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PREFACE

The present publication and accompanying soil maps, the
second in a new series of soil survey reports covering the forested
region of northern Saskatchewan, are the outgrowth of the Canada
Land Inventory program, inaugurated under ARDA in 1963.

From a practical standpoint, soil is a medium in which plants
grow or can be made to grow . Soils differ in many ways, some
soils being highly productive, others requiring the full application
of current technology in order to attain economic production of
either agricultural or forestry crops. Some of these different soil
properties are easily observed, others are not . Soils that to a casual
observer look alike, may not necessarily be alike, particularly in
their relationship to the growth of specific agricultural crops, tree
crops, or for the many other alternative ways (engineering, urban
development, wildlife, recreation) that man may use the soils of
any one region .

This report contains detailed descriptions of soils of the nor-
thern provincial forest reserve in the St . Walburg map area . The
specific physical, chemical and biological properties of the various
Luvisolic (Gray Wooded), Brunisolic, Gleysolic, Organic and Rego-
solic soil orders found within the area, together with morphological
properties which can be observed in the field, constitute the initial
portion of this report. On the basis of these properties, and in recog-
nition that the soil is the most important, if not the only significant
resource in the region, the capability of each of the identifiable
soil units, for both forestry and agriculture, highlight the latter
chapters. Agriculturalists will be particularly interested in Professor
Henry's review of crop production data on the Loon River soil ;
this soil covers approximately 80% of the land area included in the
forested region .

The Saskatchewan Institute of Pedology trusts that this report
and accompanying maps will be of value to all individuals and
agencies involved in the use of the soil resources within the nor-
thern section of the St . Walburg map area .

D . A . RENNIE,
Director,
Saskatchewan Institute
of Pedology.
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INTRODUCTION

The following soils report and accompanying soils map pertain
to the Forest Reserve which is located in the northern portion of
the St . Walburg map sheet area. This reserve is a part of the Western
Division of the Provincial Commercial Forest and includes portions
of two reserves which were formerly designated, from west to east,
as the Bronson and Meadow Lake Reserves.'

It is essential that the reader utilize both the report and map
when interpreting the soils of the Forest Reserve . The soil map
depicts the extent of the various soils at any given location and the
report describes the various soils and indicates their suitability for
agriculture and forestry.z

Pertinent information regarding the classification of some of
the soils in this region is given in the publication "A Guide to
Understanding Saskatchewan Soils" . The Guide will prove useful
to all those concerned with, or interested in, the origin, nature and
agricultural use of Saskatchewan soils . General information on this
section of the Province is given in Soil Survey Report No. 13. These
two publications are available from the Extension Division, Uni-
versity of Saskatchewan, Saskatoon .

i Atlas of Saskatchewan . Published by the University of Saskatchewan, Saskatoon, 1969 .
2 For fuller Explanations see Appendix I .



GENERAL DESCRIPTION OF THE FOREST RESERVE

Location and Areal Extent

The Forest Reserve is located in the northern portion of the
St . Walburg map sheet (73F, of the National Topographic Series) .
Fig . 1 depicts the location of the St. Walburg map sheet and the
area within it occupied by the Forest Reserve .

The Provincial Forest boundary delineates the north and south
borders, separating it from the agriculturally settled area, while
the 108th meridian forms its eastern border and the 110th, or Al
berta-Saskatchewan border, its western border . As indicated on
the soil map, the Forest Reserve includes all or portions of Town-
ships 52 to 58 in Ranges 14 to 27, west of the 3rd meridian, encom-
passing approximately 1,562 square miles or 1 million acres .

Physiography
The Forest Reserve lies within the physiographic area known

as the Great Plains Province which is part of the Interior Plains of
North America . More specifically the Forest Reserve occurs within
that portion of the Great Plains Province referred to as the Alberta
High Plains Region and is part of the Thickwood Hills Upland
Section . This section contains as one of its subsections the Bronson-
Meadow Lake Hills which form the only physiographic division in
the Forest Reserve . Thus, from the broad continental physiographic
division to the local subdivisions the sequence is as follows : Interior
Plains of North America, Great Plains Province, Alberta High Plains
Region, Thickwood Hills Upland Section, Bronson-Meadow Lake
Hills Subsection.

As stated previously the Alberta High Plains is a Region within
the Great Plains Province of the Interior Plains of North America .
In Saskatchewan this Region forms the third prairie steppe and
continues westward to the foothills of the Rocky Mountains . Nearly
all of this area is over 2,000 feet above sea level . The second
prairie steppe, whose elevation ranges between 1,000 and 2,000
feet, is separated from the third prairie steppe by the Missouri
Coteau . It is relatively easy to observe the Coteau in the southern
part of the province where it is a prominent eastward facing ridge
or escarpment which enters Saskatchewan south of Weyburn . It
then crosses the province in a north-westerly direction to a point
east of Biggar and then turns north-easterly . Just west of Shellbrook
it runs northward to Timberlost and then north-westerly through
the Big River and Provincial Forest Reserves to a point about 10
miles south of Meadow Lake . Beyond this point it turns northerly
and enters Alberta .

The third prairie steppe is a reflection of the bedrock land-
scapes prior to glaciation . The present day surface is chiefly of
undulating to rolling and hilly morainic topography containing many
depressional areas that are either lakes, ponds, bogs or meadows .



Figure 1 . Index Map Showing Location of the

	

St . Walburg (73 F)

	

Map Sheet and the area
within it occupied by the Provincial Forest Reserve



The Thickwood Hills Upland is met on the south by the Sas-
katchewan Rivers Plain and on the north by the Beaver River Plain.'
The Upland is basically a wooded rolling morainic plain composed
of varying amounts of gently to strongly rolling topography. It also
contains glacio-fluvial and glacial till plains . Its elevation varies
from 1,800 to 2,500 feet.

The Bronson-Meadow Lake Hills is one of the Subsections
of the Thickwood Hills Upland and includes both the formerly known
Meadow Lake and Bronson Forest Reserves . Both Forest Reserves
occur on a morainic plain which becomes rougher as one traverses
from east to west . The topography in the east is mainly undulating
to rolling while that in the west is hilly . The soils are mainly de-
veloped on glacial till and glacial-fluvial deposits .

Landforms and Topography

The Bronson-Meadow Lake Hills are morainic in character
and are composed of a variety of landforms and topography as-
sociated with morainic landscapes . Fig . 2 depicts the major land
forms and topographic separations delineated in that portion of
the Provincial Forest which occurs in the St . Walburg map area .

The term landform denotes a recurring pattern of landscape .
The Bronson-Meadow Lake Hills are composed of ground moraines
and moraines . These landforms may be unpatterned, knob and
kettle, ridge and swale, or dissected .

Ground moraines are level to undulating till plains . Moraines
are rolling till plains . Knob and kettle ground moraines or moraines
consist of well drained knolls or hills and imperfectly to poorly
drained basins or potholes which have no or limited external drain-
age . Ridge and swale iandforms consist of well drained linear
highs flanked by swales or elongated undrained depressional areas
between the ridges .

Dissected landforms are those with external drainage and are
characterized by a land surface which is cut up by a series of
small to large drainage channels . Unpatterned landforms are those
in which none of the previously described landform types is do-
minant.

Ridged landforms worthy of note are the long, low, broad
topped, parallel ridges or flutings located in Township 56, Range
14, west of the 3rd, which are designated as ridge and swale land
form in Fig . 2 . These ridges have a northeast to southwest orien-
tation and probably indicate the direction of the glacier movement.
Often the ridges are difficult to observe on the ground because
they are very low. The ridges, however, are treed and the swales
are wet and often contain shallow organic soils .

1 Atlas of Saskatchewan, 1969 .
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Another type of ridged landform is that which occurs east
and northeast of Turtle Lake in Townships 53 to 56, Ranges 16
and 17, west of the 3rd Meridian. In this area the ridges occur in a
random pattern . They have steeply sloping sides and vary from 5
to 20 feet in height . The ridges northeast of Turtle Lake are separated
by swales containing organic soils while those to the east of Turtle
Lake are separated by less poorly drained swales .

Two eskers (long winding ridges of coarse materials) were
located in the bottom of meltwater channels . One of the eskers
runs southeast from Worthington Lake (Tp . 57, Rg. 25, W 3rd), the
other is located in the Monnery River Valley (Tp . 56, Rg. 25, W 3rd) .

The landforms in the western portion of the Forest Reserve
are dominantly of the knob and kettle type . The knobs vary from
2 to 30 feet in height and the slopes vary from 1 to over 30% . The
kettles usually contain sedge bogs and comprise, in various areas,
from 10 to 50% of the landscape .

Topography refers to the surface features of the land, that is,
the differences in relief or height between knolls and depressions,
etc ., or between one place and another, the direction, steepness
and frequency of slopes, and the comparative roughness of the
land surface . The topographic classes separated in the Forest
Reserve are as follows : Very gently sloping or undulating topography
with slopes between 0.5 and 2.0% . (A 1% slope is a l' difference
in elevation in a distance of 100') . Gently sloping or gently to roughly
undulating topography with slopes between 2 and 5% . Moderately
sloping or gently rolling with slopes between 6 and 9% . Strongly
sloping or moderately rolling with slopes between 10 and 15% .
Steeply sloping or strongly rolling with slopes between 16 and 30% .

Elevations and Drainage
Fig . 3 illustrates the 100 foot contours between 2,400 and 1,800

feet plus the location of the major lakes and drainage ways. It also
indicates the location of the drainage divide which controls the
drainage pattern of the north and south portions of the Forest
Reserve, and which separates the Saskatchewan and Churchill
Rivers Basins.

As can be seen in Fig . 3 the elevations range from slightly over
2,400 feet to slightly less than 1,800 feet . The area south of the
divide drops from 2,400 to 2,100 feet, while north of the divide the
drop is more pronounced, going down to less than 1,800 feet in
the northeast, and 1,770 feet at Makwa Lake.

South of the divide the drainage is to the North Saskatchewan
River . The Worthington, Peck, Bronson and Little Fishing Lakes
drain south via the Monnery River . The Turtle Lake drains south
to the North Saskatchewan via the Turtle Lake River .

North of the divide the Ministikwan and Makwa Lakes join the
Churchill drainage system via the Beaver River . The eastern half

5
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of the Forest Reserve north of the divide drains to the Churchill
River via the Horsehead, Rabbit, Alcott and Myo Creeks and the
Lavigne River .

Surface Geological Deposits

The identification and separation of geological deposits or soil
parent material is the basic division in the preparation of local soil
maps as each geological deposit represents a different Soil Associa
tion . Separations within Soil Associations are made by grouping
the soils into Map Units which are portions or segments of a Soil
Association composed of one or more soil series . Thus, the Map
Unit is a reflection of the topography and drainage on a specific
geological deposit or parent material .

In the Forest Reserve the major geological deposits or parent
materials and their distribution throughout the map area are the
result of glaciation .

The surficial materials consist of unsorted glacial till, glacio-
fluvial, mixed glacio-fluvial and lacustrine, glacio-lacustrine, alluvial
and colluvial deposits.

Unsorted glacial till is a mixture of many materials which at
the outset are not sorted ; such till commonly consists of rock frag-
ments ranging in size from large boulders and stones to tiny par
ticles of clay . This range in size was recognized in one of the
earlier names given to glacial till - "boulder clay" . It occurs as
ground moraine (till plains) and moraines (hills and uplands) and
the materials composing them are heterogeneous mixtures of any
materials that the ice may have picked up in its travel and finally
dropped on melting . In the Forest Reserve unsorted glacial till is
the parent material of the Loon River Association .

Glacio-fluvial deposits include materials deposited by rapidly
moving water within or along the margin of glacial ice . These de-
posits are coarse sands and gravel and they occur in the form of
outwash plains, eskers, kames or crevasse fillings . Gravelly glacio-
fluvial deposits are the parent material of the Bodmin Association .

Other glacio-fluvial deposits consist of finer textured sands
which were carried some distance by glacial streams flowing at a
slower rate than the ice marginal streams which deposited the
coarse textured materials described previously . These finer textured
glacio-fluvial deposits occur as plains and often blend into sandy
glacio-lacustrine materials which have been laid down in lake de-
posits . The descriptive term "sandy glacio-fluvial and lacustrine"
is used to describe the parent material of the Sylvania Association .

The Pine Association is developed on sandy glacio-fluvial and
lacustrine deposits which often show evidence of having been modi-
fied by wind action .

Glacio lacustrine deposits consist of materials that settled out
in the relatively still waters of glacial lakes . These materials consist

7



of sands, silts and clays . The sandy lacustrine deposits may repre-
sent deltas of glacial streams which emptied into the lake, or various
shoreline or eddying deposits throughout the lake . The silts and
clays are generally located in the more central portions or deeper
portion of former glacial lakes . Glacio-lacustrine deposits occur in
the form of lacustrine plains . The Dorintosh Association is an ex-
ample of a soil developed on clayey glacio-lacustrine deposits .

Recent deposits include areas of Gleysolic and associated
Organic soils . Recent deposits are being formed - or deposited at
the present time . They are mainly associated with flood plains of
various water courses and depressional areas. The Meadow Com-
plex represents extensive areas of this type.

Another type of recent deposit is referred to as colluvial mate-
rial . These materials are essentially those sediments which are
moved down hill by gravity or by local water action and deposited
on the lower slopes . These deposits are associated with the Hill-
wash Complex .

Organic soils are developed on organic deposits (plant material)
accumulated in former shallow lakes and other wet, undrained de-
pressions . These soils are therefore distinct from the mineral Soil
Associations in that they are derived from former living plants which
are presently decomposing . The various stages of decomposition
are the basis for separating Organic soils which are classified as
Fibrisols, Mesisols and Humisols indicating the stages from unde-
composed plant remains to highly decomposed plant remains .

The relationship of the soils in the Forest Reserve to the sur-
face geological deposits is summarized in Table 1, and the distri-
bution of these surface deposits is shown in Fig . 4 .

Table 1-Relation of the Surface Geological Deposits to the Soils of the Provincial
Forest Reserve.

2 .

3 .

SOILS DEVELOPED ON GLACIAL TILL DEPOSITS
(a) Medium to moderately fine textured, weakly to moderately calcareous,

unsorted glacial till deposit .
(i) Loon River Association - Gray Wooded (Gray Luvisol) soils

SOILS DEVELOPED ON GLACIO-FLUVIAL DEPOSITS
(a) Coarse to moderately coarse textured, non to weakly calcareous,

and gravelly glacio-fluvial deposit .
(i) Bodmin Association - Gray Wooded (Gray Luvisol) soils
(ii) Bodmin Association - Eutric Brunisol (Brown Wooded) soils

SOLIS DEVELOPED ON GLACIO-FLUVIAL AND LACUSTRINE DEPOSITS
(a) Coarse to moderately coarse textured,

fluvial and lacustrine deposits .
(i) Sylvania Association - Gray Wooded (Gray Luvisol) soils

8

sandy

weakly calcareous sandy glacio-

i Proceedings of the Seventh Meeting of the National Soil Survey Committee of Canada . Held at
the University of Alberta, Edmonton . April 22-26, 1968 .



4 .

5 .

6 .

7 .

(b) Coarse textured, usually non calcareous, sandy glacio-fluvial and lacus-
trine deposits some of which have been modified by wind action .
(i) Pine Association - Eutric Brunisol (Brown Wooded) soils

SOILS DEVELOPED ON GLACIO-LACUSTRINE DEPOSITS
(a) Medium to moderately fine textured, moderately calcareous, silty glacio-

lacustrine deposits .
(i) Dorintosh Association - Gray Wooded (Gray Luvisol) soils

SOILS DEVELOPED ON ALLUVIAL DEPOSITS
(a) Variable textured, variable carbonated, undifferentiated alluvial deposits .

(i) Meadow Complex - Humic Gleysol soils

SOILS DEVELOPED IN ERODED SEDIMENTS FROM GLACIAL AND RECENT
DEPOSITS
(a) Variable in both texture and composition and occurring on the slopes of

valleys and escarpments .
(i) Hillwash Complex - Regosolic . Gray Wooded (Gray Luvisol), Dark

Gray Wooded (Dark Gray Luvisol) and Gleysolic soils

ORGANIC SOILS DEVELOPED ON SEDGES OR MOSSES
(a) Sedge or Moss Peat with a slight degree of plant decomposition - Fibrisols .
(b) Sedge or Moss Peat with an intermediate degree of plant decomposition
- Mesisols.

(c) Sedge or Moss Peat with a high degree of plant decomposition - Humisols .
(d) Sedge or Moss Peat with inseparable amounts of all stages of plant

decomposition - Undifferentiated .

Vegetation
The Forest Reserve in the St . Walburg map sheet area is located

within the Boreal Forest Region'. The tree species consist mainly
of a mixture of deciduous and coniferous types and include aspen
(Populus tremuloides), black poplar (Populus balsamifera), white
birch (Betula papyrifera), white spruce (Picea glauca), black spruce
(Picea mariana), balsam fir (Abies balsamea), jack pine (Pinus bank-
siana), and tamarack (Larix laricina) . Associated with the trees are
many shrubs, the most common species being hazelnut (Corulus
rostrata), willows (Salix spp.), alder (Alnus incana), and raspberry
(Rubus melanolasius). Low growing plants include grasses (Festuca
spp.), fireweed (Chamaenerion spicatum), bearberry (Arctostaphylos
uva-ursi), blueberry (Cyanococcus canadensis) plus many other
plant species common to the area .

Sedges (Carex spp.) and sphagnum mosses (Sphagnum spp.)
form peat or organic soils in the depressions. Tamarack (Larix lari-
cina) occurs in many peat bogs. Cattails (Typha latifolia) and bul
rushes (Scirpus spp.) often occur in areas of shallow water. Swamp
birch (Betula glandulosa) is common in large open bogs and Labra-
dor tea (Ledum groenlandicum) often occurs in moss peat areas.

The southern portion of the Forest Reserve in the St . Walburg
map sheet area is dominantly aspen while conifers become more

i Forest Regions of Canada . 1959. J . S . Rowe . The Queen's Printer and Controller of Stationery,
Ottawa .
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prevalent in the northeastern part of the Reserve . The aspen is the
common tree species in the Forest Reserve and usually occurs on
the well drained upland soils . When it occurs on dry sandy soils
it forms an open stand and the trees are shorter and more branched
than they are on heavier textured soils . Black poplar sometimes
occurs in small groves within the upland aspen area . It more typi-
cally occurs on moist low-lying areas at the margins of sloughs and
streams . White spruce is a very versatile species and grows on a
wide range of sites . It does not, however, favor very sandy or peaty
areas .

Jack pine is dominant on drier sandy and gravelly sites . It also
occurs on moist upland sites where it becomes established after
fires . There are some extensive areas of Jack pine growing on
well to imperfectly drained loam to clay loam soils east and north
of Turtle Lake .

Black spruce occurs in peaty areas and occasionally, after
forest fires, invades upland areas .

Climate

As there are no meteorological stations in the Forest Reserve
the following statements are taken from studies by various clima-
tologists . The climate of the Forest Reserve in the St . Walburg map
area is classified by Koeppen as "Cold Forest Climate"' . "This sub-
humid climate corresponds very roughly with areas of aspen grove
and mixed forest vegetation and thus with the black to gray wooded
soil zones . Its northern boundary, approximately the northern limit
of cultivation, experiences 80 days of frost-free period . . . The
summers are cool with mean daily July temperatures between
60° and 66° F, and the winters are cold with mean daily January
temperatures between -{-4o and -5° F" .

According to estimates made by Chapman and Brown2 the
mean January temperature ranges from 0° to -4° F, the mean July
temperature from 61° to 62° F, and the mean annual 31° to 32° F .
The growing season starts between April 25 and May 5 and ends
between October 1 and 11, thus lasting between 148 and 169 days .
The frost-free period is often less than 70 days . Frost can occur
as late as June 20 and as early as August 10. The mean annual pre-
cipitation ranges between 14 and 16 inches of which 10 to 12 inches
fall between May and September .

i Atlas of Saskatchewan . J . H . Richards and K. I . Fung, University of Saskatchewan, Saskatoon
Campus. 1969 .

x The Climates of Canada For Agriculture . The Canada Land Inventory, Report No . 3, Department
of Forestry and Rural Development, Ottawa, Canada.

3 Hopkins, J. W. 1968 . Correlation of Air Temperature Normals for the Canadian Great Plains
with Latitude, Longitude and Altitude . Can, J . Earth Sci ., 5 : 199-210.

4 Williams, G . D. V. 1969 . Applyin g Estimated Normals to the Zonation of the Canadian Great
Plains for Wheat. Can . J . Soil Sci ., 49: 263-276 .



J. W. Hopkins3 and G. V . D . Williams4 developed a method to
calculate the temperatures which may be expected at various lati-
tudes and longitudes, across Canada, that have known elevations .
As a result of their technique Table 2 was prepared from data
obtained from the Agrometeorology Section, Plant Research Insti-
tute, Canada Department of Agriculture, Ottawa .

Table 2. Calculated* and Measured** Temperatures
for Points Within the St. Walburg Map Area

* Temperature normals calculated by J . W . Hopkins and G . D . V. Williams
** Risk Analysis of Weekly Climatic Data for Agricultural and Irrigation Planning .

Tech . Bull 71, St . Walburg . Prepared by Mauro C . Coligado, Wolfgang Baier,
and Wilbur K. Sly . Agrometeorology Section, Plant Research Institute, Research
Branch, Canada Department of Agriculture, Ottawa . 1969 .

Finally as there are measured meteorological data for the
town of St . Walburg Table 3 is submitted so that the reader can
evaluate the long-term monthly and annual temperatures and
precipitation trends .

Table 3 . Long-term Monthly and Annual Means of Maximum and Minimum
Temperatures and Monthly and Annual Totals of Precipitation and
Potential Exapotranspiration (PE) for St . Walburg, Saskatchewan*

* Risk Analysis of Weekly Climatic Data for Agricultural and Irrigation Planning .
Tech . Bull . 71, St. Walburg . Prepared by Mauro C . Coligado, Wolfgang Baier,
and Wilbur K . Sly. Agrometeorology Section, Plant Reseach Institute, Research
Branch, Canada Department of Agriculture, Ottawa, 1969 .
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Month
Mean max.

°F
Mean min .

°F
Precipitation

Inches
Inches
PE

January 8.2 -14.3 0 .5 0 .0
February 14.4 -10.4 0.4 0.0
March 26.8 1 .6 0 .6 0.4
April 47 .8 23.2 0 .7 2 .0
May 63.8 35.2 1 .2 4 .1
June 69.8 42.7 2.1 4.5
July 76.4 47.8 2 .7 5 .4
August 72.9 44.5 2.4 4.3
September 62.8 35.2 1 .1 2.3
October 50.3 25.6 0.8 0 .8
November 28.1 9.3 0 .6 0.0
December 14.4 -6.4 0.7 0.0
Year 44.6 19.5 13.9 24.0

Location

Elevation
in feet
above
sea level

Frost-free
(32°) period
in days

Mean annual
max . temp . i n
Fahrenheit
degrees

Mean annual
min . temp . i n
Fahrenheit
degrees

31-52-14*-W3 2200 75 43 21
15-55-14*-W3 2000 74 43 21
36-56-17*-W3 2225 71 43 20
18-57-17*-W3 2300 67 43 20
36-56-21 *-W3 1935 77 44 21
36-56-25*-W3 2016 78 44 21
13-57-26*-W3 2100 75 44 22
Turtle Lake* 2150 76 44 21

St. Walburg ** 2050 72 44.6 19 .5



SOILS OF THE MAP AREA

Soil Formation and Classification

The dominant type of soil formation which has occurred, or is
occurring, in the well to imperfectly drained areas throughout the
Forest Reserve portion of the St . Walburg map sheet area is
Podzolization . This word originates from the Russian "podzol",
meaning ash-like. This type of soil formation in Saskatchewan is
usually confined to cool moist regions which have a tree cover .
Under these conditions leaching or weathering is active . Thus, with
time, organic materials, clay, sesquioxides (mainly iron and alumi-
num), carbonates (lime) and soluble salts are moved downward in
the soil resulting in eluviated or leached surface layers and illuviated
or enriched subsurface layers . If podzolization occurs on surficial
geological deposits which accumulate sufficient clay in the sub-
surface layers to be heavier textured than the leached surface layers
the result is the formation of Gray Wooded (Luvisolic) soils . If,
however, not sufficient clay, iron or aluminum is retained because
of the porous, coarse textured (sandy or gravelly) nature of the
surficial geological deposit the result is the formation of Brunisolic
soils .

The Gray Wooded soils in the present map area are developed
on the following surficial geological deposits or parent materials ;
glacio-fluvial, glacio-fluvial and lacustrine, glacio-lacustrine and
glacial till . The soils developed on these four different deposits all
have the following characteristics . The uppermost surface layer
consists of organic matter in various stages of decomposition . This
organic matter consists chiefly of leaves and needles from trees
and shrubs . The various stages of decomposition are indicated from
least to most by the symbols L.F.H . (Frontispiece) . Below the
organic layer a dark colored granular horizon less than two inches
may occur . This horizon often exhibits various stages of eluviation
and is referred to as an Ah horizon, if only slightly leached, or an
Ahe horizon if the leaching is sufficient to be visible in the form
of platy structures or grayish streaks or splotches . The key horizon
from which this soil gets its name is the ashy-gray platy layer which
underlies the L-F-H or Ah, Ahe horizons . This horizon is designated
by the symbols Ae. As a rule the Ae horizon is acidic and poorest
in bases. The excess acids formed in the Ae horizon and the bases
released are percolated down to the next layer known as the B
which is the most acidic horizon . If sufficient clay accumulates in
the B it is referred to as a Bt horizon . This increased clay content
causes the B horizon to be compact and relatively impervious to
water. When dry this compacted layer becomes hard . Occasionally
between the Ae and B there is a transitional layer known as the AB
horizon which has characteristics similar to the Ae and B but more
like the Ae than the B. With time and leaching the AB horizon
tends to become more like an Ae horizon .
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The B horizon is underlain by the original geological deposit
which is the parent material of the above soil . This material is
referred to as the C horizon . It is usually compact and becomes more
calcareous with depth.

There is another soil which was referred to earlier as belonging
to that group known as Eutric Brunisols . The type of Eutric Brunisol
which occurs in association with Gray Wooded soils in the Forest
Reserve is termed Degraded Eutric Brunisol . It too, like the Gray
Wooded has undergone leaching and has nearly similar horizon
designations . The main difference is that while the Gray Wooded
soil has a Bt horizon, the Degraded Brunisol does not . Neither does
it have the Bf horizon of the true Podzol which occurs on similar
geological deposits such as loose, incoherent, sand and gravels .
It has a colored B horizon which is referred to as a Bm but because
of the porosity and composition of the material upon which it is
developed it never retains or receives a sufficient increase of elu-
viated materials from the surface horizon to consider it as more
than a very weak illuviated horizon . The Degraded Eutric Brunisol
in the present map area is similar to those soils which were referred
to as "Podzolized Sand" and "Upland Podzolics" in Soils Report
Number 13, and as "Orthic Podzols" on the Soil Survey Report
Number 14 map.

Another group of soils which occurs is referred to as Gleysolic .
These soils are commonly known as meadow soils and their domi-
nant poorly drained characteristic is determined by their occurrence
in poorly drained basins and draws . Gleysolic soils usually have
organic horizons in various stages of decomposition (L-F-H) . If
this horizon is greater than 4 inches but less than 16 inches thick
then the soils are referred to as Peaty Gleysols as the the thick
organic matter is composed largely of sedge or moss peats. A dark
colored, poorly drained, mineral horizon occurs below the organic
layer and is designated as an Ahg horizon . If the soil is sufficiently
porous so that leaching takes place an Aeg horizon develops which
is a poorly drained eluviated horizon, grayish in color and contain-
ing organic splotches and spots . Below the Ahg or Aeg a dense,
dark, poorly drained illuviated B horizon occurs which is designated
as a Btg . This is underlain by the poorly drained parent material
which is designated by the symbols Cg.

The last major type of mineral soils which occurs in the present
Forest Reserve is the Regosolic . It represents weakly developed
immature soils which consist largely of unaltered surficial geologi
cal deposits . They may have thin surface organic or mineral hori-
zons (less than 2 inches) but never have a B horizon . They occur on
a wide range of topography having well drained to poorly drained
areas.

Another major group of soils which occurs is referred to as
Organic soils . These soils are developed on organic deposits (plant
material) accumulated in former shallow lakes and other wet, un
drained depressions . These soils are therefore distinct from mineral
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soils in that they are derived from former living plants and not from
surficial geological deposits . The Organic soils may be composed
of peats or moss in various stages of decomposition. If the plant
materials which form the peat or moss are undecomposed the
Organic soils are classified as Fibrisols; if the plant materials are
partially decomposed the Organic soils are referred to as Mesisols,
and if totally decomposed or humified so that the plant materials are
unrecognizable the Organic soils are referred to as Humisols .

A resumé of the Soil Classification System used in the present
survey area is presented in Table 4.

Table 4. Outline of the 1968 National Soil Classification System as Applied
to the Soils of the Map Area

Order

Luvisolic

Brunisolic

Gleysolic*
Organic

Great Group

	

Subgroup

	

Association

Gray wooded

	

Orthic Gray Wooded Loon River
(Gray Luvisol)

	

Dorintosh
Sylvania
Bodmin

Eutric Brunisol

	

Degraded Eutric

	

Pine
Brunisol Bodmin

Meadow
Fibrisol

	

Sedge Peat
Moss Peat

Mesisol

	

Sedge Peat
Moss Peat

Humlsol

	

Sedge Peat

* Due to the complexity of the Gleysolic soils in the Forest Reserve no attempt
was made to separate them in detail .

GRAY WOODED AND EUTRIC BRUNISOL SOILS
In the present surveyed area the Orthic Gray Wooded sub-

group represents the dominant soil of the Gray Wooded (Gray
Luvisol) Great Group, while the Degraded Eutric Brunisol subgroup
represents the dominant soil of the Eutric Brunisol Great Group.
Orthic Gray Wooded and Degraded Eutric Brunisol soils occur in
the Bodmin Association. Orthic Gray Wooded soils are dominant
in the Dorintosh, Loon River and Sylvania Associations . Degraded
Eutric Brunisol soils occur in the Pine Association. The reader is
again reminded that the Degraded Eutric Brunisol soils correlate
with the Podzolized Sand and Upland Podzolic soils described in
Soil Survey Report Number 13.

BODMIN ASSOCIATION
Description - The Bodmin Association consists chiefly of

coarse to moderately coarse textured Gray Wooded soils which are
associated in some areas with significant amounts of Eutric Bruni-
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solic soils. These soils are developed on coarse sandy and gravelly
glacio-fluvial deposits and occupy some 17,863 acres as the pure
Bodmin Association and some 26,920 acres as the dominant Asso-
ciation in complexes with other Associations .

The Bodmin parent material is a pale yellowish brown in color
when dry, and grayish brown if slightly poorly drained . Its textures
range from dominantly loamy sand and sandy loam to gravelly sand
loam . It is lime-free to weakly calcareous . The Bodmin parent mater-
ial produces a dominantly loamy sand surface texture in the pres-
ent map area .

The amount of stones present is variable . Surface stones are
more numerous in areas where Bodmin soils are thin and underlain
or mixed with glacial till deposits . Often such areas range from
very stony to excessively stony and therefore constitutes a serious
handicap to arable cultivation .

Bodmin soils alone occur mainly on pitted outwash plains . In
combination with soils on glacial till soils the Bodmin soils occur
as outwash plains which overlie ground moraines and moraines .
These moraines may be either the knob and kettle, ridge and swale,
or dissected . The topography ranges from roughly undulating to
gently rolling .

The surface drainage is usually adequate but the Bodmin Asso-
ciation has also been mapped in complexes with poorly drained
Sedge Peat and Meadow soils . The internal or profile drainage of
Bodmin soils is usually excessive due to their coarse texture and
low moisture holding capacity .

The Bodmin Association includes the following series : Orthic
Gray Wooded and Degraded Eutric Brunisol .

The Orthic Gray Wooded is the most significant series oc-
cupying the largest portion or areas designated as Bodmin soils .
This series has a textural B horizon and represents the heavier
textured Bodmin profiles . The Degraded Eutric Brunisol series
occurs in significant amounts throughout the Bodmin landscapes
usually occupying the more arid, lighter textured areas. The De-
graded Eutric Brunisol series does not have the textural B horizon
characteristic of the Orthic Gray Wooded series nor the iron-
enriched B horizon characteristic of the Podzol series . It is the
equivalent of the Cutanic Podzo Regosol described in the report
of the Forest Reserve in the Shellbrook map sheet area and the
Upland Podzolic profile and Podzolized sand profile described in
Soils Report Number 13 .

Map Units - In the present map area two Map Units were
established in the Bodmin Association .
Bd1 - Dominantly Orthic Gray Wooded series occupying some
1,992 acres of roughly undulating topography that is relatively free
of undrained depressions . Less than 15% of Bd1 areas are occupied
by Degraded Eutric Brunisol series .
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Bd3 - A combination of Orthic Gray Wooded and Degraded Eutric
Brunisol series which occupy some 15,871 acres of roughly undu-
lating and gently rolling topography . Usually, but not always, the
Degraded Eutric Brunisol series occurs upslope above the Orthic
Gray Wooded series throughout the Bodmin landscapes .

Map Complexes-The Bodmin soils occur in combination with
other Associations .

The Bodmin-Loon River soil complex occupying some 18,060
acres represents soils in which the thin gravelly glacio-fluvial parent
material of the Bodmin Association overlies a large portion of the
glacial till parent material of the Loon River Association . There are,
however, sufficient areas of glacial till, which remain exposed, to
account for significant amounts of Loon River soils througout the
areas designated as Bodmin-Loon River complexes .

The Bodmin-Loon River-Pine complex occupies some 3,665
acres and represents a complex of glacio-fluvial sands and gravel,
glacial till and fluvial lacustrine sands. Due to the fact that both the
Bodmin and Pine series could be Eutric Brunisol the sandy gravelly
nature of the Bodmin soils becomes the main criterion for its
separation from the Pine soils in this complex .

The Bodmin-Sedge Peat complex occupies some 3,413 acres
and represents areas where there are significant amounts of partially
decomposed Organic soils, composed mainly of sedges and gras-
ses, in the undrained depressions and draws .

The Bodmin-Meadow complex occupies some 1,782 acres and
represents areas where significant amounts of undifferentiated
Gleysolic soils occur in the imperfectly to poorly drained depres-
sions .

A.R.D.A . Soil Capability for Agriculture and Forestry

Agriculture - Under the A.R.D.A . Soil Capability for Agriculture
(of which a full explanation is presented later in this report) the
Bodmin soils are downrated due to their low native fertility and
low moisture holding capacity. Of the 17,863 acres designated as
pure Bodmin soils, 14,912 are placed in Class 5 (unsuitable for sus-
tained cultivation) and 2,951 acres in Class 6 (suitable only as
native pasture) . Thus agricultural pursuits are limited in Bodmin
soil areas .

The Bodmin complexes are also poor agricultural soils . Due to
the poor soil structures, the abundance of surface stones and adverse
topographic conditions, the Bodmin-Loon River and Bodmin-Loon
River-Pine soil areas are considered as Class 5 and 6. Adverse
drainage conditions which foster the formation of Gleysolic and
Organic soils result in the Bodmin-Meadow and Bodmin-Sedge
Peat soil areas being considered as unsuitable for agricultural use .
(Classes 5, 6, and 7) .
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Forestry - Under the A.R.D.A . Soil Capability for Forestry
(of which a full explanation is presented later in this report) the
areas of pure Bodmin soils are rated as Classes 5 and 6, or as
areas having severe to very severe limitations for the growth of
commercial forests .

The best portions of the areas designated as Bodmin-Loon
River would contain some Class 4 and Class 3 forestry sites
(moderately severe to moderate limitations for the growth of com-
mercial forests) .

The Bodmin-Loon River-Pine, Bodmin-Sedge Peat and Bodmin
Meadow complexes include areas rated as Classes 5, 6 and 7, thus,
they have little to no potential for commercial forestry pursuits .

Agricultural Suitability
The Bodmin soils are among the least productive soils in the

province . They are low in drought resistance and low in fertility .
In many areas rough topography or gravelly cobbly subsoils con-
stitute additional adverse features .

Bodmin soils require additions of organic matter, nitrogen,
phosphorous and possibly sulphur, in order to supplement the
low supply of these materials in the natural soil . The problems
associated with the coarse textures, such as low water holding
capacity and poor drought resistance cannot be changed to any
great extent. The sandy types are highly susceptible to wind erosion .
In some cultivated areas particularly where the Bodmin soils are
underlain by heavier subsoils forage crops have been grown. Bod-
min soils, however, are marginal to unsuitable for grain farming .

DORINTOSH ASSOCIATION
The Dorintosh Association consists chiefly of medium to mod-

erately fine textured Gray Wooded soils developed on silty glacio-
lacustrine deposits . As a pure Association it occupies some 5,847
acres and another 1,481 as the dominant Association in complexes
with other soils .

The Dorintosh parent material is grayish brown to pale brown
in color and is moderately calcareous. Its textures range from loam
to silty clay loam. In the present map area some 2,734 acres of
Dorintosh soils are underlain by glacial till . The Dorintosh parent
materials, in the present map area, are overlain by fine sandy loam
and loam surface textures illustrating that severe leaching or de-
gradation processes have occurred over the years .

Dorintosh soil areas are typically stone-free to slightly stony .
Moderately stony areas occur where Dorintosh soils are mapped
in complexes with other soils developed on glacial till .

In the present map area the Dorintosh soils occur mainly on
roughly undulating lacustrine plains . These lacustrine deposits are
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of variable thickness and it is not uncommon to find glacial till
within a depth of four feet from the surface . Where this occurs
the lacustrine deposits are thin on the knolls or highs and increase
in thickness down the slope, being thickest in the depressional
areas .

Surface drainage is satisfactory except on the flat lands ad-
jacent to poorly drained areas . Internal or soil profile drainage
is good except in depressional areas where it is slow .

The Orthic Gray Wooded is the dominant Dorintosh series in
the present map area although insignificant amounts of gleyed and
poorly drained series also occur .

Map Units - As only one series was found to be dominant
only one Dorintosh map unit was established .
Doi - Dominantly Orthic Gray Wooded series occupying some
5,847 acres of rough undulating topography which is relatively
free of undrained depressions .

Map Complexes - The Dorintosh soils occur as the dominant
Association in combinations with the Sylvania and Loon River
Associations .

The Dorintosh-Sylvania Complex occupies some 351 acres of
dissected gently rolling topography consisting of highs of sandy
glacio-fluvial and lacustrine deposits and mid and lower slopes of
silty glacio-lacustrine deposits . Therefore, the Sylvania soils usually
occur above the Dorintosh soils throughout the lacustrine plain
landscapes associated with this complex .

The Dorintosh-Loon River Complex occupies some 1,130 acres
of roughly undulating topography and represents a mixture of Loon
River soils on the highs and Dorintosh soils along the slopes and
in the depressions . The Dorintosh soils in such a complex usually
increase in thickness along the slope lengths . Surface stones
usually occur in the knoll and upslope positions and decrease in
numbers or are absent in the downslope positions .

A.R.D.A . Soil Capability for Agriculture and Forestry

Agriculture - The Dorintosh soils are placed in Class 3 (fair
arable land) . The most severe limitations in regard to the rating
of Dorintosh soils are related to the unfavorable characteristics of
the cultivated surface horizon and the nature of the B horizon in
particular. The cultivated surface horizons are low in organic matter
and native fertility . The surface layer is soft and loose when moist
but tends to form a hard compact surface crust when dry. This
crust can severely effect the emergence of germinating seedlings .
The B horizon becomes very compact and hard when dry and has
an unfavorable effect on the root development of cereals .

The Dorintosh-Sylvania areas rate from Class 4 to 6 (poor to
non-arable) for agriculture . This is due primarily to the coarse
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textured, less fertile Sylvania soils and the rough topography on
which the Dorintosh-Sylvania Complex occurs .

The Dorintosh-Loon River areas are rated as Class 3 (fair
arable land) . These areas have the same adverse features de-
scribed previously for the Dorintosh soils plus the additional fea-
ture of the occurance of various amounts of surface stones.

Forestry - The Dorintosh soil areas are rated as Class 4 or
as areas having moderately severe limitations for the growth of
commercial forests . This is mainly due to a moisture deficiency
in the present map area .

The Dorintosh-Sylvania Complex includes areas of Classes
4 and 6 . This complex is mainly composed of soils having moderately
severe limitations for the growth of commercial forest plus signi-
ficant amounts of other soils which have severe limitations .

The Dorintosh-Loon River Complex is rated primarily as Class 4 .

Agricultural Suitability

The Dorintosh soils are among the better agricultural soils in
the Gray Soil Zone. The relatively low content of nitrogen, organic
matter and phosphorous in these soils suggest the necessity of the
liberal use of legume crops and fertilizers . These soils are slow
to warm up in the spring and germination is often retarded due
to the soil temperature being cooler than the atmospheric tem-
perature . It is suggested that a livestock-grain enterprise would
be more rewarding than grain production alone .

LOON RIVER ASSOCIATION

Description - The Loon River Association consists chiefly of
a group of Gray Wooded soils developed on medium to moderately
fine textured, weakly to moderately calcareous unsorted glacial
till deposits . As a pure Association, in the present survey, it occupies
some 603,298 acres and as the dominant Association in complexes
with other soils it occupies another 206,640 acres.

The Loon River parent material is brownish gray to dark gray
in color, its texture ranges from heavy loam and sandy clay loam
to clay loam . The structure of the parent material is distinctive . It
appears massive but breaks readily when dry into jointed prismatic
structures which fall apart into strong cubic or subangular aggre-
gates . Occasionally the parent material is slightly laminated or
layered . A low content of lime carbonate occurs as streaks and
splotches througout the parent material . This relatively low lime
content probably accounts for the usually deeper profile develop-
ment and greater depth to lime associated with Loon River soils
as compared to other glacial till soils in Northern Saskatchewan .
The dominant surface texture of the Loon River soils, in the present
map area, is sandy loam which indicates to some extent the degree
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of leaching of clay which has taken place over the years on this
rather impervious parent material .

Glacial stones and boulders are present in all Loon River soils .
The Association ranges from moderately to excessively stony par-
ticularly on the rough rolling landscapes . The removal of stones
is therefore necessary for arable agriculture .

The Loon River soils occur chiefly on roughly undulating ground
moraines which are mainly the ablation or knob and kettle type
having no external drainage. Some ridge and swale and dissected
ground moraines also occur . Significant acreages of Loon River
soils also occur on gently to strongly rolling ablation moraines and
to a lesser extent on dissected moraines .

Surface drainage of Loon River soils is satisfactory on ground
moraine and subdued morainic landscapes . On strongly rolling
and hilly topography the surface drainage rate is excessive. Internal
or soil profile drainage is adequate in the slope positions but can
be imperfect to poor in flats adjacent to meadow areas or in un-
drained depressions.

In the present map area the Orthic Gray Wooded and Peaty
Gleysolic series were indentified in the Loon River Association .
Throughout the various Loon River landscapes the Orthic Gray
Wooded series occurs above the Peaty Gleysolic series which
occupy the poorly drained depressional areas. The Peaty Gleysolic
series include the peaty phases of both the Orthic and Rego Gleysol
profiles .

Map Units - Two map units were established in the present
survey .
Ln1 - Dominantly Orthic Gray Wooded which occurs mainly on
ablation ground moraine and to a lesser extent on rolling morainic
landscapes. It occupies some 378,306 acres as a pure map unit
and 110,242 acres as the dominant map unit in complexes with
other soils .

Ln2 - Dominantly Orthic Gray Wooded with significant inclusions
of Peaty Gleysolics which occur mainly on ablation moraine and
roughly undulating ground moraine . The Orthic Gray Wooded soils
occur above the Peaty Gleysols which occupy the poorly drained
areas . The Ln2 map unit occupies 224,992 acres alone and 96,398
acres as the dominant map unit in complexes with other soils .

Map Complexes - The Loon River soils occur in combination
with the following soils .

The Loon River-Bodmin soils occupy some 123,395 acres of
roughly undulating to gently rolling ground moraine and morainic
landscapes . The Bodmin soils occur on a mantle of sandy gravelly
glacio-fluvial deposits over portions of the predominant morainic
Loon River landscapes .
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The Loon River-Sedge Peat complex consists of a mixture of
well drained upland glacial till soils and sedge peats in various
stages of decomposition in the depressions and flats . Some 61,896
acres of the Loon River-Sedge complex occur mainly on ablation
morainic landscapes .

The Loon River-Dorintosh complex occupies 5,422 acres on
roughly undulating topography . The Dorintosh soils occur on a
silty glacio-lacustrine deposit overlying portions of the predom-
inantly glacial till landscapes .

The Loon River-Sylvania complex represents a mixture of
sandy glacio-fluvial and lacustrine deposits with glacial till . This
complex occupies 7,704 acres on ablation morainic landscapes .

A.R.D.A . Soil Capability for Agriculture and Forestry
Agriculture - A total of 603,298 acres of land were mapped

as pure Loon River soils . Of this total 354,766 were rated as Class 3
or fair arable land for agriculture, 152,976 acres were rated as Class
4 (poor arable land), 13,969 acres as Class 5 (unsuitable for sus-
tained cultivation), and 80,217 acres as Class 6 (non-arable) . The
Loon River soils are downrated due to unfavorable soil structures,
rough landscapes and the presence of excessive amounts of surface
stones . The Peaty Gleysolic soils which occur in association with
the Loon River soils in areas designated as Ln2 are rated Class 5
or 6 depending on the degree of wetness .

The Loon River-Bodmin soils cover 123,395 acres of which
49,708 acres are Class 3 (fair arable), 20,879 acres are Class 4
(poor arable), 26,241 acres are Class 5 (unsuitable for sustained cul-
tivation), and 26,567 acres are Class 6 (non-arable) .

The Loon River-Sedge Peat complex occupies some 61,896
acres of which 9,253 acres are rated as Class 3 (fair arable) land
for agriculutre, 23,795 acres as Class 4 (poor arable) land, 7,488
acres as Class 5 (unsuitable for sustained cultivation), 5,864 acres
as non-arable or suitable only for native pasture and 15,496 acres
as unsuitable for agriculture because of extreme wetness .

Of the 5,422 acres mapped as the Loon River-Dorintosh com-
plex 4,879 acres are rated as Class 3 (fair arable) land and 543 acres
as Class 6 (non-arable) due to wetness .

The Loon River-Sylvania complex occupies 7,704 acres of
which 6,934 acres are Class 4 (poor arable) land mainly due to
adverse topography and 770 acres are Class 6 (non-arable) due
to wetness .

Forestry - The pure Loon River soil areas are rated as Class
4 and Class 3 or as areas having moderately severe to moderate
limitations for the growth of commercial forests . The well to moder
ately well drained Loon River soils are dominantly Class 4 while
the imperfectly drained types include significant amounts of Class
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3 soils for forestry . The Peaty Gleysol series associated with the
Loon River soils are rated as Class 5 and 6, thus due to their excess
wetness they have severe to very severe limitations for forest pro-
duction .

The Loon River-Bodmin complex areas include Classes 4, 5
and 6 ; the Loon River-Sedge Peat areas include Classes 4 and 6 ;
the Loon River-Dorintish soils are mainly Class 4 and finally the
Loon River-Sylvania are Classes 4 and 5 . Thus the Loon River soil
complexes are largely composed of soils which have moderately
severe to very severe limitations for the growth of commercial forest .

Agricultural Suitability

Many agricultural problems are associated with Loon River
soils . This is true of even the better types which are producing
fair crops in the agricultural area outside the Forest Reserve .

Due to the highly leached (podzolized) characteristics of the
Loon River soil they are low in organic matter and general fertility
and require the addition of nitrogen, phosphorous and sometimes
sulphur for the successful production of agricultural crops . With
out these nutrients Loon River soils are considered poor to fair
for wheat and coarse grains and fair for forage crops. Even with
fertilizers they produce a lower protein-content wheat than do
grassland soils .

If the degree of podzolization is intense it is difficult to keep the
cultivated surface of Loon River Soils in good tilth . The surface
cultivated soil is soft and loose structured when moist but tends
to form a hard compact surface when dry. This crust can severely
effect the emergence of germinating cereal seedlings .

Associated also with the cultivation of Loon River soils are
other factors such as the cost of clearing trees and stones, the
short growing season and the frequent frost damage and the high
proportion of rough topography and non-arable undrained lowlands
and depressions . Despite these features the best types of Loon
River soils could support a permanent type of agriculture provided
there is careful management including the adoption of crop rota-
tions which include leguminous crops to increase organic matter
and the application of commercial fertilizers, and manure where
available .

PINE ASSOCIATION
Description - The Pine Association consists of Degraded

Eutric Brunisolic soils developed on coarse textured sandy glacio-
fluvial and lacustrine deposits some of which have been reworked
by the wind in some areas to form dunes and low smooth ridges .
As a pure Association it occupies some 3,916 acres and as the
dominant Association in complexes with other Associations it occu-
pies some 7,810 acres .
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The parent material is a light yellowish brown to brownish
yellow, loose, structureless sand, usually lime free and stone free .

The surface textures in the present map area are dominantly
loamy sand .

Surface stones are absent except where the Pine soils occur
in complexes with glacial till soils such as Loon River or gravelly
glacio-fluvial soils such as the Bodmin Association .

Surface drainage is absent in most Pine soils, since they ab-
sorb nearly all the water that falls on them. Internal or soil profile
drainage is excessive as Pine soils have a very low water holding
capacity. Where impeded drainage or water occurs at shallow
depths the Pine sand deposits are underlain by heavier textured
subsoils .

Most of the Pine soils in the present map area occur on gently
to roughly undulating topography.

Map Units - Only one map unit was established in the Pine
Association . This map unit, designated as Pn1, is a representative
of the Degraded Eutric Brunisol subgroup. This subgroup was desig-
nated as the Cutanic Podzo Regosol in Saskatchewan Institute of
Pedology, Publication SF1 and as the Podzolized Sand and Up-
land Podzolic Profile in Soil Survey Report Number 13 .
Pn1 - Dominantly Degraded Eutric Brunisol . This map unit occu-
pies 3,916 acres on gently to roughly undulating fluvial-lacustrine
plains .

Map Complexes - The Pine Association occurs as the domi-
nant soil in the following complexes.

The Pine-Loon River complex represents areas where the
underlying Loon River glacial till parent material is not completely
overlain by the Pine deposits . Sufficient areas of Loon River soils
occur on the knolls and highs throughout the 4,644 acres of roughly
undulating landscapes occupied by this complex to account for
a significant portion of these dominantly Pine soil areas.

The Pine-Bodmin complex represents a mixture of sandy gra-
velly glacio-fluvial deposits with the Pine parent material . This
complex occupies 3,166 acres of rough undulating topography .

A.R.D.A. Soil Capability for Agriculture and Forestry
Agriculture - The Pine soils are rated as Class 5 or unsuitable

for sustained cultivation . This is due to their low water holding
capacity and low fertility .

The Pine-Loon River complex represents better agricultural
areas. The Loon River soils are rated as Class 3 (fair arable, land) .
However, as this complex is dominantly Pine soils the overall rating
is too low to encourage cultural agricultural pursuits .
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The Pine-Bodmin soil areas are rated as Class 5 due to drough-
tiness and low fertility .

Forestry - The Pine soils and the Pine-Bodmin complex are
rated Class 5 and 6 for forestry . Thus, due to their droughty charac-
teristics and low fertility they possess severe to very severe limita-
tions for the growth of commercial forests .

The Pine-Loon River complex is upgraded due to the presence
of the heavier textured Loon River soils . Those portions of this
complex which are Loon River would rate as Class 4 and Class 3
or as portions having moderately severe to moderate limitations
for the growth of commercial forests . The Pine portion of this com-
plex would again be rated as Classes 5 and 6 .

Agricultural Suitability

Pine soils are regarded as non-arable for the production of
annual cereal crops . They are low in natural fertility, have a very
low water holding capacity and when cultivated are highly suscep
tible to wind erosion . Attempts to cultivate these soils have gene-
rally proven to be uneconomical .

SYLVANIA ASSOCIATION

Description - The Sylvania Association consists chiefly of
coarse to moderately coarse textured Gray Wooded soils developed
on sandy glacio-fluvial and lacustrine deposits . The Sylvania soils
as a pure Association occupy some 1,280 acres and as the domi-
nant Association in complex with other soils they occupy 1,079
acres .

The parent material of the Sylvania Association is yellowish
brown to light brown in color . It is weakly calcareous and textures
loamy sand and fine sandy loam which contain less than 15% clay .

Stones and gravels are rarely encountered in Sylvania soils
except in areas where they occur in complex with glacial till soils .

The Sylvania soils occur on gently to roughly undulating fluvial
lacustrine plains .

The Sylvania surface textures in the present map area are
fine sandy foams and sandy loams.

Surface drainage is satisfactory in most Sylvania soil areas
except for local undrained depressions which are underlain by
heavier textured subsoils . Internal or soil profile drainage is satis
factory in the heavier textured types and excessive in the lighter
textural types.

Map Units - The Sylvania Orthic Gray Wooded is the dominant
series in the present map area and thus only one map unit was
established.
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Sy1 - Dominantly Orthic Gray Wooded . This map unit occupies
1,280 acres of roughly undulating topography.

Map Complexes - The Sylvania-Loon River complex occupies
some 1,079 acres of roughly undulating topography and represents
a mixture of dominantly Sylvania sandy soils with significant amounts
of Loon River glacial till soils occurring on the knolls and ridges .

A.R.D.A . Soil Capability for Agriculture and Forestry
Agriculture - The Sylvania soils with fine sandy loam surface

textures are rated Class 4 and those that are lighter or coarser
textured as Class 5 . Thus Sylvania soils are poor agricultural types
being downrated due to their droughty characteristics and low
fertility.

The Sylvania-Loon River soil areas are a mixture of Class 4 and
Class 5 and are therefore considered as marginal to non-arable
for agricultural purposes .

Forestry - The Sylvania soils are rated as Class 5 or as having
severe limitations for the growth of commercial forests . This is
primarily due to their low water holding capacity . Areas of Sylvania-
Loon River would contain portions of Class 4 forest soils due to
the heavier texture Loon River soils .

Agricultural Suitability
The Sylvania soils are not particularly suited for agricultural

purposes. They are highly leached and hence are not well supplied
with nitrogen and organic matter . They are also low in drought
resistance. When cultivated they are susceptible to wind erosion .
If underlain by heavier textured subsoils they could, with the addi-
tion of fertilizer, produce good stands of grasses and legumes .
Sustained cereal crop production is not recommended on these
soils .

ORGANIC SOILS

Organic soils are developed from plant material that accumu-
lates over the years in saturated depressional areas which are
the collection basins for the excessive water from the better drained
surrounding areas . Organic soils are therefore distinct from mineral
soils in that they are derived from former living plants or organic
matter .

The Organic soils in the present map area are made up from
the remains of either Sedge Peats or Moss Peats . These peats
were separated and delineated on the accompanying soil map using
the following criteria .

1) Peats which were derived from or have a cover of sedges,
grasses, reeds, cattails or rushes were classified as Sedge

26



Peat and are identified on the map by the symbols SP. It
was impractical, in many areas, due to the mapping scale
used in the present survey, to separate the various Sedge
Peats on the basis of decomposition . Therefore the term
"Undifferentiated" is used in the report and map legend to
indicate a complex of Sedge Peats in various stages of
decomposition .

2) Peats which have a cover of mosses, over decomposed
plant material, whose origin was not resolved, were classi-
fied as Moss Peats and identified by the symbols MP. As
in the case of Sedge Peats many areas of Moss Peat are
indicated as "Undifferentiated" .

3) If either the Sedge or Moss Peats were less than 36 inches
in thickness they were identified by the symbols SP1 or
MP1 respectively.

4) If either the Sedge or Moss Peats were greater than 36
inches in thickness they were identified by the symbols
SP2 or MP2 respectively.

5) If the Sedge or Moss Peats were largely undecomposed
so that the original plant material was easily recognizable
they were classified as Fibrisols and identified by the sym-
bols SP(F) or MP(F) respectively .

6) If the Sedge or Moss Peats were partially decomposed so
that much of the original plant material was unrecognizable
they were classified as Mesisols and identified by the
symbols SP(M) or MP(M) respectively .

7) If the Sedge or Moss Peats were so decomposed that the
original plant material was unrecognizable they were classi-
fied as Humisols and identified by the symbols SP(H) or
MP(H) respectively.

SEDGE PEATS
Description - Sedge Peats are the dominant Organic soil in

the present map area . Some 20,651 acres are covered by Sedge
Peats and another 24,748 are a mixture of dominantly Sedge Peats
with significant amounts of Moss Peats.

Sedge Peat usually forms in former shallow lakes, sloughs,
streams and river valleys . Sedge Peat areas are frequently saturated
with water at or very close to the surface . Saturated peats often
remain frozen till early summer. Frequently a few inches of a muck
mineral layer occurs at the junction between the organic soil and
the underlying mineral soil . The mineral soils are gleyed, and have
a wide textural range .

Sedge Peat landscapes are usually open treeless areas except
for the scattered islands of spruce, tamarack and willow which
occur on the isolated, higher, better drained sites .
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Map Units - Seven Sedge Peat Map Units were established
in the present survey area .
SP1 - Dominantly undifferentiated Sedge Peat less than 36 inches
thick . This map unit occupies 4,386 acres and consists of Sedge
Peats in various stages of decomposition .
SP2 - Dominantly undifferentiated Sedge Peat greater than 36
inches thick . This map unit occupies 753 acres of Sedge Peat in
various stages of decomposition .

SP1(F) - Dominantly Fibrisols less than 36 inches thick . This map
unit does not occur alone but occupies a significant portion of
3,413 acres which are a complex of Bodmin and Sedge Peat soils.
Sedge Peat Fibrisols consist of relatively undecomposed plant
materials .
SP2(F) - Dominantly Fibrisols greater than 36 inches thick. This
map unit occupies 502 acres of relative undecomposed Sedge Peat .

SP1(M) - Dominantly Mesisols less than 36 inches thick . This map
unit occupies 1,481 acres of Sedge Peat which is partially decom-
posed .
SP2(M) - Dominantly Mesisols greater than 36 inches thick . This
map unit occupies 5,446 acres of partially decomposed Sedge Peat .

SP1(H) - Dominantly Humisols less than 36 inches thick . This map
unit, which consists of decomposed Sedge Peat, does not occur
alone but occupies a significant portion of some 7,204 acres which
are dominantly partially decomposed Sedge Peats.

Map Complexes - The Sedge Peat Map Units occur as the
dominant peat type in complexes with the following Moss Peat
Map Units .
SP1-MP1 - A complex of Organic soils less than 36 inches thick
composed dominantly of undifferentiated Sedge Peats with sig-
nificant amounts of undifferentiated Moss Peats . This complex
occupies some 21,209 acres.
SP1(M)-MP1(M) - A complex of Organic soils less than 36 inches
thick and composed mainly of partially decomposed Sedge Peat with
significant amounts of partially decomposed Moss Peats . This
complex occupies some 3,539 acres.

A.R.D.A . Soil Capability for Agriculture and Forestry

The Sedge Peat soil areas alone or in the complexes described
previously are considered unsuitable for either agriculture or for-
estry in their present condition . The implementation of a drainage
program would bring some areas under cultivation but their value
would largely depend on the nature of the underlying mineral soil .
The Sedge Peats which are calcareous and underlain by uniform
loam . to : clay mineral deposits are considered to have the best pro-
ductivity potential .
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Agricultural Suitability

The agricultural potential of Sedge Peat areas depends on
the success achieved in their drainage and cultivation . Organic
soils have a low nutrient status and require heavy applications of
nitrogen, phosphorous and probably potash . Large areas of Sedge
Peat could produce, with controlled drainage, forage and coarse
grain crops to support a livestock enterprise

MOSS PEATS

Description - The areas indicated as Moss Peat are essentially
wooded muskegs which are characterized by a cover of black spruce
and tamarack with an undergrowth of mosses, Labrador tea and
other hydrophytic vegetation . Their occurrence in the present sur-
veyed area is not very widespread being largely confined to the
north and northwest portions of the Forest Reserve . Some 522
acres were mapped as pure Moss Peat and another 8,082 acres
represents an area where the Moss Peat is the dominant Organic
type but there are also significant amounts of Sedge Peat .

As recorded under the description of Organic soils the Moss
Peats are characterized according to their stage of decomposition
and depth .

Map Units - Three Map Units were established in the present
survey .

MP1 - Dominantly undifferentiated Moss Peat less than 36 inches
thick . This map unit occupies 522 acres and consists of Moss Peats
in various stages of decomposition .

MP2 - Dominantly undifferentiated Moss Peat greater than 36
inches thick . This map unit does not occur alone but is the dom-
inant peat type in a complex with Sedge Peat soils .
MP1(M) - Dominantly Mesisols less than 36 inches thick . This map
unit consists of partially decomposed Moss Peat. It does not occur
alone but in a complex with Sedge Peat soils where it was described
previously .

Map Complexes - Moss Peats occur as the dominant peat
type in complex with the following Sedge Peats .
MPISP1 - A complex of Organic soils less than 36 inches thick
composed dominantly of undifferentiated Moss Peats with signi-
ficant amounts of undifferentiated Sedge Peats. This complex
occupies some 7,229 acres .
MP2SP2 - A complex of Organic soils greater than 36 inches
thick composed dominantly of undifferentiated Moss Peats with
significant amounts of undifferentiated Sedge Peats . This complex
occupies some 853 acres .
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A.R.D.A. Soil Capability for Agriculture and Forestry
The Moss Peat areas are considered unsuitable for agricultural

or forestry enterprises in their present condition.

Agricultural Suitability
From an agricultural standpoint areas of Moss Peat are less

desirable than areas of Sedge Peat . This is not only because of the
difficulty of clearing and draining areas of Moss Peat but also due
to the fact that Moss Peats are generally more acidic and lower
in plant nutrients than Sedge Peats. Areas of Moss Peat which
are underlain by medium to heavy textured mineral soils offer the
best productivity potential, but their development depends on a
successful drainage and managerial program.

GLEYSOLIC SOILS

Gleysolic soils are influenced by wet, poorly drained conditions
and occur in undrained depressional areas. Many Gleysolic soils
in the Forest Reserve have a shallow overlay of peat . While Gleysolic
soils are associated with wet poorly drained areas, the actual mois-
ture condition may fluctuate considerably depending on the topo-
graphic position and seasonal weather. Some Gleysolic areas are
permanently saturated and contain patches of surface water; in
other areas surface water may occur only in wet seasons or in
periods of above average precipitation .

MEADOW COMPLEX
Description - The Meadow Complex includes variable tex-

tured undifferentiated Gleysolic soils developed in poorly drained
depression areas. Most of these soils are overlain by peat less
than 16 inches thick and are therefore classified as Peaty Gleysols .

Throughout the present survey area some 3,137 acres were
mapped as Meadow Complex, while another 23,794 acres consist
of Peaty Gleysolic soils in combinations with other Soil Associations .

Map Units - Areas of Meadow Complex are designated by the
symbol Mw. This map unit includes a variety of Peaty Gleysolic
series which are mainly Orthic and Rego Gleysols.

Map Complexes-The Meadow soils occur in complexes with
the following Associations .
The Meadow-Loon River complex occupies 929 acres of roughly

undulating topography. The Meadow-Loon River-Sedge Peat com-
plex occupies 2,861 acres. The Meadow-Loon River-Sedge Peat
Moss Peat complex occupies 17,143 acres of ridged very gently
undulating topography . The Meadow-Dorintosh complex occupies
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929 acres . The Meadow-Bodmin complex occupies 1,330 acres of
roughly undulating topography and finally the Meadow-Sedge Peat
complex occupies 602 acres .

A.R.D.A. Soil Capability for Agriculture and Forestry

The Meadow soil areas in their present state are considered
unsuitable for arable agriculture and for forestry.

Depending on the seasonal conditions some meadow areas
could be utilized for the production of hay or as pasture .

Of the 929 acres of Meadow-Loon River complex mapped 372
acres are considered as Class 3 agricultural soils (fair arable land)
and 557 acres are considered unsuitable for agriculture or forestry .

In the Meadow-Loon River-Sedge and Moss Peat complexes
the upland Loon River soils are rated as Class 3 and 4 (fair to poor
arable land) while the Gleysolic and Organic soils are unsuitable
for agriculture or forestry. Thus of the total of 17,143 acres of these
complexes mapped only 4,573 acres have any agriculture or forestry
potential .

The Meadow-Dorintosh, Meadow-Bodmin and Meadow-Sedge
Peat complexes are all rated as unsuitable for agriculture or forestry .
This is mainly due to the very limited acreage of favorable upland
mineral soils in the above complexes.

Agricultural Suitability

Meadow soils in their native state are too wet for continuous
cultivation and cropping . Some Meadow areas are used for the
production of native hay in drier seasons . The utilization of these
soils for arable agriculture is dependent on the cost of a drainage
program in relation to the value of the land brought under cultivation .

MISCELLANEOUS SOILS

Included in this group are soils which due to the complex
nature of their parent material or the complexity of their profiles
do not fit well into the other soil groups discussed in this report .
The Hillwash complex is regarded as a Miscellaneous soil .

Hillwash Complex
Description - The Hillwash complex includes a variety of

soils which occur on the slopes of valleys and escarpments . It
occupies 5,823 acres in the present survey area .

The Hillwash parent material is variable in texture and com-
position since it represents eroded sediments from glacial and
recent deposits .
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The Hillwash complex occurs mainly on strongly sloping and
dissected topography associated with valleys or drainage channels .
Surface drainage is excessive on the steep upper slopes and mod-
6rate to good on the lower slopes .

The Hillwash complex includes Gray Wooded and Regosolic
(poorly developed) soils which have been grouped together to form
one Map Unit .

Map Unit
Hw - A mapping complex of Gray Wooded and Regosolic soils
developed on variable deposits of valley slopes. It occupies 5,823
acres of dissected, strongly to steeply sloping topography .

A.R.D .A . Soil Capability for Agriculture and Forestry
Due to their occurence on rough dissected landscapes the

Hillwash soils are non-arable (Class 6) and thus have a limited
agricultural value . Except for the lower slope portions of the Hill-
wash landscapes they have severe to very severe limitations for the
growth of commercial forests .

Agricultural Suitability
The Hillwash soils are non-arable due to the nature of the

landscape on which they occur. They may, however, have some
value as pasture lands depending on the density of the tree cover
and the availability of a water supply for the livestock .

SOIL CAPABILITY CLASSIFICATION FOR AGRICULTURE
One of the requirements of the Canada Land Inventory, in-

augurated in 1963 under the A.R.D.A . program, was a soil capability
classification for agriculture . The classification system has been
developed by members of the National Soil Survey Committee of
Canada and A.R.D.A . officials*,** . The soils of Northern Saskatche-
wan are presently being evaluated in terms of this capability clas-
sification . The following section is a brief discussion of the criteria
used in evaluating the Agricultural Capability of the present map
area . It is presented as an aid to understanding the map of the Soil
Capability for Agriculture of the St. Walburg Map Sheet (73F) which
is available from the Queen's Printer, Ottawa, for a very nominal
charge .

Outline of Soil Capability Classification for Agriculture
The soil capability classification is one of a number of inter-

pretive groupings which can be made from soil survey data . It

` Soil Capability Classification for Agriculture . 1965 . Report No . 2, Canada Land Inventory,
A.R .D .A ., Department of Forestry, Ottawa, Canada .

** A Guide to Soil Capability and Land Inventory Maps in Saskatchewan . 1968. J. A. Shields,
H. P. W. Rostad and J. S. Clayton . Publication No . M8, Saskatchewan Institute of Pedology,
University of Saskatchewan, Saskatoon.
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represents an interpretive classification of soils based on the degree
and kind of limitations affecting their agriculturel use, and is sup-
plemented by information concerning their general productive ca-
pacity for the growth of common field crops. The degree of limitation
is denoted by the Capability Class and the kind of limitation by the
Capability Subclass .

Capability Classes - The mineral soils of Saskatchewan are
grouped into seven capability classes according to their degree of
limitation and suitability for agricultural use (Table 5) . The first
three classes are considered suitable for the sustained production
of common field crops, the fourth class is physically marginal for
sustained arable agriculture, the fifth class is considered suitable
for use as improved pasture and hay land, the sixth class is suitable
for native pasture only, and the seventh class represents land un-
suitable for arable agriculture or permanent pasture . Each class may
include different kinds of soil and some of the soils within any one
class may require unlike management and treatment .

Table 5 . Summary of the Guiding Criteria for the Agricultural Capability Classes
in Saskatchewan*
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* A Modification of A Guide to Soil Capability and Land Inventory Maps in Saskatchewan,
1968 . J . A. Shields, H. P. W. Rostad and J. S. Clayton . Publication No . M8, Saskatchewan
Institute of Pedology, University of Saskatchewan, Saskatoon.

' Productivity of arable classes 1-4 is expressed in terms of longtime (1932-1961) average
wheat yields in bu/acre and estimated potential average productivity respectively . In Saskat-
chewan's Land Resource, 1964. Background paper by W. L. Hutcheon, J. S. Clayton and
0. A. Rennie .

Degree of Range of
Class Limi t ations Adaptability Productivity

1 No significant Wide range of field Moderately high to high,
limitations . crops ; - very good 20-25 bu/acre**

arable land . (30-35 bu/acre)***
2 Moderate limitations Fairly wide range of Moderately high to high,

due to climate, soil crops ; - good 15.5-20 bu/acre**
or landscape . arable land . (24-30 bu/acre)***

3 Moderately severe Moderate range of Medium to moderately
limitations due to field crops ; - fair high, 11-15.5 bu/acre**
climate, soil or arable land . (19-24 bu/acre)***
landscape .

4 Severe limitations Physically marginal Low to medium,
due to climate, soil for field crops ; - 9-11 bu/acre**
or landscape. poor arable land . (13-15 bu/acre)***

5 Serious soil or land- Suited for the pro- Moderately high to high .
scape limitations duction of adapted
make them unsuitable grasses and legumes
for the production for improved pasture ;
of annual crops . - unsuitable for sus-

tained cultivation .
6 Very serious soil or Suited only to native Low to moderate

landscape limitations pasture ; - non-
restrict their use to arable land.
native grazing .

7 Prevent agricultural Unsuited for Non productive .
use . agricultural use .



Capability Subclasses - The capability subclass indicates the
kind of limitation which determines the capability class of a given
soil . The different kinds of limitations are arranged under climatic,
soil, or landscape limitations, as shown by the following outline :

Climatic Limitations - expressed on the basis of adverse sub-
regional climate where there are no other
limitations except climate .

Subclass Cm :

	

moisture deficiency due to insufficient
precipitation .

Subclass Cs:

	

heat deficiency expressed in terms of
length of growing season and frost-free
period .

Soil Limitations

	

- are caused by unfavourable inherent soil
characteristics .

Subclass m :

	

insufficient soil moisture holding capacity .
Subclass d :

	

poor structure and/or permeability.
Subclass f :

	

low inherent soil fertility .
Subclass n :

	

excessive soil salinity .
Subclass s :

	

unfavourable soil characteristics .
This subclass is used in a collective sense
in place of subclasses m, d, f and n, where
more than two of these limitations are
present in addition to some other limita-
tion .

Landscape Limitations- based on adverse landscape characteris-
tics .

Subclass t :

	

unfavourable topography .
Subclass w:

	

excess water - applied to soils where
excess water, apart from that brought
about by inundation, is a limitation in their
use for agriculture .

Subclass p:

	

excess stoniness .
Subclass e:

	

erosion damage .
Subclass is

	

inundation - applies to soils subjected
to flooding due to overflow .

Subclass x :

	

moderate limitations due to accumulative
minor adverse characteristics which sing-
ly are not serious enough to affect the
class rating .

Agricultural Capability Classification for the Forest Reserve
in the St . Walburg Map Area

The soil capability of the area is a reflection of climatic, soil
and landscape limitations occurring in various parts of the area.
The limiting effects of climate are considered first. This is followed
by a consideration of the soil limitations characteristic of the Soil
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Associations and Textural Types . Limitations imposed by the local
landscape complete the evaluation.

The climate of the St . Walburg map area is continental, char-
acterized by moderately warm, short summers with wide variation
in day and night temperatures, long cold winters and moderately
low annual precipitation (see section on climate) .

The Forest Reserve is located within a Class 3 climatic sub-
region (3Cs)* which has moderately severe heat deficiencies with
a frost-free period ranging from 60-75 days . Due to this short grow
ing season, the best agricultural soils in this climatic subregion are
not to be rated higher than Class 3.

Soil limitations include low moisture holding capacity (m), poor
structure (d), and low fertility (f) .

The dominant limitation among the coarse textured soils is a
deficiency in moisture holding capacity . The loamy sand textures
of the Bodmin and Pine Associations are placed in Class 5 . The
sandy loam textures of the Sylvania soil are placed in Class 4. In
addition, the sandy textured soils are often characterized by a low
inherent fertility status .

The Orthic Gray Wooded Series of the Loon River and Dorin-
tosh Association are characterized by poor structure of the surface
horizons . The Ae horizon has poor structure from the standpoint of
maintaining a good state of tilth . When wet the Ae horizon tends to
flow, when dry it "bakes" and forms a hard crust which interferes
with plant emergence and tillering . The Orthic Gray Wooded Series
is rated as Class 3 due to this poor structure .

Landscape limitations occurring within the map area arise as a
result of adverse topography (t), wetness (w), erosion (e) and stoni-
ness (p) . Topographic limitations are dependent primarily on the
slope class . Soils on slopes of 6-9% are reduced to Class 4, while
soils on 10-15% are Class 5.

The wetness limitation is manifested in the Peaty Gleysols and
Meadow soils which are widely distributed throughout the area.
They occur as intermittent or permanently wet sloughs that are rated
as Class 5 or 6 and could be utilized for hay production or pasture .

In the Forest Reserve portion of the St . Walburg map sheet
44.6% of the area or some 429,201 acres are Class 3 agricultural
land which represents the best type in the present survey. Class 3
agricultural soils are considered as fair arable types which with
suitable management practices could be utilized for the production
of cereal crops . Some 354,766 acres or about 50% of the total
acreage of pure Loon River soils are placed in Class 3 . Some 5,278

' A Guide to Soil Capability and Land Inventory Maps in Saskatchewan . 1968 . J . A . Shields,
N. P . W. Rostad and J . S . Clayton . Publication No . M8, Saskatchewan Institute of Pedology,
University of Saskatchewan, Saskatoon .
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acres which represents 93% of the pure tiorintosh soils are also
rated as Class 3 .

The Loon River and Sylvania Associations account for the major
portion of the 216,416 acres of Class 4 soils which are considered
marginal for field crop production .

Loon River, Bodmin and Pine soils make up the majority of the
96,175 acres of Class 5 agricultural land which is considered un-
suitable for cultivation while Loon River, Meadow, Hillwash and
Bodmin soils account for nearly all of the 140,829 acres of Class 6
land . This latter class is considered as non-arable .

The Organic soils occupy 80,270 acres or 8.3% of the map area
and were not considered as agricultural land areas .

A summary of the acreages of each of the Agricultural Soil
Capability Classes in the present map area is presented in Table 6 .

Table 6 . Acreages of Agricultural Capability Classes in the Map Area

AN EVALUATION OF THE AGRICULTURAL POTENTIAL
OF THE LOON RIVER ASSOCIATION

by

J . L . HENRY
Assistant Professor and Extension Specialist, Soil Science

The land use of the survey area is at this time entirely as pro-
vincial forest . The purpose of this section is to present the current
knowledge regarding the potential agricultural production of the
study area . It must be emphasized that in presenting this material
the authors are not advocating a change in land use to convert the
area to agricultural development now or at any specific time in the
future . However, the needs of society with respect to our soil re-
sources can change drastically with time . Any rational decision on
land use can only be made on the basis of factual production data .
It is hoped that this section will provide the data from the agricultural
sector to facilitate decisions at any time in the future .

The study area provides an excellent opportunity to provide
detailed production data. The Loon River soil association is the
dominant soil comprising 84.1% of the land area . Organic soils and
Bodmin soils occupy 5 .6% and 4.7% of the area respectively while
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Capability Class Acres % of Total

3 429,201 44 .6
4 216,416 22 .5
5 96,175 10 .0
6 140,829 14 .6

Organic Soils 80,270 8.3

Totals 962,891 100.0



the remainder is made up of minor amounts of Meadow, Pine,
Dorintosh, Hillwash and Sylvania soils .

The Loon River soils are distributed throughout the whole area
with slopes generally less than 5% in the eastern half and slopes
dominantly 6-9% or greater in the west half . The topography of the
western portion is usually of the knob and kettle type with shallow
and deep organic sedge peats developing in the potholes . The
topography of the eastern portion is a mixture of unpatterned, dis-
sected, ridged, and knob and kettle types. There are fewer small
undrained depressions . The Organic and Meadow soils occur mainly
in large relatively flat areas rather than in the small potholes . The
landform with few potholes and low slopes as found in the eastern
portion is suitab;e for agricultural development . Approximately 7%
of the Loon River soils are affected by excessive stoniness. All the
Loon River soils are affected by stones to some extent as is typical
for glacial till soils .

The Loon River soil is the important soil to consider if it became
necessary to plan for agricultural development in the area . For-
tunately the Scott Experimental Farm of Canada Department of
Agriculture has for many years operated a research project farm
on a site (SW32-58-21-3) on Loon River soil near the town of Loon
Lake. The many experiments on cereal variety testing, soil fertility
and crop rotations provide an excellent source of data to character-
ize the productivity of Loon River soils . The data from the project
farm has been the major source of information used in this section .

When studying the yields reported below, it would be well to
remember that yields from experimental plots are normally higher
than yields obtained on a farm basis. The site at Loon Lake also
has a frost-free period of 88 days . The survey area has generally
higher elevations and would be expected to be somewhat cooler
and have a shorter frost-free period . Despite these possible dif-
ferences, the Loon River soil on the experimental site is similar
to that in the surveyed area . The topography on the site would also
be similar to that in the eastern half of the surveyed area where the
Class 3 Loon River soils occur on slopes generally less than 5% .
Therefore, the data reported could be looked upon as yields obtain-
able under high levels of management on Class 3 Loon River soils
in the area .

Yields of Grain Crops
Many years of cereal variety testing provide information for

yields of wheat, barley, oats and flax sown on summerfallow land
(Table 7) . Grain yields on Loon River soils were in the range of 25
to 30 bushels per acre for wheat, 40-45 for barley, 55 to 60 for oats
and 15 to 20 for flax . The data from similar experiments on a Melfort
silty clay loam at Melfort is presented for comparison . For the
time period 1960-1964 yields on Loon River soils were very similar
to those at Melfort. However, in most cases the yields on Loon
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River soils were approximately 70% of those obtained at Melfort .
The Melfort soils are considered to be among the best agricultural
land in the province and have been given a capability classification
of 1 in the A.R.D.A . soil rating system (see page 33) .

Soil fertility studies have been an integral portion of the re-
search effort from the project farm . Data from the period 1965-1969
(Figure 5) clearly illustrate the importance of maintaining adequate
fertility to obtain economic yields on Loon River soils . This is
particularly true for stubble seeded crops where nitrogen deficiency
is often a serious yield limiting factor on Grey Wooded soils such
as the Loon River . Stubble wheat yields of 15-20 bushels per acre
and stubble barley yields of 30-35 bushels per acre appear to be
attainable with adequate fertility .

Grey Wooded soils which dominate in the study area are best
suited to a mixed farming operation including forage crops in
rotation to support various livestock enterprises. The beneficial
effect of a legume in rotation (Figure 5) is clearly evident for all
situations except fallow seeded barley . One of the major deter-
rents to profitable grain production on Loon River soils is the
poor granulation of the surface horizon . This can lead to surface
crusting in the spring and subsequent poor seedling emergence .
Including legumes in rotation tends to improve surface granulation
and overcome, to some extent at least, the problems of surface
crusting .

Data for yields of wheat, barley and flax are also available for
the period 1963 to 1969 from a crop sequence study (Table 8) .
Wheat yields from this study are similar to those obtained from
fertilizer trials (Figure 5) and cereal variety trials (Table 7) . Barley
yields are approximately 10% higher than reported earlier . Fallow
flax yields of 10 bushels per acre are considerably lower than the
19 bushels per acre obtained from cereal variety testing .

As mentioned earlier, data from experimental work provides
yields which are somewhat above those normally being obtained
by farmers in a given area . The former Illustration Stations Division
of the Canada Department of Agriculture published yield data ob-
tained by co-operating farmers.' These data showed an average
wheat yield of 24.0 bushels per acre on Loon River soil for the
period 1950-56 . This can be compared with an average wheat yield of
30.1 bushels per acre for an Oxbow loam soil at Kelliher, Saskat-
chewan for the same time period, 1950-56 .

Other sources of actual farm yield data were not available .
The provincial statistics service does, however, report crop yields
annually for each Rural Municipality (R.M .) and Local Improvement
District (L .I.D .) . The L .I.D . 983 is adjacent to the study area and is
made up of predominantly Loon River soils along with inclusions
of Makwa, Bodmin and Horsehead soils . To compare data from

1 Canada Department of Agriculture, 1961 . Illustration Stations Division Progress Report, 1954-1958 .
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Loon River soils with Melfort soils R .M . 429 was selected . R.M . 429
is made up predominantly of Melfort soils with a portion of the
area including Waitville soils.

The data comparing provincial statistics with experimental
yields and Loon River soils with Melfort soils (Figure 6) show that
yields from Loon River soils are approximately 70% of yields from
Melfort soils . The data also indicate that wheat yields from actual
farm situations are about 60-65% of those obtained from cereal
variety trials . Oat and barley yields from provincial statistics are
only about 50-60% of yields from experimental data . This is easily
understood when one recalls that cereal variety trials are always
on fallow land and at a high level of management. The R.M. data
would include both stubble and fallow yields and an average of
many types of management.

Yields of Forage Crops
A proper crop and soil management program, on Grey Wooded

soils such as Loon River, would include forage crops in rotation .
Therefore, the yields of forage crops are of some interest in estab
lishing the agricultural potential of the area. Several years of
fertilizer testing with forage crops on Loon River soils provide the
basis of the yield information available .

Bromegrass yields (Table 9) are closely related to the available
nitrogen status of the soil . The inherent nitrogen deficiency of Loon
River soils results in bromegrass yields of less than 1000 pounds
per acre without nitrogen fertilization . However, with adequate
nitrogen levels bromegrass hay yields of 1-1 1/2 tons per acre are
clearly attainable . The strong residual responses at higher rates
further magnify the importance of nitrogen fertilization for profit-
able bromegrass hay production.

Legume crops are important for soil improvement on Loon
River soils (Figure 5) . However, the high sulfur requirement of
legume crops, particularly alfalfa, and the low sulfur status of Loon
River soils result in very low alfalfa yields without adequate fertiliza-
tion (Tables 10 and 11) . The average yields of alfalfa for the period
1953 to 1955 indicate production of less than 500 pounds per acre
without fertilization but yields approaching 2 tons per acre with
adequate fertilization, including sulfur . Sulfur appeared to be the
main nutrient limiting production of alfalfa on Loon River soils at
that time.

Red Clover yields (Table 10) are quite similar to alfalfa yields .
With adequate fertilization yields of 1-1 1/2 tons per acre were
obtainable in the 1961 to 1963 period .

From the available yield data for forage crops on Loon River
soils it is possible to conclude that average hay yields of 1-1 1/2
tons per acre should be attainable . Any future agricultural develop-
ment on Loon River soils should be done with cognizance of the
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nitrogen requirement for economic yields of bromegrass and the
probable sulfur requirement for legume production .

Yields of Other Crops
Cereal and forage crops are the major crops grown adjacent

to the study area and are likely to be the crops grown if any
agricultural development were to take place in the area. A limited
amount of information is available on other crops .

Tests with oilseeds (Table 12) were conducted in 1962 . The
data indicate that check yields of mustard and rapeseed of about
1000 pounds per acre might be expected. The sulfur deficiency of
Loon River soils is again indicated by the marked responses to
sulfur applications of mustard and Nugget rapeseed . It must be
emphasized that the data presented is based on a single year's
experience and does not represent the average production that
might be obtained over a period of years.

Potato yields (Table 13) are available for a limited number of
years . Based on the period 1960-1962 potato yields of 150-200
cwt/acre can be obtained on Loon River soils with adequate
fertilization . Nitrogen and phosphorus are the main nutrient require-
ments for potatoes but some upward adjustment of yields was
obtained with further additions of potassium and sulfur .

The Potential of the Area
The soil survey information (see Appendix 11) shows that there

are approximately 400,000 acres of Class 3 Loon River soils in the
study area . Any agricultural development of the area would likely
take place on these soils .

The production data presented makes it possible to project
the possible value of crops that could be produced (Table 14) .
This data indicates that the annual gross value of production would
approach 10 million dollars . It should be emphasized that the dollar
value of the products produced can be subject to considerable
fluctuations . In any future planning for agricultural development
it would be essential to update the economic aspects of the data
presented . Any major advances in technology may also necessitate
a re-examination of the yield data presented.

The projected value of approximately 10 million dollars as
the production potential of the area could be considered somewhat
conservative . It does not include any possible development of other
Loon River soils of the area. While not well suited to permanent grain
crop production, an additional 200,000 to 300,000 acres could be
developed and utilized primarily for forage crop production. In
addition, the estimates do not include the value of livestock products
which would be supported .
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Table 7 . Grain Yields of Wheat, Barley, Oats and Flax on Loon River Loam
(Loon Lake site) and Melfort Silty Clay Loam (Melfort site) .

Grain Yields* (bu/acre)

* Data from cereal variety trials
- No data were available from the Loon Lake site for 1955 to 1959 .
- No flax yields from the Melfort site for 1950 .

Table 8 . Grain Yields of Wheat, Barley, and Flax on Loon River Loam (Loon
Lake site) for the period 1963-1969 (7 year average)*

Grain Yield (bu/acre)

* Data from crop sequence study.

Table 9 . Yields of Bromegrass Hay on Loon River Loam soil for the period
1959-1966.

* First crop following fertilizer application .
** Second crop following fertilizer application,
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Wheat Barley Oats Flax

Time
Period

Loon
River Melfort

Loon
River Melfort

Loon
River Melfort

Loon
River Melfort

1950-54 26.4 36.2 35.6 53.8 47.8 71 .8 - 24.3
1955-59 33.7 50.6 45 .7 64.2 58.7 81 .8 - 25.4
1950-59 29 .1 43.4 39.4 59.0 51.9 76 .8 - 24.9
1960-64 29.8 32.2 41 .2 43.6 63.8 44 .0 19.0 15.8
1965-69 29.8 54 .2 45.6 70.8 56.4 96 .2 19.2 27.0
1960-69 29.8 43 .2 43.4 57.2 60.1 70 .1 19 .1 21 .4
1950-69 29.5 43 .3 41 .6 58 .1 56.4 73 .5 - 23.1

Nitrogen
Applied
Ib/acre

Hay
Ib/acre Dry7

yea r Average,

Direct*

Yield
Matter
1959-1966

Residual-
0 763 766
20 1422 683
40 1990 896
80 2590 1068

Crop Fallow
Wheat
Stubble

Bromegrass
Stubble

Wheat 29.9 23 .0 17.8
Barley 58.9 42 .4 37.4
Flax 10.0 8 .1 7 .0



Table 10 . Yields of Alfalfa and Red Clover Hay on Loon River Loam soil at

* No data for 1964

Table 11 . Yields of Alfalfa on Loon River Soils of Different Textures at Several
Locations in 1960.

Hay Yield
Ib/acre

	

Dry Matter

Sulfur Applied

	

Loon

	

Golden

	

Big
lb/acre

	

Lake Pierceland Ridge Bush

Texture

	

Loam

	

Sandy Loam

	

Loam

	

Clay Loam

0

	

797

	

493 1387 1808
80

	

2915 2367 2448 3029

Table 12 . Yields of Oilseed Crops on Loon River Loam at Loon Lake for 1962.

Table 13 . Yields of Potatoes on Loon River Loam Soils at Loon Lake and Pierceland.
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N

Loon

Applied
lb ./acre

P,O5

Lake.

Nutrients

K20 S

Hay Yields
Alfalfa

1953-1955
3 year average

Ib/acre Dry Matter
Alfalfa

1954-1960
7 year average

0 0 0 0 348 1304
23 28 56 0 956 1636
23 28 56 20 3995 2884

Alfalfa Red Clover
1963-1966* 1961-1963

3 year average 3 year average

0 0 0 0 1887 1610
70 0 0 80 2008 2766

Potato Yield (Total - cwt/acre)

N - 80 lb/acre
Location Year Check P205 - 80 lb/acre

Loon Lake 1962 141.3 215.5
Loon Lake 1961 107.0 111 .5
Loon Lake 1960 148.9 243.0

3 year average 132.4 190.0
Pierceland 1960 156.1 174.5

Crop Check

Seed Yield lb ./acre
Sulfur at

80 Ib/acre

Brown Mustard 1075 1936
Yellow Mustard 911 1712
Polish Rapeseed 816 1108
Nugget Rapeseed 1268 1719



Table 14 . A Feasible Production Pattern for the Study Area.

* Grain Yields in bushels
Hay yields in tons

** Grain $/bushel
Hay $/ton

LAND CAPABILITY CLASSIFICATION FOR FORESTRY*,**

This section is included to co-ordinate the classification of
the soils of the Forest Reserve of the St . Walburg map sheet with
the capability ratings given to the area for forest production. Rating
of soils for forestry is not as easily accomplished as rating of soils
for agriculture because of the lack of (and perhaps unfeasibility
of obtaining) long-term production ratings for the various soils .
However, the soils may be rated for their forecasted potential or
inherent ability to grow commercial timber . The following discussion
lists the factors considered in assessing forest capability, the
various characteristics of the different forest capability classes,
and finally the capability ratings that are generally assigned to
the soils for forest production as compared to agriculture ratings .

As a part of the Canada Land Inventory Program the Depart-
ment of Regional Economic Expansion is publishing "Land Cap-
ability For Forestry" maps. Such a map for the St . Walburg map
sheet area (73F) is available from the Queen's Printer, Ottawa .

Factors Considered in Assessing Forest Capability

The major rating or class level limitations are climate and soil
moisture but many other limitations exist.

Climate - Both regional and local climate (any deviation from
the regional climate which may have an adverse effect on forest
production) are considered in assessing forest capability . The regi
onal climate is expressed by the class level, for example, in Sas-
katchewan there is no Class 1 and very little Class 2 land because
of the generally poor overall climate for forest production. De-

* The material for this section was contributed by J . P. Senyk, Forestry Branch, Department of
Natural Resources, Prince Albert, Bask .

** The descriptions of classes and limitations are extracted from "Outline and Guidelines for
Mapping" by R. J . McCormack, Chief, Canada Land Inventory, Department of Forestry and
Rural Development, Ottawa, Ontario .
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Annual
Acreage Crop

Yield* per
acre

Unit** Value
of Product

Total Value of
Produce ($ x 10-e)

65,000 Fallow - - -
Wheat 25 1 .50 2.44

65,000 Fallow
Barley 30 0.70 3.15

140,000 Stubble
65,000 Alfalfa 1 .5 20.00 1 .95
65,000 Brornegrass 1 .5 20.00 1 .95

400,000 9.49



a Legume in rotation

No legume in rotation

*C F C F

	

C F C F

	

C F C F

	

C F C F
Fallow Stubble

	

Fallow Stubble

WHEAT

	

BARLEY

*C=Check
F= Fertilized : Fallow-11-48-0 at 6016/acre

Stubble-27-14-0 of 143 Ib/acre

Figure 5 .

	

The Effect of Fertilizers and Crop Rotations on

	

the Yields of
Wheat and Barley on Loon River Loam Soils
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10 Year Average 1960-69

	

10 Year Average 1960-69
L.I .D. 983 & R.M . 429

	

Cereal

	

Variety Trials

* Ln-Loon River ; M=Melfort

Figure 6. A Comparison of Yields from Cereal Variety Trials with Average Yields
from the Provincial Statistics for Loon River and Melfort Soils



partures from the regional climate occur locally in frost pockets
and exposed slopes and when they can be discerned with some
degree of accuracy they are used in determining the class .

Soil -- The range of textures and moisture conditions within
particular "land pattern types" is determined . The following table
shows the moisture regime scale used when rating a site for forest
capability :

Other limiting soil factors that may be considered include fer-
tility and levels of calcium and other toxic elements (soluble salts) .
Three levels of carbonates* are presently recognized for forest ca-
pability rating purposes :

Moderately calcareous ; Carbonates at 18 - 20"
Weakly calcareous : Carbonates at 30 - 36"
Non-calcareous : No carbonates
Soil permeability and physical limitations to rooting are rarely

considered as limiting factors and to date have been used only in
the eastern part of the province .

Landscape - Landscape or topography has an effect on local
climate, drainage class, inundation, erosion and therefore tree
species productivity .

Productivity of Species - The productivity of the species within
the ecological region under study is of major significance .

Capability Classes - The capability class levels are determined
by assessment of the limiting factors at a particular site and are an
expression of the total effects of the environment on tree growth .
The classes are based on the natural state of the land without im-
provements . Associated with each capability class is a range of pro-
ductivity based on the mean annual increment* of the best species
or group of species (rating species) adapted to the site, at or near
rotation age . The actual productivity is determined by field measure-
ments of fully stocked stands . Forest productivity is expressed in
terms of gross merchantable cubic-foot volume to a minimum diam-
eter of four inches, diameter at breast height (d.b .h .) .

To date excessive levels of calcium have not affected the class level .
' Volume in cubic feet per acre divided by the rotation age .
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Moisture Regime Drainage Class Texture

Very dry Extremely rapidly drained Course sands
Dry Rapidly drained Medium sands
Moderately Fresh Well drained Sandy loams
Fresh Moderately well drained Light loams, foams
Moist Imperfectly drained Clay loams
Wet Poorly drained Clay
Very wet Very poorly drained Heavy clays



Class 1 : Lands having no important limitations to the growth of com-
mercial forests. Productivity is usually greater than 111 cubic feet
per acre per year . There are no Class 1 lands in Saskatchewan .
Class 2: Lands having slight limitations to the growth of commercial
forests. Productivity is usually from 91 to 110 cubic feet per acre per
year . Only a very small area of Class 2 land has been located in
Saskatchewan to date, and this occurs only in the Saskatchewan
River Delta area .
Class 3: Lands having moderate limitations to the growth of commer-
cial forests. Productivity is usually from 71 to 90 cubic feet per acre
per year. Class 3 lands are not abundant in the Provincial Forest of
the St . Walburg Map Sheet, but do occur very locally on areas of
imperfectly drained glacial till . The Class 3 lands generally occur in
low-lying areas that are well aerated and receive seepage water.
This is the highest class that occurs in the map area . White spruce
is used as the rating species and regional climate alone determines
the class level .
Class 4: Lands having moderately severe limitations to the growth
of commercial forests. Productivity of Class 4 lands is usually from
51 to 70 cubic feet per acre per year. A fairly large proportion of the
lands in the map area are rated as Class 4 for Forestry . These areas
include much of the moderately well drained to imperfectly drained
glacial till, alluvial and glacio-lacustrine deposits . White spruce is
usually used as the rating species. The main limiting factors used
denote a deficiency or excess of soil moisture .
Class 5 : Lands having severe limitations to the growth of commercial
forests . Productivity of Class 5 lands is usually 31 to 50 cubic feet
per acre per year. On the basis of area this Class is the most pre-
valent in the map area . Rapidly to well drained glacial till, glacio-
fluvial, fluvial-lacustrine and alluvial deposits, and poorly drained
glacial till, glacio-lacustrine and alluvial deposits make up the ma-
jority of lands rated as Class 5. White spruce (often in association
with aspen and black poplar) and jack pine are the major rating
species. Soil moisture is the main limiting factor used. Factors of
local climate, soil fertility, excessive levels of calcium, excessive
levels of toxic elements, actively eroding soils and periodic inunda-
tion may be used as limiting factors.
Class 6 : Lands having very severe limitations to the growth of com-
mercial forests. Productivity of Class 6 lands is usually from 11 to 30
cubic feet per acre per year. The largest areas of Class 6 land in the
map area occupy the low-lying areas where there has been an ac-
cumulation of organic material and moisture is in excess (muskeg
and bog areas) . Some Class 6 land occurs on alluvial and coarse
sandy outwash where fertility and lack of moisture are definitely li-
miting . Class 6 land also occupies the south facing slopes on ex-
treme topography or deeply eroded channels where exposure, active
erosion and aridity are factors. Black spruce, tamarack and jack
pine (and trembling aspen under arid conditions) are used as rating
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species. Limiting factors in this class may also include excessive
levels of calcium, excessive levels of toxic elements, periodic inun-
dation and low temperatures (frost pockets) .
Class 7 : Lands having limitations of such a severe nature as to pre-
clude the growth of commercial forests . Productivity of these lands
is usually less than 10 cubic feet per acre per year . Most of the Class
7 lands in the map area occur under saturated bog conditions . Some
Class 7 lands also occur where active erosion or extreme exposure
and aridity are factors .

Forest Capability Classification of the Reserve in
the St. Walburg Map Area.

Generally a soil association will have a wide range of Capability
Classes due to the variety of topography and drainage classes . As
an example the Loon River Association is mapped in areas of quite
complex topography (multiple slopes) and it is on the basis of a par-
ticular "landscape unit" or "land pattern type" (an area that is nearly
homogenous as to material, drainage, vegetation and topography)
that the initial ratings are assigned . The Loon River soils are placed
in Classes 3 to 7 depending on the site characteristics as shown
below :

A comparison of the capability for forest land and agricultural
soils for the Soil Associations described in the present survey area
is presented in Table 15.

It should be realized that a direct comparison of the Agricul-
tural Soil and Forest Land Capability Classes may be misleading .
This is due to the fact that the 7 Capability Classes for Agriculture,
used in Saskatchewan, are only regional in their interpretation
whereas the Soil Capability Classes for Forestry are Canada-wide .
Thus while Agricultural soils in Saskatchewan may rate from Class
1 to Class 7 there are no Class 1 Forest soils and a very limited area
of Class 2. The best Forest soils in Saskatchewan, of any extent, are
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Drainage Class

Capability
Class

Rating Species Major (Minor) Limiting Factors

Well drained jack pine 5 (4) moisture deficiency
(white spruce)

Moderately well white spruce, 4 (5) moisture deficiency
drained (jack pine)

Imperfectly drained white spruce 4 (3) excess moisture

Poorly drained white spruce, 5 (6) excess moisture
(black spruce)

Very poorly black spruce, 6 (7) excess moisture
drained (tamarack)



therefore Class 3 and in the present map area Class 5 Forest soils
are the most prevalent. In land use planning the interpretation of
a Canada-wide Forest Inventory should be re-evaluated for Regional
use.

THE FORESTRY POTENTIAL OF THE PROVINCIAL FOREST IN THE
ST. WALBURG MAP AREA (73/F)*

In presenting this section, it must be emphasized that a de-
cision as to Land Use is not being advocated, whether it be a
maintenance of the area as forest or a change in utilization . Further,
the statistics presented are approximate and the economic values,
in particular, are dependent on variable market conditions .

Approximately 1,560 square miles of the St . Walburg map
sheet are in the Northern Provincial Forest, formerly the Bronson
and Meadow Lake forest reserves. Present tree growth and stocking
often forms a useful guide to the potential of the area to support a
given amount of tree cover. The land capability figures estimate
the optimum growing stock each unit of land is capable of support-
ing, and thus its potential production-expressed as mean annual
increment (m.a .i .) in cubic feet of wood .

As has been noted in the section of this report dealing with
Capability Classification of Forest Land, capability ratings vary
from class 3 to class 7 land . The relative areas of each class and
designated species are shown in table 16. The chief limitations to
growth in this area are either an excess or deficiency of soil moisture
and arid climatic conditions. The capability ratings were averaged
out, using their relevant acreages, giving a mean class of 4.9 and
thus an average productivity of 41 .5 cu.ft/acre m .a .i .

*General ratings supplied by J . P . Senyk, Forestry Branch, Department of Natural Resources,
Prince Albert, Saskatchewan .

**A Guide to Soil Capability and Land Inventory Maps in Saskatchewan. 1968 . J . A . Shields,
H . P . W. Floated and J . S. Clayton . Publication No . M8, Saskatchewan Institute of Pedology,
University of Saskatchewan, Saskatoon .
Section contributed by D . M. Newman (C.U.), Forestry Branch, Department of
Natural Resources, Pince Albert, Saskatchewan .

49

Table 15. Comparison of Capability Classification for
Agricultural Soils

Capability

Forest Land and

Class

Association Forestry* Agriculture**

Bodmin 5m, 6mf 4mf, 5mf
Dorintosh 4mw, 3 3d
Loon River 4mw, 3 3d
Sylvania 5m 4m, 5mf
Meadow 6w, 7w 5w, 6w
Pine 5m, 6mf 5mf
Hillwash 6e 6te



Rather than assuming total sawtimber or pulpwood use of this
wood volume, integrated utilization of the mature forest was antici-
pated. The present stand composition would be changed to that
indicated in the table, and the consequent increment would amount
to just over 40 million cubic feet of wood per year . Assuming a
pulpwood price of $20.35/cord (24c./cu.ft.) and a saw timber price
of $90/1,000 feet board measure (45c ./cu .ft.) (based on 1970-71
average market prices), this would yield 12.4 million dollars annually
in perpetuity in forest products . It should be mentioned that inte-
grated utilization would also include smaller amounts of poles and
posts, etc. ; and that the yield mentioned is dependent on good forest
management to ensure the optimum growing stock and perpetuated
yield.

Table 16 . Forest Land Capability Distribution

Capability
Class Species

Area
Acres Percentage

MAI (approx)
cu . ft ./acre

Increment (approx)
x1,000 cu . ft./year

3 WS 9,214 0 .9 80 737 .1

4 WS 298,234 29 .9 60 17,894.0

5 WS 316,022 31 .7 40 12,640.9
jP 61,322 6.2 40 2,452.9
tA 52,410 5.3 40 2,096.4
bPo 9,535 1 .0 40 381 .4

5 All 439,284 44 .1 40 17,571 .4

6 WS 837 0 .1 20 16.7
bS 56,691 5.7 20 1,133 .8
jP 4,338 0.4 20 86.8
tL 9,423 1 .0 20 188.5
tA 72 - 20 1.4
bPo 8,170 0.8 20 163.4

6 All 79,531 8 .0 20 1,590.6

7 140,486 14 .1 10 1,404.9
Water 29,495 3.0 - -

Total 996,249 100 41 .5 41,344.0



Appendix I - Explanation of Soil Report and Map



Explanation of the Soil Report
The report deals first with the natural features of the map

area - its location and extent, physiography, landforms and topo-
graphy, elevations and drainage, surface geological deposits, vege-
tation and climate . This section is followed by an outline of the
types of soil formation that occur in the map area and their classi-
fication .

The soils are then discussed by Associations beginning with
the Gray Wooded and Eutric Brunisol types followed by the Organic
soils, Gleysolic soils and finally those referred to as Miscellaneous .
Each Association is described in more detail than is presented in
the map legend . An attempt is made to include all that is pertinent
to understanding the Soil Association in regards to its classification,
parent material, surface texture, extent, stoniness, landform and
topography, external and internal drainage, series, map units and
map complexes . This is followed by an evaluation of the Agricultural
and Forestry Capabilities of the Association under discussion .

Other sections of the report deal with the agricultural and
forestry capability of the soils of the map area based on the A.R.D.A .
classification .

Three appendices are included in the back of the report and
six figures and sixteen tables are presented in the text .

Interpretation of the Soil Map and Legend
The purpose of the map legend is to present a systematic ar-

rangement of the soils of the area and to indicate how these soils
may be identified and located on the map . The map legend shows
the Soil Associations arranged alphabetically under the Great Group
or Order to which they belong . Soils which do not fit this arrange-
ment are grouped under Miscellaneous Soils .

The horizontal divisions of the legend present the information by
which each Soil Association, its Map Units and other features may
be identified on the soil map . This information is presented under the
following headings, reading from left to right : Color and Association,
Map Units, Series and Series Complexes, Parent Material . Finally
other sections of the legend explain the symbols used to indicate
the Landforms and Topography, Textural Groupings and Classes,
Stone Classes and References. The various sections of the legend
are explained as follows .
Color - The colors on the map (along with the printed symbols)
are used primarily to identify the Soil Associations and to show their
location and extent throughout the map area. The colors also in-
dicate the different geological deposits or parent materials on which
the various Associations occur . Thus glacial till deposits are colored
mauve; glacio-fluvial and lacustrine sands are yellow ; fine textured
glacio-lacustrine sands are gold and silts are orange ; glacio-fluvial
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sands and gravels are tan ; organic, peaty and recent alluvial de-
posits are green and hillwash deposits are gray .

Association - The Soil Association is the most important unit of
the soil map, since it represents a group of related Soil Series
developed on a particular geological deposit (or parent material),
and occurring in a given soil zone . Thus the Association name or
its map symbol indicates a combination of natural features, including
the kind of landscape, the prevailing surface color of the soil,
the dominant soil textures, and the nature of native vegetation .
When the symbols for two or more Associations are shown in the
same area on the soil map this implies a soil complex and the first
mentioned Association occupies the greatest portion of the area.

Map Unit - Once the Soil Association has been identified, the Map
Unit becomes the most important feature of the soil map . It repre-
sents a portion or segment of a Soil Association and is composed
of one or more Soil Series . Different Map Units are separated on the
basis of different proportions of Soil Series occurring within the
Association . Within the Map Unit the various Soil Series profiles
are associated with differences in topographic position and related
drainage conditions. Hence, in the field, a Map Unit may be
identified by its landscape (the pattern of differences in relief or
height, the kind and frequency of slopes, the comparative roughness
of the surface and the drainage of the area) . The full identification of
the Map Unit requires the recognition of the Soil Series profiles
and their place and extent within the landscape .

The Map Units listed in the legend and on the map are indicated
by the letters representing the abbreviation of the Soil Association
name and by a number . The numbers are used to distinguish the
different Map Units belonging to the same Association . All Map Units
in any particular Association are colored identically on the soil
map and in the legend .

Series and Series Complexes - Listed under this heading are the
Soil Series profiles belonging to each Map Unit . The individual Series
are identified by the descriptive name of their Sub-Group profile
- all profiles of a given Soil Series belong to a single Sub-Group .

The Soil Series shown in the legend are divided into those that
are Dominant and those that are Significant . These terms refer
to the relative proportion of a given Series as it occurs in a Map
Unit . Dominant Series occupy over 40% of a given Map Unit, while
Significant Series occupy over 15% but not more than 40% of a
Map Unit . Often only one Series is indicated as Dominant . Where
two or more Series are indicated as Dominant, they are grouped
together under the heading Dominant. This means that the several
Series, considered together, make up over 40% of the Map Unit .

'A Series is a soil unit which is considered to be essentially uniform in profile characteristics .
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Parent Material - This section of the legend provides a brief de-
scription of the texture and kind of geological material on which
each Soil Association has developed. The recognition of the parent
materials is of the greatest importance in identifying and under-
standing the various Soil Associations . More detailed descriptions of
the parent materials are given in the report under the descriptions
of Soil Associations .
Textural Groupings and Classes - The textures shown on the soil
map represent the textures of the cultivated (Ap) layer or horizon,
or the uncultivated surface layer (usually Ah, Ahe or Ae horizons).
On the soil map, only the dominant texture or textures of a Map
Unit are shown. When more than one textural class is shown, the
first named texture is considered to be dominant . The symbols used
to denote surface textures on the map are given in the legend
under the above heading .
Landforms and Topographic Classes - This section of the legend
explains the symbols used to indicate the various landforms which
are associated with the surface deposits in the map area . There are
five major landforms in the legend ; subdivisions based upon the
surface configurations are made within each major division . In this
section the symbols and descriptive material for the Slope Classes
and Topography are also presented .
Stone Classes - This section of the legend describes the agricul-
tural implications of the various symbols used on the map to indicate
the stoniness of an area . It should be noted that, on the map, symbols
are used only in areas with enough stones to represent at least a
serious handicap to cultivation .
Sequence of Map Symbols - On the soil map each separate soil
area is enclosed by a soil boundary line . Within the boundary the
soil areas is identified by symbols, which are arranged in the follow-
ing sequence:

Soil Association - Map Unit - Textures
Landform - Slope Class

Reference - Include mainly man-made features plus some natural
occurring features which are present within the map area .



Appendix II - Acreages of the Soil Association Map Units and their Complexes
according to their Soil Capability Classes for Agriculture



Acreages of the Soil Association Map Units and their Complexes according to their
Soil Capability Classes for Agriculture

Capability Classes

Map Units 3 4 5 6 Organic Total

Bdl :sl-Is 1,992 1,992
Bd3 :ls 12,920 2,951 15,871

Total pure Bd 14,912 2,951 17,863

Bdl :sl-Lnl :l 813 1,220 2,033
Bd3 :ls-Lnl :sl 10,289 1,144 11,433
Bd3:ls-Ln2 :sl 3,675 919 4,594

Total Bd-Ln 813 15,184 2,063 18,060

Bd3:ls-Mw 1,782 1,782
Bd3 :ls-SPI(F) 1,965 1,448 3,413
Bdl :ls-Lnl :sl-Pnl :ls 3,665 3,665

Total Bd Complexes 813 22,596 2,063 1,448 26,920

Dol :fl 2,817 296 3,113
Dol /T :f 1 2,461 273 2,734

Total pure Do 5,278 569 5,847

Dol :l-Ln2 :sl 1,130 1,130
Dol :fl-Syl :sl 281 70 351

Total Do Complexes 1,130 281 70 1,481

Ln 1 :sl 253,488 55,926 408 32,840 342,662
Ln1 :l 23,394 6,320 5,930 35,644

Total Lni 276,882 62,246 6,338 32,840 378,306

Ln2 :sl 75,731 73,314 5,161 38,594 1,370 194,170
Ln2 : 1 2,153 17,416 2,470 8,783 30,822

Total Ln2 77,884 90,730 7,631 47,377 1,370 224,992

Total pure Ln 354,766 152,976 13,969 80,217 1,370 603,298

Lnl :sl-Bdl :ls 2,686 3,744 904 648 7,982
Ln2:si-Bdl :ls 7,942 2,568 3,697 14,207
Lnl :sl-Bd3 :ls 20,587 2,194 8,328 2,385 33,494
Lnl :fl-Bd3as(g) 480 480
Ln2:sl-Bd3 :ls 26,435 6,519 14,441 19,837 67,232

Total Ln-Bd 49,708 20,879 26,241 26,567 123,395

Lnl :sl-Dol :l 1,265 141 1,406
Lnl :sl-Dol /T :I 3,614 402 4,016

Total Ln-Do 4,879 543 5,422

Lnl :sl-Syl :fl 6,934 770 7,704

Lni :sl-SP1 934 622 1,556
Ln2 :sl-SP1 482 1,642 708 707 3,539

Total Ln-Sp1 1,416 1,642 708 1,329 5,095

Lnl :sl-SP1(M) 497 331 828
Ln2:sl-SP1(M) 2,726 909 908 4,543
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Map Units 3

Capability Classes

4 5 6 Organic Total

Total Ln-SP1(M) 3,223 909 1,239 5,371

Lni :sl-SP2(F)
Ln2 :sl-SP2(F)

10,101
973

1,830
2,435

1,315 6,006
1,461

19,252
4,869

Total Ln-SP2(F) 11,074 4,265 1,315 7,467 24,121

Lni :sl-SP2(M)
Ln2:sl-SP2(M)

Total Ln-SP2(M)

Total Ln-SP

7,837

7,837

9,253

9,874
1,205

11,079

23,795 7,488

2,531
401

2,932

5,864

5,059
402

5,461

15,496

25,301
2,008

27,309

61,896

Lni :sl-Bd3:ls-SP2(M) 5,763 824 1,636 8,223

Total Ln1 Complexes 36,923 39,090 11,559 9,016 13,654 110,242

Total Ln2 Complexes 26,917 18,281 22,170 25,552 3,478 96,398

Total Ln Complexes 63,840 57,371 33,729 34,568 17,132 206,640

Pn1 :ls

Total pure Pn

3,916

3,916

3,916

3,916

Pn1 :ls-Bd3 :ls
Pni :ls-Ln1 :sl 1,858

3,166
2,786

3,166
4,644

Total Pn Complexes

Sy1 :fl

1,858

1,280

5,952 7,810

1,280

Total pure Sy 1,280 1,280

Syi :sl-Lni :sl 1,079 1,079

Total Sy Complexes 1,079 1,079

SP1
SP1(M)
SPI(M)-SPI(H)

4,386
1,481
7,204

4,386
1,481
7,204

Total SP1 13,071 13,071
SP2
SP2(F)
SP2(M)

753
502

5,446

753
502

5,446

Total SP2 6,701 6,701
SP1-SP2 879 879
Total pure SP 20,651 20,651

SP1-MP1
SP1(M)-MP1(M)

21,209
3,539

21,209
3,539

Total SP Complexes 24,748 24,748

MP1 522 522
Total MP1 522 522



Map Units 3

Capability

4

Classes

5 6 Organic Total

MP1-SP1 7,229 7,229
MP2-SP2 853 853

Total MP Complexes 8,082 8,082

Mw 3,137 3,137

Total Mw 3,137 3,137

Mw-Bd3:ls 532 798 1,330
Mw-Dol :fl 929 929
Mw-Ln2 :sl 372 557 929
Mw-SPI(M) 602 602
Mw-Ln2 :sl-SP1(M) 1,144 1,144 573 . 2,861
Mw-Lnl :sl-SP1(M)-MP1(F) 3,429 8,572 5,142 17,143

Total Mw Complexes 1,516 3,429 532 12,000 6,317 23,794

Hw 5,823 5,823

Total Hw 5,823 5,823

Totals for Map Area 429,201 216,416 96,175 140,829 80,270 962,891



PARTICLE SIZE DISTRIBUTION :

Laboratory Methods for Soil Analyses

The pipette method was used following treatment of samples with HCI to
remove carbonates, and with H202 to remove organic matter. Sodium hexameta-
phosphate was used for dispersion . Fine clay was determined using a No. 2
International centrifuge .
TOTAL NITROGEN :

The micro-Kieldahl digestion technique using K2SO4, concentrated H2SO4 and
10% CUS04 and selenium as catalysts was employed . The ammonia was collected
in boric acid and titrated with dilute H2SO4 .
ORGANIC CARBON :

The dry combustion method was used for total carbon determination with
carbon dioxide being absorbed in an excess of NaOH, precipitated as BaCO3, and
back-titrated with HCI . The,organic carbon was determined by subtracting inor-
ganic carbon from total carbon values .

CaC03 EQUIVALENT :
Inorganic carbon was determined by boiling the soil in dilute HCI con-

taining stannous chloride . The C02 was absorbed in NaOH towers, precipitated
with BaCl2, and the excess NaOH titrated with NCI . The inorganic carbon values
are converted to their CaC03 equivalents .

CATION EXCHANGE CAPACITY:
The soils were saturated with Barium ions using 0.5N BaCl2. The Barium

was replaced by IN NH40Ac and precipitated as BaCr04 and weighed .
EXCHANGE CATIONS :

Following extraction with 1N NH40Ac, Ca , Mg , Na and K were
determined by flame spectrophotometer analyses. Exchange H was determined
by titrating the-BaQ12 extraction with HCI to pH 5.2.

pH :
Soil pH was determined by the soil paste method utilizing a glass electrode

pH meter .

ELECTRICAL CONDUCTIVITY:
Electrical conductivity of the saturation extract from the soil sample was

measured using a conductivity cell and bridge, values being reported in
mmhos/cm at 25° C .

NUTRIENT ANALYSES :
The soil was extracted with NaHCO3, phosphorous and nitrates were de-

termined colorimetrically and potassium was determined by a flame spectro-
photometer.

COLOR :
The dry soil colors were determined using a Bausch and Lomb Model

Spectronic 600. The moist soil colors were determined using Munsell Soil Color
Charts.
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*Determined by Bausch and Lomb model Spectronic 600 .
"*Determined by Munsell Soil Color Charts .

Morphological Description, Bodmin Association, Degraded Eutric Brunfsol

Physical and Chemical Analyses, Bodmin Association, Degraded Eutric Brunisoi

Horizon and Primary Structure Secondary Structure
Depths Color when Dry Color when Moist Grade Class Kind Grade Class Kind Effervescence Texture

L-H-1 1/2-0" Very dark gray* Black** Structureless organic
0 .92Y 3 .2/1 .4 10YR 2 .0/1 .5 matter in various stages

of decomposition .

Ae 0-5" Brown Dark brown Single sand grains . sand
9 .8Y 4 .7/2 .9 1DYR 3 .5/3 .0

Btj 5-10" Yellowish brown Dark yellowish brown Single sand grains . loamy sand
9,4YR 5 .5/4.3 10YR 4.5/4 .5

Bm1 10-20" Yellowish brown Dark yellowish brown Single sand grains . sand
9.6YR 5 .4/4.2 10YR 4 .5/4.0

Bm2 20-30" Yellowish brown Dark yellowish brown Single sand grains . sand
9.6YR 5 .3/3 .8 10YA 4.5/4 .0

I c 's0"+ PaI9e7
YR
brown

l Br10YR
Single sand grains . sand

58/3 .1 5 .0/3.0

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq/100 g .

Horizon
and
Depths

Coarse d
Medium
Sand

Fine
Sand

Very Fine
Sand

Total
Sand Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv . %

Cation
Exchange
Capacity

Meq/100 g . Ca Mg K Na H PH
E.C.mmhos
/cm.at25°C

L-H 11/2-0" 0 .24 15 .94 30 .1 6.0 0.8 0 .2 0 .1 4 .2 6 .3 0 .6

Ae 0-5" 83 .8 7 .2 1 .9 92 .9 5 .0 2.1 0 .5 I 0 .03 0 .54 3 .5 1 .9 0.1 0 .2 0 .1 2 .2 6.0 0 .2

Btj 5-10" 68 .0 12 .6 4 .3 84 .9 10.4 4 .7 2 .6 0 .01 0 .20 3 .8 1 .2 0 .2 0.2 0 .1 2 .1 5.7 0.1

Bml 10-20" 90 .0 6 .8 0.8 97 .6 1,4 1 .0
-

0.6

-

1 .5 0.5 0 .1 0 .2 1 .2 5 .9
1

Bm2 20-30" 91 .1 6 .3 1 .0 98 .4 1 .3 0 .3 0 .3
F~~

-1 .1 0 .6 0.2 0 .2

1

0 .6 7 .2 0 .3r- C 30" + 88 .4 6 .3 1 .6 96 .3 3 .2 0.5 0 .5 l1 1.1 0.7 0.2 0 .2 8.3 0 .3



Morphological Description, Bodmin Association, Orthic Gray Wooded .

Physical and Chemical Analyses

Horizon and Primary Structure Secondary Structure
Depths Color when Dry Color when Moist Grade Class Kind Grade Class Kind Effervescene Texture

L-H 1-0" Dark Gray Black Structureless organic
t0YR 9.6/0.9 9.7YR 1 .7/0 .7 matter in various stages

of decomposition

As 0-6" Light Gray Garyish brown Single grain Sand
9.7YR 6.2/1 .5 9.7YR 4.6/1 .6

811 6-12" Yellowish brown Dark yellowish brown Weak coarse subangular Loamy sand
10YR 5.5/3 .6 9.9YR 4.2/3 .6 blocky to single grain

Bt2 12-18" Yellowish brown Dark yellowish brown Single grain Sand
9.6YR 4.8/3.9 9.7YR 3,9/3.9

CK 18-24" Pale brown Brown Single grain Sand
0,6Y 5.9/2 .7 0.3Y 4.7/2.9

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq/100 g.

Horizon
and
Depths

Coarse
Medium
Sand

Fine
Sand

Very Fine
Sand

Total
Sand Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaCO3
Equiv. %

Cation
Exchange
Capacity

Meq/100 g. Ca Mg K Na H pH
E.C .mmhos
/cm.at25°C

L-H 1-0" 0.73 15 .51 36 .6 31 .8 7 .1 1 .1 0.2 15 .0 5 .6 0.6

As 0-6" 69 .5 12 .1 6.1 87 .7 12.0 0.3 0.3 0.04 0.51 2.4 1 .2 0,5 0.1 0.1 1.5 7.3 0.7

Btt 6-12" 64,5 7,4 5.6 77 .5 17 .2 5.3 5.3 0.04 0.69 12 2 5,8 3.0 0.2 0.3 1.4 5.4 0.4

Bt2 12-18" 86 .0 5.6 2.0 93 .6 3.0 3.4 3.4 0.02 0.16 6,9 3.2 1 .7 0.1 0.1 1 .3 5.5 0.4

CK 18-24" 50 .2 41 .6 4.3 96,1 2.5 1.4 1.4 4.35 2.3 1 .9 1 .2 0.1 0.1 7.5 0.7



Morphological Description Dorintosh Association (over till), Orthic Gray Wooded

Physical and Chemical Analyses, Dorintosh Assocailon (over till), Orthic Gray Wooded

Horizons and Color when Dry Color when Moist Primary Structure Secondary Structure
Depths Grade Class Kind Grade Class Kind Effervescene Texture

L-H 2-0" Structureless organic
matter in various stages
of decomposition

As 0-6" Light brownish gray Brown Weak coarse subangular Silt loam2 .5Y 6 .5/2.0 10YR 5 .5/3 .0 blocky to moderate fine
platy

AB 6-9" Light brownish gray Brown Strong fine subangular Silty clay loam2 .5 6 .5/3 .0 10YR 4.5/3 .0 blocky

Btl 9-18" Grayish Brown Dark Brown Weak medium sub- Silty clay2 .5Y 5 .0/3.0 10YR 3.5/3 .0 angular blocky to strong
fine subangular blocky

Bt2 16-28" Light olive brown Yellowish brown Weak medium sub- Silty clay2 .5Y 5 .5/4 .0 10YR 5 .5/4.0 angular blocky to strong
fine subangular blocky

11 Bmk 28-33" Light brownish gray Brown Weak medium sub- Loam(till) 2 .5Y 6 .0/3.0 10YR 4 .0/3 .0 angular blocky to
moderate medium sub-
angular blocky

11CK 33-45" Light brownish gray Dark yellowish brown Slightly laminated Loam2 .5Y 6 .0/2 .0 2 .SY 4.0/4 .4

Particle Size Distribution % I Organic Matter Acetate Extractable Cations Meq/100 g .

Horizon
and
Depths

Coarse
Medium
Sand

Fine
Sand

Very Fine
Sand

Total
Sand Silt

Total
Clay

Fine
Clay

Nitrogen
w,

Organic
Carbon %

CaC03
Equiv . %

Cation
Exchange

Meg7100
Capacity

g . CaT Mg K Na H PH
.E .C.mmhos
/cm.at25°C

L-H 2-0" 0 .92 16.32 66 .5 40 .9 7.0 1 .20 0 .27 16 .6 6 .3 0.75
As 0-6" 6 .3 10.2 11 .8 28.3 59.3 12.4 3 .9 0.06 0 .68 9 .3 4 .7 1 .5 0 .19 0 .10 1,7 7.0 0.26
AB 6-9" 3 .2 6 .3 7 .3 16 .8 48 .8 34 .4 16 .4 0 .06 0 .63 21 .2 12.1 6 .2 0 .47 0 .16 3 .3 6 .2 0.36
Bt1 9-18" 0 .2 0A 3.0 3 .6 49.0 47 .4 27 .4 0.07 0 .68 28 .6 15 .6 8 .6 0 .55 0 .32 4.6 5 .9 0 .10
Bt2 18-28" 0 .4 0.6 1 .7 2 .7 49.6 47 .7 25 .5 29 .9 16 .5 9.1 0.52 0 .29 4 .2 6 .0 0 .13
11 BmK 28-33" 15 .4 16 .2 8 .6 40 .2 39.1 20.7 15.0 0 .93 16 .5 10 .4 6.0 0 .31 0 .21 0 .8 7 .2 0.51
11 CK 33-45" 16 .8 15 .8 9.6 42 .2 35 .6 22.2 14 .6 7 .40 14 .7 30 .8 6 .3 0 .30 0 .28 0 .0 8 .0 0.57



Morphological Description Loon River Association, Orthic Gray Wooded

Physical and Chemical Analyses, Loon River Association, Orthic Gray Wooded

Horizons and Primary Structure Secondary Structure
Depths Color when Dry Color when Moist Grade Ctass Kind Grade Class Kind Effervescene Texture

L-H 2-0"

As 0-7" Light gray Dark yellowish brown Moderate fine platy Sandy Loam
2.5Y 7.0/2.0 10YR 4 .5/4 .0

AB 7-13" Light brownish gray Darkn brown Moderate medium Sandy clay
2 .5Y 6 .5/2.0 10YR 3 .5/3 .0 prismatic and strong loam

tine sub-angular blocky

Bit 13-19" Olive Brown Dark brown Moderate coarse Sandy clay
2 .5Y 4 .5/4.0 10YR 3 .5/3 .0 prismatic and moderate loam

medium sub-angular
blocky

Bt2 19-28" Light yellowish brown Dark yellowish brown Moderate medium Sandy clay
2 .5Y 6.0/4 .0 IOYR 4 .5/4 .0 Sub-angular blocky loam

Bt3 28-36" Light brownish gray Dark brown Moderate medium Sandy clay
_ 2 .5Y 6 .0/3. 10YR 3 .5/3 .0 Sub-angular blocky loam

CK 36"+ Light brownish gray Olive brown Slightly laminated Sandy clay
2 .5Y 6 .0(2 .0 2 .5Y 4.5/4,0 loam

Particle Size Distribution Organic Matter Acetate Extractable Cations Meq(100 g .

Horizon
and-
Depths

Coarse dd
Medium
Sand

Fine
Sand

Very Fine
Sand

Total
Sand Silt

Total
Clay

Fine
Clay f

(Nitrogen
%

Organic
Carbon %

CaC03
Equiv . !

Cation
Exchange
Capacity
Meq/100 g . Ca Mg K Na H pH

E.C.mmhos
/cm.at25°C

L-H 2-0" 1 .08 19 .26 81 .6 47 .2 7 .24 1 .40 0 .69 19.6 6 .3 0 .58

As 0-7" 15 .2 18 .8 15,5 49 .5 44 .7 6 .8 2 .3 0 .04 0.47 5 .0 1 .97 0 .66 0 .14 0.06 0.8 6 .4 0 .18

AB 7-13" 17.7 17 .8 12 .0 47 .5 26.4 26 .1 16 .4 0 .04 0 .41 15 .7 8 .25 5 .31 0 37 0 .08 2 .3 5 .9 0 .13

Btt 13-19" 18 .7 18 .3 11 .2 48 .2 23 .5 28 .3 19.4 0 .03 0 .34 18 .3 7.92 6 .69 0 .36 0 .10 2 .5 5 9 0 .10

Bt2 19-28" 18 .7 18 .7 12.0 49 .4 23 .8 26 .8 17 .0 17 .3 9 .70 6 .84 0 .33 0 .12 2 .2 6.0 0 .34

Bt3 28-36" 17.2 14.8 17.3 49 .3 26 .0 24 .7 13 . Is e 8 .99 589 0 .29 0 .12 1 .0 6 .8 054

CK 36"+ 19 .1

_

20 .2 12.9 52 .2 26 .3 21 .7 10 .9 8 .83 12 .0 29 .7 5 .78 0 .21 0 .12 0 .0 7 .8 0 .63



Morphological Description Pine Association, Degraded Eutric Brunisoi

Physical and Chemical Analyses, Pine Association, Degraded Eutric Brunisol

Horizons and Primary Structure Secondary Structure
Depths Color when Dry Color when Moist Grade Class Kind Grade Class Kind Eifervescene Texture

Ae 0-4" Dark grayish brown Very dark grayish brown Single grain Sand
0.2Y 4.5/2 .1 0.7Y 2.9/1 .9

Bmt 4-16" Light yellowish brown Dark yellowish brown Single grain Sand
9.4YR 5.6/4 .0 9.1YR 4,1/4.2 .

Bm2 16-24" Light yellowish brown Yellowish brown Single grain Sand
9.7YR 5.6/4 .3 9AYR 4.6/4 .6

Bm3 24-36" Yellowish brown Dark yellowish brown Single grain Sand
9.3YR 5.2/4 .7 9.2YR 4.2/4 .6

Bm4 36-48" Yellowish brown Dark yellowish brown Single grain Sand
9.9YR 5.3/4.2 9. 7YR 4,3/4.3

Particle Size Distribution I Organic Matter Acetate Extractable Cations Meq/100 g .

Horizon
and
Depths

Coarse $
Medium
Sand

Fine
Sand

Very Fine
Sand

Total
Sand Silt

Total
Clay

Fine
Clay

Nitrogen
%

Organic
Carbon %

CaC03
Equiv. %

Cation
Exchange
Capacity

Meq/100 g . Ca Mg K Na H pH
.E.C.mmhos
/cm.at25°C

Ae 0-4" 87,3 7.5 1.6 96.4 2.7 0.9 0.5 I 0.04 1 .02 5 3 4.5 1 .2 0.3 0.1 6.0 0.3

Bm1 4-16" 70 .2 21 .6 3.0 94 .8 3.3 1 .9 1 .3 0.01 0.18 2 9 0.7 0.4 0.1 0 .1 2 0 5.7 0.1

Bm2 16-24" 61 .9 30 .8 3.9 96 .6 1 .9 1.5 0.7 0.16 3 .5 0.9 0.7 0.1 0.1 0.7 6.1 0.2

Bm3 24-36" 70 .2 26 .8 0.3 97 .3 1 .1 1 .6 1 .0 1.9 1.0 0.5 0.1 0.1 6.1 0.1

4 36-48" I 83 .3 112,6 1 1.5 197.4 I 1,2
1

1.4 I 1 .3
IIL

I
~

17 1.9 0.7 0.1 0.1 6.5 0.2



Morphological Description, Sylvania Association, Orthic Gray Wooded .

Physical and Chemical Analyses, Sylvania Association, Orthic Gray Wooded

Horizons and Primary Structure Secondary Structure
Depths Color when Dry Color when Moist Grade Class Kind Grade Class Kind Effervescene Texture

L-H 2-0" Black Black Strpctureless organic
9.7YR 2.511 .2 10YR 1.5/1 .5 matter in various stages

of decomposition

As 0-2V2" Gray Gray Single grain Loamy sand
9.7YR 5.9/1 .4 10YR 4.8/1 .5

Bti 21/2-6" Pale brown Brown Single grain Sandy loam
0.6Y 6.3/2 .8 10YR 4.8/3 .0

Bt2 8-20" Pale Brown Brown Single grain Sand
0.6Y 6.0/3 .0 10YR 4.8/3.0

11 St 20-30" Light yellowish brown Yellowish brown Moderate, medium Sandy loam
0.8Y 6.0/3 .6 10YR 5.0/4 .0 subangular blocky

Particle Size Distribution % Organic Matter Acetate Extractable Cations Meq/100 g.

Horizon Coarse 3
Cation

Exchange
and Medium Fine Very Fine Total Total Fine

Clay,
Nitrogen Organic CaCO3 Capacity E.C .mmhos

Depths Sand Sand Sand Sand Silt Clay 'l Carbon % Equiv. % Meq/100 g. Ca Mg K Na H pH /cm.at25°C

L-H 2-0" 1.04 17 .50 62 .1 46.6 7.8 0.7 0.2 6.3 6.4 0.9

As 0-21/2" 37.1 34 .0 10.6 81 .7 16 .2 2.1 1 .0 0.04 0.78 4.7 2.8 0.1 0.1 0.1 1.6 6.3 0.3

Btt 21/2-8" 19 .4 37 .4 16 .2 73 .0 21 .0 6.0 1.6 0.02 0.34 3.1 0.8 0.3 0.1 0.2 1 .7 6.3 0.2

Bt2 8-20" 33 .9 46 .8 9.1 89 .8 4.9 5.3 2.0 2.5 0.8 0.3 0.1 0.1 1 .2 6.3 0,2

11 Bt 20 "30" 17 .6 20 .7 24 .4 62.7 24 .9 12.4 8.3 8.3 7.3 7.3 0.1 1 0.1 I 1 6.01 0.2 1



Description and Analyses of Humlsol (Sedge Peat Type)

Description and Analyses of a Mesic Fibrisol (Sedge Peat Type)

Description and Analyses of a Mesisol (Moss Peat Type)

Sample
Depth

(inches) Layer Fibre Content (%) Ash Content (%) Bulk Density (glcc)
Moisture Holding Capacity

(% Wt .) pH CaCl2

25-1 0- 7 Fibric 80 .2 8.2 0.07 1400 6.7
25-2 7-14 Fibric 76 .4 9.5 0.08 1200 6.7
25-3 14-20 Mesic 50 .4 15 .6 0.13 460 6.9
25-4 20-26 Mesic 39.4 23 .9 0.25 390 7.0

i 25-5 1 26+ i Cg (Mineral)

Sample
Depth

(inches) Layer Fibre Content (%) Ash Content (%) Bulk Density (glcc)
Moisture Holding Capacity

(q, Wt .) pH CaCl2

2-1 0-13 Fibric

2-2 13-24 Mesic 61 .0 18 .2 0.11 790 8.1
2-3 24-32 Mesic 66 .0 16 .6 0.13 670 5.9
2-4 32-36 Mesic (mineral

contamination)
47 .5 33 .2 0.30 335 5.6

2-5 36-42 Cg (mineral)

Sample
Depth

(inches) Layer Fibre Content (%) Ash Content (%) Bulk Density (gicc)
Moisture Holding

(%
Capacity

Wt .) pH CaCl2
24-1 0-10 Humic 17 .2 24 .6 0.29 290 6.8
24-2 10-17 Humic 17.0 26 .9 0.31 220 6.6
24-3 17-27 Humic 16.4 27 .1 0.31 150 6.9
24-4 27+ Cg (mineral)


