70-90 

90-95 
YO- 

YO-Y5 
90-9s 
70-90 

70.Y0 

o- 10 
20-30 O-Il) 

0. 13 

5.5-6.0 
6.0-7.0 
7 4-8.0 

10.0.l5.0 6.0-7.0 
0.054.I3 7.0-x.0 
0.1%2.0 7.5-x.0 

0.05-O. 13 7.5-x.0 
1.0-2.0 7.0-x. 0 

- 6.5-7.2 
13.25+ 7.2-7 4 
1x25+ 7.4-7.x 

2s.o+ 7.0-x.0 

0 03 

0.05-0. 13 7.5-x 0 

15 O-20.0 

1.0-2.0 

6.5-7.0 

7 o-x.0 

- 

15.0-20.0 

15.0-20.0 
I O-2.0 

4.5-5.0 
5.0-6.0 
7.5-x.0 

0.3 

0.05 
0.05 

0.0s 
0.05 
1.5-2.5 

0.3 

25.0+ 
25.0+ 

7.0-x.0 
7.5-8.5 

3.5-5.0 
5.0-6.5 
7.5-8.0 

1 o-7.5 
7 o-x.0 

7 o-7 5 
7.0-x.0 
7.5-x.0 

4.5-5.5 
5 5-7.0 
7 5-X.0 

7 o-7.5 
7.0-x.0 <iravçl GW-GP 



Soil Suitubility Subclasses 
The basic soi1 properties that singly or in com- 

bination with others commonly affect soi1 suitabil- 
ity for selected engineering and recreation uses are 
in Table 51. These subclass designations serve to 
identify the kind of limitation or hazard for a par- 
ticular use. 

TABLE 51 
Codes utilized to identify limitations in evaluating 
soi1 suitability for selected uses (Tables 54 to 67) 

a 
b 

: 
e 
f 
g 
h 
i 

j 
k 
1 
m 
n 
0 
P 
q 
r 
s 
t 
” 

subgrade properties 
thickness of topsoil 
coarse fragments on surface 
depth to bedrock 
erosion or erodibility 
susceptibility to frost hazard 
contamination hazard of groundwater 
depth to seasonal water table 
flooding or inundation 
thickness of slowly permeable material 
permeability or hydraulic conductivity 
shrink-swell properties 
moisture limitations or deficit 
salinity or sulfate hazard 
organic matter 
stoniness 
depth to Sand or grave1 
rockiness 
surface texture 
topographie slope class 
moist consistence 

Guides for Assessing Soi1 Suitability 
Guides for assessing soi1 suitability for ten 

engineering related uses are given in Appendix D, 
(Tables 54 through 63). These tables provide as 
specifically as possible, definitions of the soi1 
properties which result in the specific suitability or 
degree of limitation. In assessing soi1 suitability 
for various engineering uses, the degree of suitabil- 
ity is determined by the most restrictive or severe 
rating assigned to any one of the listed soi1 proper- 
ties. For example, if the suitability is “Good” for 
a11 but one soi1 property and it is estimated to be 
“Very poor”, then the overall rating of the soi1 for 
that selected use is “Very poor”. Suitability of 
individual soi1 properties, if estimated to be “Fair” 
or “Poor”, cari be accumulative in their effect for a 
particular use. Judgement is required to determine 
whether the severity of the combined effects of 
several soi1 properties on suitability for a particu- 
lar use Will result in downgrading an evaluation. 
This is left to the discretion of the interpreter. It is 
incorrect to assume that each of the major soi1 
properties influencing a particular use has an 
equal effect. Class limits established for rating the 
suitability of individual soi1 properties take this 
into account. For a selected use, therefore, only 
those soi1 properties which most severely limit that 
use are specified. 

RE CREA TION 

Recreational Development of the Soils 
This section provides interpretations of soi1 

suitability for recreational development. Al1 kinds 
of soi1 cari be used for recreational activities of 
some kind. 

Soils and their properties determine to a large 
degree, the type and location of recreational facili- 
tics. Wet soils are not suitable for camp sites, 
roads, play grounds or picnic areas. Soils that 
pond and dry out slowly after heavy rains present 
problems where intensive use is contemplated. It is 
difficult to maintain grass caver for playing fields 
and golf courses on droughty soils. The feasibility 
of many kinds of outdoor activities are determined 
by other basic soi1 properties such as depth to bed- 
rock, stoniness, topography or land pattern, and 
the ability of the soi1 to support vegetation of dif- 
ferent kinds as related to its natural fertility. 

The criteria used to evaluate soi1 suitability for 
recreational uses in many cases relate to engineer- 
ing properties of soils and are adapted from guides 
found in Coen et a12’, and from guidelines devel- 
oped by the Soi1 Conservation Service, United 
States Department of Agriculture28 and the Can- 
ada Soi1 Survey Committee2g. 

Soi1 Suitability for Selected Recreation Uses 
The suitability of the various soi1 series and 

phases for selected recreation uses is shown in 
Table 53, according to four classes, Good, Fair, 
Poor and Very poor defined previously in the sec- 
tion on Engineering Uses. Subclasses are 
employed to identify the kind of limitation or haz- 
ard for a particular use. An explanation of sub- 
class symbols are provided in Table 51 and the 
Glossary. 

Guides for Assessing Soi1 Suitability for Recreation 
Use 

The guidelines for various recreation uses are 
presented in Appendix D, Tables 57 and 64 
through 67. 

Coen et al, 1977. Soi1 Survey of Yoho National Park, Can- 
ada. Alberta Soi1 Survey Report No. 37. 208~~. Alberta 
Institute of Pedology, University of Alberta, Edmonton, 
Alberta. 

IJSDA, 1971. Guide for Interpreting Engineering Uses of 
Soi]s. Soi1 Conservation Service USDA. SCS-45.87~~. 

CSSC, 1973. Proceedings of the Ninth Meeting of the Can- 
ada Soi1 Survey Committee, University of Saskatchewan, 
Saskatoon. 357~~. 

107 



TABLE 52 
Suitability Ratings of Soils in the Waterhen Area for Selected Engineering Uses 

As(P) Askandigau 
At Atikameg 

Bc 
Bmx 

BP 

Birch Bay 
Baynham 
Biscuit Point 

Ca 
Ci 
CI 
CR 
Cr 
Cl-x 

Cayer 
Chitek 
Cedar Lake 
Carbonate Bedrock 
Crane 
Cross Bay 

DP 
DW 

Davis Point 
Dering 

WP) 
Ei 

Easterville 
Egg Island 

Fd 
Fk 
FX 

Fairford 
Faulkner 
Freshford 

Gdx 
Ghx 

Grindstone 
Guy Hill 

Hd 
Hi 
HI 
Ht-x 
HW 

Holditch 
Hilbre 
Halcrow 
Horseshoe Island 
Howell 

Id 
In 

fnland 
fnwood 

Jax 
Jr(P) 
JX 

Janora 
Jumping River 
Julius 

Ki 
Kt 
Kx 

Kinwow 
Katimik 
Kilkenny 

Li 
Llx 
Lk 
Ln 

Limestone Point 
Lamb Lake 
Lee Lake 
Long Point 

Mg 
Mh 
Mf 
Ml(P) 
Mx 

MY 

Mantagao 
Marsh 
Meleb 
Meleb 
Molson 
McKay 

Napanee Bay 
Norris 

OrX 
0x 

Orok 
Okno 

Pc(P) 
Pe 

Partridge Creek 
Peguis 

Rrx Rat River 

Sb 
Sd 

Sm(P) 
sox 
Srx 

Sand beaches 
Stead 
Sagemace 
Sou1 Lake 
Sand River 

Pws 

PP 

PP 
Pws 
PP 

Pw 

PP 
PS 
Vb 
Pw, 
vc 

PS 

PP 

vw 
PS 

PP 
Pb 
Psb 

Pws 
Pws 

Pws 
Pb 
Pws 
PS 
Pws 

PS 

PP 

Pws 
FS 
Pws 

PP 
Pws 
Pws 

PP 
Pws 

PP 
PS 

PP 
VW 

PP 
PP 
Pws 
FS 

PS 
vw 

Pws 
Pws 

vw 
PS 

Pws 

PS 
vws 
Pws 
PS 
Pws 

Vah 
Va 

Va 
Va 
Va 

Va 
Va 
Va 
Va 
Va 
Fd 

Va 
Va 

Ph 
Va 

Va 
Va 
G 

Va 
Va 

Va 
Va 
Va 
Fa 
Va 

Va 
Va 

Va 
Va 
Va 

Va 
Va 
Va 

Va 
Va 
Va 
Fa 

Va 
Va 
Va 
Va 
Va 
Va 

Va 
Ph 

Va 
Va 

Va 
Va 

Va 

Fa 
Va 
Vah 
Fa 
Va 

PWI 

Fap 

Fpd 
Va 
PU 

Va 
Fap 
PI 
Vdr 
Va 
Fd 

Pal 
VH 

VH 
l’a 

Fap 
Fau 
G 

Va 
Va 

Va 
Fd 
Va 
Fu 
Va 

f’a 
Fap 

Va 
PL4 
Va 

l’a 
Va 
Va 

Fdp 
Va 

& 

Fa 
VU 
Pw 
Vn 
va 
Fau 

PW 
V\r 

Va 
Va 

VWa 
Pa 

Va 

FI4 
Va 
Pwl 
G 
Va 

f’\i,P 
L’au 
PWp 

\‘a* 

PfiP 
Pa 
Vdr 
Va\$ 
Pd 

Pa 
VU 

vu 
I’d 

f’P 
f’wd 
G 

Vaw 
Van 

\‘au 
Pd 
vau 
P\c 
Va\\ 

I’d 
I’wp 

va\\ 
Vi 
Vau 

I’P 
vau 
Vau 

I’P 
Vwa 
Pu 
VU 
Vaw 
Vi 

f’W 

f’wh 

vau 
\‘au 

Vha 
PH 

Va\& 

Ph 
Vafi 
Vvvf 
Fa 
Vau 

Vwf 
Fa 

F~P 
Vaw 
Pw 

Vaw 

Fwp 
PS 
Vr 
Vaw 
Fd 

Pa 
PW 

vw 
Pa 

Fa 
Fwd 
G 

Vaw 
Vaw 

Vaw 
Fda 
Vaw 
Fw 
Vaw 

Pa 

Fwp 

Vaw 
Vi 
Vaw 

Fap 
vws 
Vaw 

Fdp 
Vaw 
Pw 

Fap 

Pa 
Vwa 
Pw 
Pw 
Vaw 
Vi 

Pw 
Pw 

Vaw 
Vaw 

Va 
Pa 

Vaw 

Pi 
Vaw 
Vwf 
G 
Vaw 

vw 
PP 

Vd 
vsw 
Vd 

vws 

PwP 
PS 
Vr 
vws 
Vsk 

Psw 
vu, 

vw 
Vd 

PP 
Vd 
Vsk 

vws 
vws 

vws 
Vd 
vws 
FS 
vws 

Vd 

PWP 

vws 
Viw 
vws 

Psp 
Vwh 
vws 

Vdr 
vws 
Vd 

PP 

pw 
VW 
vw 
vw 
vws 
Vi 

vw 
vw 

vws 
vws 

vw 
Pw 

vws 

Vhi 
vws 
VW 
FP 
vws 

PW PSU, 
G PP 

Pg Pd 
Vwh VSU 
Phg Pdu 

Vwh vsu 
FW FS 
G PS 
Vk Vd 
Vwh vsu 
Vkd Vs 

Fw FS 
vw vu, 

vw vu 
G PS 

G PP 
pg Pd 
Vk vs 

Vwh vsw 
Vwh vsw 

Vwh vsw 
Pg Pd 
Vwh vsw 
FW vs 
Vwh vsw 

Fw PS 
FW FS 

Vwh Vs* 
Vi PW 
Vwh vsw 

G PSP 
Vwh vsw 
Vwh vsw 

Gg Pdp 
Vwh 

Phg 

vsw 

Pdp 
Vk vs 

Fw PSP 
vw vw 
Pw Pw 
vw vw 
Vwh vsw 
Vi FS 

Pw Pw 
Vhw vsw 

Vwh vsw 
Vwh vsw 

vw VWS 
Fw PS 

Vwh vsw 

Vki Vs 
Vwh VSU’ 
Pw Psw 
Vk vs 
Vwh vsw 

G 
Fkp 

Vd 
Vah 
Vd 

Vah 

Fkg 
G 
Vd 
Vah 
Vak 

G 
Vh 

Ph 
Pd 

Fkp 
Pd 
Vak 

Vah 
Vah 

Vah 
Pd 
Vah 
Va 
Vah 

Pd 
Fka 

Vah 
Vi 
Vah 

FP 
Vah 
Vah 

Pdg 
Vah 
Vh 
Fap 

FP 
Vi 
Ph 
Vh 
Vah 
Vi 

Fa 
Va 

Vah 
Vah 

Vah 
Fka 

Vah 

Vi 
Vah 
G 
Fa 
Vah 

Vkh 
Pk 

Pdp 
Vhg 
Vd 

Vhg 
Pk 
Vk 
Vd 

Vhg 
Pd 

Vk 
Vh 

Ph 

“dg 

Pk 
Vd 

Gg 

Vhg 
Vk 

Vd 
Pd 

“hg 
Pk 

W 

f’d 
Pk 

Vhg 
Vi 

Vhg 

Pk 

Vhg 
Vhg 

W 
Vhg 
Pd 

Gg 

Pk 
Vi 
Ph 
Vh 

Vk 
Vi 

Vk 

Vhg 

Vhg 
Vhg 

Vh 
Phk 

Vhg 

Vig 

Vhg 
Vkh 
Fka 
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TABLE 52 
Suitability Ratings of Soils in the Waterhen Area for Selected Engineering Uses 

Ccont’d) 

Soi1 \iimc 

Tremauden 

-fop 
SO,, 

PS 

f’ermancnt I.“GiI Sanitaq Landfdl 
Sand & Raad- Bldgr. wirh Road? & 1 rench *rca COKY Scwagc SepttC 

Gravcl Tilt Barcmentr street, Type .rype Matmal ILagoons Tanks 

ci çw Pw FW Vsk Vk Vs Vk Phg 

Whx 

WP 
Wr 
wsx 
WX 

Whithorn 
Wicked Point 
Warpath 
Waskwei 
Woodridge 

Pus Va Va Vaw 
PS Va Pa Pad 
PS Va Pal Pa 
Pws Va Va Vaw 
Psb G G G 

Vaw vws Vwh vsw Vah Vhg 
Pa Vd G PS Pd Pdg 
Pa PSW Fw FS G Vk 
Vaw vws Vwh vsw Vah Vha 
G Vsk Vk Vs Vak Gg 
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Map S! mhol 
& f’harc Soif Uamc 

f’lq 
Ciround 

Camp 
Area 

f’athr & 
rraih 

As(P) Askandigau 
Al Atikameg 

Bc 
Bmx 

BP 

Birch Bay 
Baynham 
Biscuit Point 

Ca 
Ci 
CI 
CR 
Cr 
Crx 

Cayer 
Chitek 
Cedar Lake 
Carbonate Bedrock 
Crane 
Cross Bay 

DP 
Dr(P) 

Davis Point 
Dering 

WV 
Ei 

Easterville 
Egg Island 

Fd 
Fk 
FX 

Fairford 
Faulkner 
Freshford 

Gdx 
Ghx 

Grindstone 
Guy Hill 

Hd 
HI 
Hrx 
Hw 

Holditch 
Hilbre 
Halcrow 
Horseshoe Island 
Howell 

Id 
In 

lnland 
Inwood 

Jax 
Jr(P) 
Jx 

Janora 
Jumping River 
Julius 

Ki 
Kt 
Kx 

Kinwow 
Katimik 
Kilkenny 

Li 
Llx 
Lk 
Ln 

Limestone Point 
Lamb Lake 
Lee Lake 
Long Point 

vsw 

PP 

Fdw 
vsw 

Pwp 

vsw 
PP 
FS 
Vr 
vsw 
Pcd 

PW 
vw 

VW 
Fsp 

PP 
Pdp 
Pm 

vsw 
vsw 

vsw 

Pdp 
vsw 
US 

vsw 

Pws 

PP 

vsw 
Pw 
vsw 

PP 
vsw 
vsw 

Pdp 
vsw 

PwP 
Pmc 

Psw 

FP 

PP 
vsw 
PwP 

vsw 

Fw P 
FS 
Vr 
vsw 
Fc 

Pw 
vw 

vw 
FS 

FP 
PP 
FS 

vsw 
vsw 

vsw 
PP 
vsw 
tws 
vsw 

Pws 

Fwp 

vsw 
Pw 
vsw 

FS 
vsw 
vsw 

PP 
vsw 

PwP 
Pm 

vsw 
PP 

PP 
vsw 
Pwp 

vsw 

PQ 
FS 
Vr 
vsw 
Fc 

Pw 
vw 

vw 

FSP 

PP 
PP 
FS 

vsw 
vsw 

vsw 
PP 
vsw 
tu5 
vsw 

Pws 

PP 

vsw 
Pw 
vsw 

FP 
vsw 
vsw 

PP 
vsw 
PwP 
PP 

vsw 

Fsp 

PP 
vsw 
PwP 

vsw 

PwP 
Fa 
Vr 
vsw 
Fc 

FS 
vw 

vw 
FS 

FSP 
PP 
G 

vsw 
vsw 

vsw 

PP 
vsw 
tW 

Vsa 

PS 

Pwp 

vsw 
Pw 
vsw 

FP 
vsw 
vsw 

. 
PP 
vsw 

PwP 
FP 

vw 

Fa 

PP 
Vaw 

PwP 

Vaw 

Fwp 
Pa 
Vr 
Vaw 
Pd 

Pa 
vws 

vw 
Pa 

Fa 

PP 
G 

Vaw 
Vaw 

Vaw 

PP 
Vaw 
tW 

Vaw 

Pa 

Fwp 

Vaw 
Vi 
Vaw 

FP 
Vaw 
Vaw 

PP 
Vaw 

PwP 
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109 



TABLE 53 
Suitability Ratings of Soils in the Waterhen Area for Selected Recreation Uses 

(cont’d) 

Mg Mantagao 
Mh Marsh 
MI Meleb 
MI(P) Meleb 
MX .Molson 

MY McKa) 

WR 
Nr( P) 

Sapanee Ba> 
Sorris 

OLX 
0X 

Orok 
Okno 

Pc(P) 
Pe 

Partridge Creek 
Peguis 

Rrx 
Sb 
Sd 
Sm(P) 
sox 
Srx 

Rat River 
Sand beaches 
Stead 
Sagemace 
Sou1 Lake 
Sand River 

TUX Tremauden 

Whx 

WP 
Wr 
wsx 
WX 

Whithorn 
Wicked Point 
Warpath 
Waskwei 
U’oodridge 

f’IC”lC 
AiCil 

PS 
vu 
PU 
vw 
Ysu 
Fsu 

VWS 

vws 

vsw 
VSU 

VU3 
Pws 

VSU 
f’w 
vsw 
PSU 
FS 

VSW 

F\L. 

vsw 
FS 
P U’ 
Vsa 
Fc 

Camp 
Arca 

PSW 
vu, 
Pwp 
VW 
vsu 
FSH 

vws 
vws 

vsw 
vsw 

vws 
Pu5 

vsw 
Pwi 
vsw 
vsw 
FS 
vsw 

Fw 

vsw 

Fsp 
Pw 
Vsa 
Fc 

PS 
vw 
PU 
vw 
VSU 
Fsu 

Vws 
vws 

vsw 
vsw 

vws 
PS 

vsu, 
Fwi 
vsw 
vsw 
G 
vsw 

Fw 

vsw 
FS 
FS 
vsw 

FN 
Va 
PU 
VWS 
Vau 
VI 

Van 
Vau 

Va 
f’a 

Vau 
PU 
Vau 
VU 
G 
Vau 

Vau 
Pa 
Pa 
Vaw 

110 



Appendix A 

GLOSSARY 

AASHO clusstjïcarion (soi1 engineering) - The officia] classifica- 
tion of soi1 materials and soi1 aggregate mixtures for 
highway construction used by the American Association 
of State Highway Officia]s. 

Acid soil - A soi1 having a pH less than 7.0. See also Reaction, 
soil. 

Acidi?y - (Alkalinity) - The degree of acidity of the soi1 
expressed in pH values. See Reacrion. soi/. 

Afforestafion - The artifical establishment of forest crops by 
planting or sowing on land that has not previously, or 
recently, grown trees. 

Alluvium -A general term for all deposits of rivers and streams. 

Arab/e soi/ - Soi1 suitable for plowing and cultivation. 

Associalion -A sequence of soils of about the same age, derived 
from similar parent material, and occuring under similar 
climatic conditions but showing different characteristics 
due to variations in relief and in drainage. 

1/3 Atmosphere Moisrure - The moisture percentage on dry 
weight basis of a soi] sample that has been air dried, 
screened, saturated and subjected to a soil moisture ten- 
sion of 345 cm of water through a permeable membrane 
for a period of 48 hours. It approximates the soi] mois- 
ture retention capacity. 

Avoilable nurrient - That portion of any element or compound 
in the soi1 that cari be readily absorbed and assimilated by 
growing plants. 

Avui/uble soi/ moisfure - 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. 

Basa1 Area - The area of the cross section (measured inside or 
outside the bark, usually the latter) of a single tree or a11 
trees in a stand, expressed either in square feet or square 
meters. 

Base sarurafion percentage - The extent to which the adsorption 
complex of a soi1 is saturated with exchangeable cations 
other than hydrogen and aluminum. It is expressed as a 
percentage of the total cation exchange capacity. 

Bearing cupacity - Capacity of soi] (in moist to wet conditions) 
to support loads such as buildings, people, vehicles, and 
animais. 

Bedrock - The solid rock that underlies soi1 and regolith or that 
is exposed at the surface. 

Biomass - The total amount of living material in a particular 
habitat or area (in forestry pertaining to plant biomass or 
tree biomass). 

Boulders - Stones which are larger than 60 cm in diameter. 

Bulk densizy - The weight of oven dry ‘soi1 (105 degrees C) 
divided by its volume at field moisture conditions, 
expressed in grams per cubic centimeter. 

Buried soi/ - Soi1 covered by an alluvial, loessial, or other 
deposit, usually to a depth greater than the thickness of 
the solum. 

Calcareous soi1 - Soi1 containing suftïcient calcium carbonate 
(often with magnesium carbonate) to effervesce visibly 
when treated with hydrochloric acid. 

Calcium Carbonate Equivalent - Refers to the percent of carbo- 
nates in the soi1 expressed on the basis of calcium carbo- 
nate. Terms used to express the carbonate contents of 
soils are: 

noncalcareous . . . . . <l% 
weakly calcareous . . . . . . l-5% 
moderately calcareous . . . . 6-15% 
strongly calcareous . . . . 16-25% 
v. strongly calcareous . . . .26-40% 
extremely calcareous . X0% 

Capilhwyfringe - A zone of essentially saturated soi1 just above 
the water table. The size distribution of the pores deter- 
mines the extent and degree of the capillary fringe. 

Curbon-nitrogen ratio (UN ratio) - The ratio of the weight of 
organic carbon to the weight of total nitrogen in a soi1 or 
in an organic material. 

Cation Exchange Capacizy (CEC) - A measure of the total 
amount of exchangeable cations that cari be held by a 
soi]. Expressed in milliequivalents per 1OOg of soi]. 

Clay - 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, soil materials that con- 
tain 40 or more percent clay, less than 45 percent sand 
and less than 40 percent silt. See Texture. soil. 

Clayey - A soi1 particle size class used to describe soi1 materials 
with more than 35% clay by weight. See Parricle size, soil. 

Clear Curring - A method of cutting that removes the entire 
timber stand on the area tut. 

Cobbfes - Rock fragments 8 to 25 cm in diameter. 

Coarse fexfure - The texture exhibited by soils with high sand 
contents, such as sands, loamy sands, and sandy loams. 
See also Texture, soif. 

Color - Soi1 colors are compared with a Munsell color chart. 
The Munsell system specifies the relative degrees of the 
three simple variables of color: hue, value and chroma. 
For example: IOYR 6/4 means a hue of IOYR, a value of 
6, and a chroma of 4. 

Complex (soi/) - A mappi& unit used in detailed and recon- 
naissance soi1 surveys where two or more soi1 series that 
are SO intimately intermixed in an area that it is impracti- 
cal to separate them at the scale of mapping used. 

Concrefions - Hard grains, pellets or nodules from concentra- 
tion of compounds in the soi1 that cernent soil grains 
together. 

Conductivity e/ectrica/ - A physical quantity that measures the 

III 



readiness with which a medium transmits electricity. It LS 
expressed as the reciprocal of the electric resistance 
(ohms) or millisiemens per cm at 25 degrees C of a con- 
ductor 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. 

Coni/er - A tree belonging to the order Coniferae with cones 
and evergreen leaves of needle shape or “scale like”. The 
tree is harvested to produce wood known commercially 
as “softwood”. 

Consistence (soi/) - The mutual attraction of the particles in a 
soi1 mass, or their resistance to separation or deforma- 
tion. It is described in terms such as loose, soft, friable, 
lïrm, hard, sticky, plastic or cemented. 

Consumptive use factor (CU) - The ratio of consumptive use of 
water by a trop to potential evapotranspiration. An 
actively growing trop that completely covers the soi1 over 
a large area and that has an ample supply of readily 
available soil water has a consumptive use factor of 1.0. 

Consumptive use of bvater - The sum of the amount of water 
transpired by the plants and evaporated from the soi1 sur- 
face and from intercepted precipitation. It may be less or 
greater than potential evapotranspiration. 

Contour - An imaginary line connecting points of equal eleva- 
tion on the surface of the soil. 

Control section, soi1 - The vertical section upon which the taxo- 
nomic classification of soi1 is based. The control section 
usually extends to a depth of 100 cm in minera1 materials 
and 160 cm in organic materials. 

Caver - This term generally has one of the following meanings: 

1. Vegetation or other material providing protection 

2. In forestry, low growing shrubs and herbaceous 
plants under trees (i.e., ground caver vs. tree caver) 

3. Any vegetation producing a protective mat on or 
just above the soil surface. 

Caver Type - A descriptive term used to group together soft- 
wood (coniferous), hardwood (deciduous), or mixed 
wood (a mixture of softwoods and hardwoods) stands. 

Creep (soi/) - Slow mass movement of soi1 and soi1 material 
down rather steep slopes primarily under the influence of 
gravity, but aided by saturation with water and by alter- 
nate freezing and thawing. 

Crown - The Upper part of a tree, including the branches and 
foliage. 

Crown Glass - All trees in a stand with tops or crowns occupy- 
ing a similar position in the canopy or crown caver. 
Crown classes usually distinguished are: 

dominant: 

Go-dominant: 

Trees with crowns extending above 
the general level of the forest canopy 
and receiving full light from above 
and partly from the side; larger than 
the average trees in the stand and 
with crowns well developed but pos- 
sibly somewhat crowded on the sides. 
Trees with crowns forming the gen- 
eral Upper level of the forest canopy 
with the dominants receiving full light 
from above, but comparatively little 
from the sides; usually with small 
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crowns and stem diameter; consider- 
ably crowded on the sides. 

intermediate: Trees with crowns below but still 
extending into the general level of the 
forest canopy, receiving a little direct 
light from above but none from the 
sides; usually with small crowns and 
stem diameter; considerably crowded 
on the sides. 

Crown Caver - The canopy formed by the crown of all the trees 
in a forest. 

Cut-over Forest - A forest in which most or all of the merchan- 
table timber has been tut. 

Deciduous Tree - A tree that sheds all its leaves every year at a 
certain season. 

Becile portion - A one-tenth portion. As used in the soi1 map 
symbol A7 B3 means that the A soils caver seven tenths 
and the B soils caver three tenths of the map unit. 

Delra - A fluvial or glaciofluvial fan shaped deposit at the 
mouth of a river that empties into a lake or sea. 

DeJocculare - TO separate or to break up soil aggregates into 
individual particles by chemical or physical means or 
both. 

Dlameter Breasr Height (DBH) - The diameter of a tree 1.35 m 
above ground level. 

Dispersion - Is rated high, moderate or low depending on how 
readily the soi1 structure breaks down or slakes because 
of excess moisture. A rating of high indicates that soi1 
aggregates slake readily; a rating of low indicates that 
aggregates are resistant to dispersion and remain 
clumped together. 

Drainage (soil) - (1) The rapidity and extent of the removal of 
water from the soi1 by runoff and flow through the soi1 to 
underground spaces. (2) As a condition of the soil, it 
refers to the frequency and duration of periods when the 
soi1 is free of saturation. 

Drainage in soi1 reports is described on the basis of 
actual moisture content in excess of field capacity and 
length of the saturation period within the plant root zone. 
The terms are as follows: 

Very rapidly drained - Water is removed from the soi] very 
rapidly in relation to supply. Excess water flows down- 
ward very rapidly if underlying material is pervious. 
There may be very rapid subsurface flow during heavy 
rainfall provided there is a steep gradient. Soils have very 
low available water storage capacity (usually less than 2.5 
cm) within the control section and are usually coarse in 
texture, or shallow, or both. Water source is precipita- 
tion. 

Rapidly drained - Water is removed from the soi1 rapidly 
in relation to supply. Excess water flows downward if 
underlying material is pervious. Subsurface flow may 
occur on steep gradients during heavy rainfall. Soils have 
low available water storage capacity (2.5-4 cm) within the 
control section, and are usually coarse in texture, or shal- 
low, or both. Water source is precipitation. 

Weil drained - Water is removed from the soi1 readily but 
not rapidly. Excess water flows downward readily into 
underlying pervious material or laterally as subsurface 
flow. Soils have intermediate available water storage 
capacity (4-5 cm) within the control section, and are gen- 



erally intermediate in texture and depth. Water source is 
precipitation. On slopes subsurface flow may occur for 
short durations but additions are equaled by losses. 
These soils are usually free of mottles within 100 cm of 
the surface but may be mottled below this depth. Soi1 
horizons are usually bright colored. 

Moderafely weil drained - Water is removed from the soi1 
somewhat slowly in relation to supply. Excess water is 
removed somewhat slowly due to low perviousness, shal- 
low water table, lack of gradient, or some combination of 
these. Soils have intermediate to high water storage 
capacity (5-6 cm) within the control section and are usu- 
ally medium to fine in texture. Soils are commonly mot- 
tled in the 50 to 100 cm depth. Colors are du11 brown in 
the subsoil with stains and mottles. 

Imperfecrly drained - Water is removed from the soi1 suf- 
ficiently slowly in relation to supply to keep the soi1 wet 
for a signifïcant part of the growing season. Excess water 
moves slowly downward if precipitation is major supply. 
If subsurface water or groundwater, or both, is the main 
source, flow rate may vary but the soi1 remains wet for a 
Sign&ant part of the growing season. Precipitation is the 
main source if available water storage capacity is high; 
contribution by subsurface flow or groundwater flow, or 
both, increases as available water storage capacity 
decreases. Soils have a wide range in available water sup- 
ply, texture, and depth, and are gleyed phases of well 
drained subgroups. These soils generally have mottling 
below the surface layers and generally have duller colors 
with depth, generally brownish gray with mottles of yel- 
low and gray. 

Poor/y drained - Water is removed SO slowly in relation to 
supply that the soi1 remains wet for a comparatively large 
part of the time when the soi1 is not frozen. Excess water 
is evident in the soi1 for a large part of the time. Subsur- 
face flow or groundwater flow, or both, in addition to 
precipitation are main water sources; there may also be a 
perched water table, with precipitation exceeding evapo- 
transpiration. Poorly drained soils have a wide range in 
available water storage capacity, texture, and depth, and 
are gleyed subgroups, Gleysols, and Organic soils. 

Very poorly drained - Water is removed from the soi1 SO 
slowly that the water table remains at or on the surface 
for the greater part of the time the soil is not frozen. 
Excess water is present in the soi1 for the greater part of 
the time. Groundwater flow and subsurface flow are 
major water sources. Precipitation is less important 
except where there is a perched water table with precipi- 
tation exceeding evapotranspiration. These soils have a 
wide range in available water storage capacity, Texture, 
and depth, and are either Gleysolic or Organic. 

Drumlin - See Appendix C. 

Drylandfarming - The practice of trop production in low rain- 
fa11 areas without irrigation. 

Eluvia/ horizon - A horizon from which material has been 
removed in solution or in water suspension. 

End moraine - See Appendix C. 

Eolian - Soi1 material accumulated through wind action. 

Ericaceous - Shrubby perennial plants of the Ericaceae (Heath) 
family. Includes such plants as leàther leaf (Chamae- 
daphne calyculara). bearberry (Arclostaphylos uva-ursi). 
wild rosemary (Andromeda giaucophylla). sheep-laurel 
(Kafmia polifolio), and Labrador tea (Ledum spp.). 

Erosion - The wearing away of the land surface by detachment 
and transport of soi1 and rock material through the 
action of moving water, wind or other geological pro- 
cesses. 

Evapotranspiration - The combined loss of water from a given 
area, and during a specific period of time, by evaporation 
from the soi1 surface and transpiration from plants. 

Even-aged - A stand of trees in which only small differences in 
age occur between the individuals. 

Exchange capacily - See calion exchange capacity. 

Family, soi/- A category in the Canadian system of soi1 classifi- 
cation. A soi1 family is a subdivision of a subgroup, carry- 
ing the additional differentiating properties of parent 
material characteristics, soi1 climatic factors, and soi1 
reaction. 

Farm Forestry - The practice of forestry on farm or ranch land, 
generally integrated with other farm or ranch operations. 

Field Moisrure Equiva/enr - The minimum moisture content 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 shiny 
appearance. 

Fine rexrure - The texture exhibited by soils with a high content 
of fine particles such as silts and clays. This includes the 
textural classes of clay loam, sandy clay loam, silty clay 
loam, silty clay, and clay. See also Texture, soi/. 

Floodplain - The land bordering a stream, built up of sediments 
from overflow of the stream and subject to innundation 
when the stream is at flood stage. 

F/uvia/ deposirs - Al1 sediments past and present, deposited by 
flowing water, including glaciofluvial deposits. 

Fores1 - A plant association predominantly of trees and other 
Woody vegetation. 

Frosr heave - The raising of the surface caused by ice in the sub- 
soil. 

Friable - Soi1 aggregates that are soft and easily crushed 
between thumb and forefïnger. 

Giaciofluviai deposirs - Material moved by glaciers and subse- 
quently 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. 

Gleyedsoil- An imperfectly or poorly drained soi1 in which the 
material has been modifïed 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 soil. 

Gleysolic - An order of soils developed under wet conditions 
and permanent or periodic reduction. These soils have 
low chromas or prominent mottling or both, in some 
horizons. 

Granular Srrucrure - See Srrucrure. soif. 

Grave/- Rock fragments 2 mm to 7.5 cm in diameter. 

Grear group. soi/ - A category in the Canadian system of soi1 
classification. These are subdivisions of each order, based 
on the strengths of the dominant processes in soi1 forma- 
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Con. Twenty eight soi1 great groups are currently recog- 
nized. 

Grass Mean Annual Incremenr (GMAI) - Total growth of trees 
in a stand up to a given age, divided by that age. 

Gross Merchanrable Volume - Total volume of wood being 
removed from the forest (unculled). 

Ground moraine - An unsorted mixture of rocks, boulders, 
Sand, silt and clay deposited by glacial ice. The predomi- 
nant material is till; most till is thought to have accumu- 
lated under the ice by lodgment, but some till has been let 
down from the Upper surface of the ice by ablation. 
Resorting and modification may have taken place to 
some extent by wave-action of glacial melt waters. The 
topography is most commonly in the form of undulating 
plains with gently sloping hills and enclosed depressions. 

Groundwarer - Water beneath the soi1 surface, usually under 
conditions where the voids are completely filled with 
water (saturation). 

Halophytic vegetation - vegetation that grows naturally in soils 
having a high content of various salts. It usually has 
fleshy leaves or thorns and resembles desert vegetation. 

Hardwoods - A term applied to one of the botanical groups of 
trees that have broad leaves; also wood produced by trees 
of this group regardless of texture. 

Horizon (soi/) - A layer in the soil profile approximately paral- 
lel to the land surface with more or less Weil-defined 
characteristics that have been produced through the 
operation of soil forming processes. See Appendix B. 

Horizon boundary - The lower boundary of each horizon is 
described by indicating its distinctness and form. The dis- 
tinctness depends on the abruptness of vertical change 
(thickness). The form refers to the variation of the 
boundary plane. 

Disrincrness - 
abrupt - less than 2 cm 
clear - 2 to 5 cm 
gradua1 - 5 to 15 cm 
diffuse - more than 15 cm 

Form - 
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 

Humic layer - A layer of highly decomposed organic soi1 mater- 
ial containing little fibre. 

Hydraulic conductivity - Refers to the effective flow velocity or 
discharge velocity in soil at unit hydraulic gradient. It is 
an approximation of the permeability of the soil and is 
expressed in cm per hour. 

Hydrologie cycle - The conditions through which water natu- 
rally passes from the time of precipitation until it is 
returned to the atmosphere by evaporation and is again 
ready to be precipitated. 

Hydrophyre - Plants growing in water or dependent upon wet 
or saturated soi1 conditions for growth. 

Illuviaf horizon - A soi1 horizon in which material carried from 
an overlying layer has been precipitated from solution or 
deposited from suspension. The layer of accumulation. 

Impeded drainage - A condition that hinders the movement of 
water by gravity through the soils. 

Inclusion - Soi1 type found within a mapping unit that is not 
extensive enough to be mapped separately or as part of a 
complex. 

Incremen? - The increase in diameter basa1 area, height, vol- 
ume, quality, or value of a tree or stand during a given 
period. 

Indicaforplant - Any plant that by its presence, its frequency or 
its vigor indicates any particular property of the site-par- 
ticularly but not exclusively of the soil. 

Znfiltrafion - The downward entry of water into the soi1 

Irrigarion - The artifïcial application of water to the soil for the 
benetït of growing crops. 

Irrigation requiremenr (IR) - Refers to the amount of water 
exclusive of effective precipitation that is required for 
trop production. 

Lacustrine deposirs - Material deposited by or settled out of 
lake waters and exposed by lowering of the water levels 
or elevation of the land. These sediments range in texture 
from Sand to clay and are usually varved (layered annual 
deposits). 

Lnndforms - See Appendix C. 

Londscape - All the natural features such as fields, hills, forest, 
water, etc., which distinguish one part of the earth’s sur- 
face from another part, 

Leaching - The removal from the soi1 of materials in solution. 

Limiting Factor - A factor whose absence, or excessive concen- 
tration, exerts some restraining influence upon a popula- 
tion through incompatibility with species requirements or 
tolerance. 

Liquid iimir (Upper plastic iimir) - The water content corre- 
sponding to an arbitrary limit between the liquid and 
plastic states of consistency of a soil. The water content at 
this boundary is defined as that at which a pat of soi1 tut 
by a groove of standard dimensions Will flow together for 
a distance of 1.25 cm under the impact of 25 blows in a 
standard liquid limit apparatus. 

Lineal shrinkage - This is the decrease in one dimension 
expressed as a percentage of the original dimension of the 
soil mass when the moisture content is reduced from a 
stipulated percentage (usually tïeld moisture equivalent) 
to the shrinkage limit. 

Lirrer - A surface layer of loose organic debris in forests, con- 
sisting of freshly fallen or slightly decomposed organic 
materials. 

Loam - A soil textural class. Sec also Texture, soil 

Loamy - A soi1 particle size class containing more than 15% 
fine Sand or coarser particles by weight and less than 35% 
clay. See also Particle size. soil. 

Mapping Unit - Any delineated area shown on a soi1 map that is 
identified by a symbol. A mapping unit may be a soi1 
unit, a miscellaneous land type, or a soil complex. 

Marsh - Periodically flooded or continually wet areas having 
the surface not deeply submerged. It is covered domi- 
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nantly with sedges, cattails, rushes or other hydrophytic 
plants. 

Maruriry - The approximate age beyond which growth falls off 
or the rate of decay increases. 

Medium rexture - Intermediate between fine textured and 
coarse textured soils. It includes the very fine sandy loam, 
loam, silt loam, and silt soil texture classes. See also Tex- 
lure, soil. 

Merchanfable Volume (Net) - Volume of wood of a size and 
quality suitable for marketing and utilization. 

Mesophyre - Plants requiring intermediate moisture conditions 
and are not very resistant to drought. 

Microrelief - Small-scale, local differences in relief including 
mounds, swales or hollows. 

Milliequivalent (me) - One-thousandth of an equivalent. An 
equivalent is the weight in grams of an ion or compound 
that combines with or replaces one gram of hydrogen. 
The atomic or formula weight divided by valence. 

Mineralsoil- A soi1 consisting predominantly of, and having its 
properties determined predominantly by, minera1 matter. 
It contains less than 17% organic carbon (30% organic 
matter) by weight, except for a mesic or humic organic 
layer up to 40 cm thick or predominantly fibric organic 
material up to 60 cm thick. 

Mixed Forest - A forest composed of two or more species of 
trees. In practice, usually a forest in which at least 20% 
are trees of other than dominant species. Frequently 
applied to forests consisting of a combination of hard- 
wood softwood species. 

Modified Clear Curting - A clear cutting system in which the 
size and shape of the tut areas are varied to provide a 
source of seed for the tut areas from timber margins. 

Moisture Regime - Annual moisture status of the unconsoli- 
dated soil material, expressing the moisture available to 
trees in descriptive terms. The broad classes used by for- 
esters are given below with the approximate equivalent 
terms used by soil surveyors. 

Dry periodic to prolonged lack of soil moisture 
(excessively drained). 

Fresh adequate soi1 moisture supply, without pro- 
longed lack or excess of soi1 moisture (well 
drained). 

Moist periodic excess of soi1 moisture (imper- 
fectly drained). 

Wet prolonged to permanent excess to soil 
moisture (poorly drained). 

Saturated permanent excess of soil moisture at the 
surface (very poorly drained). 

Mott/es - Irregularly marked spots or streaks, usually yellow or 
orange but sometimes blue. They are described in order 
of abundance (few, common, many), size (fine, medium, 
coarse) and contrast (faint, distinct, prominent). Mottles 
in soils indicate poor aeration and lack of good drainage. 

Order. soi/ - The highest division or category in the Canadian 
system of soil classification. Soils are categorized at the 
order level based on properties that reflect the soi1 envi- 
ronment and its effects on the dominant soil-forming 
processes. All the soils of Canada have been divided into 
nine orders; Brunisolic, Chernozemic, Crysolic, Gley- 
solic, Luvisolic, Organic, Podzolic, and Solonetzic. 

Oufwash - Sediments “washed out” beyond the glacier by flow- 
ing water and laid down in thin beds or strata. Particle 
size may range from boulders to silt. 

Ovendry soi/ - Soil that has been dried at 105 degrees C until it 
has reached constant weight. 

Oversfory - The portion of the trees in a forest stand forming 
the Upper crown caver. 

Parenr marerial- The unaltered or essentially unaltered minera1 
or organic material from which the soi1 profile develops 
by pedogenic processes. 

Partial Curfing - 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 seedlings, and is ordinarily removed following the 
successful establishment of reproduction. 

Parricle size. soi/ - The grain size distribution of the whole soi1 
including the coarse fraction. It differs from texture, 
which refers to the fine earth (less than 2 mm) fraction 
only. In addition, textural classes are usually assigned to 
specific horizons whereas soi1 family particle-size classes 
indicate a composite particle size of a part of the control 
section that may include several horizons. 

The particle-size classes for family groupings are as 
follows: 

FragmenfalStones, cobbles and gravel, with too little fine 
earth to fil1 interstices larger than 1 mm. 

Sandy-skeletal Particles coarser than 2 mm occupy 35% 
or more by volume with enough fine earth to fiIl inters- 
tices larger than 1 mm; the fraction tïner than 2 mm is 
that defmed for the sandy particle-size class. 

Loamy-skelefal Particles 2 mm-25 cm occupy 35% or 
more by volume with enough fine earth to fiIl interstices 
larger than 1 mm; the fraction finer than 2 mm is that 
defined for the loamy particle-size class. 

Clayey-skeleral Particles 2 mm-25 cm occupy 35% or 
more by volume with enough fine earth to tïll interstices 
larger than 1 mm; the fraction fïner than 2 mm is that 
defïned for the clayey particle-size class. 

Sandy The texture of the fine earth includes sands and 
loamy sands, exclusive of loamy very fine sand and very 
fine sand textures; particles 2 mm- 25 cm occupy less than 
35% by volume. 

Loamy The texture of the fine earth includes loamy very 
fine Sand, very fine Sand, and titrer textures with less than 
35% clay; particles 2 mm-25 cm occupy less than 35% by 
volume. 

Course-loamy. A loamy particle size that has 15% or 
more by weight of fine sand (0.25-o. 1 mm) or coarser par- 
ticles, including fragments up to 7.5 cm, and has less than 
18% clay in the fine earth fraction. 

Fine-loamy. A loamy particle size that has 15% or more 
by weight of fine sand (0.25-0.1 mm) or coarser particles, 
including fragments up to 7.5 cm, and has 18-35% clay in 
the fine earth fraction. 

Coarse-&y. A loamy particle size that has less than 15% 
of fine Sand (0.25-0.1 mm) or coarser particles, including 
fragments up to 7.5 cm, and has less than 18% clay in the 
fine earth fraction. 

Fine-silfy. A loamy particle size that has less than 15% of 

II5 



fine sand (0.25-0.1 mm) or coarser particles, including 
fragments up to 7.5 cm, and has 18-35% clay in the fine 
earth fraction. 

C/ayey. The fine earth contains 35% or more clay by 
weight and particles 2mm-25 cm occupy less than 35% by 
volume. 

Fine-clayey. A clayey particle size that has 3560% clay in 
the fine earth fraction. 

Very-fine-clayey. A clayey particle size that has 60% or 
more clay in the fine earth fraction. 
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Family particle-size classes. 

Ped - An individual soi1 aggregate such as granule, prism or 
block formed by natural processes (in contrast with a 
clod which is formed artifïcially). 

Pedon - The smallest three dimensional body at the earth’s 
surface that is considered as a soil; the basic unit of soi1 to 
be described, sampled, analyzed, and classifted. A pedon 
represents the cyclical variation in soi1 properties of a soi] 
series in the landscape, with lateral dimensions of 1 to 3.5 
m and depth of 1 to 2 m. 

Pedology - Those aspects of soi1 science involving constitution, 
distribution, genesis and classification of soils. 

Percolarion - The downward movement of water through soil. 
specifïcally, the downward flow of water in saturated or 
nearly saturated soi1 at hydraulic gradients of 1.0 or less. 

Permafrosr - 

1. Perennially frozen material underlying the solum 

2. A perennially frozen soi1 horizon. 

Permafrosr table - The Upper boundary of permafrost, usually 
coincident with the lower limit of seasonal thaw (active 
layer). 

Permeabi/ify - The ease with which water and air pass through 
the soi1 to all parts of the profile. It is described as rapid, 
moderate or slow. 

PH - The intensity of acidity and alkalinity, expressed as the 
logarithm of the reciprocal of the H+ ion concentration. 
pH 7 is neutral, lower values indicate acidity and higher 
values alkalinity. 

Phase, soi/ - A soi1 phase is a unit of soi1 outside the system of 
soi1 taxonomy. It is a functional unit and is used at any 
categorical level from Order to Series. It is used to char- 
acterize soi1 and landscape properties that are not used as 
criteria in soi1 taxonomy. The major phase differentiae 
are: slope, erosion, deposition, stoniness, texture, salin- 
ity, and calcareousness. 

Piasric Limir - The water content corresponding to an arbitrary 
limit between the plastic and the semisolid states of con- 
sistency of a soi]. 

Plasriciry Zndex - 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. 

Porential evapotranspiration (PE) - The maximum quantity of 
water capable of being lost as water vapor, in a given cli- 
mate, by a continuous stretch of vegetation covering the 
whole ground and well supplied with water. 

Profile, soi/ - A vertical section of the soi1 through ah its hori- 
zons and extending into the parent material. 

Pure Foresr - A forest composed essentially of trees of one spec- 
ies. In practice, a forest in which at least 80% of the trees 
are of one species. 

Reacrion. soi1 - The acidity or alkahnity of a soi]. Soi1 reaction 
classes are characterized as follows: 

extremely acid . . pH < 4.5 
verystronglyacid. . .4.5to5.0 
strongly acid 5.1 to 5.5 
medium acid . . 5.6 to 6.0 
slightly acid . 6.1 to 6.5 
neutral .6.6 to 7.3 
mildly alkaline . . 7.4 to 7.8 
mod. alkaline 7.9 to 8.4 
strongly alkaline .8.5 to 9.0 
very strongly alkaline >9.0 

Reforestation - Restocking an area with forest trees. 

Regolirh - The unconsolidated mamie of weathered rock and 
soi1 material on the earth’s surface. 

Relief - The elevation of inequalities of the land surface when 
considered collectively. 

Rofafion age - The age at which trees have grown to a specifïc 
maturity and are harvested. 

Runoff - The portion of the total precipitation on an area that 
flows away through stream channels. Surface runoff does 
not enter the soil. Groundwater runoff or seepage flow 
from groundwater enters the soi1 before reaching the 
stream. 

Saline Soil - A nonalkali soi1 containing soluble salts in such 
quantities that they interfere with the growth of most 
trop plants. The conductivity of the saturation extract is 
greater than 4 millisiemens/cm (mS/cm), the exchange- 
able-sodium percentage is less than 15, and the pH is 
usually less than 8.5. Approximate limits of salinity 
classes are: 

non-saline. 0 to 4 mS/cm 



slightly saline . . . . . . 5 to 8 mS/cm 
mod. saline . . . . .9 to 15 mS/cm 
strongly saline. . . . . > 15 mS/cm 

Salinizarion - The process of accumulation of salts in the soil. 

Salr-Affecred Soi/ - Soi1 that has been adversely modified for 
the growth of most trop plants by the presence of certain 
types of exchangeable ions or of soluble salts. It includes 
soils having an excess of salts, or an excess of exchange- 
able sodium or both. 

Sand - A soi1 particle between 0.05 and 2.0 mm in diameter. 
The textural class name for any soi1 containing 85 percent 
or more of Sand and not more than 10 percent of clay. 

Surururion Percenfage - The moisture percentage of a saturated 
soi1 paste, expressed on an oven dry weight basis. 

Seepage - 

1. The escape of water downward through the soil. 

2. The emergence of water from the soi1 along an 
extensive line of surface in contrast to a spring 
where water emerges from a local spot. 

Series. soi1 - A category in the Canadian system of soi1 classifi- 
cation. It consists of soils that have soi1 horizons similar 
in their differentiating characteristics and arrangement in 
the profile, and are formed from a particular type of 
parent material. 

Shelrerbelt - See Windbreak 

Shrinkage /imir - This is the moisture content at which an equi- 
librium condition of volume change is reached and fur- 
ther reduction in moisture content Will not cause a 
decrease in the volume of the soi1 mass. 

Shrinkuge ratio - This is the ratio between the volume change 
and a corresponding change in moisture content. It 
equals the apparent specific gravity of the dried soil. 

Silr - (a) Individual minera1 particles of soi1 that range in diam- 
eter between 0.05 to .002 mm. (b) Soi1 of the textural class 
silt contains greater than 80 percent silt and less than 12 
percent clay. 

Site - An area of land characterized by regional and local cli- 
mate, soi1 material, relief, soi1 moisture and nutrients 
which influence the development of the biotic communi- 
ties on that land. 

Sire Index - A numerical expression commonly accepted as an 
indicator of the quality or timber productivity of a site. It 
is an expression of the height-age relationship of the tall- 
est trees (dominants and CO-dominants) in normal stands 
at some designated age (usually rotation age). 

Slickenside - Smoothed surfaces along planes- of weakness 
resulting from the movement of one mass of soi1 against 
another in soils dominated by swelling clays. 

Sodium-Adsorption Ratio (S.A.R.) - A ratio for soi1 extracts and 
irrigation waters used to express the relative activity of 
sodium ions in exhange reactions with soi]. The ionic 
concentrations are expressed as milliequivalents per litre. 

Soil - The unconsohdated minera] material on the immediate 
surface of the earth that serves as a natural medium for 
the growth of land plants. Soi1 has been subjected to and 
influenced by genetic and environmental factors of: 
parent material, climate (including moisture and temper- 

ature effects), macro- and micro-organisms, and topog- 
raphy, ah 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. 

Srand - An aggregation of trees or other growth occupying a 
specific area and sufficiently uniform in composition 
(species), age arrangement, and condition to be distingui- 
shable from the forest or other growth on adjoining 
areas. 

Sfones - Rock fragments greater than 25 cm in diameter. 

Sroniness - The relative proportion of stones in or on the soil. 
The classes of stoniness are defïned as follows: 

Sfones 0. Nonstony - Land having less than 0.01% of sur- 
face occupied by stones. 

Sfones I. Slight/y sfony - Land having O.Ol-O.l% of sur- 
face occupied by stones. Stones 15-30 cm in diameter, 
10-30 m apart. The stones offer only slight to no hind- 
rance to cultivation. 

Sfones 2. Moderarely srony - Land having O.l-3% of sur- 
face occupied by stones. Stones 15-30 cm in diameter, 
2-10 m apart. Stones cause some interference with culti- 
vation. 

SIones 3. Very srony - Land having 3-15% of surface 
occupied by stones. Stones 15-30 cm in diameter, 1-2 m 
apart. There are sufficient stones to constitute a serious 
handicap to cultivation. 

Sfones 4. Exceedingly srony - Land having 15-50% of sur- 
face occupied by stones. Stones 15-30 cm in diameter, 
0.7-1.5 m apart. There are sufficient stones to prevent cul- 
tivation until considerable clearing has been done. 

Sfones 5. Excessively sfony - Land having more than 50% 
of surface occupied by stones. Stones 15-30 cm in diame- 
ter, less than 0.7 m apart. The land is too stony to permit 
cultivation. 

Sforage Capacify - Refers to the maximum amount of readily 
available water that cari be stored within the rooting zone 
of a trop in a given soil. For practical irrigation purposes, 
50 percent of the total soi1 water between field capacity 
and wilting point may be considered as readily available. 

Straiified maferials - Unconsolidated Sand, silt and clay 
arranged in strata or layers. In stratifïed materials, a bed 
is a unit layer distinctly separable from other layers and is 
one or more cm thick but a lamina is a similar layer less 
than 1 cm thick. 

Sfrucrure - The combination or arrangement of primary soi1 
particles into secondary soi1 particles, units or peds, 
which are separated from adjoining aggregates by sur- 
faces of weakness. Aggregates differ in grade (distinct- 
ness) 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 aggre- 
gates vary in class (size) and are described as fine, 
medium, coarse, and very coarse. The size classes vary 
according to the type (shape) of structure. The types of 
structure are: 

Granulur - Having more or less rounded aggregates 
without smooth faces and edges. 
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Ploty - Having thin, plate-like aggregates with faces 
mostly horizontal. 

Blocky - Having block-like aggregates with Sharp, angu- 
lar corners. 

Subangulur blocky - Having block-like 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 material of soils 
the material with structural shapes may be designated as 
pseudo-blocky, pseudo-platy, etc. 

Soi/ Survey - The systematic examination, description, classifi- 
cation, and mapping of soi1 in an area. 

Subgroup - A category in the Canadian system of soi1 ciassifica- 
tion. A subgroup is a subdivision of a great group, differ- 
entiated on the basis of the kind and arrangement of soi1 
horizons. 

Sucker - Shoots that arise from the lower portion of a stump, 
especially from the root, following cutting of the original 
stem. 

Sulfate Hazard - Refers to the relative degree of attack on con- 
crete by soi1 and water containing various amounts of 
sulfate ions. It is estimated from electrolyte measure- 
ments and salt anaiysis on selected profiles and soi1 sam- 
ples, and by visual examination of free gypsum within the 
profile during the course of soi1 investigation. 

Swamp - See Appendix C. 

Texture, soif - The relative proportions of the fine earth (less 
than 2 mm.) fraction of a soil. Textural classes are usually 
assigned to specifïc horizons whereas family particle size 
classes indicate a composite particle size of a portion of 
the control section that may include several horizons. 

The size range of the constituent primary particles 
are as follows: 

Diameter (mm) 
Very coarse Sand . . . 2.0-1.0 
Coarse Sand . 1.0-0.5 
Mediumsand. . . .0.5-0.25 
Fine Sand . . . .0.25-O. 10 
Very tïne Sand. . . . O.lO-0.05 
Silt . . 0.05-0.002 
Clay. . . . . . . .<0.002 
Fineclay. . . .<0.0002 

Ti//, glaciul - Unstratified glacial deposits consisting of clay, 
Sand, gravel, and boulders intermingled in any 
proportion. 

Tilrh - The physical condition of soi1 as related to its ease of 
tillage, lïtness as a seedbed, and its impedance to seedling 
emergence and root penetration. 

Topogruphy - Refers to the percent slope and the pattern or 
frequency of slopes in different directions. A set of 10 
slope classes are used to denote the dominant but not 
necessarily most abundant slopes within a mapping unit. 

Slope Slope Percent Approx. 
Glass Name slope degrees 

1 level o-o.5 0 
2 nearly level 0.5-2.0 0.3-1.1 
3 very gentle 2-5 1.1-3 
4 gentle 5-9 3-5 
5 moderate 9-15 5-8.5 
6 strong 15-30 8.5-16.5 
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Texture Closs 
Group Symbol 
- - 
Coorse S 

LS 

Moderotely SL 
coarse FSL 

Medium Si 
SiL 
L 
VFSL 

;zerotely C:L 

SiCL 

Fine 
7 
Sic 

Very fine HC 

Class 
Name 

Sand 
Loomy sand 

Sandy loam 
Fine sandy loam 

Silt 
Silt loom 
Loom 
par; fine sondy 

Sandy clay laam 
Clay laom 
Silty clay loam 

E’ clay 
Silty clay 
Heavy clay 

FIGURE 44 
Soi1 texrural classes. 

7 very strong 30-45 16.5-24 
8 extreme 45-70 24-35 
9 steep 70-100 35-45 
10 very steep >lOO >45 

Underground runoff (or seepage) - Water flowing towards 
stream channels after infiltration into the ground. 

Unified Soi1 Classification Sysrem (engineering) - A 
classification system based on the identification of soils 
according to their particle size, gradation, plasticity index 
and liquid limit. 

Undersrory - That portion of the trees in a forest below the 
Upper crown caver. 

Urban Land- Areas SO altered or obstructed by urban works or 
structures that identification of soils is not feasible. 
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Vuriunr, soi1 - A soi1 whose properties are believed to be 
sufficiently different from other known soils to justify a 
new series name, but comprising such a limited 
geographic area that creation of a new series is not 
justified. 

Varve - A distinct band representing the annual deposit in 
sedimentary materials regardless of origin and usually 
consisting of two layers, one thick light colored layer of 
silt and fine Sand laid down in the spring and summer, 
and the other a thin, dark colored layer of clay laid down 
in the fall and winter. 

Wurer balance, soi/ - 1s the daily amount of readily available 
water retained by the soil. The daily soil-water balance is 
decreased by the amount that the daily consumptive use 
exceeds the daily rainfall. When daily rainfall exceeds the 
consumptive use, the daily balance increases by the 
amount of the difference unless the soil-water balance is 
at storage capacity, in which case the excess is assumed to 
be lost by runoff or deep percolation. 

Wurer tub/e - (groundwater surface; free water surface; 
groundwater elevation). Elevation at which the pressure 
in the water is zero with respect to the atmospheric 
pressure. 

Wuter-holding capacity - 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 cm of water per 30 cm depth of soil. 

Weurhering - The physical and chemical disintegration, 
alteration and decomposition of rocks and minerals at or 
near the earth’s surface by atmospheric agents. 

Windbreuk - 

1. A living barrier of trees or combination of trees and 
shrubs located adjacent to farm or ranch 
headquarters and designed to protect the area from 
cold or hot winds and drifting snow. 

2. A narrow barrier of living trees or combination of 
trees and shrubs, usually from one to fïve rows, 
established within or around a field for the 
protection of land and crops from wind. 

Woodlot - A relatively restricted area devoted to the growing of 
forest trees. 

Xerophyte - Plants capable of surviving extended periods of soi1 
drought. 

Appendix B 

SOIL HORIZON DESIGNATIONS 

ORGANIC HORIZONS 
Organic horizons are found in Organic soils, and com- 

monly at the surface of minera1 soils. They may occur at any 
depth beneath the surface in buried soils, or overlying geologic 
deposits. They contain more than 17% organic carbon 
(approximately 30% organic matter) by weight. Two groups of 
these horizons are recognized, 0 horizons and the L, F, and H 
horizons. 

0 This is an organic horizon developed mainly from 
mosses, rushes, and Woody materials. 

Of 

Om 

Oh 

The fibric horizon is the least decomposed of all 
the organic soil materials. It has large amounts of 
well-preserved liber that are readily identifiable as 
to botanical origin. A tïbric horizon has 40% or 
more of rubbed fiber by volume and a pyrophosp- 
hate index of 5 or more. If the rubbed fiber volume 
is 75% or more, the pyrophosphate criterion does 
not apply. 
The mesic horizon is the intermediate stage of 
decompostion with intermediate amounts of tïber, 
bulk density and water-holding capacity. The 
material is partly altered both physically and bio- 
chemically. A mesic horizon is one that fails to 
meet the requirements of fïbric or humic. 
The humic horizon is the most highly decomposed 
of the organic soil materials. It has the least 
amount of fiber, the highest bulk density, and the 
lowest saturated water-holding capacity. It is very 
stable and changes very little physically or chemi- 
cally with time unless it is drained. The humic 
horizon has less than 10% rubbed fiber by volume 
and a pyrophosphate index of 3 or less. 

LFH These organic horizons developed primarily from leaves, 
twigs, Woody materials and a minor component of 
mosses under imperfectly to well drained forest condi- 
tions 

L This is an organic horizon characterized by an 
accumulation of organic matter in which the origi- 
nal structures are easily discernible. 

F This is an organic horizon characterized by an 
accumulation of partly decomposed organic matter. 
The original structures in part are difficult to rec- 
ognize. The horizon may be partly comminuted by 
soi1 fauna as in moder, or it may be a partly decom- 
posed mat permeated by fungal hyphae as in mor. 

H This is an organic horizon characterized by an 
accumulation of decomposed organic matter in 
which the original structures are indiscernible. This 
material differs from the F horizon by its greater 
humitïcation chiefly through the action of organ- 
isms. It is frequently intermixed with minera1 
grains, especially near the junction with the minera1 
horizon. 

MASTER MINERAL HORIZONS 
Minera1 horizons are those that contain less than 30% 

organic matter by weight as specified for organic horizons. 

A This is a minera1 horizon or horizons formed at or near 
the surface in the zone of leaching or removal of materi- 
als in solution and suspension or of maximum in situ 
accumulation of organic matter, or both. Included are: 

1. horizons in which organic matter has accumulated 
as a result of biological activity (Ah); 
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B 

C 

R 

W 

2. horizons that have been eluviated of clay, iron, 
aluminum, or organic matter, or a11 of them (Ae); 

3. horizons having characteristics of 1) and 2) above 
but transitional to underlying B or C (AB or A and 
W; 

4. horizons markedly disturbed by cultivation or pas- 
ture (AP). 

This is a minera1 horizon or horizons characterized by 
one or more of the following: 

1. an enrichment in silicate clay, iron, aluminum, or 
humus, alone or in combination (Bt,Bf,Bfh,Bhf, 
and Bh); 

2. a prismatic or columnar structure that exhibits pro- 
nounced coatings or stainings and significant 
amount of exchangeable Na (Bn); 

3. an alteration by hydrolysis, reduction, or oxidation 
to give a change in color or structure from horizons 
above or below, or both, and does not meet the 
requirements of 1) and 2) above (Bm,Bg). 

This is a minera1 horizon or horizons comparatively 
unaffected by the pedogenic processes operative in A and 
B, excepting (i) the process of gleying, and (ii) the accu- 
mulation of calcium and magnesium carbonates and 
more soluble salts (Cca,Csa,Cg, and C). Marl and diato- 
maceous earth are considered to be C horizons. 
This is consolidated bedrock that is too hard to break 
with the hands or to dig with a spade when moist and that 
does not meet the requirement of a C horizon. The 
boundary between the R layer and overlying unconsoli- 
dated material is called a lithic contact. 
This is a layer of water in Gleysolic, Organic, or Cryo- 
solic soils. It is called a hydric layer in Organic soils. 

L 0 WER- CASE SUFFIXES 

b 
C 

ca 

cc 
e 

f 

Buried soi1 horizon. 
A cemented (irreversible) pedogenic horizon. The ort- 
Stein of a Podzol, and a layer cemented by calcium car- 
bonate and a duripan are examples. 
A horizon with secondary carbonate enrichment where 
the concentration of lime exceeds that present in the 
unenriched parent material. It is more than IOcm thick, 
and if it has a CaCO, equivalent of less than 15 percent it 
should have at least 5 percent more CaCO, equivalent 
than the parent material (IC). If it has more than 15 per- 
cent CaCO, equivalent it should have 1/3 more CaCO, 
equivalent than the IC. If no IC is present, this horizon is 
more than 10 cm thick and contains more than 5 percent 
by volume of secondary carbonates in concretions or 
soft, powdery forms. 
Cemented (irreversible) pedogenic concretions. 
A horizon characterized by the eluviation of clay, iron, 
aluminum, or organic matter alone or in combination. 
When dry, it is usually higher in color value by 1 or more 
units than an underlying B horizon. It is used with A 
(Ae). 
A horizon enriched with amorphous material, principally 
Al and Fe combined with organic matter. It usually has a 
hue of 7.5YR or redder or its hue is 1OYR near the Upper 
boundary and becomes yellower with depth. When moist, 
the chroma is higher than 3 or the value is 3 or less. It 
contains 0.6% or more pyrophosphate-extractable AI+Fe 
in textures finer than sand and 0.4% or more in sands 
(coarse Sand, Sand, fine Sand, and very fine Sand). The 
ratio of pyrophosphate-extractable Al+Fe to clay (less 
than 0.0002mm) is more than 0.05 and organic C exceeds 

0.5%. Pyrophosphate-extractable Fe is at least 0.3%, or 
the ratio of organic C to pyrophosphate-extractable Fe is 
less than 20, or both are truc. It is used with B alone (Bf), 
with B and h (Bhf), with B and g (Bfg), and with other 
suffixes. The criteria for “T’ do not apply to Bgf horizons, 
The following horizons are differentiated on the basis of 
organic carbon content: Bf - 0.5% to 5% organic carbon. 
Bhf-more than 5% organic carbon. 

8 A horizon characterized by gray colors, or prominent 
mottling, or both, indicative of permanent or periodic 
intense reduction. Chromas of the matrix are generally I 
or less. It is used with A and e (Aeg); with B alone (Bg); 
with B and f (Bfg); with B, h, and f (Bhfg); with B and t 
(Btg); with C alone (Cg); with C and k (Ckg); and several 
others. In some reddish parent materials, matrix colors of 
reddish hues and high chromas may persist despite long 
periods of reduction. In these soils, horizons are desig- 
nated as g if there is gray mottling or if there is marked 
bleaching on ped faces or along cracks. 

A% This horizon must meet the definitions of A,e, 
and g. 

JQ These horizons are analogous to Bm horizons 
but they have colors indicative of poor drainage 
and periodic reduction. They include horizons 
occurring between A and C horizons in which 
the main features are (i) colors of low chroma, 
that is: chromas of I or less, without mottles on 
ped surfaces or in the matrix if peds are lacking; 
or chromas of 2 or less in hues of IOYR or red- 
der, on ped surfaces or in the matrix if peds are 
lacking, accompanied by more prominent mot- 
tles than those in the C horizon; or hues bluer 
than IOY, with or without mottles on ped sur- 
faces or in the matrix if peds are lacking. (ii) col- 
ors indicated in (i) and a change in structure 
from that of the C horizons. (iii) color indicated 
in (i) and illuviation of clay too slight to meet the 
requirements of Bt; or accumulation or iron 
oxide too slight to meet the limits of Bgf. (iv) 
colors indicated in (i) and removal of carbonates. 
Bg horizons occur in some Orthic Humic Gley- 
sols and some Orthic Gleysols. 

Bfg, Bhfg, Btg, and others. When used in any of these 
combinations the limits set for f, hf, t, and others 
must be met. 

Bd The dithionite-extractable Fe of this horizon 
exceeds that of the IC by 1% or more. Pyro- 
phosphate-extractable Al + Fe is less than the 
minimum limit specified for ‘f horizons. This 
horizon occurs in Fera Gleysols and Fera Humic 
Gleysols, and possibly below the Bfg of gleyed 
Podzols. It is distinguished from the Bfg of 
gleyed Podzols on the basis of the extractability 
of the Fe and Al. The Fe in the Bgf horizon is 
thought to have accumulated as a result of the 
oxidation of ferrous iron. The iron oxide formed 
is not associated intimately with organic matter 
or with Al, and it is sometimes crystalline. The 
Bgf horizons are usually prominently mottled, 
with more than half of the soi1 material occurring 
as mottles of high chroma. 

cg, Ckg, Ccag, Csg, Csag. When g is used with C 
alone, or with C and one of the lower-case suf- 
fixes k, ca, s, or sa, it must meet the definiton for 
C and for the particular suffix. 

h A horizon enriched with organic matter. It is used with A 
alone (Ah); or with A and e (Ahe); or with B alone (Bh); 
or with B and f (Bhf). 

Ah A horizon enriched with organic matter that 
either has a color value at least one unit lower 
than the underlying horizon or contains 0.5% 



more organic carbon than the IC, or both. It 
contains less than 17% organic carbon by weight. 

Ahe An Ah horizon that has undergone eluviation as 
evidenced, under natural conditions, by streaks 
and splotches of differing shades of gray and 
often by platy structure. It may be overlain by a 
darker-colored Ah and underlain by a Iighter- 
colored Ae. 

Bh This horizon contains more than. 1% organic 
carbon, less than 0.3% pyrophosphate-extracta- 
ble Fe, and has a ratio of organic carbon to 
pyrophosphate-extractable Fe of 20 or more. 
Generally the color value and chroma are less 
than 3 when moist. 

Bhf Delïned under ‘f. 

j Used as a modifier of the suffixes e, f, g, n, and t to denote 
an expression of, but failure to meet, the specified limits 
of the suffix it modifies. It must be placed to the right and 
adjacent to the suffix it modifies. For example Bfgj means 
a Bf horizon with weak expression of gleying; Bfjgj means 
a B horizon with weak expression of both ‘f’ and ‘g’ fea- 
turcs. 

Aej It denotes an eluvial horizon that is thin, discon- 
tinuous or slightly discernible. 

Btj It is a horizon with some illuviation of clay, but 
not enough to meet the limits of Bt. 

Btti, Bmgj. Horizons that are mottled but do not 
meet the criteria of Bg. 

Bfj It is a horizon with some accumulation of pyro- 
phosphate-extractable Al and Fe but not enough 
to meet the limits of Bf. 

Bntj or Bnj. Horizons in which development of solo- 
netzic B properties is evident but insufficient to 
meet the limits for Bn or Bnt. 

k Denotes the presence of carbonate, as indicated by visible 
effervescence when dilute HC1 is added. Most often it is 
used with B and m (Bmk) or C (Ck), and occasionally 
with Ah or Ap (Ahk, Apk), or organic horizons (Ofk, 
Omk). 

m A horizon slightly altered by hydrolysis, oxidation, or 
solution, or a11 three, to give a change in color or struc- 
ture, or both. It has: 

1. Evidence of alteration in one of the following 
forms: 
a) Higher chromas and redder hues than the 

underlying horizons. 
b) Removal of carbonates, either partially (Bmk) 

or completely (Bm). 

2. Illuviation, if evident, too slight to meet the 
requirements of a Bt or a podzolic B. 

3. Some weatherable minerals. 

4. No cementation or induration and lacks a brittle 
consistence when moist. This suffx cari be used as 
Bm, Bmgj, Bmk, and Bms. 

n A horizon in which the ratio of exchangeable Ca to 
exchangeable Na is 10 or less. It must also have the fol- 
lowing distinctive morphological characteristics: pris- 
matic or columnar structure, dark coatings on ped sur- 
faces, and hard to very hard consistence when dry. It is 
used with B, as Bn or Bnt. 

P A horizon disturbed by man’s activities, such as cultiva- 
tion, logging, habitation, etc. It is used with A and 0. 

S A horizon with salts, including gypsum, which may be 
detected as crystals or veins, as surface trusts of sait crys- 
tais, by depressed trop growth, or by the presence of 
Salt-tolerant plants. It is commonly used with C and k 

(Csk), but cari be used with any horizon or combination 
of horizon and lowercase suffx. 

sa A horizon with secondary enrichment of salts more solu- 
ble than calcium and magnesium carbonates, in which 
the concentration of salts exceeds that present in the 
unenriched parent material. The horizon is 10 cm or 
more thick. The conductivity of the saturation extract 
must be at least 4 mS/cm and must exceed that of the C 
horizon by at least one-third. 

t An illuvial horizon enriched with silicate clay. It is used 
with B alone (Bt), with B and g (Btg), with B and n (Bnt), 
etc. 

Bt A Bt horizon is one that contains illuvial layer- 
lattice clays. It forms below an eluvial horizon, 
but may occur at the surface of a soi1 that has 
been partially truncated. It usually has a higher 
ratio of fine clay to total clay than IC. It has the 
following properties: 

1. If any part of an eluvial horizon remains 
and there is no lithologic discontinuity 
between it and the Bt horizon, the Bt hori- 
zon contains more total and fine clay than 
the eluvial horizons, as follows: 
a) If any part of the eluvial horizon has 

less than 15% total clay in the fine 
earth fraction (2mm) the Bt horizon 
must contain at least 3% more clay, 
e.g.,Ae 10% clay-Bt minimum 13% 
clay. 

b) If the eluvial horizon has more than 
15% and less than 40% total clay in the 

fine earth fraction, the ratio of the clay 
in the Bt horizon to that in the eluvial 
horizon must be 1.2 or more, e.g., 20% 
clay increase in the Bt over Ae. 

c) If the eluvial horizon has more than 
40% total clay in the fine earth frac- 
tion, the Bt horizon must contain at 
least 8% more clay than the eluvial 
horizon, e.g. Ae 50% clay; Bt at least 
58% clay. 

2. A Bt horizon must be at least 5 cm thick. In 
some sandy soils where clay accumulation 
occurs in the lamellae, the total thickness of 
the lamellae should be more than 10 cm in 
the Upper 150 cm of the profile. 

3. In massive soils the Bt horizon should have 
oriented clays in some pores and also as 
bridges between the sand grains. 

4. If peds are present, a Bt horizon shows clay 
skins on some of the vertical and horizontal 
ped surfaces and in the fine pores, or shows 
oriented clays in 1% or m.ore of the cross 
section. as viewed in thin section. 

5. If a soi1 shows a lithologic discontinuity 
between the eluvial horizon and the Bt 
horizon, or if only a plow layer overlies the 
Bt horizon, the Bt horizon need show only 
clay skins in some part, either in some fine 
pores or on some vertical and horizontal 
ped surfaces. Thin sections should show 
that some part of the horizon has about 1% 
or more of oriented clay bodies. 

Btj, Btj, and Btg are defïned under j and g. 

U A horizon that is markedly disrupted by physical or fau- 
nal processes other than cryoturbation. Evidence of 
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marked disruption such as the inclusion of material from 
other horizons, absence of the horizon, etc. must be evi- 
dent in at least half of the cross section of the pedon. 
Such turbation cari result from blowdown of trees, mass 
movement of soi1 on slopes, and burrowing animais. It 
cari be used with any horizon or subhorizon with the 
exception of A or B alone; e.g. Aeu, Bfu, BCu. 

x A horizon of fragipan character. A fragipan is a loamy 
subsurface horizon of high bulk density and very low 
organic matter content. When dry, it has a hard consis- 
tente and seems to be cemented. When moist, it has mod- 

erate to weak brittleness. It frequently has bleached frac- 
ture planes and is overlain by a friable B horizon. Air dry 
clods of fragic horizons slake in water. 

Y A horizon affected by cryoturbation as manifested by 
disrupted and broken horizons,, incorporation of materi- 
als from other horizons and mechanical sorting in at least 
half of the cross section of the pedon. It is used with A, B, 
and C alone or in combination with other subscripts, e.g. 
Ahy, Ahgy, Bmy, CY, Cm, Cygi, etc. 

z A frozen layer. It may be used with any horizon or layer, 
e.g. Ohz, Bmz, Cz, Wz. 

Appendix C 

DESCRIPTION OF LANDFORMS 

GENETICMATERIALS 

Unconsolidated Minerai Component 
The unconsolidated minera1 component consists of clastic 

sediments that may or may not be stratified, but whose parti- 
cles are not cemented together. They are essentially of glacial 
or post-glacial origin but include poorly consolidated and 
weathered bedrock. 

Anrhropogenic - Man-made or man-modified materials, includ- 
ing those associated with minera1 exploitation and waste 
disposa]. 

Col/uviu/ - Massive to moderately well stratified, nonsorted to 
poorly sorted sediments with any range of particle sizes 
from clay to boulders and blocks that have reached their 
present position by direct, gravity-induced movement. 

They are restricted to products of mass-wasting 
whereby the debris is not carried by wind, water, or ice 
(excepting snow avalanches). 

Eolien - Sediment, generally consisting of medium to fine Sand 
and coarse silt particle sizes, that is well sorted, poorly 
compacted, and may show interna1 structures such as 
cross bedding or ripple laminae, or may be massive. Indi- 
vidual grains may be rounded and show signs of frosting. 

These materials have been transported and deposited 
by wind action. 

Fhviu/ - Sediment generally consisting of grave1 and Sand with 
a minor fraction of silt and clay. The grave15 are typically 
rounded and contain interstitial Sand. Fluvial sediments 
are commonly moderately to well sorted and display stra- 
tification, but massive, nonsorted fluvial gravels do 
occur. These materials have been transported and depos- 
ited by streams and rivers. Finer textured Fluvial deposits 
of modern rivers are termed AUuvium. 

Lmusrrine - Sediment generally consisting of either stratifïed 
fine Sand, silt, and clay deposited on the lake bed; or 
moderately well sorted and stratifïed Sand and coarser 
materials that are beach and other nearshore sediments 
transported and deposited by wave action. 

These are materials that either have settled from sus- 
pension in bodies of standing fresh water or have accu- 
mulated at their margins through wave action. 

Marine - Unconsolidated deposits of clay, silt, Sand, or grave1 
that are well to moderately well sorted and well stratified 
to moderately stratified (in some places containing 
shells). They have settled from suspension in salt or 
brackish water bodies or have accumulated at their mar- 
gins through shoreline processes such as wave action and 
longshore drift. 

Morainul - Sediment generally consisting of well compacted 
material that is nonstratified and contains a heterogene- 
ous mixture of particle sizes, often in a mixture of Sand, 
silt, and clay that has been transported beneath, beside, 
on, within and in front of a glacier and not modified by 
any intermediate agent. 

Suprolire - Rock containing a high proportion of residual silts 
and clays formed by alteration, chiefly by chemical 
weathering. 

The rock remains in a coherent state, interstitial 
grain relationships are undisturbed and no downhill 
movement due to gravity has occurred. 

Undrjjferenriured - A layered sequence of more than three types 
of genetic material outcropping on a steep erosional 
escarpment. 

Volcanic - Unconsolidated pyroclastic sediments. These include 
volcanic dust, ash, cinders, and pumice. 

Qualifying Descriptors 
These have been introduced to qualify the genetic materi- 

als and to supply additional information about the mode of 
formation or depositional environment. 

G/uciu/ - Used to qualify nonglacial genetic materials or pro- 
cess modifiers where there is direct evidence that glacier 
ice exerted a strong but secondary or indirect control 
upon the mode of origin of the materials or mode of 
operation of the process. The use of this qualifying 
descriptor implies that glacier ice was close to the site of 
the deposition of a material or the site of operation of a 
process. 

Glaciofluviaf - Fluvial materials showing clear evidence of hav- 
ing been deposited either directly in front of or in contact 
with glacier ice. 
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G/uciolucusrrine - Lacustrine materials deposited in contact 
with glacial ice. 

G/aciomarine - Materials of glacial origin laid down in a marine 
environment, as a result of settling from melting, floating 
ice and ice shelves. 

Organic Component 
The organic component consists of peat deposits contain- 

ing >30% organic matter by weight that may be as thin as 10 
cm if they overlie bedrock but are otherwise greater than 40 cm 
and generally greater than 60 cm thick. The classes and their 
definitions follow. 

B Bog 
N Fen 
s Swamp 

Bog - A bog is a peat-covered or peat-filled area, generally 
with a high water table. Since the surface of the peatland 
is slightly elevated, bogs are either unaffected or partly 
affected by nutrient-rich groundwaters from the sur- 
rounding minera1 soils. The groundwater is generally 
acidic and low in nutrients (ombrotrophic). The domi- 
nant peat materials are sphagnum and forest peat, under- 
lain, at times, by fen peat. 

Fen - A fen is a peat-covered or peat-filled area with a high 
water table, which is usually at the surface. The dominant 
materials are shallow to deep, well to moderately decom- 
posed fen peat. The waters are mainly rich in nutrients 
(minerotrophic) and are derived from minera1 soils. The 
peat materials are therefore higher in both nutrients and 
pH than the peats associated with bogs. 

Ss~ump - A swamp is a peat-covered or peat-fïlled area. The 
peat surface is level or slightly concave in cross section. 
The water table is frequently at or above the peat surface. 
There is strong water movement from margins or other 
minera1 sources. The microrelief is hummocky, with 
many pools present. The waters are neutral or slightly 
acid. The dominant peat materials are shallow to deep 
mesic to humic forest and fen peat. 

GENE TIC MA TERIAL MODIFIER.!? 
Material modifiers are used to qualify unconsolidated 

minera1 and organic deposits. Particle-size classes serve to indi- 
cate the size, roundness, and sorting of unconsolidated minera1 
deposits. Fiber classes indicate the degree of decomposition 
and fiber size of organic materials. 

Parti& Size Classes for Unconsolidated Minera1 Materials 

Blocky: 

Bouldery: 

Clayey: 

Cobbly: 

Gravelly: 

Loamy: 

Pebbly: 

An accumulation of angular particles greater than 
256 mm in size. 
An accumulation of rounded particles greater 
than 256 mm in size. 
An accumulation of particles where the fine earth 
fraction contains 35% or more clay (<0.002 mm) 
by weight and particles greater than 2 mm are less 
than 35% by volume. 
An accumulation of rounded particles having a 
diameter of 64-256 mm. 
An accumulation of rounded particles ranging in 
size from pebbles to boulders. 
An accumulation of particles of which fine earth 
fraction contains 35% or more clay (<0.002 mm) 
by weight and particles greate’r than 2 mm are less 
than 35% by volume. 
An accumulation of rounded particles having a 
diameter of 2-64 mm. 

Rubbly: An accumulation of angular fragments having a 
diameter of 2-256 mm. 

Sandy: An accumulation of particles of which the fine 
earth fraction contains more than 70% by weight 
of fine Sand or coarser particles. Particles greater 
than 2 mm occupy less than 35% by volume. 

Silty: An accumulation of particles of which the fine 
earth fraction contains less than 15% of fine Sand 
or coarser particles and has less than 35% clay. 
Particles greater than 2 mm occupy less than 35% 
by volume. 

Fiber Classes for Organic Materials 
The amount of fiber and its durability are important char- 

acterizing features of organic deposits in that they reflect on 
the degree of decomposition of the material. The prevalence of 
Woody materials in peats is also of prime importance. 

Fibric: The least decomposed of all organic materials; there 
is a large amount of well-preserved fiber that is read- 
ily identifiable as to botanical origin. Fibers retain 
their character upon rubbing. 

Mesic: Organic material in an intermediate stage of decom- 
postion; intermediate amounts of fïber are present 
that cari be identified as to their botanical origin. 

Humic: Highly decomposed organic material; small amounts 
of fïber are present that cari be identified as to their 
botanical origin. Fibers cari be easily destroyed by 
rubbing. 

Woody: Organic material containing more than 50% of 
Woody libers. 

SURFACE EXPRESSION 
The surface expression of genetic materials is their form 

(assemblage of slopes) and pattern of forms. Form as applied 
to unconsolidated deposits refers specifïcally to the product of 
the initial mode of origin of the materials. When applied to 
consolidated materials, form refers to the product of their 
modification by geological processes. Surface expression also 
indicates the manner in which unconsolidated genetic materials 
relate to the underlying unit. 

Consolidated and Unconsolidated Minera1 Surface Classes 

Apron - A relatively gently slope at the foot of a steeper slope 
and formed by materials from the steeper, Upper slope. 

Biunket - A mantle of unconsolidated materials thick enough 
to mask minor irregularities in the underlying unit but 
still conforming to the general underlying topography. 

Fan - A fan-shaped form similar to the segment of a cane and 
having a perceptible gradient from the apex to the toe. 

Hummocky - A very complex sequence of slopes extending 
from somewhat rounded depressions or kettles of various 
sizes to irregular to conical knolls or knobs. There is a 
general lack of concordance between knolls or depres- 
sions. Slopes are generally 9-70% (5-35 degrees). 

. 
Inclined - A sloping, unidirectional surface with a generally 

constant slope not broken by marked irregularities. 
Slopes are 2-70% (l-35 degrees). The form of inclined 
slopes is not related to the initial niode of origin of the 
underlying material. 

L.evel- A flat or very gently sloping, unidirectional surface with 
a generally constant slope not broken by marked eleva- 
tions and depressions. Slopes are generally less than 2% 
(1 degree). 
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RoC/ig - A very regular sequence of moderate slopes extending 
from rounded, sometimes contïned concave depressions 
to broad, rounded convexities producing a wavelike pat- 
tern of moderate relief. Slope length is often 1.6 km or 
greater and gradients are greater than 5% (3 degrees). 

Ridged - A long, narrow elevation of the surface, usually Sharp 
crested with steep sides. The ridges may be parallel, sub- 
parallel, or intersecting. 

Sieep - Erosional slopes, greater than 70% (35 degrees), on 
both consolidated and unconsolidated materials. The 
form of a steep erosional slope on unconsolidated 
materials is not related to the initial mode of origin of the 
underlying material. 

Terraced - Scarp face and the horizontal or gently inclined sur- 
face (tread) above it. 

Undulating - A very regular sequence of gentle slopes that 
extends from rounded, sometimes contïned concavities to 
broad rounded convexities producing a wavelike pattern 
of low local relief. Slope length is generally less than 0.8 
km and the dominant gradient of slopes is 2-5% (1-3 
degrees). 

Veneer - Unconsolidated materials too thin to mask the minor 
irregularities of the underlying unit surface. A veneer Will 
range from 10 cm to 1 m in thickness and Will possess no 
form typical of the materials’s genesis. 

Organic Surface Classes 

Blanker - A mantle of organic materials that is thick enough to 
mask minor irregularities in the under-lying unit but still 
conforms to the general under-lying topography. 

Bowl- A bog or fen occupying concave-shaped depressions. 

Domed - A bog with an elevated, convex, central area much 
higher than the margin. Domes may be abrupt (with or 
without a frozen tore) or gently sloping or have a stepped 
surface. 

Fhating - A level organic surface associated with a pond or 
lake and not anchored to the lake bottom. 

Horizonfa/ - A flat peat surface not broken by marked eleva- 
tions and depressions. 

Plateau-A bog with an elevated, flat, central area only slightly 
higher than the margin. 

Ribbed - A pattern of parallel or reticulate low ridges associ- 
ated with fens. 

Sioping - A peat surface with a generally constant slope not 
broken by marked irregularities. 

Veneer - A thin (40 to 100 cm) mantle of organic materials 
which generally conforms to the underlying topography. 
They may or may not be associated with discontinuous 
permafrost. 
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Appendix D 

GUIDES FOR ASSESSING SOIL 
SUITABILITY FOR SELECTED 

ENGINEERING AND RECREATION USES 

TABLE 54 
Guide for assessing soi1 suitability as source of topsoil. 

l.hc term “l”p\“ll” mcludc\ \“II matcrial\ uaed 1”  C”V~ barren surfaces exposed duringconstructlon. and matenaIs uxd 1”  ~mprove ~“11 conditions on launs.gardens. flower bedr. 
etc. Thc bclor~ 1”  bc considered includc net “nly Ihe charactertstxr of thc soi1 itsell. but a Ih” thc ~BIC or  dtlfacully “fercavat~on. and s herc rcmoval of topsoit 15 involved, accessi- 
bdit) 1”  the NC. 

Itcmh Ocgree of So~l SuUbdilj 

Affcctmg 

Symbol’ I!X Good G Fair F Poor P Vcry Poor v 

”  Moist Consistence” Very friable. friable Loose. lïrm Very firm Cemented 
i Flooding None May flood occasionall~ Frequent flooding Constantly flooded 

for short periods 
w Wetness’ Wetness is not determining if better than very poorly drained. Very poorly drained and 

permanently wet soik 

t SIOPC O-S% s-95;; 9- I s ?b >lS% 

P Stoniness? stones 10 In apart stones 2-10 m apart stones O-I-2 In apart stones 0. I m apart 
(Glass 0 and 1) (Chss 2) (Glass 3 and 4) (Glass 5) 

c Coarse fragments?: <3% 3-lSP IS-35% >3sw 
percent. by volume 

s Texture? FSL. VFSL. L. SiL, CL, SCL. SiCL. SC if S, LS. C and Sic if Marl. 
SL. SC if I:I clay 2: I clay is dominant; 2:1 clay is dominant. diatomaceous earth 
is dominant c and sic if 1: I cla) organic soilsi 

is dominant 

b Depth of Tops& >40 cm 1 s-40 cm 8-15 cm <8 cm 
n Salinity of Topsail E.C. O-l E.C. l-4 E.C. 4-X E.C. >8 

’ The symboh are used L”  indicate thc naturc “l the limitation. 

! For an expIanation of LcxIur~. conxstencc. stonines coarrc fragment, and ~011 drainage CI~SICI. sec the Manual for Docnbmg Soilr I” thc Ficld (Canada S”d Surbey Commiuee. 
1978) t.and Kerourcc Kexxrch Inrlituw Ottawa. Ont. 

’ Xon-Woody organic matcrialr are nssesed as good sources for topsoil if mixed with or  incorporaxd inl” mmcrat boit. 

d The rcmaining wil material (at kart X cm) mut hc rcclaimablc aftcr rhe uppermort soi1 II remoxd. 
5 E.C. = Electr~al Conducuvity (millixemenb cm). 
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TABLE 55 
Guide for assessing soi1 suitability as source of Sand and gravel. 

TABLE 56 
Guide for assessing soi1 suitabilitq as source of roadfill. 

a 

I 

f 

t 

P 

r 

d 

h 

Subgrade’ 
a. AASHO group indexa 
b. Ilnlfvzd soi1 classer 

Shrlnk-su’ell potential 

Susceptlbility t” froat 
actionx 

Sl0pe 

St”ninessv 

Rocklnessq 

Wetncss~ 

Depth 10 Bedrock 
Depth 10 Seasonal 
Water .l-able 

o-4 
GW. GI’. sw. SP, 
SM. GC’ and SC’ 

ILOW 

Low 

o-lw; 

sones >2 Ill apart 
(Class 0, I and 2) 
Kock exposures >35 m 
aparr and c”\er<IO’i 
of the surface 

Excessively drahned 
t” moderalely uell 
drained 

>lOO cm 

>l50 cm 

50. 100 cm 

75-150 cm 

>X 
CL (with P.l.h of 15 
or more). CH and MH’ 

High 

High 

30-459;s 

stones 0.1-0.5 m apart 
(Glass 4) 

Rock exposure 3.5-10 m 
apart and caver 25.50% 
of the surface 

Poorly drained 

20-50 cm 

SO-75 cm 

Dl.. OH and Pr 

>45’ï 
stones <o. I m apart 
(CIas 5) 

Rock expowres <3.5 m 
apart and caver 50.90”;; 
of thc surface 

Ver! poorly draincd or 
permanently wet soils 

<20 cm 

<50 cm 
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h Depth to Seasonal 
Water TabIc 

1 Flooding 

1 Slope’ 
a Subgrade” 

a. AASHO group index’ 
b. Unified soi1 classes 

f Potcotial Frost ActionY 

P Stoniness~ 

r Rockiness’. ‘1 

d Depih to Rcdrock” 

Wi!h Basetmwrs: 
Very rapidly, rapidly 
and well drained. 
Wirhou~ Base~>w,,s: 

Very rapidly. rapidl), 
well and modemtel) 
well drained. 

Wirh Bu.w>~enr.r. 
>lSO cm 
Wi/h»rrr Ba.w/>lr,lrs: 

>75 cm 
Sone 

0.9q 

O-4 
GW. GP. sw. SP. SM 
and GC and SC 

Low (FI. F2) 

stones >lO m apart 
(Glass 0 10 1) 

Rock exposures >lOO m 
apart and caver <27+ 
of the surface. 

Wirh Ba.wtnrm~: 
>lSO cm 
Wilhuur Ba.wtmws: 

Wirh Ba.ww~~t~/.s: 
Modcrately well 

drained. 
W1rh»rrr Bavrme>~r.\. 
Imperfectly drained. 

5-x 
CL (\vith P.I.” <lS) 
and ML 

Moderate (F.3) 

stones 2-10 m apart 
(Glass 2’0) 

Rock exposures 
30- 100 m apart and 
caver 2-10% of the 
surface 

Wirh Ba.wrmwr.~: 
100-150 cm 
Wirhow t?aserwn,.x 

WNh Baîrmw 1.~: 
Imperfectly. poorly. 
and very poorly draincd. 
IVi~horr~ Bosemen~~: 
Poorly and \ery poorl> 
drained. 

Wirh Baw~ne,,/s: 
25-75 cm 
M’ithour Ba.\rr>w~,rs: 
25-50 cm 
Occas~onal flooding 
(once in 5 ycars) 

I S-30’;; 

>X 
CL (with P.I.” of 15 
or more). CH and MH 
High (F4) 

stones 0.1-2 m apart 
(ChSS 3”’ 10 4) 
Rock exposures <30 m 
apati and caver > 107~ 
of the surface 

U’iirh Bo.wnw~tr: 
Permanently wet soils. 
Wirhaur Bo.\r~>wnr.~: 
Permanently wet soils. 

Wfrh Bc~.wmw\: 
<25 cm 
W;hur BO ,e,>wn,s: 

<25 cm 
Frequent flooding 
(every year) 

>304 

OH. OL and PI 

stones <o. I m apart 
(Clas, s’y 

Rock exposures too 
frequent 10 allow location 
of permanent buildings 
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TABLE 58 
Guide for assessing soi1 suitability for local roads and streetsl. 

I Floodq N »ne Inlrcqmm Occaslonal Frequent 
IOIICC 111 5 !Lx,) (once 1” 2-4 years) (evcrv vear) 

1 Slope O-9“; y-15<; 15-305:; >3O’.i ’ 

d Dcprh fo Redrock’ >lOO cm SI)- 100 cm <50 cm 

a Subqade5 
a. AASHO group index” o-4 5-x >8 
b. Unified soil classes GW. GP. SW. SP. Sfvl. CI (\~Irtl l’.l.‘<l5) CL (uith f’.I.b of 15 OH. OI. and Pt 

GC‘ and SC- and LII or more), CH and MH 

f Susceptlbilit) to Low (FI. F?) bldclatc (f-.3) High (F4) 
Frost Hea\ev 

P Sroniness’ stones >? m apart stonc\ 0.5-z In apart stones 0.1-0.5 m apart stonea <o. I m apart 
(CIas 0 to 2) ICIa\\ 31 (Glass 4) (CIas 5) 

T Kockinesc’ Kock exposures Kock c\po\ure\ Rock expoaurer <30 m Rock exposures 100 
>lOO m apart and 30. 100 11, aparr and apart and caver > IOC; frcqucnl to permit location 
coxer <2’? of the CO\LT 2-l (Y’; 01 the of the surface 01 roads and \treels 
surface ,urfacc 
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TABLE 59 
Guide for assessing soi1 suitability for trench-type sanitary landfïllsl. 

~hctrench-t\pc u~mt;r\ landfitt is a ranilaq landlill. in which drygarbageand ~ra,h n buried dadyin anoprntrcnchandc«vercd aitha layerofsoil material. Sultabdityofthesite 
is dependcn; upon [ix ~o~mttal for pollution of uakr ~ourcc~ Ihrough groundwater c”ntact ailh the rclurc. or leachate ariung Irom rhe ote. Those propertles affcctlng 0% Of 
excavatt”” “t’rhc utc mut be\upplcmcnted %ith gc”l”gical and h~drolo~icalknouled~cl” pr”\idc <ub\urlace*“~landp_r”und\~aterdara t”adePth”lat ~COS~ 3104.5 m.z?c”mm”” 
depth of landlïll\. 

Item, Vcgree of Soi, Sunabilit> 
Aflcc1ing 

Symbal: ,:\e Good G’ Faxr F Poor 1’ vcry I’OOi v 

h Depth to Seasonal High Net class determining if more than 180 cm IOC-IRO cm <lOO cm 
Water Table 

w Wetlless’ Not class determining if better than Imperfectly drained Poorly and very poorly 
Imperfectly drained drained or permanently 

wet soils 

i Flooding None Rare Dccasional Frequent 

k Permeability5 <S cm hr <5 cm’hr 5-15 cm,‘hr >15 cm; hr 

t Shpe 0-1x; 15.30% 30459; >45’è 

s Soi1 Texturea, 6 SL. L. SiL. SCL SiCLi. CL. SC. LS Sic. C Muck. peat. gravel. sand 
(dominant to a depth of 
150 cm) 

d Depth to Hard >l50 cm >150 cm 100-150 cm <lOO cm 
Rcdrock Rippable >150 cm 100-150 cm 100-150 cm <lOO cm 

P Soniness~ sones >lO m apart stones 2-10 m apart stones 0.1-2 m apart stones <O.l m apart 
(Glass 0 and 1) (Glass 2) (Class 3 and 4) (Glass 5) 

r Nature of Bedrock Impermeable Highly permeable. frac- 
tured. easily soluble 

< Reflecls ability “lb”11 1” retard moxmcnt of leachate from rhe landtïlls: may ““1 reflect a lim!lall”n 1” and and semlarid arca\. 

h Keflecls cax “l disgins and moving (warksbiltty) and tralficablliry in the immediatc arca of rhc trench uhcrc rherc may net bc rurfaced raad* 
’ Soih hlgh in cspün\i\e cIa?\ may necd t” be gren a suitab!ht) rnlinp of poor 

TABLE 60 
Guide for assessing soi1 suitability for area-type sanitary landills. 

In thc area-type \anwry landldl rcfusc is placed on the wrfacc “l Lhc *“il in SUCCCS~I~’ layen. Thcdaily and final covcr matcrial gencrall? murt be importcd. A ïmal C”\C~ “~SOI~ 
malcrlal al leart h0 cm thlck i> placed “KT thc Tell uhen il is complcted. 
.The \“II undcr the propoxd site should be In\csLigated SO as t” detcrmine thc probabihly that leachatcr from the landfill ca” pcnetrote the wil and therebg PoIlute uatcr \uppllCs. 

Imns Vegrce OC So~l Suatabilll) 
Affccling 

Symbol’ UC42 Gaod G Fa,r F Paor 1’ very Poor v 

h Depth to Seasonal >l50 cm 150-100 cm 50-100 cm <SO cm 
Water Table? 

w Wetness~. ’ Rapid to moderately Imperfectly drained Poorly drained Very poorly drained or 
well drained permanentlg wet soils 

I Flooding Nolle Rare Ckcasional Frequent 

k Pcrmeability~. 3 Not class determining if less than 5 cwhr S-15 cm:hr >lS cm’hr 

t Sl0pe o-9 q 9.15% 15.3oq >30R 

1 Thc symholr arc uscd L” indlcatc thc nature of rhe limwtion. 
2 Retlectr ~nllucncc “l aerncss on opcralion of cquipmenl 
1 For an cxplanatnon “l dratnagc. ccc the Manual f«r Vcscrib,np Soilr in thc Ficld (Canada So~l Sur\ey Comm~itec. 197X) Land Kcrource Rexarch Inst~tule 

oua\w. ont. 
4 RctIcct\ abibI> of Lhç \“II 1” retard m”\cmcnt “l leachatc from landfillx may net reflcct a limitalion in arid and wmarid arcar. 
< Vue t” po*rlblc grounduater contamination. Impermeable bcdrack is conaidercd Pa”r and pcrmcable hcdrock ib ratcd \er? poor for arca-type ranitary landfills. 
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Itmb lkgree of So~l Sultabillt) 

Mfccung 
Symhoi’ lJ\e Good <; ,-air , hor  P \‘y I’oor \ 

h Depth to Water Table’ >150 cm 100-150 cm 50-100 cm <50 cm 

I Flooding’ 

k Soi1 Permeabihty 

t Sl0pe 

0 Organic Matter 

c Coarse Fragments* 
<25 cm m diameter, 
Q by volume 

P StonlnessJ. >25 cm 
diameter. percent of 
surrace area 

d Depth to Bedrock’ 

j Thickness of Slowly 
Permeable layer 

O-O.5 cm hi 

O-2% 

<2% 

<20R 

<3% 
(Class 0. I and 2) 

>l50 cm 

>lOO cm 

NO”C 

0.5-5 cm hi 

2.5<‘; 

2-I vi 

20-35’; 

3.151; 
(CIa\\ ?) 

100.150 C”I 

50-100 cm 

Subject to infrequent 
flooding (once m 50 
yearS) 
5-15 cm’hr 

S-9% 

IO-30% 

>35% 

15.50% 
(Class 4) 

50-100 cm 

50-25 cm 

SubJect to frequent high 
lebel lloodlng 

>l5 cm h! 

>9’ i 
>3O'i 

> 50% 
(CIas 5) 

<50 cm 

<25 cm 

a Su bgrade 
Unlflcd So~l GC, SC. CL & CH GM. Ml.. SM & MH SW&SP OI.. OH & Pt 
Classes G 1’. GW 
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TABLE 63 
Guide for assessing soi1 suitability for septic tank absorption fields. 

This guide apphea t” wil< L”  be used as an absorplion and l!ltermg medium forefflucnt from ieptic tank sgstems. Asubsurface Ille aysrem laid m such a wag that effluent from the 
septx tank is diatnbutcd reasonably umformly into thc natural soil IS assumed whcn appll~ng lhis guldc A rarlng of poor  nced no1 mcan thar a septlc tank ~)slcm should net be 
~nstalled in rhc gi\en ~“II. but ralher. may auggcst the difficully. m terms of ~nstalla~ron and ma~nlenancc. whlch ca” be cnpecled. 

Svmbol’ Good G Falr F 

Degree of Soil Suimbdit> 

Poor P Very P”ar v 

k Permeability’ Rapid to moderately 
rapid 

Percolation Rate’ About 8-18 min!cmJ 
(Auger hole method) 

h Depth to Seasonal >150 Col~ 
Water Table’ 

Moderate 

18-24 min:cm 

100-150 cm 

I Flooding Not subject to flooding Net subject to flooding 

t Sbpe O-9% 

d Depth to Hard Rock, >lSO cm 
bedrock or other 

9- 15% 

100-150 cm6 

SIOW 

Slower than 24 min’ cm 

50-100 cm 

Subject ta occasional 
flooding (once 1” 
5 years) 

1%30% 
50-100 cm 

very slow 

<SO cm 

Floods every year 

>30% 

<SO cm 

mlperVlo”s materlaIs 

1 The symbolr are used t” mdicate rhç nalure of [he limitatmn 

2 1.he sunablln) ralings should bc rclated 1”  the pcrmcability of boit taycrs a1 and bclou depth of thc Ille hne. 

’ Soils havinga pcrcolalion rate lebs than about Xmin, cm are likcly t” prescrit a  pollurmn huard 1”  adjacenr wa~rr. rhlahazard musL be noted. but thedegreeofha7ard must.tneach 
case. be assessed by enamining thc proxnmity 01 the proposed anstallation 1”  water bodxs. wwr table. and rclatcd fearurcs Tlw wmhol,~ TI med~o indinw~~~h~î comhrio!z. Refer 1”  
U S. Dept. of Hcalth. Education and WeIlare. 1972 Manual of Sept~ Tank Practice. for detail< of this procedurc. 

s Seaaonal meansfor morcthan “ne month It may. wthcaut!“n. be possible 1”  makc someadjustmentsfor the sevent) ofa u,atertable limitation Inlhosccarcswhcreseasonal useof 

the facility does net coinclde \v#h rhc period of high waler tablc. 

5 A scasonal water table ahould be a! Icast ID0 cm belou, the battom of the Ircnch a all timer for SOI~S rated Gaod (U S. Dept. of Health. Educatwn and Welfare. 1972) Manual of 
Septic Tank Practice. The depths used to water tableare based “nan assumed t!lcdepthof50cm. Where reliefpermits. theeffectivedepth abovea watertableor rockcan beincreared 

by adding appropriatc amounts of fill. 

’ Where the slope ü greater than 91);. a  depth t” bedrock of 100.150 cm is assessed as poor. 
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TABLE 64 

and cause Fragments. 

\c 

I Flooding 

k Permeabilit) 

t 

d 

c 

Sl0pe 

Depth to Bedrock 

Coarse fragments 
on surface’ 

Stoniness’ 

Rockloess? 

Surface Soi1 Texture 1. 1 

Depth t” Sand or 
Gra\elh 

Useful Moisture’ 

Symboll tiood ti 

Rapidly. well and 
moderately well drained 
soils with no ponding 
or seepage. Water table 
bclow 75 cm during 
reason of use. 

tione during vason 
of use. 

Very rapid t” moderate. 

>lOO cm 

pmtton. 

o-2:4 

>100 cm 

Relatively free of 
coarse fragments 

stones >lO m apart. 
(Glass 0 to 1) 

Rock exposures >lOO m 
apart and caver <2Y 
of the surface. 
surface. 

SL. FSL, VFSL. L 

Water storage capacitFx 
>15.0 cm and, or 
adequate rainfall and 
or low evapotrans- 

Modcratcl\ well 
dralned \oil, hubject 
10 wca\ional seepage 
“r pondlrig of \hort 
duration and imper- 
fcctl‘ druned ‘0115. 
U’atcr table helow 50 
cm duiq \eason of 
u\c 

Occariaxil flooding. 
Ma‘ flood once etery 
2-3 !ear\ during 
\ea\On 0i U\C. 
Moderatel! ,loa and 
\l”9 
2-5<‘i 

50- 100 cm 

<2O’i IGig”KrltS. 

stone\ 2-10 m apart. 
(CIas\ 2) 
Rock cxpo\ure\ 
30- 100 m apart and 
C”\C~ about 2.10’;; of 
the surfüce. 

Sil.. CI. Sc‘l.. %CL. 
LS 

50-100 cm 

\Vater >toragc capa- 
CI~>’ 7.5-15 cm and’or 
moderate ramfall and’ 
or moderate cvapo- 

Imperfectly drained 
soils subject to seepage 
or pondmg. and poorlq 
drained soils. Watcr 
table above 50 cm 
during season of use. 

Floods every year 
during sas”” of use. 

Very slow. 

S-9%, 

<50 cm’ 

>20% coarse fragments 

stones 0. I-2 m apart. 
(Class 3. 4) 

Rock exposures <30 m 
apart and caver > IO’ïr 
of the surface. 

SC. Sic, C’: S. SI 

<50 cm 

Water storage capa- 
cltv” <7.S cm and or 
10; rainfall and ‘or 
high evapotranspiration 

Very poorly drained and 
pcrmanently wet S”I~\. 

Prolonged flooding 
during reason of use. 

>9< i 

stones <o. I m apart. 
(CIas\ 5) 

Rock outcrops to” 
frequent t” permit 
playground location. 

kit) \oiIs: S and LS 
hubject to blouing. 
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TABLE 65 
Guide for assessing soi1 suitability for picnic areas. 

This guide applics 10 soils consldered l’or imensivc use as park-type picnic arcas. It i9 asrumed that most ehicular trafl~c ~111 he conlined LO t hc accesr roads. So~l wtah~hry lor 
growing and maintaining \cgetation is nor  a part of this guide. cnccpt as influcnccd hy mouture. but IS an important item to consider !n the final waluation of rite. 

Item 

Affecrinn 

Symboll use -  

w Wetness? 

I Flooding 

t Slope 

s Surface soi1 

Texture 2, ’ 

c Coarse Fragments 
on Surface~ 

P Stoniness~ 

r Rockiness’. 5. 0 

m Useful Moisture’ 

Good G Fau F Poor P 

Very rapidly. ,rapidly. 
well and moderately 
well drained soils not 
subject to seepage or 
ponding. Water table 
below 50 cm during 
season of use. 

None during 
season of use. 

o-97; 

SL, FSL, VFSL, L 

O-20% 

stones>2 m apart Stones l-2 m apart 
(Class 0 to 2) (Class 3) 

Rock exposures roughly Rock exposures 
30-100 or more m aparl roughly 10-30 m apart 
and caver < 10% of the and caver IO-25% of the 
surface. surface. 

Water storage 
capacityn > 15 cm and, 
OT adequate rainfall 
and/or low evapo- 

Water storage 
capacity” 7.5-l s cm 
and;or moderate rain- 
fall and :or moderate 

Moderately well 
drained soils subject to 
occasional seepage or 
ponding and imper- 
fectly drained soils not 
subject to ponding or 
seepage. Water Table 
above 50 cm for short 
periods during season 
of use. 

May flood I or 2 times 
per year for short 
penods during season 
of “SC. 

9-158 

SiL. CL. SCL. SiCL. 
LS, and Sand other than 
loose Sand. 

ZO-50% 

transpiration. evapotranspiration. 

The symbols are used to indicate the nature of the limitation. 

Imperfectly drained 
soils subject to seepage 
or ponding. Poorl! 
drained SO~IS. Water 
table above 50 cm and 
orten near surface for a 
month or more during 
season of use. 

Floods more than 2 
times during season 
of use. 

l5-30%# 

SC. Sic, Cd: Si 

>50% 

Stones 0.1-l m apart 
(Glass 4) 

Rock exposures <lO m 
apart and caver >25% 
of the surface. 

Water storage 
capacityn,<7.5 cm and 
or low rainfall and or 
high evapo- 
transpiration. 

- ver) Poor \’ 

Very poorly drained and 
permanently wet SO~IS. 

Prolonged flooding 
during season of use. 

>309; 

Peaty soils; loose Sand 
subject to blowing. 

stones <o. I m apart 
(Glass 5) 

Rock exposures too 
frequent to permit 
location of picnic areas. 

See also definitions for coarse fragments. rockiness. stoniness. textural and soil drainage classes in the Manual for Describing Soils in the Field (Canada 
Soi1 Survey Committee. 1978) Land Resource Research lnstitute Ottawa, Ont. Coarse fragments for the purpose of this table. includegravelsand cobbles. 
Some gravelly soils may be rated as having a slight limitation if the content of grave1 exceeds 2Og by only a small margin providing (a) the grave1 is em- 
bedded in the soi1 matrix, or (b) the fragments are less than 2 cm in six. 
Surface soi1 texture influences soi1 ratings as it affects foot trafficability. dust and soil prmeability. 
Moderately well and well drained SC, Sic and C soils may be rated fair. 
Very shallow soils are rated as having severe or very severe limitations for stoniness or rockiness. 
The nature and topography of the bedrock exposures may significantly alter these ratings. As such. on-site investigations will be necessary in map units 
containing bedrock when these are considered as possible sites. 

This item attempts to evaluate the adequacy of moisture forvegetative growth. It incorporates the concept of supply through rainfall. loss throughevapo- 
transpiration. and storage within the footing zone. In soils where the water table is within rootingdepth fora signi(icant portion of the year, water storage 
capacity may not signifïcantly influence vegetation growth. 
Consult glossary for definitions of terms used. 
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I Flooding 

k Permeabilit) 

t Slope 

s Surface soi1 Texture’. ’ 

c Coarse Fragments on 
Surface~. 5 

P Stoniness’. 6 

r Rockiness?. h 

Ver- rapidly. rapldly. 
well and moderatelv 
well drained SOI~S with 
no seepagc or ponding. 
Water table below 
75 cm durmg seaso” 01 

use. 

Very rapid to moderate 
inclusive. 

o-9’;; 

SL. FSL. VFSL.. 1. 

o-20% 

stones > 10 m apart 
(Class 0 and 1) 

Ko rock exposures 

Y-15”; 

Sil.. SCI.. CI.. SICL. 
I.S. and \and other tha” 
I««re rand 

X-50 i 

stone\ 2. Il) m apart 
(Ch\ 2) 

Kock c\po\ure\ >10 m 
aparr an<1 caver <25<?, 
of the area. 

soils subject to 
seepage or ponding 
and poorly dramed 
soils. Water table above 
50 cm during searo” of 
“SC. 

OccasionaI flooding 
during season of use 
Once in 2 4 qears. 

very slow 

I S-30% 

SC. Sic. C’: Si 

>5og 

stones 0.1-2 m apart 
(Clars 3 and 4) 

Rock exposures <lO m 
apart and caver >25’1 
of the area. 

\ cri kwr \’ 

\‘a-! poorl! dralned and 
permanently wet wil\. 

Floodmg during ever) 
aea\on oc “SC. 

> 30’; 

kit) SO~I\: loo\e sand 
huhject to blowng. 

stone\ <o I m apari 
(Ch\ 5) 

Rock exposures too 
Crequent 10 permt 
campground location 
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TABLE 67 
Guide for assessing soi1 suitability for paths and trails. 

It \\ assumed that thc traih wtll hc hudt at lcaît 45 cm aide and thar ah\lruc~~onr such ascohhle\ and stones uill be remowd durinpcomtruction. II isalsoassumcd tbata dry. stable 
tread is de*irahle and that muddy. dusty. aom or erodcd trait rreads arc undesirable. Hiling and riding nalIs are net trcatcd reparalely. but as fhedc\ig” requircments lor riding 
traih are more rrringcnf. a pwc” Ilmttation will bc more dillicult to overcome. Poor or LU) poor ruirabil$ docr no1 indicac Ihat a trail canna or should na hc built. II does. 
howevcr. aufwx~ hiahcr desian rcqu~rcmcnts and mamte”a”cc 10 o\crcom~ thc limltatiow 

Itcmî’ Dcgrec of Soil Sultahillt) 
Aflccting 

Symbol’ Use Good G Fair F I’cmr P vcry I%x v 

s Texture’, 1 SL. FSL. VFSL. LS. 1. SiL. CL. SiCL, SCL SC. Sic. C5: Sand, Si Peaty soils: loose sand 
subject to blowing 

c Coarse Fragment O-20% 20-508 >5ov 
Content’. h 

P StoninessJ stones >2 m apart 
(Glass 0 to 2) 

W’ WCl”eSSJ Very rapidly, rapidl) 
well. and modemtel) 
well drained soils. 
Water table below SO cm 
during season of use. 

r Rockiness”, 7 Rock exposures >30 m 
apart and caver <I O<ïr 
of t he surface. 

t SlopeX O-15% 

stones I-2 m apart 
(CIas 3) 

Moderately well drained 
soils subject ta 
occasional seepage and 
ponding and imperfectl) 
drained SOL~S. Water 
table may bc abovc 
SO cm for short periods 
during seaso” of use. 

Rock exposures 10-30 m 
apart and col-er 10-25<% 
of the surface. 

I S-30% 

stones 0. I-I m apart stones <o. I m apart 
(Class 4) (Glass 5) 

Poorly and very Permanently wet soils. 
drained soils. Water 
table above 50 cm and 
often near surface for 
a month or more during 
season of use. 

Rock exposures <lO m Rock exposures too 
apart and caver >25?+ frequent to permit location 
of the surface. of paths and trails. 

30-6Oc/r >60% 
I  Flooding Not subject to flooding Floods I or 2 times Floods more than 2 Subject to prolonged 

during seaso” of use. during season of use. times during season flooding during season 
of use. of use. 

Scealaodellnltlon\rorcoarce Ira~menls.rockineï~.ston~ne~~.testuralandsoiIdra~nageclas~es~”thc Manualfor DescrihingSo~lr~nrhcF~eld(CanadaSoil SurveyComm~!ee. 19781. 
l.and Rcsourcc Rercarch Inïtilute Ottawa. Ont. 
Moderatcly wll and well drained SC. Sic and C soi15 may bc ratcd faalr. 
Coarre fragments for thc purpose of Ihia table. Include grawlc and cobbles. Gravelr tend to cawe umtable footmg when prewnr I” high amou”ta. and are alw aïroclated with 
Incrcawd eraion Cohblc\ land rtonc~) mwt he rcmowd from Ihe tmil Iread. Incrcaring conQruction and mamtcnance dilficulties Somc gmvelly sods ma! bc ratcd as having a 
rlipht limitation il rhe content ol gratcl cxcccds ïQ<r, hy only a rmall marge” providmg (a) the grawl is embedded in the sol1 matr~x or(h) the fragmentr arc Icss than 2 cm m six. 
The type ol rockoutcrop(Ilat lyinp~~rclill~).andthcorientationofthestruclure(linearcliifs~rmarri~~e blocks)cangrca~l)al~erfhcdcgrccofthel~m~tation. EachritcGtha Rockinerr 
hmitalion based on the percent rock ourcrop abovc should he eialuatcd on its ou’n meril\ and the dcprcc OT limitation shoold thc” hc modifxd appropr~atcly if nccessary. 
Slopc ,n thir contcxt rcfcr, to Ihe slope ol the ~round rurlacc. na thc rlope ol thc Ircad. 
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Appendix E 

METHODS OF PHYSICAL AND 
CHEMICAL ANALYSIS 

Bulk Densify: - G.R. 1965. Bulk Density. In Agronomy No. 9 
“Methods of Soi1 Analysis”, Part 1. Black, C.A. Ed. 375. 

Calcium Carbonate, Cal&e and Dolomite: - Skinner, S.I.M., 
Halstead, R.L. and Brydon, J.E. 1959. Quantitative 
manometric determination of calcite and dolomite in 
soils and limestones. Can. J. Soi1 Sci. 39:197-204. 

Cation exchange capacity and ammonium acetate extraerable 
carions: - Chapman, H.D. 1965. Cation Exchange Capac- 
ity. In agronomy No. 9. Methods of Soi1 Analysis, Part 2. 
Black, C.A. Ed. 891-899. 

Conductivity: - US. Department of Agriculture. 1954. Diag- 
nosis and improvement of saline and alkaline soils. 
Agric. Handbook No. 60. 

Determinarion of Ca, Mg, Na. K: - “Analytical Methods for 
Atomic Absorption Spectrophotometry”. 1973 edition. 
Perkin- Elmer Corp. Norwalk, Connecticut, U.S.A. 

Exchange acidify: - Peech, M. 1965. Exchange Acidity. In 
agronomy No. 9. Methods of Soi1 Analysis. Part 2. 
Black. C.A. Ed. 910-911. 

Liquid Limir: - “Procedures for texting soils”. 1958. A.S.T.M. 
Designation D423-54T. 94-98. 

Nirrogen: - Bremner, J.M. 1965. Total Nitrogen. In Agron- 
omy No. 9. Methods of Soi1 Analysis. Part 2. Black, 
C.A. Ed. 1162-I 164. 

Organic Carbon: - Walkley, A. and Black, I.A. 1934. An 
examination of the Degtjareff method for determining 
soi1 organic matter and a proposed modification of the 
chromic acid titration method. Soi1 Sci. 37:29-38. 

Particle size analysis: - Kilmer, V.J. and Alexander, L.T. 1949. 
Methods of making mechanical analysis of soils. Soi1 Sci. 
68: 15-24. 

pH: - Peech, M. 1965. Hydrogen-ion activity. In Agronomy 
No. 9 “Methods of Soi1 Analysis”, Part 2. Black, C.A. 
Ed. 891-899. 

Pyrophosphaie Soluble Organic Marrer analysis: - Kaila, A. 
1956. Determination of the degree of humifïcation in 
peat soils. Moatalaust Aikak. 28: 18-35. 

Plastic Limif: - “Procedures for testing soils”. 1958. A.S.T.M. 
Designation D424-54T. 99-101. 

Shrinkage Limit: - “Procedures for testing soils”. 1958. 
A.S.T.M. Designation D424-39.76-79. 
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