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PREFACE

This interim report and map of the detailed field and laboratory study of
the soils of the Grindstone Point area is one in a new series of such soil
survey reports covering special interest areas in southern Manitoba .

	

These
reports are in response to a growing concern by various government agencies
that support the Canada-Manitoba Soil Survey, that a knowledge of the develop-
ment and distribution of the soils of Manitoba is the key to understanding
their properties, behaviour and response to management . This concern requires
that soils be described both in terms of their basic properties and the nature
of the environmental settin in which they are found . Thus, development of an
area such as Grindstone Pont for recreation and related uses requires deli-
neation of land of high or low suitability for such uses which in turn depends
on an accurate and reliable soil map as a basic reference document .

The land resource information included in this resurvey covers approxi-
mately 8,200 ha of land on the northeast end of Grindstone Point . It covers
only a fraction of the area covered in the former reconnaissance survey of the
Red Rose-Washow Bay area (Report No . 19) .

	

However, the projected more inten-
sive use of the soils of this area for recreation has created a need for more
up-to-date., more accurate and more detailed soil information .

	

Increased exa-
mination osoils in the field, the use of current aerial photography, the use
of improved methods of studying soils in the laboratory and the accumulated
knowledge of the properties and uses of soils over the years, have all contri-
buted to the additional information contained in this new series of reports
and maps .

During the course of the resurvey, a large volume of site specific data for
the soils mapped in the Grindstone Point area was generated, that, for practi-
cal reasons can not be included in this interim report .

	

These data are cur-
rently being input into the Canada Soil Information System (CanSIS) data bank .
This computerized system of data management permits automated manipulation and
statistical evaluation of large volumes of data for soil characterization and
interpretations . These data will shortly be available on request . In addi-
tion the Cartographic File of CanSIS provides a capability to produce derived
maps of various kinds quickly and inexpensively .

	

The types of derived maps
that can be generated from the basic soil map include the fourteen interpreta-
tions that are provided in tabular form in this report as well as a number of
single feature maps such as drainage, texture of surface deposits slope, sto-
niness and salinity .

	

A package of interpretive maps and single feature deri-
vative maps can be made available on request to the Canada-Manitoba Soil Sur-
vey, Ellis Building, University of Manitoba .

The Canada-Manitoba Soil Survey trusts that this report and accompanying
map will be . of value to all individuals and agencies involved with the use of
land within the map area .
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SUMMARY

Grindstone Point occurs in the east-central section of the Interlake Dis-
trict of Manitoba, along the west shore of Lake Winnipeg . The Grindstone
Point soil study covers an area of 8,223 ha on the northeastern end of Grind-
stone Point .

The study area occurs within the Lake Winnipeg Lowland of the Manitoba
Plain and is underlain by Paleozoic limestones and sandstones . Surface depo-
sits are relatively thin, consisting of lacustrine and morainal veneers usu-
ally underlain by bedrock within 1 to 2 m of the surface .

	

Greatest relief
within the study

	

area occurs along -'a bedrock

	

controlled shoreline escarpment
dominantly 3 to 4 meters in height but increasing to 15 to 20 m on the nor-
theast end of the Point .

	

Inland from this escarpment, relief is low with sub-
dued topography and poorly developed surface drainage .

Climatic conditions in this region of Manitoba are moderately cold to cold,
humid to subhumid and continental ; due to the influence of Lake Winnipeg, the
Grindstone Point area is somewhat warmer and more humid than the average
regional climate .

The study area lies within the southern part of the Boreal Forest Region ;
local climate and soil conditions result in prevailing mixed-woods forests in
which balsam fir, aspen and birch are dominant on well drained to moist min-
eral soils .

	

Black spruce with mixed mosses and ericaceous shrubs are common
on wooded bogs whereas fen peatlands are characterized by sedges and reed
grasses, with willow, swamp birch and tamarack groves .

The soil parent materials consist mainly of glacial till (39 percent of the
total area) in the form of thin and very thin morainal veneers and somewhat
thicker morainal blankets

	

extensive deposits o£ peat in bogs and fens (33
percent) lacustrine clay blankets (13 percent), clay veneers underlain by till
and bedrock (8 percent) and minor amounts of outwash and beach sand to gravel
deposits and lacustrine sand deposits .

The dominant soils (33 percent) in the Grindstone study area consist of
moderately well decomposed Typic Mesisols, Terric Mesisols and Mesic Fibrisol .
Well drained and moist Gray Luvisols comprise 32 percent of the study area and
poorly drained Rego Humic Gleysols (18 percent), well to imperfectly drained
Eluviated Eutric Brunisols (15 percent) amd Orthic Regosol (less than 1 per-
cent) comprise the remainder .

The agricultural potential of most soils in the Grindstone study area is
low, the major limitations being poor drainage

	

shallow depth to bedrock and
stoniness .

	

Soils of higher capability (Class 3) are of limited extent (about
6 percent) and occur in small local areas .

	

The extensive areas of organic
soils have little or no value for agriculture in their native state .

Forest capability of the mineral soils in the map area range from Class 3
to Class 5,

	

the major limitations to production are excessive wetness,
droughtiness or vegetative competition .

	

Organic soils range in capability
from Class 5 to Class 7, the basic limitations being excessive wetness and
high watertable .

Some of the soil conditions which present problems for engineering and
recreation development are related to :

	

(a) extensive areas (33 percent of
study area)

	

of organic soils that are very highly compressible and lack bear-
ing strength ; (b) the high seasonal water table that affects all but the well
drained mineral soils in the area-

	

(c)

	

shallow depths to bedrock of many of
the mineral soils along the shorelind, (d) high shrink-swell potential, slow
to very slow permeability and low to moderate bearing strength of the non-
granular material .

	

Less than 2 percent of the soils in the area are suffi-
ciently granular to provide good aggregate .

The Grindstone Point area offers a combination of good quality recreational
attractions . The nature and extent of recreational development will be sev-
erely affected by the distribution pattern of soil conditions and drainage .



Most of the area which has potential for intensive recreational development
consists of narrow, moderately well drained shoreline units . Extensive poorly
drained mineral and organic soils in backshore units have low to very low
capability for outdoor recreation . The shoreland of the area provides high to
moderately high capability sites for bathing, lodging , camping and boat
launching .

	

The frequent limestone cliffs along the northern and northeastern
shoreline provides viewing opportunities .

	

Limitations to use of some of the
shoreline units arise from the presence of steep, potentially unstable bedrock
escarpments, the associated shallow depth of overlying mineral soil, and the
resulting poor drainage development . An extensive sand beach at Wells Harbour
has potential to support family beach activities .

	

Much of the Anderson
Point-Wells Harbour area is suitable for other intensive recreation uses such
as picnicing, camping and nature study as well as cottage development .



HOW TO USE THIS SOIL REPORT

This report on the Soils of the Grindstone Point Area contains considerable
information about the soils, their origin and formation, their classificationand their potential for various uses such as dryland agriculture, engineeringand recreation . The report is divided into four parts: Part I provides a gen-
eral description of the area ; Part 2 describes the methodology used . in thestudy ; Part 3 discusses the development, scientific classification and morpho-logical characteristics of the soils in the study area and Part 4 provides an
inter retation of soil properties and associated landscape features as theyaffect soil capability or suitability for various uses .

The soil map of the study area is compiled on an uncontrolled photomosaic
base which is included in a pocket of the report folder . The map shows the
distribution of soil types and associated landscape features that are signifi-
cant for potential use as field management units

	

It provides a linkage from
landscapes within the study area to the information contained in the report .

To assist the user in retrieving soil information quickly, the following
steps are suggested :

Step 1

	

Consult the photomosaic map in pocket of report folder .

	

Locate the
area(s) of interest on the map and identify the pertinent map unit
symbols .

	

Arabic minerals placed as superscripts following map sym-
bols indicate the approximate proportion of each soil type within
the map unit .

Step 2

	

Consult extended legend accompanying the soil map for an alphabeti-
cal listing of soil symbols diving soil name

	

classification and
drainage and related information concerning landform,

	

nature and
depth of materials, and dominant vegetation .

Step 3

	

For interpretive information about the soils, consult the appropri-
ate Table in Part 4 .

	

Criteria utilized as guidelines in making
these interpretations are provided in Appendix E .

Step 4

	

Further information concerning the morphological properties and
extent of the soils is presented in Part 3 where the soils are des-
cribed alphabetically according to soil name .

Step 5

	

Additional site-specific information not contained in this report is
available on request from the Canada-Manitoba Soil Survey, Ellis
Building, University of Manitoba .
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1 .1

	

LOCATION AND EXTENT

The Grindstone Point Provincial
Recreation Area is located in east
central Manitoba, alon the west
shore of Lake Winnipeg Figure 1) .
The area of concern is the northeast-
ern end of Grindstone Point . This
includes Township 27 in Ranges 5E, 6E
and 7E, and Township 26, Range 6E .
The map area exclusive of Lake Winni-
peg, covers 8223 ha (20,319 acres) .

1 .2

	

PRESENT LAND USE
The resent land use in the Grind-

stone

	

oint area is productive and
unproductive woodland .

	

Some lumber-
ing has occurred in the past on the
more accessible areas,

	

but the pre-
sent land use is primarily for
natural wildlife habitat .

	

In the
future, outdoor recreation will
become the dominant land use .

1 .3 PHYSIOGRAPHY

The map area is considered to be
within the Icelandic River Lowland, a
subdivision of the Lake Winnipeg Low-
lands (Figure 2) . This area is clas-
sified as a level to depressional
lacustrine and till plain .

1 .4 GEOLOGY

The underlying bedrock (Figure 3)
is relatively impermeable, mottled
dolomitic limestone of the Red River
Formation, which is of Upper Ordovi-
cian age(1) . This bedrock is under-
lain by quartzose sandstone and shale
of the Winnipeg Formation . The lime-
stone beds form a resistant cap rock
over the more erodible sandstone,
resulting in a steep shoreline
escarpment 3 to 20 meters in height
along the eastern side of the map
area .

	

The bedrock slopes gently to
the southwest,

	

resulting in a much

(1)Baillie, A.D . 1952 . Ordovician
geology of Lake Winnipeg and adja-
cent area . Publication 51-6, Man-
itoba Dept . of Mines and Natural
Resources, Mines Branch .

PART 1

GENERAL DESCRIPTION OF AREA

more subdued shoreline along Anderson
Point and Blacks Point, in the west-
ern and southern portions of the map
area, respectively .

1 .5

	

SURFACE DEPOSITS

The central section of the map
area, from Grindstone Point to the
southwestern corner of the area, is a
level plain consisting of a thin
veneer of glacial till overlying the
limestone bedrock . Several each
ridges, consisting of stratified sand
and gravel exist along the eastern
edge of this upland . At lower eleva-
tions with poor drainage, extensive
areas of organic deposits occur, pre-
dominantly underlain by lacustrine
clay . Better drained lacustrine
deposits occur along the southern
ed e of the map area, between Blacks
Pont and Little Grindstone Point,
and also on Anderson Point,

	

in the
northwestern portion of the map area .
These deposits occur as veneers of
clay overlying either till or
bedrock, or as thin clay blankets,
generally less than 2 to 3 meters
thick (Figure 4) .

The presence of thin veneers of
one or more parent materials within
the surface 1 to 2 m is characteris
tic of the Grindstone Point area .
Nearly one half of the sites visited
had bedrock within one meter of the
surface . Typical cross sections
along several transects (Figure 7),
showing the stratigraphy of these
deposits, are illustrated in Figure



Figure 1

	

Location of Grindstone Pt. Study Area .
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Physiographic Regions in the Grindstone Pt . Study Area'
'Canada-Manitoba Soil Survey, unpublished data
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t Geological Map of Manitoba, Geological Division, Mines Branch
Dept. of Mines, Resources and Environmental Management, 1965



The glacial till throughout the
study area generally has a sandy loam
texture and is weakly to moderately
calcareous .

	

This till is described
as a transitional or mixed till, the
nature of which is determined by the
bedrock over which the glacial ice
has moved .

	

Glaciation of this area
was primarily from the north and nor-
theast, as indicated by the shoreline
configuration and trend of drumlinoid
features south of the map area .

	

Ice
movement from this direction incorpo-
rated igneous rocks of the Precam-
brian Shield and the sandstone depo-
sits of the Winnipeg Formation into
the till derived from the underlying
limestone and dolostone rock(Figure
3) .

	

The resulting till on this por-
tion of Grindstone Point contains
much coarse textured weakly calcare-
ous material .

	

Further to the south
and west, increasing amounts of
material from the underlying lime-
stone bedrock has been incorporated
into the till, resulting in an
extremely calcareous, medium textured
material . This stony, high lime till
is predominant throughout the Inter-
lake . The boundary between this
regional till and the transitional
mixed till occurs to the southwest of
the map area, just west of Blacks
Point . This transitional till,
because of its mixed origin,

	

has a
wider range of texture and carbonate
levels than that encountered in the
regional high lime till .

	

It is also
quite limited in geographical extent,
occurring mainly as a thin band to
the south and southwest of the Pre-
cambrian Shield-Paleozoic boundary .

1 .6

	

RELIEF, SURFACE AND
~UBSZR= TfMOLOGY

Relief features in the Grindstone
Point area are primarily a result of
the thickness and slope of the under-
lying bedrock formations .

	

A shore-
line escarpment occurs along the
eastern edge of the map area .

	

In
most places this escarpment is 3-4
meters in height, but ranges up to
15-20 meters in height in the vicin-
ity of Grindstone Point . A secondary
escarpment, marking the eastern edge

of a level interior plain,

	

occurs
about 0 .8 km to the west, parallel to
the central portion of the shoreline
escarpment .

The remainder of the area has
relatively subdued topography , due to
the dip of the bedrock to the south
west .

	

Extensive, flat-lying organic
deposits occur at low elevations and
in depressional areas

	

throughout the
map sheet .

Elevation varies from that of Lake
Winnipeg (217m A .S .L .) to a high of
approximately 240 meters A.S .L ., near
the north end of Grindstone Point .

Muriel Lake, approximately 120 ha
in size, is the largest lake in the
map area . Several much smaller (less
thdn 10 ha) lakes occur, mainly in
the central portion of the area .
Most lakes occur in larger depres-
sional areas, surrounded by organic
deposits .

Surface drainage is poorly devel-
oped over the map area . This can be
attributed to the shallow depth of
the till deposits overlying limestone
bedrock . A large proportion of . the
flat-lying plateau like areas at
higher elevations are characterized
by till veneers which are imperfectly
to poorly drained, mainlp due to the
impermeable limestone layer which
inhibits downward moisture movement
through the soil profile . As a
result,

	

a lar e amount of lateral
seepage takes pace .

	

Broad

	

poorly
defined channels ("runways"j occur
both in the flat upland areas and in
some of the sloping shoreline units .
Flooding in these swamp-like areas
occurs both in the spring, and also
following heavy rains .

Drainage also occurs through the
extensive organic soil deposits, par-
ticularly through areas of fen peat .
These often culminate in runways or
short stream channels out into clayey
mineral materials before reaching
Lake Winnipeg . These conditions are
common south of Anderson Point and
also between Blacks Point and Little
Grindstone Point .



Figure 4 Distribution of Surface Deposits in the Grindstone Study Area .
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1 .7 CLIMATE

In relation to worldwide climatic
conditions, the Grindstone Point area
is within the region classified as
Dfb(2) .

	

This is a subhumid, conti-
nental climate, with lower winter
temperatures and higher summer temp-
eratures than the world average for
the same latitude .

Within Manitoba, . the Grindstone
Point area is considered to be within
the Moderately Cold Crpoboreal cli-
matic region (3),

	

as illustrated

	

in
Figure 6 .

	

This region is character-
ized by a mean annual temperature of
-1 .1 to 0 .2 C, with a mean January
(coldest month)

	

average temperature
ranging from -23 .5 to -21 .4 C ., and
mean July . (warmest month) average
temperatures from 16 .7 to 18 .8 C . .
The number of frost free days varies
from 100 to 115 . Degree days >5 .5 C,
from Ma

	

1 to

	

September 30,

	

range
from 16 to 1445 . Degree-days,
sometimes called "heat units",

	

are
the accumulation of daily mean air
temperatures above a certain base
value .

	

It is an index of the amount
of energy available to plants from
the sun . Annual precipitation is
from 430 to 680 mm . Approximately 70
percent of the precipitation falls as
rain during the period from April to
October, and about 30 percent as snow
during the five winter months from
November to March .

Soil climate is closely related to
aerial climate, and has an influence
on most biological, chemical,

	

and
physical processes in the soil .

	

For
this climatic region, well drained
mineral soils have a mean annual soil
temperature (MAST) of from 3 to 5 C,
and a mean summer soil temperature
(MSST) of from 6 to 10 C .

	

The soil
moisture deficit during the growing
season is from 90 to 100 mm .

Due to its position in the south-
ern portion of the moderately cold
cr oboreal climatic region

	

and the
influence of Lake Winnipeg, the
Grindstone Point area is somewhat
warmer and more humid than the aver-
age regional climatic values .

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

(2)W . Koppen and Geiger, Handbuch der
Klimatologie, Bond 1, Teil C .
Gebuder Borntraeger, Berlin, 1936 .

(3)Mills, G .F ., C . Tarnocai, and C .F .
Shaykewich . 1977 . Characteris-
tics and distribution of soil
temperature regimes in Manitoba .
Twenty-first Annual Plan . Soil Sci-
ence Meetings 7Proc ., Dec 7 and 8,
1977, pp .

1 .8 VEGETATION

Grindstone Point lies within the
southern part of the Boreal Forest
Region, in the Manitoba Lowland Sec-
tion (B .15) as delineated by Rowe(4) .

The mixed woods vegetation con-
sists mainl

	

of balsam fir (Abies
balsamea (L .T Mill)

	

in association
VIAaspen

	

(_P_o_p~uius

	

tremuloides
-Michx) and aper birch ( etu a a
rifera Marsh .

	

The absenceo

	

forest
=r -, and t e relatively cool, moist
conditions on Grindstone Point con-
tribute to the predominance of over-
mature Balsam fir as the major tree
species . Mountain maple (Acer s ica-
tum Lam .)

	

is the dominant

	

,
occuring in dense stands under open-
ings in the forest canopy .

	

Other
common species in the understory are
bunchberry (Corpus canadensis), sar-
saparilla

	

ra l a

	

nu caulus),
bishop's cap

	

to a nu a ,

	

and
feathermoss (Hylocom~um spTendens ) .

In the poorly drained bog peat-
lands, stunted black spruce (Picea
mariana (Mill)

	

B.S.P .)

	

is the Tom -
nan=ee species with an understory
of Labrador tea ?Ledum roenlandicum
Oeder), Sphagnum anefeat ermosses .

The fen peatlands, and many of the
runways, have tamarack (Larix Lari-
cina (Du Roi)

	

K.

	

Koch) on3 a erbus ru osa (Du Roi) Spreng) mixed
with black spruce .

	

Sedges ( Carex ,
horsetail (E uisitum arvense

LI.) ,

	

reed grasses,

	

and

	

ampb rc 1
are characteristic ground cover spe-
cies .

The domina.nt vegetation on spe-
cific soil types is described in the
legend provided with the accompanying
soils map .

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

(4)Rowe, J .S ., 1959 .

	

Forest regions
of Canada . Canada Dept . of North-
ern Affairs and Natural Resources,
Forestry Branch, Ottawa, 1959 .
Bulletin 123 .
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2 .1

	

FIELD OPERATIONS

This project was initiated in res-
onse to a request from the Parks
ranch of the Manitoba Dept . of

Mines

	

Resources, : and Environment .
The Initial request was for more
detailed soils information for plan-
ning our oses, than was provided in
the 1 :12 ,000

	

scale Red

	

Rose-Washow
Bay reconnaissance soils report
(Smith, et al ., 1975) .

	

The areas of
prime concern were those tentatively
zoned for intensive recreation devel-
opment, centered around Little Grind
stone Point,

	

and in the Anderson
Point-Wells Harbour area (Bill Ander-
son, personal communication) .

	

Lim-
ited access to the area was a major
roblem in carrying out the survey .
road has been constructed as far as

Little Grindstone Point ; however,
access to most of the area was by
boat, with short traverses inland at
selected intervals along the shore-
line .

In response to those constraints,
a two stage mapping scheme was
devised (Figure 7) . The shoreline

PART 2

METHODS

areas, including those areas of prime
concern to the Parks Branch, were
mapped as a detailed survey at
1 :20,000 scale,

	

while the interior
portion was mapped by aerial photoin-
terpretation (API)

	

techniques only .
In 22 days of field work,

	

167 soil
inspections were made, and 10 repre-
sentative soil profiles

	

were sampled
in detail .

	

The location of these
ground truth sites is indicated in
Figure 7 .

The basic mapping units delineated
consist of soil 'series, series com-
plexes, or phases of soil series
(C .S .S .C ., 1978) . Altogether, 40
different soil types have been map-
ped .

	

Slight differnces in elevation
result in major changes in drainage
and affect the distribution and
thickness of the parent material(s)
within

	

the map

	

area .

	

The

	

complex
distribution of soil types resulted
in most soil map units being com-
prised of varying proportions of two
or three different soil series or
phases .
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PART 3

SOIL DESCRIPTIONS

3 .1 SOIL DEVELOPMENT series occurs in very poorly drained
swamp-like areas, where rich minero-

The principal factors affecting trophic waters inhibit accumulation
soil formation are climate vegeta- of peaty materials . These soils also
tion, parent material, and

The of
relief,

formed
occur in "runways", or broad

which
poorly

drainage . type soil at defined drainage channels occur
any one place is dependent upon the both in the flat upland areas and in
interaction of these factors, the some of the sloping shoreline units,
length of time they have been opera= particularly between Blacks Point and
tive, and the modifications resulting Little Grindstone Point . Vegetation
from the work of man . in these areas consists of grasses,

alder, green ash, dogwood and willow .
The cool moist cli-

conditions
relatively

of Grindstone
At some localities, part'icularly at

matic Point higher elevations, these swamp-like
and its corresponding mixed woods runways are designated by soils of
forest results in

and
vegetation

Eutric
Gray the Thickwood or Cowan Bay series .

Luvisols Brunisols as the These soils are Gleysols developed on
dominant soil types, in association thin clay and mixed till veneers
with extensive areas of Organic overlying impermeable limestone
soils . bedrock.

Soils developed on mixed till Soil series developed on thin
greater than one meter in depth are lacustrine deposits overlying other
the well drained McArthur, imper- parent materials are common . These
fectly drained Pinawa, and poorly include the Kinwow and .Mantagao ser-
drained Pine Dock series .. ies, developed on lacustrine clay

overlying lacial till, and the
Anderson Pont seriesSeveral series and shallow phases

underlain
developed on

of these series were established to clay over till by bedrock
describe the extensive areas of very within 1 meter of the surface . Soils
thin veneers of mixed till overlying developed from a lacustrine clay
level limestone bedrock . Soil series veneer directly overlying limestone
with 20 to 100 cm of mixed till over bedrock are the imperfectly drained
bedrock were mapped extensively, with Rosenburg series and the poorly
shallower (less than 20 cm) till drained Thickwood series .
veneers being recognized as shallow
phases of these series . The Black The Punk series, developed on
Duck, Namew and Cowan Bay series, sandy lacustrine deposits overlying
which are well, imperfect, and poorly bedrock, occurs in limited areas,
drained soils respectively are generally very close to the eastern
developed on 10 to 100 cm o mixed shoreline or in association with the
till overlying limestone bedrock . larger beach ridges (Figure 5) . The

Wells Harbour and Muriel Lake series
The soils developed on deep were established to recognize Gleyed

lacustrine clay sediments (deeper Gray Luvisol soils developed on sand
than 1 meter) were mapped as the Let- overlying clay and sand over mixed
tonia, Mukatawa, and Koostatak ser- till over bedrock, respectively .
ies . The Lettonia series, a Solonet-
zic Gray Luvisol, and the Mukatawa In many areas, particularly close
series a Gleyed Solonetzic Gray to the shoreline escarpwent, the
Luvisoi, occur in level to moderately bedrock is covered by a thhin layer of
sloping areas near the shorelines . cobbly, fragmental material . Mineral
It is upon these soils that much of and organic soil material, as well as
the existing cottage development at plant roots, commonly occur between
Blacks Point, and future development these limestone cobbles . This shal-
near Little Grindstone Point and low soil material is considered for
Anderson Point will take place . most uses to be significantly differ-

ent from either unaltered bedrock or
The Koostatak series is classified till over bedrock . These areas are

as a Rego Humic Gleysol . The peaty classified as the Cross Bay complex
andphase. of this soil commonly occurs in consisting of both Eluviated

poorly drained level to depressional Orthic Eutric Brunisols .
areas, often in conjunction with
shallow organic soils, such as the
Okno series . The normal Koostatak



By far, the most abundant organic
soils are developed on shallow (40 to
160 cm), moderately decomposed forest
peat underlain by lacustrine clay .
These are soils of the Okno and Orok
complexes . Deeper (greater than 160
cm) organic soils, developed on vary-
ing thicknesses of fibric Sphagnum
moss peat overlying mesic forest or
fen peat, occur primarily in the nor-
thwestern portion of the map area .
These include the Stead and Katimik
series, and the Baynham, Waskwei and
Whithorn complexes .

3 .2

	

DESCRIPTION OF SOIL MAPPING
UNITS- '

A key to the soils of the Grind-
stone Point area is presented in
Table 1 . A more comprehensive group-
ing of soils, parent materials, and
their estimated areal extent is pre-
sented in Table 2 . The estimated
areal extent of each soil type is
given (in hectares), as well as the
percent of the total map area it
represents .

Soil type (soil complex, soil ser-
ies or phase)

	

descriptions are pre-
sented in ale

:

	

order and gen-
erally inclue : descriptions of the
profile type, texture, parent materi-
als, topography, drainage, and asso-
ciated series .

Anderson Point Series

The Anderson Point series consists
of imperfectlp drained Gleyed Gray
Luvisol, shallow lithic phase soils
developed on thin

	

moderately calca-
reous, clayey facustrine deposits
underlain by weakly to extremely cal-
careous, loamy glacial till .

	

Lime-
stone bedrock generally occurs within
50 to 100 cm of the surface .

	

Topog-
raphy varies from level to gently
sloping .

	

Permeability is slow due
largely to the clay surface texture
of these soils .

	

Runoff ranges from
moderate to slow .

Anderson Point soils generally
have a thin LFH organic layer, under-
lain by a grayish brown Ae horizon .
The moderately developed B horizon
has a somewhat higher clay content,
is leached of carbonates, and com-
monly extends to the contact with the
underlying glacial till .

	

The till
(II Ckg horizon) is generally weakly
calcareous and coarse loamy in parti-
cle size within this map area .

	

The
Anderson Point series occurs in a few
near shoreline map units near Blacks
Point and Little Grindstone Point,
and on Anderson Point itself .

Black Duck Series

The Black Duck series are well
drained Orthic Gray Luvisol, shallow
and very shallow lithic phase soils,
developed on 20 to 100 cm of weakly
to moderately calcareous sandy to
loamy-skeletal glacial till overlying
limestone bedrock .

	

These soils are
slightly to moderately stony,

	

and
occur in areas of level to gently
sloping topography .

	

Permeability is
moderate to high, and surface runoff
is moderate to low .

These soils generally have a thin,
light colored, loamy sand to sand,
eluvial Ae horizon overlying a
darker, sandy loam to loam textured
Bt horizon . Where the parent mater-
ial is relatively thin, 50 cm or less
for example, the carbonates have fre-
quently been removed as far down as
the lithic contact .

Black Duck soils occur in the
higher, well drained areas in the
central portion of the map area .
They usually occur in conjunction
with the similar but imperfectly
drained Namew series, and the shallow
phases of both these series .

Black Duck Series , Shallow Phase

The Black Duck, shallow phase
soils are well drained Orthic Gray
Luvisols, developed on less than 20
cm of weakly to moderately calcare-
ous sandy to loamy-skeletal glacial
till overlying limestone bedrock .
These soils are considered extremely
shallow lithic phases according to
soil family criteria .

	

They are mod-
erately stony

	

and occur in areas o£
level to gently sloping topography .

Profile development is similar to
that of the normal Black Duck series,
consisting of a thin light colored
eluvial Ae horizon overlying a
darker, sandy loam textured B hori-
zon . This Bt horizon frequently
extends to the lithic contact, alt-
hough it is commonly underlain by a
thin fragmental layer of limestone
cobbles overlying the bedrock .

Black Duck,

	

shallow phase soils
occur in the higher, well drained
bedrock plateau areas in the central
portion of the map area, as well as
on Anderson Point and south of Little
Grindstone Point . They usually occur
in association with the Namew series,
shallow phase, the soils of the Cross
Bay complex, and the Namew and Black
Duck series .



TABLE 1

Key to Soils of the .Grindstone Area Arranged According to Drainage, Subgroup and Parent Materials

Drainage Subgroup Parent Materials

Fluvial Lacustrine Glacial Till Rubble over

Sand and Sandy over Sand over Sand over till Sand over Clay>lm. Clay Over Clay over till Clay over Till>lm . 20-100cm Limestone
Gravel>lm . Clayey Till over limestone limestone Till . over limestone limestone Till over bedrock

bedrock bedrock bedrock bedrock limestone
bedrock

Well E .E.B Cross Bay
Crx

O.GL Woodridge St . Labre Punk Kinwow
_

McArthur Black Duck
Wx S1 Pk Ki Mc Bd,Bd(S)

SZ.GL Lettonia
Lt

O .R cobble beach
cb
sand beach

Imperfect GLE.EB Namew
Nw,Nw(S)

GL.GL Muriel Lake Caliento Wells Harbour Mukatawa Mantagao Anderson Pt . Rosenburg Pinawa

Mr Co Wl M_u MR Ap Rs Pa

Poor R.HG Sprague
Sr(P)

R.G . Koostatak Thickwood Pine Dock Cowan Bay
Ko,Ko(P) Tk(P) Pd(P) Cb(P),Cb(S,P)

Drainage Subgroup Parent Materials _4

Mesic Mesic 15-65cm Mesic fen 15-65cm Mesic 15-65cm 15-65cm Mesic fen 15-65cm . 65-160cm

forest forest fibric over clay fibric forest fibric fibric peat fibric fibric

over sand over clay Sphagnum Sphagnum over till Sphagnum Sphagnum >160cm Sphagnum Sphagnum

over mesic over mesic over over mesic over over

forest over fen over mesic forest peat mesic mesic

clay clay forest fen peat forest or
peat fen peat .
over till

Poor to ME.F
Whithorn
Whx

very TY .M Waskwei Stead Katimik
Wsx Sd Kt

poor T .M Rat River Okno Orok Cayer Howell Grindstone Lamb Lake

Rrx Ox Orx Ca Hw Gdx Llx



Soils and Parent Materials and their Estimated Areal Extent

1 . Soils developed on stratified, cal-
careous, moderately stony, fragmen-
tal to sandy-skeletal lacustrine
beach and outwash deposits

a) Well drained

* Woodridge complex (Orthic Gray
Luvisol, Eluviated Eutric Brun-
isol, Orthic Eutric Brunisol)

2 . Soils developed on stratified, cal-
careous, sandy to sandy-skeletal
deposits of recent origin

a) Rapid to poorly drained

* Cobble beach (Orthic Regosol)

3 . Soils developed on stratified, cal-
careous, sandy to sandy-skeletal
beach deposits of recent origin

a) Rapid to poorly drained

* Sand beach (Orthic Regosol)

4 . Soils developed on 25 to 100 cm of
weakly to moderately calcareous,
sandy lacustrine deposits overlying
moderately to strongly calcareous,
clayey lacustrine sediments

a) Imperfectly drained

* Muriel Lake series (Orthic Gray
Luvisol)

5 . Soils developed on 25 to 100 cm of
strongly calcareous, stratified,
slightly stony, sandy lacustrine
beach and outwash deposits overlying
weakly to moderately calcareous,
sandy to loamy-skeletal, moderately
stony glacial till
a) Well drained

* St . Labre series (Orthic Gray
Luvisol)

b) Imperfectly drained

* Caliento series (Gleyed Gray
Luvisol)

c) Poorly drained

TABLE 2

Complex, Series or Phase

	

Parent Material
Area Percent

	

Area Percent

* Sprague series,

	

eaty phase
(Rego Humic Gleysol~

- 15 -

(ha) of Map
Area

(ha) of
Area
Map

98 .8 1 .2

98 .8 1 .2

18 .9 0 .2

18 .9 0 .2

29 .5 0 .4

29 .5 0 .4

17 .9 0 .2

17 .9 0 .2

48 .2 0 .6

22 .3 0 .3

7 .1 0 .1

18 .8 0 .3



6 . Soils developed on thin, weakly to
moderately calcareous, sandy depo-
sits overlying sandy to loamy-skele-
tal, moderately stony glacial till .
Limestone bedrock occurs within 1
meter of the surface 42 .0 0 .5
a) Imperfectly drained

* Wells Harbour series (Gleyed
Gray Luvisol) 42 .0 0 .5

7 . Soils developed on 20 to 100 cm of
weakly to moderately calcareous,
sandy lacustrine beach and outwash
deposits overlying limestone bedrock 51 .9 0 .6

a) Well drained

* Punk series (Eluviated Eutric
Brunisol) 51 .9 0 .6

8 . Soils developed on moderately to
strongly calcareous stone-
free 1acustrine

clayey,
1051.1sediments 12 .8

a) Well drained

* Lettonia series (Solonetzic
Gray Luvisol) 275 .8 3 .4

b.) Imperfectly drained

* Mukatawa series (Gleyed Solo-
netzic Gray Luvisol) 258 .1 3 .1

c) Poorly drained

* Koostatak series (Rego Humic
Gleysol) 74 .0 0 .9

* Koostatak series, peaty phase
(Rego Humic Gleysol) 443 .1 5 .4

9 . Soils developed on 15 to 100 cm of
moderately to strongly calcareous,
clayey, stone-free lacustrine sedi-
ments overlying moderately to
extremely calcareous, loamy to san-
dy-skeletal, moderately stony gla-
cial till 88 .8 ' 1 .1

a) Well drained

* Kinwow series (Orthic Gray
Luvisol) 45 .1 0 .5

b) Imperfectly drained

* Mantagao series (Gleyed Gray
Luvisol) 43 .7 0 .5

10 . Soils developed on thin, moderately
to strongly calcareous, clayey,
stone-free lacustrine deposits over-
lying moderately to extremely calca-
reous, loamy, very stony till .
Limestone bedrock occurs within 50
to 100 cm of the surface 249 .8 3,0



a) Imperfectly drained

* Anderson Point series (GleyGray
Luvisol)

11 . Soils developed on 20 to 100 cm of
weakly to strongly calcareous,
clayey lacustrine sediments overly-
ing limestone bedrock

a) Imperfectly drained

* Rosenburg series (Gleyed Solo-
netzic Gray Luvisol)

b) Poorly drained

* Thickwood series,

	

peaty phase
(Rego Humic Gleysol)

12 . Soils developed on weakly to moder-
ately calcareous, sandy to loamy-
skeletal, moderately stony glacial
till

a) Well drained

* McArthur series (Orthic Gray
Luvisol)

b) Imperfectly drained

* Pinawa

	

series (Gleyed

	

Gray
Luvisol)

c) Poorly drained

* Pine Dock series,

	

peaty phase
(Rego Gleysol)

13 . Soils developed on 20 to 100 cm of
weakly to moderately calcareous,
sandy to loamy-skeletal, moderately
stony glacial till overlying lime-
stone bedrock

a) Well drained

* Black Duck series (Orthic Gray
Luvisol)

b) Imperfectly drained

* Namew series (Gleyed Eluviated
Eutric Brunisol)

c) Poorly drained

* Cowan Bay series,

	

peaty phase
(Rego Cleysol)

14 . Soils developed on 10 to 20 cm of
weakly to moderately calcareous,
sandy to loamy-skeletal, moderately
stony glacial till overlying lime-
stone bedrock

a) Well drained

* Black Duck

	

series,

	

shallow
phase (Orthic Gray Luvisol)

ed
249 .8 3 .0

303 .1 3 .7

144 .6 1 .8

158 .5 1 .9

811 .0 9 .9

71 .6 0 .9

457 .6 5 .6

281 .8 3 .4

1681 .8 20 .5

587 .0 7 .1

893 .4 10 .9

201 .4 2 .4

717 .3 8 .7

286 .5 3 .5



b) Imperfectly drained

* Namew series, shallow phase
(Gleyed Eluviated Eutric Bruni-
sol) 168 .0 2 .0

c) Poorly drained

* Cowan Bay (seriesseries
Gieysol)

shallow,
262 .8 3 .2peaty phase

15 . Soils developed on 20 to 100 cm of
strongly calcareous fragmental depo-
sits overlying limestone bedrock 102 .3 1 .2

a) Well drained

* Cross Bay complex (Eluviated
Eutric Brunisol, Orthic Eutric
Brunisol) 102 .3 1 .2

16 . Organic soils formed on 40 to 160 cm
of mesic forest peat with little or
no fibric Sphagnum peat on the sur-
face . These are underlain by (1)
sandy lacustrine sediments()2
clayey lacustrine sediments (3)
sandy to loamy-skeletal glacial till 1038 .7 12 .6

a) Poorly to very poorly drained

* 1 . Rat River complex 24 .3 0 .3

* 2 . Okno complex 972 .9 11 .8

* 3 . Grindstone complex 41 .5 0 .5

17 . Organic soils formed on 40 to 160 cm
of mesic forest peat with a thin
(less than 65 cm) layer of fibric
Sphagnum peat on the surface . These
are underlain by (1) clayey lacust-
rine sediments (2) sandy to loamy-
skeletal glacial till 395 :3 4 .8

a) Poorly to very poorly drained

* 1 . Orok complex 379 .2 4 .6

* 2 . Lamb Lake complex 16 .1 0 .2

18 . Organic soils formed on 40 to 160 cm
of mesic fen peat, underlain by

125 .7 1 .5clayey lacustrine sediments

a) Very poorly drained

* Cayer series 125 .7 1 .5

19 . Organic soils formed on 40 to 160 cm
of mesic fen peat with a thin (less
than 65 cm) layer of fibric Sphagnum
peat on the surface, underlain by

391 .9 4 .8clayey lacustrine sediments

a) Very poor to poorly drained

* Howell series 391 .9 4 .8 391 .9 4 .8



20 . Organic soils formed on deep mesic
forest peat with a thin (less than
65 cm) layer of fibric Sphagnum peat
on the surface

a) Very poor to poorly drained

* Waskwei complex

21 . Organic soils formed on deep mesic
forest or fen peat which is overlain
by fibric Sphagnum peat greater than
65 cm thick

a) Poorly to very poorly drained

* Whithorn complex

22 . Organic soils formed on deep mesic
fen peat with little or no fibric
Sphagnum peat on the surface
a) Very poorly drained

* Stead series

23 . Organic soils formed on deep mesic
forest peat with little or no fibric
Sphagnum peat on the surface

a) Very poorly drained

* Baynham complex

24 . Organic soils formed on deep mesic
fen peat with a thin (less than 65
cm) layer of fibric Sphagnum peat on
the surface

a) Very poorly drained

* Katimik series

25 . Water

TOTAL

	

8223 .3 100 .0 8223 .3 100 .0

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

228 .9 2 .8

228 .9 2 .8

34.5 0 .4

34 .5 0 .4 34 .5 .4

83 .7 1 .0

83 .7 1 .0

103 .1 1 .3

103 .1 1 .3

346 .9 4 .2

346 .9 4 .2

162 .3 2 .0 162 .3 2 .0



Baynham C omplex

The Baynham complex consists of
poorly to very poorly drained organic
soils developed on greater than 160
cm of moderately decomposed forest
peat .

	

These soils are underlain by
undifferentiated materials,

	

usually
moderately to strongly calcareous
clayey to loam lacustrine sediments .
A thin layer (6 to 65 cm) of fibric
Sphagnum moss peat may cover the sur-
face of these soils .

	

The Baynham
series, a Typic Mesisol with up to 15
cm of fibric Sphagnum moss peat on
the surface, is the dominant member
of this complex . The Waskwei series,
a Typic Mesisol, sphagnic phase, with
15 to 65 cm of fibric Sphagnum moss
peat overlying the mesic forest peat
is the subdominant member of the
Baynham complex .

	

Topograpby of Bayn-
ham areas

	

is depressionsl

	

to level,
but micro-topography is usually hum-
mocky . The Waskwei soils are usually
found under the deeper hummocks of
Sphagnum peat ; the Baynham soils are
found in the intra-hummock area .
Native vegetation ranges from stands
of productive black spruce,

	

mixed
mosses and ericaceous shrubs on the
Baynham series to less productive
black spruce with some tamarack,
swamp birch and Sphagnum species on
the Waskwei Series .

	

Soils of the
Baynham complex occur in two map
units in the southern portion of the
map area .

Caliento Series

The Caliento series consists of
im erfectly drained Gleyed Gray Luvi-
so~ soils developed on weakly to mod-
erately calcareous,

	

sandy deposits,
which are underlain by weakly to mod-
erately calcareous, sandy to loamy-
skeletal glacial till within 25 to
100 cm of the surface .

	

These soils
occur in level to gently sloping ter-
rain .

	

Internal drainage is rapid in
the upper portion of the solum and
impeded in

	

the lower

	

portion .

	

The
soils are slightly to moderately
stony .

Caliento soils are characterized
by L-H, Aeg, IIBtg and IICkg horizon
sequences .

	

The A horizon is normally
developed in the sand deposit, and
overlies a weak to moderately devel-
oped Btg horizon developed in the
glacial till .

Caliento .soils occur in only one
pure map unit southwest of Muriel
Lake .
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Cayer Series

The Cayer series consists of very
poorly to poorly drained organic
soils developed on 40 to 160 cm of
mesic fen peat overlying moderately
to strongly calcareous loamy to
clayey lacustrine sediments . Little
or no (less than 15 cm) Sphagnum moss
mantles the mesic fen peat .

	

Cayer
soils 'occur in high nutrient
(eutrophic), very poorly to poorly
drained, depressional to level areas
found throughout the map sheet .
Native vegetation is dominantly
sedges, reed grasses and meadow
grasses and aquatic mosses ; a woody
herbaceous cover of willow and swamp
birch occur in areas of better drain-
age .

The Cayer series is a Terric Mesi-
sol, composed of mesic fen peat over-
lying clayey textured lacustrine sed-
iments .

	

Minor areas of the Volga
series, a Terric Humic Mesisol, and
the Howell series, a Terric Mesisoi,
sphagnic phase,

	

may be included in
some map units represented by the
Cayer series .

The Cayer series occurs occasion-
ally as small open fen areas within
lar er organic areas, represented by
soils of the Howell,

	

Katimik, and
Waskwei series .

	

It also occurs in
depressional basins within the
bedrock dominated plateau in the cen-
tral portion of the map area .

	

In
these situations, soils of the Cayer
series frequently border small lakes .

Cobble beach

These are stratified, calcareous,
cobbly fragmental beach deposits of
recent origin . They are composed
almost entirely of rounded limestone
cobbles between 8 and 25 cm in diame-
ter . Such deposits have little or no
profile development and are classi-
fied as Orthic Regosols . These beach
deposits occur as low ridges in rela-
tively exposed portions of the Lake
Winnipeg shoreline,, and frequently
as cobbly spits jutting into the
lake .

Cowan Bay Series , Peaty Phase

The Cowan Bay,

	

peaty phase soils
are poorly drained Rego Gleysols,
developed on 20 to 100 cm of weakly
to moderately calcareous, sandy to
loamy-skeletal glacial till overlying
limestone bedrock . Because these
soils are developed on, a thin veneer
of till the are classified as Rego
Gleysols, sallow and very shallow



lithic phases .

	

The Cowan Bay soils
occupy depressional to level to ogra-
phy and are overlain by a thin p(15 to
40 cm) surface layer of peat . Runoff
is very slow,

	

and internal drainage
is impeded by the impermeable
bedrock .

Cowan Bay soils usually occur in
shallow depressions in the bedrock
plateau areas of the central and nor-
theastern portions of the map area .

Cowan Bay Series , Shallow , Peaty
Phase

These soils are poorly drained
Rego Gleysols developed on less than
20 cm of weakly to moderately calca-
reous, sandy to loamy-skeletal gla-
cial till overlying limestone
bedrock . They are similar to the
normal Cowan Bay, Peaty phase soils,
except that the depth of till overly-
ing the limestone bedrock is shal-
lower . These soils are classified as
extremely shallow lithic phases
according to soil family taxonomy .
These poorly drained soils have
depressional to level topograpby and
are characterized bq a thin (15 to 60
cm) surface layer of peat . Runoff is
very slow, and internal drainage is
impeded by the underlying impermeable
bedrock .

Cowan Bay, shallow,

	

peaty phase
soils occur in shallow depressional
areas in the bedrock dominated por-
tions of the map area .

Cross Bay Complex

The Cross Bay complex embodies
well drained to rapidly drained
Orthic Eutric Brunisol and Eluviated
Eutric Brunisol soils developed on 20
to 100 cm of stratified, and layered
strongly calcareous fragmental depo-
sits overlying limestone bedrock .
The dominant member is the Cross Bay
series, an Eluviated Eutric Brunisol,
shallow and very shallow lithic
phases . The subdominant member of
the complex is the Chartrand Island
series, an Orthic Eutric Brunisol,
shallow and very shallow lithic
phases .

	

The coarse cobbly and frag-
mental nature of the parent material
results in rapid internal drainage
and limits the profile development .

These soils occur in level to
undulating topography, usually near
the crest of cliffs in shoreline
units .

	

They are often associated
with shallow till soils such as the
Black Duck and Namew series .

Grindstone _Complex

The Grindstone complex encompasses
poorly to very poorly drained organic
soils developed on dominantly mesic
forest peat .

	

They are underlain by
weakly to extremely calcareous, loamy
to sandy- skeletal, moderately stony
glacial till within 160 cm of the
surface .

	

A thin (0 to 65 cm) layer
of fibric Sphagnum moss peat may cap
the surface .

	

Topography is depres
sional to level .

	

Dense stands of
black spruce with an understory of
ericaceous shrubs, Sphagnum and
feathermoss are the dominantevegeta-
tion of these sites .

	

_

The dominant soil within the
Grindstone complex is the Grindstone
series, a Terric Mesisol with less
than 15 cm of fibric Sphagnum peat at
the surface . The hummocky nature of
the Sphagnum moss layer overlying the
mesic forest peat results in the
inclusion of several other subgroups
within the complex .

	

These include
the Lamb Lake series, a Terric Mesi-
sol sphagnic phase, and the Mistatim
series, a Terr1c Firic Mesisol .

The soils of the Grindstone com-
plex are similar to those of the Okno
complex, differing only in the nature
of the mineral substrate .

	

Soils of
the Grindstone complex occur in a few
map units south of Wells Harbour .

Howell Series

The Howell series are very poorly
to poorly drained Terric Mesisol,
sphagnic phase soils developed on 40
to 160 cm of dominantly mesic fen
peat underlain by moderately to
strongly calcareous loamy to clayey
lacustrine sediments . A 15 to 65 cm
layer of fibric Sphagnum moss peat
covers the surface .

	

Howell soils
occupy areas of depressional to level
topography . These soils support
tamarack and black spruce,

	

with an
understory of sedges, mosses,

	

and
some ericaceous shrubs .

The Howell series is commonlp
associated in mapping units with
other poorly drained organic soils
such as the Yatimik,

	

Waskwei, and
Cayer series .

Kinwow Series

Soils of the Kinwow series are
Orthic Gray Luvisols I developed on 15
to 100 cm of moderately to strongly
calcareous, clayey, lacustrine sedi-
ments overlying moderately to
extremely calcareous loamy to sandy-
skeletal glacial till . They occur in



areas of gently undulating to level
topography . The clay surface tex-
tures limit downward permeability and
contribute to a moderate runoff .

Kinwow soils have a thin grayish
brown Ae horizon overlying a moder-
ately developed textural B horizon .
The contact between the clayey mantle
and the underling till generally
corresponds to t e upper limit of the
C horizon .

Soils of the Kinwow series appear
in only a few localities, often in
association with the similar , but
imperfectly drained

	

Mantagao series,
and the Lettonia and Mukatawa soils,
developed on deeper lacustrine clay
sediments .

Koostatak Series

The Koostatak series consists of
poorly drained Rego Humic Gleysol
soils developed on moderately to
strongly calcareous lacustrine clay .
Topography is level to depressional,
and internal drainage is impeded by
the clay texture and a high groundwa-
ter table .

These soils have a thin dark gray
Ah horizon which is high in organic
matter and neutral to mildly alkaline
in reaction .

	

It is underlain by a
massive olive gray Ckg horizon con-
taining numerous mottles .

The normal Koostatak series occurs
in large, flat-lying swamp-like
areas, particularly on Anderson
Point, and in "runways", which are
broad, poorly defined drainage chan-
nels . The rich minerotrophic waters
inhibit accumulation of peaty materi-
als .

	

Vegetation in these areas con-
sists of grasses

	

alder, green ash,
dogwood, and wiliow .

Koostatak Series , peaty phase

These are Rego Humic Gleysol soils
developed on moderately to strongly
calcareous lacustrine clay . The
soils are similar to the normal Koos-
tatak series, but have a 15 to 40 cm
layer of mesic peat on the surface .
They occur in poorly drained level to
depressional areas . often in con-
junction with shallow organic soils
such as those of the Okno complex .
Vegetation consists of Balsam fir and
black spruce, with an understory of
feathermoss and ericaceous shrubs .

Koostatak, peaty phase soils occur
in many map units on Grindstone
Point, usually at lower elevations .
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Katimik Series

The Katimik series consists of
very poorly drained Typic Mesisol,
sphagnic phase soils developed on
dominantly mesic fen peat .

	

These
very deep organic soils are underlain
by undifferentiated materials, usu-
ally loamy to clayey lacustrine sedi-
ments, at depths below 160 cm .

	

A
thin layer of fibric Sphagnum moss
peat 15 to 65 cm thick blankets the
surface . Katimik soils occur in
areas of depressional to level topog-
rapby and have a

	

very hummocky micro
relief . Vegetation is dominantly
Sphagnum, mosses,

	

sedges and reed
grasses .

	

Somewhat open thin stands
of stunted black spruce and tamarack
compose the tree layer .

	

The shrub
cover consists of dominantly swamp
birch and willows .

The Katimik series occurs in sev-
eral map units in the western portion
of the map area . They commonly occur
in association with other organic
soils, such as the Howell and Katimik
series, and the Waskwei complex .

Lamb Lake Complex

The Lamb Lake complex consists of
poorly to very poorly drained organic
soils developed on 0 to 65 cm of
fibric Sphagnum moss peat overlying
dominantly mesic forest peat . These
soils are similar to those of the
Grindstone complex, but have a
thicker and more continuous layer of
Sphagnum moss overlying the mesic
forest peat . Moderately to extremely
calcareous

	

loamy to sandy-skeletal
glacial Ml occurs within 160 cm of
the surface .

	

Lamb Lake soils have
depressional to level topography .
Dominant vegetation consists of
unproductive black spruce, with
Sphagnum mosses,

	

sedges,

	

and some
ericaceous shrubs in the understory .

The dominant soil within the Lamb
Lake complex is the Lamb Lake series,
a Terric Mesisol,

	

sphagpic phase .
Other soils in the complex are the
Kanusk series

	

a Terric Mesic Fibri-
sol and the Mistatim series, a Terric
Fibric Mesisol .

	

The Grindstone ser-
ies, a Terric Mesisol with a thinner
(0 to 15 cm) surface layer of fibric
Sphagnum peat, is also associated
with the Lamb take complex .

Soils of the Lamb Lake complex
occur in a few map units to the south
of Wells Harbour .



Lettonia Series

The Lettonia series consists of
well drained Solonetzic Gray Luvisol
soils developed on moderately to
strongly calcareous, clayey, stone-
free 1acustrine sediments .

	

Topogra-
phy is level to undulating .

	

Surface
drainage is moderate, while internal
drainage is impeded because of tex-
ture and poor structure .

These soils have a light gray Ae
horizon, which is underlain by a
coarse platy AB horizon (which pos-
sesses a light gray eluvial surface) .
This in turn is underlain by the
coarse columnar structure of a Btnj
horizon, which is very firm when
moist and extremely hard when dry .
The lower portion of the B horizon is
a massive clay .

Lettonia soils occurs as the bet-
ter drained constituent in a number
of map units, and frequently are
associated with the similar, but
imperfectly drained Mukatawa series .
Lettonia soils occur mainly on Ander-
son Point and between acks Point
and Little Grindstone Point in the
southern portion of the map area .

McArthur Series

The McArthur series consists of
well drained, Orthic Gray Luvisol
soils developed on weakly to moder-
ately calcareous,

	

sandy to loamy-
skeletal glacial till .

	

The surface
of these soils is slightly to moder-
ately stony .

	

The topography varies
from level to gently undulating, and
in several locations in the western
portion of the map area these soils
occur on northeast-southwest trending
drumlinoid ridges . McArthur soils
are quite permeable, contributing to
good internal drainage with little
surface runoff .

	

Vegetation consists
of Balsam fir and birch .

These soils have a thin,

	

light
gray, medium to strongly acid Ae hor-
izon and a moderately developed Bt
horizon, grading into a loamy sand to
sandy loam textured C horizon .

McArthur soils occur on deep, well
drained till deposits throughout the
map area, occasionally in combination
with the similar,

	

but imperfectly
drained Pinawa series .

Mantagao Series

The Mantagao series consists of
imperfectly drained Gleyed Gray Luvi-
sol soils developed on 15 to 100 cm
of moderately to strongly calcareous
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clayey lacustrine deposits overlying
moderately to extremely calcareous,
loamy to sandy-skeletal glacial till .
The topography is level to gently
undulating .

	

Due to the fine clay
surface textures, permeability is
slow, and runoff is generally moder-
ate .

	

Mantagao soils support a wide
variety of native vegetation ; Balsam
fir and birch are the dominant tree
species, with an understory of moun-
tain maple, sarsaparilla, twinflower,
bunchberry and feathermoss .

The solum of Mantagao soils is
usually developed within the lacust-
rine veneer

	

which is clay textured
and neutral to mildly alkaline .
These soils have a thin brownish gray
Ae horizon overlying a well developed
Bt horizon .

Mantagao soils occur mainly in the
southern ortion of the map area,
between Backs Point and Little
Grindstone Point .

Muriel Lake Series

The Muriel Lake series consists of
imperfectly drained, Gleyed Gray
Luvisol soils developed on 25 to 100
cm of weakly to moderately calcare-
ous, sandy deposits overlying moder-
ately to strongly calcareous, clayey
lacustrine sediments . Topography is
level and runoff is slow . Permeabil-
ity is limited by the underlying clay
substrate of these soils .

	

Native
vegetation is dominantly birch and
aspen, with an understory of mountain
maple, bunchberry and sarsaparilla .

The light colored Ae horizon gen-
erally develops in the overlying
sandy parent material,

	

while the Bt
and C horizons occur in the underly-
ing lacustrine clay sediments .

Soils of the Muriel Lake series
are limited in extent, and only occur
in mappable areas on Janora Island .

Mukatawa Series

The Mukatawa series consists of
imperfectly drained, Gleyed Solonet-
zic Gray Luvisol soils developed from
moderately to strongly calcareous,
clayey, stone-free lacustrine sedi-
ments . This soil generally occurs in
areas of level to gently undulating
topography .

Mukatawa soils generally have an
organic L-fl surface horizon and a
light colored eluvial Ae horizon .
The dominant cations in the textural
B horizon are magnesium and calcium,



resulting in weakly expressed
solonetzic properties (very hard
columnar aggregates which grade into
massive clay in the lower part of the
B horizon) . These solonetzic tendan-
cies are much more strongly expressed
in the similar, but well drained Let.-
tonia series . These soils both occur
on deep lacustrine clay deposits on
Anderson Point and also in the south-
ern portion of the map area .

Namew Series

The Namew series are imperfectly
drained Gleyed Eluviated Eutric Brun-
isol, shallow and very shallow lithic
phase soils

	

developed on 20 to 100
cm of weakly to moderately calcare-
ous,

	

to loamy-skeletal glacial
till overlying limestone bedrock .
These soils are slightly to moder-
ately stony,

	

and occur in areas of
level to gently sloping topography .
Although the permeability of these
till materials is moderate to high,
the underlying bedrock is relatively
impermeable, resulting in a high
water table and imperfectly drained
conditions .

Native vegetation on these sites
is dominantly Balsam fir and aspen,
with an understory of sarsaparilla
and feathermoss .

These soils generally have a thin
light colored eluvial Ae horizon
overlying a darker,

	

gleyed Bt hori-
zon .

	

Textures are generally sandy
loams,

	

with a slight to moderate
increase in clay content in the B
horizon .

Namew soils occur in many of the
higher bedrock dominated areas, espe-
cially in the central and northeast-
ern portions of the map area .

Namew Series , Shallow Phase

The Namew, shallow phase soils are
imperfectly drained, Gleyed Eluviated
Eutric Brunisol,

	

developed on less
than 20 cm of weakly to moderately
calcareous, sandy to loamy-skeletal
glacial till overlying limestone
bedrock . According to current soil
depth criteria, these soils are clas-
sified as extremely shallow lithic
phases .

	

The Namew soils are moder-
atelp stony,

	

and occur in areas of
level to gently slopin

	

topography. .
Vegetation is normally lalsam fir and
aspen

	

with an understory o£ sarsa-
parilla and feathermoss .

Namew, shallow phase soils have
similar profile development to that
of the normal Namew series,
consisting of a thin eluvial Ae hori-
zon overlying a gleyed, weakly devel-
ed textural B horizon .

	

Due too

	

the
sallower depth of till,

	

the solum
commonly extends to the lithic con-
tact, although a thin, cobbly Ck hor-
izon is sometimes present .

Namew, shallow phase soils occur
in bedrock dominated map units in the
vicinity of Grindstone Point,

	

and
also to the south of Little Grind-
stone Point . These soils often occur
in association with other shallow
till soils such as the Black Duck
series, shallow phase, and the Cowan
Bay series, shallow phase .

Okno Complex

Soils of the Okno complex are the
most common organic soils in the
Grindstone Point area . They occur in
level to depressional flat bogs,
which occupy large areas in the
southern portion of the map area .

The Okno complex is composed of a
group of poorly to very poorly
drained organic soils developed on
mesic forest peat, or thin (0 to 65
cm) fibric Sphagnum moss peat overly-
ing mesic forest peat . Moderately to
strongly calcareous loamy to clayey
lacustrine sediments occur within 160
cm of the surface . Okno complex
soils occur in depressional to level
areas in which permeability and
runoff are very slow . Native vegeta-
tion is dominantly black spruce with
an understory of feather mosses, eri-
caceous shrubs and Sphagnum moss .

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

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



Orok Complex

Soils of the Orok complex occur
throughout the map area most com-
monly in association with soils of
the Okno complex .

The Orok complex consists of
essentially the same roup of poorly
to very poorly draine organic soils
as the Okno complex but differs from
the latter in the dominance of spe-
cific member series . The areas
represented by the Orok complex have
a thicker and more continuous layer
of Sphagnum moss overlying the mesic
forest peat . Moderately to strongly
calcareous clayey to loamy lacustrine
sediments occur within 160 cm of the
surface . The topography of Orok
areas may be slightly more depres-
sional than that of Okno areas and
consequently natural drainage may be
somewhat more impeded for the Orok
soils .

	

Native vegetation associated
with Orok areas is largely stunted
black spruce with some tamarack and
an understory composed of Sphagnum
mosses and ericaceous shrubs .

The dominant soil within the Orok
complex is the Orok series, a Terric
Mesisol, Sphagnic phase, with a sig-
nificant layer (15 to 65 cm)

	

of
fibric Sphagnum moss peat at the sur-
face . Minor significant soils in the
Orok complex include the Baden ser-
ies, a Terric Mesic Fibrisol ; the
Kalevala series,

	

a Terric Fibrisol
Mesisol and the Okno series, a Terric
Mesisol .

Pinawa Series

The Pinawa series consist of
imperfectly drained, Gleyed Gray
Luvisol soils developed on weaklp to
moderately calcareous, sandy to loa-
my-skeletal glacial till . The topog-
raphy is level to gently undulating,
and the native vegetation consists
dominantly of Balsam fir, birch, and
aspen . Pinawa soils are quite perme-
able, although internal drainage is
limited by the presence of a high
groundwater table .

These soils have a light gray,
loamy sand textured Ae horizon, a
gleyed sandy loam textured B horizon
grading

	

into a

	

gleyed,

	

moderately
stony Kg horizon .

Pinawa soils occur throughout the
northern half of the map area . They
occur in combination with other deep
till soils of the Black Duck and Pine
Dock series, and with shallower till
soils such as the Namew series .
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Pine Dock Series , Peaty Phase

The Pine Dock series consists of
poorly drained Rego Gleysol soils,
developed on weakly to moderately
calcareous

	

sandq to loam -skeletal,
glacial till .

	

These

	

sois occur in
areas of level to depressional topog-
raphy, and are overlain by 15 to 40
cm of mesic peat .

	

Profile develop-
ment is limited to a gleyed and
strongly mottled Ckg horizon underly-
ing the peat .

	

Surface runoff is slow
to very slow . Vegetation consists of
Balsam fir, Labrador tea, horsetail,
and feathermoss .

Pine Dock, peaty phase soils often
occupy transitional areas between
well

	

drained

	

mineral

	

soil

	

upland
areas and organic peatlands .

	

These
soils occur primarily to the south of
Wells Harbour .

Punk Series

The Punk series consists of well
drained, Eluviated Eutric Brunisol
soils developed on 20 to 100 cm of
weakly to moderately calcareous,
sandy deposits overlying limestone
bedrock .

The

	

sandy parent

	

material has

	

a
high permeability, so that most mois-
ture percolates downwards through the
soil

	

with little surface runoff .
The low clay content of the parent
material does not permit development
of illuvial Bt horizons, and conse-
quently these soils are classified as
Brunisols .

The topography is usually gently
sloping to ridged, as the Punk soils
are developed from shallow beach
deposits associated with the final
stages of Lake Agassiz . These
beaches occur at th crest of bedrock
escarpments, along the eastern edge
of the map area, as illustrated in
cross section E-F of Figure 5 .

Vegetation is dominantly Balsam
fir, birch, and aspen .

Rat River Complex

The Rat River complex consists of
a group of poorly to very poorly
drained organic soils developed on
mesic forest peat or thin (0 to 65
cm) fibric Sphagnum moss peat overly-
ing mesic forest peat . Moderately to
strongly calcareous sandy sediments
occur within 160 of the surface .
These underlying sandy sediments are
usually moderately calcareous, mildly
to moderately alkaline,

	

and stone



free .

	

The areas of Rat River soils
are level to depressional, often
occurrin ad acent to areas of better
drained beac

	

and outwash deposits .
The dominant vegetation is black
spruce with feathermoss, ericaceous
shrubs and some Sphagnum moss in the
understory .

The dominant soil within the com-
plex is the Rat River series, a Ter-
ric Mesisol with less than 15 cm of
fibric Sphagnum peat at,the surface .
The soils of the Guy Hill series are
associated with the Rat River com-
plex, due to the hummocky nature of
the Sphagnum moss layer overlying the
mesic forest peat . The Guy Hill ser-
ies, is a Terric Mesisol, Sphagnic
phase . Minor areas of the Pigeon
Point series, a Terric Fibric Mesisol
and the Catfish Point series, a Ter-
ric Mesic Fibrisol also occur .

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

Rat Lâke complex soils occur in
only two map units, both on the lower
slope of a large beach ridge to the
northwest of Little Grindstone Point .

Rosenburg Series

The Rosenburg series consists of
imperfectly drained, Gleyed Solonet-
zic Dark Gray,

	

shallow lithic phase
soils developed on 20 to 100 cm of
weakly to strongly calcareous, clayey
lacustrine sediments overlying lime-
stone bedrock . Topography is level
to gently undulating . Native vegeta-
tion is dominantly Balsam fir and
aspen, with an understor of mountain
maple, sarsaparilla and teathermoss .

Rosenburg soils have a very tough
columnar structure in the upper B
horizon which is characteristic of an
intergrade to the Solonetzic order .
The Ae horizon is thin, light gray in
color, and has a platy structure .

Due to the proximity to the soil
climatic boundary to the south, both
Gleyed Solonetzic Dark Gray and
Gleyed Solonetzic Gray Luvisols occur
in the imperfectly drained positions .
As the variation in these soil types
is not mappable at this scale of sur-
vey, these areas are represented on
the soil map by the Rosenburg series
alone .

Rosenburg soils are most common in
map units near the eastern and south-
ern shorelines (ie ., Figure 5, cross
section E-F), where they often occur
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in association with the poorly
drained Thickwood series, peaty
phase .

Sand Beach

Sand beaches are stratified, sandy
beach ridges of recent origin . They
are presently in the process of for-
mation in relatively sheltered loca-
tions along the Lake Winnipeg shore-
line . , The material varies from
relatively pure deposits of fine and -
medium sand, to gravelly deposits
containing many large rounded peb-
bles . Drainage varies from poor to
rapid, depending upon the topographic
positiOn

	

and level

	

of the

	

adj acent
lake waters . These areas have little
or no profile development, and there-
fore are considered to be Orthic
Regosols .

	

These .soil areas have no
agriculture or forestry value but do
provide excellent recreational sites .
5ome sand

	

beaches support

	

scattered
stands of willow, aspen, and grasses .

Sprague Series , Peaty Phase

The Sprague series consists of
poorly drained Rego Humic Gleysols
developed on 25 to 100 cm of weakly
to moderately calcareous, sandy depo-
sits overlying weakly to extremelp
calcareous, loamy to sandy-skeletal
glacial till . These soils are clas-
sified as peaty phases in recognition
of a surface layer of 15 to 40 cm of
mesic forest and/or fen peat .

	

This
is underlain by a very dark gray Ahg
horizon, and a gleyed, strongly mot-
tled Ckg horizon .

Sprague soils occur in areas of
gently undulating topography . Perme-
ability is rapid in the surface
materials, but is impeded at lower
depths by the underlying till .

Soils of the Sprague series, peaty
phase occur in only one map unit to
the north of Little Grindstone Point .

Stead Series

The Stead series consists of very
deep, Typic Mesisol soils developed
from greater than 160 cm of mesic fen
peat with little or no (less than 15
cm) fibric Sphagnum peat on the sur-
face . The peat is very dark brown,
medium acid, non-woody, very uniform
fen peat

	

derived mainly from moder-
ately decomposed sedges, reed
grasses, mosses and other herbaceous
plants .

	

These very poorly drained
soils are generally underlain by



clayey lacustrine sediments at depths
below 160 cm . Stead soils are
located in depressional to level
areas and support a native vegetation
of sedges and brown mosses, with
scattered swamp birch and tamarack .

Areas of Stead soils occur primar-
ily as elongated drainage channels in
central areas of deep organic depo-
sits in the northwestern portion of
the map area .

St . Labre Series

The St .

	

Labre series are well
drained, Orthic Gray Luvisol soils
developed on 25 to 100 cm of strongly
calcareous, stratified, slightly
stopy , sandy deposits over lying
weakly to moderately calcareous,
sandy to loamy-skeletal glacial till .
These soils occur on gently undulat-
ing to ridged topography .

	

Native
vegetation is dominantly Balsam fir,
birch, and aspen .

St .

	

Labre soils have a thick,
light gray Ae horizon developed
within the sand overlay and a thin,
moderately developed textural B hori-
zon in the top of the till substrate .
St . Labre soils occur as a consti-
tuent in a very extensive shoreline
map unit along the east side of the
map area .

Thickwood S eries , Peaty Phase

The Thickwood, peaty phase soils
are poorly drained Rego Humic Gley-
sols developed on 20 to 100 cm of
weakly to strongly calcareous, clayey
lacustrine sediments overlying lime-
stone bedrock . Becasue these soils
are developed from a thin veneer of
lacustrine clay, they are mapped as
shallow and very shallow lithic
phases .

	

These poorly drained soils
occur in depressional to level topog-
raphy and are characterized by a thin
(1 to 40 cm) surface layer of peat .
Runoff is very slow, and internal
drainage is impeded by a high watert-
able and the relatively impermeable
bedrock substrate .

Thickwood soils have a thin, dark
gray Ahg horizon, which is underlain
by a Ckg horizon of gleyed, grayish
brown to light gray clay containing
numerous mottles and iron stains .

The Thickwood series, peaty phase
soils occur in numerous soil map
units throughout the Grindstone Point
map area .

Waskwei Complex

The Waskwei series consists of
poorly to very poorly drained deep
(>160 cm) organic soils developed on
mesic forest peat capped with a thin
layer (0 to 65 cm) of fibric Sphagnum
moss peat .

	

The underlying mineral
sediments are undifferentiated

	

but
usually consist of strongly gleyed,
moderately to strongly calcareous,
loamy to clayey lacustrine sediments .
These soils generally occupy flat bog
or blanket bog landforms having
depressional to level topography .
Vegetation is mainly black spruce,
with an understory of Sphagnum moss
and ericaceous shrubs .

The Waskwei series, a Typic Mesi-
sol, sphagnic phase

	

is the dominant
member of the compiex .

	

This series
has a 15 to 65 cm surface layer of
strongly acid, fibric Sphagnum moss .
The Baynham series,

	

a Typ is Mesisol
with less than 15 cm of Sphagnum peat
at the surface, is the subdominant
member of the complex .

Soils of the Waskwei complex occur
in conjunction with other deep
organic soils of the Katimik series
and the Baynham and Whithorn com-
plexes, primarily in the northwestern
portion of the map area .

Wells Harbour Series

The Wells Harbour series consists
of imperfectly drained Gleyed Gray
Luvisol, shallow lithic phase soils .
They are developed on thin, weakly to
moderately calcareous sandy deposits
underlain by sandy to loamy-skeletal,
moderately stony glacial till . Lime-
stone bedrock occurs within one meter
of the surface . These soils occur on
level to gently ridged topography .
Internal drainage is rapid in the
upper portion of the solum and
impeded in the lower portion .

	

Vege-
tation is dominantly Balsam fir and
birch, with an understory of mountain
maple, sarsaparilla, bunchberry and
feathermoss .

Wells Harbour soils are similar to
those of the Caliento series, differ-
ing only in the presence of a lithic
contact within one meter of the sur-
face . These soils occur near well
developed beach ridges of the Woo-
dridge complex in the eastern portion
of the map area, and also occur on
the northern half of Janora Island .



Whithorn Complex

Soils of the Whithorn complex
occur in two map units located to the
southwest of Wells Harbour .

The Whithorn complex consists of
deep (>160 cm) organic soils composed
of strongly acidic,

	

fibric Sphagnum
peat more than 65 cm thick overlying
mesic forest or fen peat . The under-
lying mineral sediments are undiffer-
entiated, but are usually strongly
gleyed, moderately to stonygly calca-
reous, loamy to clayey lacustrine
sediments . These soils occur on
raised landforms resulting from the
rapid growth of Sphagnum mosses . The
topography of these soils is level to
gently sloping, and drainage is oor
to very poor .

	

Water samples Mm
these areas are very ombotrophic
(nutrient deficient) as the site is
above the regional water table and
moisture is provided mainly by preci-
pitation . Native vegetation on Whit-
horn soils is stunted black spruce,
Labrador tea, leather leaf, and
Sphagnum moss .

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

Woodridge Complex

The Woodridge complex is a compo-
site of rapidly to well drained
Orthic Gray Luvisol (Woodridge ser-
ies), Orthic Eutric Brunisol (Kawinaw
series) and Eluviated Eutric Brunisol
(Freshford series) soils developed on
stratified, strongly calcareous sand
and gravel deposits .

The Woodridge series is the domi-
nant member of the complex, a thin
loamy fine sand to sand surface man-
tle generally covers coarser sub-
strate materials . Surface runoff is
very limited as these soils are very
permeable and water percolates
through them quite rapidlp .

	

The sur-
face may vary from slightly to moder-
ately stony .

Woodridge soils have a thin, graq-
ish brown Ae horizon and a weakly
developed textural Bt horizon .

	

The
degree of leaching and profile devel-
opment depends upon slight parent
material differnces and topographic
position . Woodridge soils are usu-
ally found on the intermediate slopes
of each ridges .

	

The Freshford ser-
ies, an Eluviated Eutric Brunisol,
occupies the midslopes on the ridges,
while the Kawinaw series, an Orthic
Eutric Brunisol, occurs on the sum-
mit .

Native vegetation consists of Bal-
sam fir, aspen, and birch . Soils of
the Woodridge complex occur on promi-
nant beach ridges in the eastern por-
tion of the map area .



PART 4

USE AND MANAGEMENT INTERPRETATIONS OF SOILS

INTRODUCTION

This section provides predictions
of performance or soil suitability
ratings for various uses of soils
based on field observations of soil
and landscape characteristics, labo-
ratory data and on observations of
soil behaviour under specified condi-
tions of land use and management .
Suitability ratings or interpreta-
tions are intended only to serve as
guides for planners and managers .
Caution with an understanding of the
limitations of the soil map must be
exercised when applying suitability
ratings to soil map units . The value
of any rating or interpretation
depends upon the nature and composi-
tion of individual map unit delinea-
tions which in turn depends on the
scale of mapping and intensity of
ground truthing employed in the sur-
vey.

There are two kinds of mapping
units employed in the resurvey of
soils in Manitoba .

	

They are simple
ma in units and compound mapping
un s .

	

_

Simple mapping units are usually
occupied by one kind of soil series,
the properties of which vary within
very narrow limits .

	

Often as not
they contain minor inclusions of
related but unlike soil types .

	

The
proportion of such unlike soils tends
to increase as the intricacy of soil
pattern increases or as the intensity
of ground truthing decreases . In any
event, such mapping units are usually
named after the dominant soil series
and any available information about
the soil series is applicable to the
entire mapping unit . Predictions
concerning soil conditions and behav-
iour can be done confidently .

Compound mapping units on the
other hand, usually contain signifi-
cant proportions of two or more
unlike soil series .

	

These soils are
related geographically but can not be
mapped or delineated separately
because of a combination of such fac-
tors as the intricacy of soil pat-
tern, map scale and survey effort .
In many compound map units, differ-
ences in soil types and other charac-
teristics are strongly contrasting
Dominant, subdominant and minor (if
strongly contrasting) soil series are
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identified and the relative
proportion that each occupies within
a single map delineation is speci-
fied . In compound map units,
interpretation or suitability ratings
can only be applied to that portion
of the mapping unit occupied by each
identified soil series . In order to
apply interpretations to field condi-
tions,

	

it is essential that users
determine where each identified soil
series in the mapping unit occurs in
the landscape . Information contained
in the legend accompanying the soil
map and other sections of the report
is useful for this purpose .

A second type of compound mapping
unit is called a soil com lex . This
compound mappingunTt~ly con-
tains two or more related but unlike
soil series which occur in unspeci-
fied proportions . In most cases, .the
differences in soil profile and other
characteristics are not strongly con-
trasting . Soil complexes are often
employed in the mapping of organic
soil areas .

	

In such areas ground
truthing is limited to such a degree
that the proportions of constituent
soil series within each map unit del-
ineation is not possible to deter-
mine .

	

Complexes are often used in
the mapping of beach and outwash
de osits .

	

Here, soil profile varia-
bi.ity occurs over such short inter-
vals of distance that they cannot be
shown separately nor can their rela-
tive proportions be adequately deter-
mined in compound units without
excessive and expensive groundtruth
effort .

	

Interpretations applied to
such units cannot be employed with
the same degree of confidence as in
the case of simple or more specifi-
cally defined compound mapping units .

In this section, interpretive soil
information. is provided for the fol-
lowing land-use evaluations :

1 . Agriculture

a) dryland farming capability

2 . Engineering Uses

3 . Recreation Uses



4 .2

	

SOIL CAPABILITY FOR AGRICULTURE

Dryland Agriculture

Soil capability classification for
dryland agriculture is based on eval-
uation of both internal and external
soil characteristics that influence
soil suitability and limitations for
agricultural use .

	

In this classifi-
cation,

	

mineral soils are grouped
into capability classes, subclasses
and units based on their limitations
for dryland farming,

	

risk of damage
when the soils are used and the way
they respond to management(5) . There
are seven capability classes, each of
which groups soils together that have
the same relative degree of limita-
tion or hazard for agricultural use .
The limitation becomes rogressively
greater from Class 1 to lass 7 . The
class indicates the eneral suitab=
11yof the soils for agriculture .
The first three classes are consid-
ered capable of sustained production
of common field crops, the fourth is
marginal for sustained arable cul-
ture, the fifth is suitable only for
improved permanent pasture the sixth
is capable of use only for native
pasture while the seventh class is
for soils and land types considered
incapable of use for arable agricul-
ture or permanent pasture .

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

(5)Anon . 1965 . Land capability clas-
sification for agriculture Report
No . 2 Canada Land Inventory,
Canada Dept Regional Economic
Expansion, Ottawa . 16 pp .
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Organic soils within the map area
are rated for "potential" agricul-
tural capability after the method of
Leeson(6) . Capability ratings of
organic soils for agriculture must
recognize that most organic soils
have little or no value for agricul-
ture in their native state and their
potential is only achieved through
reclamation or development imple-
mented with varqing degrees of diffi-
culty . Capability class definitions
for organic soils are the same as for
mineral soils .

	

They, are however
identified on maps and tables with
the prefix "0" .

Soil ca abilit

	

subclasses are
divisions w t n classes which group
soils with similar kinds of limita
tions and hazards for agricultural
use . The various kinds of limita-
tions recognized at the subclass
level are defined in Table 3 .

Soil ~capability units are divi-
sions withinthe subclass category
that group soils together that will
respond similarily to a given manage-
ment input .

A summary of the soils in the
Grindstone Point area showing their
major characteristics and their
interpretive classification for dry-
land agriculture is presented in
Table 4 .

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

(6)Leeson,

	

Bruce et al 1969 .

	

An
organic soil capability classifi-
cation for agriculture and a study
of the organic soils of Simcoe
County Soil Sci . Dept ., Ontario
Agricultural College, Guelph,
Ontario .



Agricultural Capability Subclass Limitations

Adverse climate : This subclass
denotes a significant adverse
climate for crop production as
compared to the "median" cli-
mate which is defined as one
with sufficiently high growing-
season temperatures to bring
field crops to maturity, and
with sufficient precipitation
to permit crops to be grown
each year on the same land
without a serious risk of par-
tial or total crop failures .

Undesirable soil structure
and/or low permeability : This
subclass is used for soils dif-
ficult to till, or which absorb
water very slowly or in which
the dept of rooting zone is
restricted by conditions other
than a high water table or con-
solidated bedrock .

Erosion :

	

Subclass E includes
soils where damage from erosion
is a limitation to agricultural
use . Damage is assessed on the
loss of productivity and on the
difficultires in farming land
with gullies .

Low fertility :

	

This subclass
is made up of soils having low
fertility that either is cor-
rectable with careful manage-
ment in the use of fertilizers
and soil amendments or is dif-
ficult to correct in a feasible
way . The limitation may be due
to lack of available plant
nutrients, high acidity or
alkalinity , low exchange capac-
ity, high levels of carbonates
or presence of toxic compounds .

Inundation by streams or lakes :
This subclass includes soils
subjected to inundation causing
crop damage or restricting
agricultural use .

Coarse wood fragments :

	

In the
rating of organic soils, woody
inclusions in the form of
trunks, stumps and branches
(>10 cm diameter) in sufficient
quantity to significantly hin-
der tillage, planting and har-
vesting operations .

Moisture limitation : This sub-
class consists of soils where
crops are adversely affected by

TABLE 3

acteristics :

	

This subclass is
made u of soils having a mod-
erate imitation caused by the
cumulative effect of two or
more adverse characteristics
which singly are not serious
enough to affect the class rat-
ing .

droughtiness owing to inherent
soil characteristics . They are
usually soils with low
water-holding capacity .

N- Salinity : Desi pates soils
which are adversely affected by
the presence of soluble salts .

P_ Stoniness : This subclass is
made up of soils sufficiently
stony to significantly hinder
tillage, planting, and harvest-
ing operations . Stony soils
are usually less productive
than comparable non-stony
soils .

R- Consolidated bedrock : This
subclass includes soils where
the presence of bedrock near
the surface restricts their
agricultural use . Consolidated
bedrock at depths greater than
1 meter from the surface is not
considered as a limitation,
except on irrigated lands where
a greater depth of soil is
desirable .

T- Topography : This subclass is
made up of soils where topogra-
phy is a limitation . Both the
percent of slope and the pat-
tern or frequency of slopes in
different directions are impor-
tant factors in increasing the
cost of farming over that of
smooth land, in decreasing the
uniformity of growth and matur-
ity of crops

of
and in increasing

the hazard water erosion .

W- Excess water : Subclass W is
made up of soils where excess
water other than that brought
about by inundation is a limi-
tation to their use for agri-
culture . Excess water may
result from inadequate soil
drainage, a high water table,
seepage or runoff from sur-
rounding areas .

X- Cumulative minor adverse char-



Table 4 .

Interpretation for Agriculture Use of Soils in the Grindstone Point Area

1 . Organic soils in their native state have virtually no capability for agriculture and are designated as 0 .

	

Ratings are estimated
according to continuing limitations after reclamation and development .

Map
Symbol

Mapping Unit
Soil Name Surface Texture Phase Drainage Subgroup

Dryland
Capability

Ap Anderson Point Clay - Imperfect Gleyed Gray Luvisol 4WR
Bd Black Duck Sandy Loam - Well Orthic Gray Luvisol 6RP
Bd(S) Black Duck Sandy Loam Shallow Well Orthic Gray Luvisol 6RP
Bmxl Baynham Organic - Very poor Typic Mesisol 05WL
Cal Cayer Organic - Very poor Terric Mesisol 04W
cb Cobble beach Cobbles - Rapid to poor Orthic Regosol 7MP
Cb(P) Cowan Bay Sandy Loam Peaty Poor Rego Gleysol 6WR
Cb(S,P) Cowan Bay Sandy Loam Shallow, Peaty Poor Rego Gleysol 6WR
Co Caliento Sand - Imperfect Gleyed Gray Luvisol 4WP
Crx Cross Bay complex Fragmental - Well Eluviated Eutric Brunisol 7RP
Gdx1 Grindstone complex Organic - Poor Terric Mesisol 06WD
Hwl Howell Organic Sphagnic Very poor Terric Mesisol 06W
Ki Kinwow Clay .- Well Orthic Gray Luvisol 3D
Ko Koostatak Clay - Poor Rego Humic Gleysol 6W
KoJP) Koostatak Clay Peaty Poor Rego Humic Gleysol 6W
Kt Katimik Organic Sphagnic Poor Typic Mesisol 06W
Llxl Lamb Lake complex Organic Sphagnic Poor Terric Mesisol 06WD
Lt Lettonia Clay - Well Solonetzic Gray Luvisol 3D
Mc McArthur Sandy Loam - Well_ Orthic Gray Luvisol 6PM
Mg Mantagao Clay - Imperfect Gleyed Gray Luvisol 3WD
Mr Muriel Lake Loamy Sand - Imperfect Gleyed Gray Luvisol 4W
Mu Mukatawa Clay - Imperfect Gleyed Solonetzic Gray Luvisol 3WD
Nw Namew Sandy Loam - Imperfect Gleyed Eluviated Eutric Brunisol 6RP
Nw(S) Namew Sandy Loam Shallow Imperfect Gleyed Eluviated Eutric Brunisol 6RP
Orxl Orok Organic Sphagnic Poor Terric Mesisol 05WL
Ox, Okno Organic - Poor Terric Mesisol 05WL
Pa Pinawa Sandy Loam - Imperfect Gleyed Gray Luvisol 5P
Pd(P) Pine Dock Sandy Loam Peaty Poor Rego Gleysol 6WP
Pk Punk Sand - Well Eluviated Eutric Brunisol 6MR
Rrxl Rat River Organic - Poor Terric Mesisol 05WL
Rs Rosenburg Clay - Imperfect Gleyed Solonetzic Gray Luvisol 4RD
sb Sand beach Sand - Rapid to Poor Orthic Regosol 7MW
Sdl Stead Organic - Very poor Typic Mesisol 04W
S1 St . Labre Sand - Well Orthic Gray Luvisol 4MP
Sr(P) Sprague Sand Peaty Poor Rego Humic Gleysol 6WP
Tk(P) Thickwood Clay Peaty Poor Rego Humic Gleysol 6WR
Whxl Whithorn complex Organic - Poor Mesic Fibrisol 06WF
W1 Wells Harbour Sand - Imperfect Gleyed Gray Luvisol 6WP
Wsxl Waskwei complex Organic Sphagnic Poor Typic Mesisol 05WL
Wx Woodridge complex Sand and Gravel - Well Orthic Gray Luvisol 6M



4 .3

	

SOIL SUITABILITY FOR
SELECTED ENGINEERING

This section provides information
which can be used by engineers and
land use planners concerned with
engineering and related geotechnical
aspects of soil . It is intended to
supplement the information on the
soil map with additional data on
engineering properties of soils .

The criteria used to evaluate soil
suitability for selected engineering
and related recreational uses are
adopted from guides found in Coen et
al(7), and from guidelines develop-e.3
'5-y the Soil Conservation Service .
United States Department of Agricul-
ture(8) and the Canada Soil Survey
Committee(9) .

Definition of Soil Suitability
as -

Evaluation of soil suitability for
engineering and recreation uses is
based on both internal and external
soil characteristics . Four soil
suitability classes are used to eval-
uate both mineral and organic soils
and hence, mapping units for selected
uses . These ratings express relative
degrees of suitability or limitation
for potential uses of natural or
essentially undisturbed soils . The
long-term effects of the potential
use on the behaviour of the soil are
considered in the rating .

The four suitability class ratings
are defined as follows :

Good-

	

Soils in their present
state have few or minor
limitations that would
affect the proposed use .
The limitations would
easily be overcome with
minimal cost .

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

(7)Coen et al, 1977 .

	

Soil Survey of
Yoho National Park, Canada .
Alberta Soil Survey Report No . 37 .
208pp .

	

Alberta

	

Institute

	

of
Pedology, University of Alberta,
Edmonton, Alberta .

(8 )USDA, 1971 .

	

Guide for Interpret-
ing Engineering Uses of Soils .
Soil Conservation Service USDA.
SCS-45 . 87pp .

(9)CSSC, 1973 .

	

Proceedings of the
Ninth Meeting of the Canada Soil
Survey Committee, University of
Saskatchewan, Saskatoon . 357pp .
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Fair-

	

Soils in their present
state have one or more
moderate limitations that
would affect the proposed
use . These moderate
limitations would be
overcome with special
construction, design,
planning or maintenance .

Poor-

	

Soils in their present
state have one or more
severe limitations that
would severely affect the
proposed use . To over-
come these severe limita-
tions would re uire the
removal of the imitation
or difficult and costly
alteration of the soil or
of special design or
intensive maintenance .

Very poor- Soils have one or more
features so unfavourable
for the proposed use that
the limitation is very
difficult and expensive
to overcome or the soil
would require such
extreme alteration that
the proposed use is eco-
nomically impractical . .

Soil Suitability Subclasses

The basic soil properties that
singly or in combination with others
commonly affect soil suitability for
selected engineering properties and
recreation uses are provided in Table
5 . These subclass designations serve
to identify the kind of limitation or
hazard for a particular use .

Guides for Assessing Soil Suitabili ty

Guides for assessing soil suita-
bility for ten engineering related
uses are given in Appendix E, (Tables
1 through 10) . These tables provide
as specifically as possible, defini-
tions of the soil properties which
result in the specific suitability or
degree of limitation .

	

In assessing
soil

	

suitability for

	

various

	

engs-
neering uses, the degree of suitabil-
ity is determined by the most res-
trictive or severe rating assigned to
any one of the listed soil proper-
ties .

	

For example, if the suitabil-
ity is "Good" for all but one soil
property and it is estimated to be
Very poor , then the overall rating

of the soil for that selected use is
"Very poor" . Suitability of indivi-
dual soil properties, if estimated to
be "Fair" or "Poor", can be accumula-
tive in their effect for a particular
use . Judgement is required to



TABLE 5

Codes utilized to identify
limitations in evaluating soil

suitability for selected uses (Tables
7 and 8) .

a subgrade properties

b thickness of topsoil

c coarse fragments on surface

d depth to bedrock

e erosion or erodibility

f susceptibility to frost hazard

g contamination hazard of groundwater

h depth to seasonal water table

i flooding or inundation

j thickness of slowly permeable
material

k permeability or hydraulic
conductivity

1 shrink-swell properties

m moisture limitations or deficit

n salinity or sulphate hazard

0 organic mater

p stoniness

q depth to sand or gravel

r rockiness

s surface texture

t topographic slope class

u moist consistence

w wetness or soil drainage class

z permafrost
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determine whether the severity of the
combined effects of several soil pro-
perties on suitability for a particu-
lar use will result in downgrading an
evaluation . This is left to the dis-
cretion of the interpreter . It is
incorrect to assume that each of the
major soil properties influencing a
articular use has an equal effect .
lass limits established for rating

the suitability of individual soil
properties take this into account .
For a selected use therefore, only
those soil properties which most sev-
erely limit that use are specified .

Engineering description of the
soils and their estimated properties
significant to engineering are pro-
vided in Table 6 .

	

These data, in
addition to information contained in
other sections of the report have
been used to rate the soils according
to their suitability for ten selected
engineering uses in Table 7 .

	

When
using these interpretations consider-
ation must be given to the following
assumptions :

1 . Interpretations are based on
predictions of soil behavior
under defined conditions of use
and management as specified in
the preamable to each of Tables 1
through 14 (Appendix E) . When
conditions of use and management
are not the same as those defined
here, new guides should be
established and appropriate revi-
sions made in Table 7 .

2 . Soil ratings do not include site
factors such as nearness to towns
and highways, water supply,
aesthetic values, etc .

3 . Soil ratings are based on
natural, undisturbed soil .

4 . Soil suitability ratings are usu-
ally given for the entire soil,
but for some uses, they may be
based on the limitations of an
individual soil horizon or other
earthy layer, because of its
overriding importance . Ratings
rarely apply to soil depths
greater than 1 to 2 meters, but
in some kinds of soils, reasona-
ble estimates can be given for
soil material at greater depths .
It should be noted here that the
term "soil" has been used
throughout the report in the
pedologic sense and differs in
concept from that commonly used
by engineers .

5 . Poor and very poor soil ratings
do not imply that a site cannot
be changed to remove, correct or
modify the soil limitations . The
use of soils rated as poor
depends on the nature of the



limitations, whether or not the
soil limitation can be altered
successfullly and economi-
cally,and on the scarcity of good
sites .

6 . Interpretations of map units do
not eliminate the need for on-
site evaluation by qualified pro-
fessionals .

	

Due to the variable

nature of soils, and the scale of
mapping, small, unmappable inclu-
sions of soils with different
properties may be present in an
area where a development is plan-
ned . The need for or importance
of on-site studies depends on the
use to be made of the soil and
the kinds of soil and soil prob-
lems involved .
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Table 6 . Engineering Description of the Soils and Their Estimated Properties Significant to Engineering.

Map Symbol Soil Series Depth Classification X Passing Perme- Reaction
(cm) USDA Unified AASHO No . 10 No . 40 No . 200

ability

(2 .0mm) (0 .42mm) ( .074mm) (cm/hr)

Sulfate
Hazard

Dispersion Shrink- .
Swell

Depth to
Water Table

Ap Anderson 0-40 C CH A-7-6 100 100 80-90 0.05-0.1 6 .5-7 .0 none low high seasonal to
Point 40-90 L ML-CL A-4 to 90-100 70-80 50-70 1.3-4 .0 7.5-8 .0 mod . low mod . 0 .5 m

A-6
90+ Limestone Bedrock

Bd Black Duck 0-60 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7 .0 none low low >1 m
60-90- SL SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 7 .0-8 .0 none low low
90+ Limestone Bedrock

Bd(S) Black Duck 0-35 SL-LS SC, SM A-3 50-60 30-50, 10-20 15 .0-20 .0 6 .5-7 .0 none low low >1 m
shallow 35+ Limestone Bedrock
phase

Bm Baynham 0-15 Fibric Pt - - - - - 5 .0-5 .5 - - - at the
Peat surface

15-160 Mesic Pt - - - - - 5 .5-7 .0 - - -
Peat

160+ L-C CL-CH A-4 to 100 100 70-90 <0.3 7 .5-8.0 low low mod. to
A-7-6 high

Ca Cayer 0-40 Mesic Pt - - - - - 6.0-7 .0 - - - at surface
Peat

40+ CL-C CL to CH A-4 to 100 100 70-90 <0.5 7 .6-8 .0 low low mod .
A-7-6

Cb Cobble 0-100 cobbles - - 0 0 0 25 .0+ 7 .5-8 .0 - low low Otolm+
Beach

Cb(P) Cowan Bay, 0-30 Mesic Peat Pt - - - - - 6 .5-7 .0 - - - at the
peaty phase 30-90 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 7 .0-7 .5 none low low surface

90+ Limestone Bedrock - - - - - - - - -

Cb(S,P) Cowan Bay, 0-30 Mesic Peat Pt - - - - - 6 .5-7 .0 - - - at the
shallow, 30-50 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7 .0 none low low " surface
peaty phase 50+ Limestone Bedrock

Co Caliento 0-75 LFS SP to SM A-2-4 80-90 70-85 15-30 5.0-13 .0 6 .5-7 .0 low low low seasonal
75+ L-SIL CL to ML A-4 to 70-85 60-80 40-60- .3-1 .3 7 .8-8 .2 low low mod. .75 m

A-6

Crx Cross Bay 0-60 Gravel GP, GW A-1 30-70 20-30 0-15 25 .0+ 6 .5-7 .5 low low low >1.0 m
and
cobbles

60+ Limestone Bedrock

Gdx Grindstone 0-100 Mesic Peat Pt - - - - 6 .0-7.0 low - - at the
100+ CL Till CL A-4 75-90 65-85 45-70 >1 .3 7 .5-8 .0 low mod . surface



Map Symbol Soil Series Depth
(cm)

Classification

USDA Unified AASHO No . 10
(2 .Omm)

% Passing

No . 40
(0 .42mm)

No . 200
( .074mm)

Perme-
ability
(cm/hr)

Reaction Sulfate
Hazard

Dispersion Shrink-
Swell

Depth to
Water Table

Hw Howell 0-65 Fibric Peat Pt - - - - - 5 .0-6 .0 low low - at the

65-120 Mesic Peat Pt - - - - - 6 .0-7 .0 low low - surface

120+ L-C ML-CH A-4 to 100 100 70-90 <0 .5 7 .0-8 .0 low low mod . to
A-7 high

Ki Kinwow 0-45 C MH-CH A-7-5 100 100 100 <0 .13 6 .5-7 .5 none low high >2 m

45-75 C CH A-7-6 100 100 100 <0 .13 7 .0-7 .5 none low high
75+ L ML-CL A-4 75-90 50-85 35-70 1 .5-2 .5 7 .5-8 .0 low low mod . to

high

Ko Koostatak 0-60 C CH A-7-6 100 100 95-100 0 .05-0 .13 7 .0-7 .5 low low high near

60-100 C CH A-7-6 100 100 95-100 0 .02-0 .08 7 .5-8 .0 mod . low high surface

Ko(P) Koostatak, 0-30 Mesic Peat Pt - - - - - 6 .5-7 .0 low - low at the

peaty phase 30-130 Similar to Ko above surface

Kt Katimik 0-60 Fibric Peat Pt - - - - - 4 .5-5 .5 - - - at the

60-160 Mesic Peat Pt - - - - - 5 .5-7 .0 none - - surface

160+ C CH A-7-6 100 100 95-100 0 .05-0 .08 7 .5-8.0 low low high

Lbx Lamb Lake 0-30 Fibric Peat Pt - - - - - 4 .5-5 .0 none - - at the

30-100 Mesic Peat Pt - - - - - 6 .0-7 .5 none - - surface

100+ SL-L SC-ML A-3 to 50-60 30-50 10-20 15 .0-20 .0 7 .5-8 .0 low low low
A-6

Lt Lettonia 0-60 C CH A-7-6 100 100 80-90 0 .05-0 .1 6 .5-7 .5 none low high >2 m

60-100 C CH A-7-6 100 100 80-90 0.03-0 .08 7 .5-8 .0 low mod . high

Mc McArthur 0-60 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7 .0 none low low
60-120 SL SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 7 .0-8 .0 none low low >2 m

Mg Mantagao 0-70 C CH A-7-6 100 100 95-100 0 .05-0 .5 7.0-7 .5 none low high <1 m
70-120 L-SL ML-SC A-4,A-3 75-90 50-85 35-70 2 .5-15 .0 7.5-8 .0 low low low to

mod .

Mr Muriel 0-70 S SP to SM A-2-4 80-90 70-85 15-30 5 .0-13 .0 6.5-7 .0 low low low seasonal

Lake 70-100 C CH A-7-6 100 100 70-90 <0 .02 7.0-7 .5 low low high to .75 m

Mu Mukatawa 0-40 C CH A-7-6 100 100 80-90 0 .05-0 .1 6.5-7 .0 none low high seasonal
40-120 C CH A-7-6 100 100 80-100 0 .05-0 .1 7.5-8 .0 low low high to 0.5 m

Namew 0-60 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7 .0 none low low seasonal
60-90 SL SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 7 .5-8 .0 none low low to 0.5 m
90+ Limestone Bedrock

Nw(S) Namew, 0-40 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20.0 6 .5-7 .0 none low low seasonal
shallow 40+ Limestone Bedrock - - - - - - - - - to 0 .5 m
phase
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Map Symbol Soil Series Depth Classification

USDA Unified AASHO No . 10
(2 .0mm)

% Passing

No . 40
(0.42mm)

No . 200
( .074mm)

Perme-
ability
(cm/hr)

Reaction Sulfate
Hazard

Dispersion Shrink-
Swell

Depth to
Water Table

Orx Orok 0-60 Fibric Peat Pt - - - - - 4 .5-5 .0 low low - at the
60-130 Mesic Peat Pt - - - - - 6 .0-7 .0 low low - surface
130+ L-C ML-CH A-4, 100 100 70-90 <0 .13 7.5-8 .0 low low mod. to

A-7-6 high

Okno 0-30 Fibric Peat Pt - - - - - 5 .5-6 :0 low low - at the
30-120 Mesic Peat Pt - - - - - 6 .0-7 .0 low low - surface
120+ L-C ML to CH A-4 to 100 100 70-90 <0 .13 7 .4-8.0 low low mod . to

A-7-6 high

Pa Pinawa 0-60 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7 .0 none low low seasonal
60-120 SL SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 7 .0-8.0 none low low 0.75 m

Pd (P) Pine Dock, 0-30 Mesic Peat Pt - - - - - 5 .5-6 .5 low low low at the
peaty phase 30-120 SL-LS SC, SM A-3 50-60 30-50 10-20 15 .0-20 .0 6 .5-7.0 none low low surface

Pk Punk 0-75 FS SM-SP A-3 100 85-95 5-25 13 .0-25 .0 5 .5-7.0 none low low >1 .5 m
75+ Limestone Bedrock - - - - - - - - -

Rrx Rat River 0-75 Mesic Peat Pt - - - - - 6 .5-7 .2 none low low at surface
75-95 LFS SW to SP A-2 to 100 85-95 5-35 13-25+ 7 .2-7 .4 low - low none

A-4
95+ FS SM to SP A-2 100 85-95 3-15 13-25+ 7 .4-7 .8 low low none

Rs Rosenburg 0-60 C CH A-7-6 100 100 90-100 0.05-0.08 7 .5-8.0 low low high 0.3-O .B .m
60+ Limestone Bedrock - - - - - - - - - -

Sb Sand Beach 0-100 S & Gr SP, GP, A-1 to 50-100 15-50 0-15 25 .0+ 7 .0-8 .0 none low low 0-1 m+
GM or SM A-2

Sd Stead 0-160 Mesic Peat Pt - - - -- - 6 .5-7.0 low - - at surface
160+ L-C ML to CH A-4 to 100 100 70-90 <0.3 7 .6-8 .0 low low mod . to

A-7 high

S1 St . Labre 0-60 FS-LFS SM to SW A-2-4 100 90-100 5-30 13-25 5 .6-6 .0 none low low >2 m
60-75 LFS-FSL SM to SP A-2 to 100 90-100 5-35 5 .0-10 6 .6-7 .2 none low low

A-4
75+ L-SL SC to CL A-3 to 50-80 30-50 10-20 <1 .5 7 .6-8 .2 low low mod .

A-6

Sr(P) Sprague 0-25 Mesic Peat Pt - - - - - 6 .5-7 .5 low - - seasonal -
peaty phase 25-50 LFS-FSL SM to SP A-2 to 95-100 85-95 5-25 2 .5-5 .0 7 .4-7 .8 low, low low at or near

A-4 surface
50-75 FS SM to SP A-2-4 90-100 80-95 3-15 2 .5-5 .0 7 .4-7 .8 low low low
75+ SiL- ML to CL A-4 to 75-90 50-85 35-70 < .1 7 .8-8 .2 low low mod .

SiCL A-6

Tk(P) Thickwood 0-30 Mesic Peat Pt - - - - - 6 .5-7 .5 low - low at or near
peaty phase 30-90 C CH A-7-6 100 100 . 90-100 0.05-0 .8 7 .0-7 .5 none low . high surface

90+ Limestone Bedrock - - - - - - - - -



Map Symbol Soil Series Depth
(cm)

Classification

USDA Unified AASHO No . 10
(2 .Omm)

% Passing

No . 40
(0 .42mm)

No . 200
( .074mm)

Perme-
ability
(cm/hr)

Reaction Sulfate
Hazard

Dispersion Shrink-
Swell

Depth to
Water Table

Whx Whithorn 0-90 Fibric Peat Pt - - - - - 3 .5-5 .0 none - - at or near
90-170 Mesic Peat Pt - - - - - 5 .0-6 .5 none - - surface
170+ L-C ML-CH A-4 to 100 100 70-90 <0 .3 7.5-8 .0 low low high

A-7

W1 Wells 0-40 S SP to SM A-2-4 80-90 70-85 15-30 5 .0-13 .0 6.5-7 .0 low low low seasonal to
Harbour 40-85 L-SL - A-4 to 50-60 30-50 10-20 2 .5-15 .0 7.5-8 .0 low low low 0 .75 m

A-6
85+ Limestone Bedrock - - - - - - - - -

Wsx Waskwei 0-60 Fibric Peat Pt - - - - - 4 .5-5 .5 low - -
60-170 Mesic Peat Pt - - - - - 5.5-7 .0 low - -
170+ L-C CL-CH A-4 to 100 100 70-90 <0 .3 7 .5-8 .0 low low mod. to at surface

A-7-6 high

Wx Woodridge 0-30 LS-SL SP-GP A-1 30-70 20-30 0-15 25 .0+ 6 .5-7.0 none low low >1 .5 m
30+ S and GW-GP A-1 30-50 30-50 0-10 25 .0+ 7 .5-8.0 none low low

FGr



Suitability ratings for Soils in the Grindstone Point Area for selected uses, Suitability is
designated as G-good, F-fair, P-poor and.V-very poor . The nature of the most severe limitations
are indicated by subclass symbols defined in Table 5 and applied according to use and management
conditions specified in the appropriate guide tables (Tables 1 - 10, Appendix E) .

Table 7.

Map
Symbol

Soil Name
and phase

Suitability as source for
Topsoil Sand and Roadfill

Gravel

(1) (2) (3)

Suitability for
Permanent Local Roads
Buildings and Streets
(with basements)

(4) (5)

Sanitary
Trench
Type
(6)

Landfill
Area
Type
(7)

Cover
Material

(8)

Sewage
Lagoons

(9)

Septic
Fields

(10)

Ap Anderson Point Psb Va Fda Pdw Fdw Vd Fw Pd Pdj Pd
Bd Black Duck Vbc Pad Fd Vd Fd . Vd Pk Vd Vda Vd
Bd(S) Black Duck, shallow phase Vbc Vda Vd Vd Pdp Vd Pk Vd Vda Vd
Bmx Baynham complex Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Ca Cayer. PW Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
cb Cobble beach Vcb Pa Php Vih Vip Via Vik Vsp Via Vig
Cb(P) Cowan Bay, peaty phase Vbw Vah Pdw Vdw Pwd Vdw Pwk Vd Vda Vdh
Cb(S,P) Cowan Bay, shallow, peaty Vbw Vda Vd Vdw Vdw Vdw Pwk Vd Vda Vdh

phase
Co Caliento Vbs Pa Fw PW Fw PW Pk Vs Pah Phg
Crx Cross Bay complex Vcb Pad Pdp Vdp Pdp Vdw Vk Vsd Vda Vd
Gdx Grindstone complex Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Hw Howell Pw Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Ki Kinwow Ps Va Pa G G Pk G Ps Pa Fk
Ko Koostatak Pws Vah Pwl VWf Vwf Vw Pw Psw G Vkh
Ko(P) Koostatak,-peaty phase Pws Vah Pwl Vwf Vwf Vw PW Psw G Vkh
Kt Katimik Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Llx Lamb Lake Pws Va Va Vaw ' Vaw Vws Vwh Vsw Vah Vhg
Lt Lettonia Pau Va Pal Faf - Faf Ps G Psu G Pk
Mc McArthur Vcb Pa G Fp G Pk Pk Pp Pa Fk
Mg Mantagao Ps Va Pa Pw Fw Paw Fw Ps Pah Phk
Mr Muriel Lake Vbs Pa Pa Pwa Fwa Pws Pk Vs Fa Phk
Mu Mukatawa Ps Va Pal Pwa Paf Psw PW Ps G Pkh
Nw Namew Vbc Pad Fdw Vdw Fdw Vd Pk Vd Vda Vdh
Nw(S) Namew, shallow phase Vbc Vda Vd Vdw Pd Vd Pk Vd Vda Vdh
Orx Orox complex Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Ox Okno complex Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Pa Pinawa Vcb Pa Fw PW Fw Pkw Pk Pp Pah Ph
Pd(P) Pine Dock, peaty phase Vbw Pah Pw Vhw Pw Vwk Pkw Ppw Vha Vhg
Pk Punk Vbs Fd Fd Pd Fd Vd Vk Vsd Vda Vdg
Rrx Rat River complex Pws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Rs Rosenburg Ps Va Pad Pda Pad Vd Fw Vds Pd Vkd
sb Sand beach Vbs Fh Ph Vih Vi Vis Vik Vs Via Vig
Sd Stead Vws Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
S1 St . Labre Vbs Pa G G G Pk Vk Vs Pa Gg
Sr (P) Sprague, peaty phase Pws Pah Pw PW PW Vwk Vkw Vsw Pah Vhg
Tk(P) Thickwood, peaty phase Paw Va Pad Vdw Pwd Vdw Pw Vds Pd Vkh
Whx Whithorn complex Psw Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
W1 Wells Harbour Psb Pa Fwa Pd Pdw Vd Vk Vsd Vda Pd
Wsx Waskwei complex Psw Va Va Vaw Vaw Vws Vwh Vsw Vah Vhg
Wx Woodridge complex Psb G G G G Vsk Vk Vs Vak Gg



4 .4

	

SOIL SUITABILITY FOR
'L E CATION

USES

This section provides interpreta-
tions of the soil suitability for
recreational development .

	

All kinds
of soil can be used for recreational
activities of some kind .

Soils and their properties deter-
mine to a large degree, the type and
location of recreational facilities .
Wet soils are not suitable for camp-
sites, roads

	

play grounds or picnic
areas .

	

Soils that pond and dry out
slowly after heavy rains present
problems where intensive use is con-
templated .

	

It is difficult to main-
tain grass cover for playing fields
and golf courses on droughty soils .
The feasibility of many kinds of out-
door activities are determined by

other basic soil properties such as
depth to bedrock, stoniness topogra-
phy or land pattern, and the ability
of the soil to support vegetation of
different kinds as related to its
natural fertility .

The suitability of the various
soil series and phases for selected
recreation uses is shown in Table 8
according to four classes Good,
Fair, Poor and Very poor defined pre-
viously in the section on Engineering
Uses . Subclasses are employed to
identify the kind of limitation or
hazard for a particular use .

	

An
explanation of subclass symbols are
provided in Table 5 .

The guidelines for various recrea-
tion uses are presented in Appendix
E, Tables 8 and 11 through 14 .



Table 8 .

Suitability ratings of Soils in the Grindstone Point area for selected recreation uses .
Suitability is designated as G-good, F-fair, P-poor and V-very poor . The nature of the
most severe limitations are indicated by subclass symbols defined in Table 5 and applied
according to use and management conditions specified in the appropriate guide tables

Map
Symbol

(Tables 4, 11 - 14, Appendix

Soil Name
and Phase

E) .

Suitability for
Playgrounds Picnic Area

(11) (12)

Camp Area

(13)

Paths' and
Trails

(14)

Permanent Buildings
(without basements)

(4)

Ap Anderson Point Pwd Ps Psw Ps Fdw

Bd Black Duck Pd G Fc G Fd
Bd(S) Black Duck, shallow phase Vdp FP Pcr FP Pdp
Bmx Baynham complex Vsw Vsw Vsw Vsw Vaw
Ca Cayer Vsw Vsw Vsw Vsw Vaw
cb Cobble beach Vip Vic Vic Vci Vip
Cb(P) Cowan Bay, peaty phase Vdw Pw Pw Pw Vdw
Cb(S,P) Cowan Bay, shallow, peaty phase Vdw Pw Vwr Pw Vdw
Co Caliento Ps Fws Fws Fsw Fw
Crx Cross Bay complex Vdc PC PC PC Pdp

Gdx Grindstone Complex Vsw Vsw Vsw Vsw Vaw

Hw Howell Vsw Vsw Vsw Vsw Vaw

Ki Kinwow Fs Fs Fs Fs G

Ko Koostatak Vsw Psw Vsw Paw Vwf

KO(P) Koostatak, peaty phase Vsw Psw Vsw Vsw Vwf

Kt Katimik Vsw Vsw Vsw Vsw Vaw

Llx Lamb Lake complex Vsw Vsw Vsw Vsw Vaw

Lt Lettonia Fs Fs Fs Fs Faf

Mc McArthur Pcm FP Fps Fp Fp

Mg Mantagao Psw Ps Psw Ps Fw

Mr Muriel Lake Ps Fsw Fws Fsw Fw
Mu Mukatawa Psw Ps Psw Ps Paf

Nw Namew Pdw Fwp Fwc Fw Pdp

Nw(S) . Namew, shallow phase Vdp Fwp Pwr Fwc Pdp

Orx Orok complex Vsw Vsw Vsw Vsw Vaw

Ox Okno complex Vsw Vsw Vsw Vsw Vaw

Pa Pinawa Pcw Fwp Fwp Fwc Fw

Pd (P) . Pine Dock, peaty phase Vws Pw Vws Pw Pw

Pk Punk Psd Fs Fs Fs Fd

Rrx Rat River complex Vsw Vsw Vsw Vsw Vaw

Rs Rosenburg Psw Ps Psw Ps Pa

sb Sand beach Vis Vis Vis Vsi Vi

Sd Stead Vsw Vsw Vsw Vsw Vaw

S1 St . Labre Psm Fs Fs Fs G

Sr(P) Sprague, peaty phase Vsw Pw Vsw Pws Pw

Tk(P) Thickwood, peaty phase Vsw Psw Vsw Psw Vwf

Whx Whithorn complex Vsw Vsw Vsw Vsw Vaw

W1 Wells Harbour Psm Fs Fs Fs Fd

Wax Waskwei Complex Vsw Vsw Vsw Vsw Vaw

Wx Woodridge complex Psc Fc Fc Fe G
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ÀASHO classification (soil engineer-
ing - e o icial classifica-
tion of soil materials and soil
aggregate mixtures for highway
construction used by the Ameri-
can Association of State High-
way Officials .,

Acid soil - A soil-having a pH less
-tTian 7 .0 .

Acidity - (Alkalinity)

	

- The degree
of acidity of the soil
expressed in pH values .

	

See
Reaction, soil .

Alluvium - A general term for all
--deposits of rivers and streams .

Arable soil - Soil suitable for plow-
ing and cultivation .

Association - A sequence of soils of
a out the same age, derived
from similar parent material,
and occuring under similar cli-
matic conditions but showing
different characteristics due
to variations in relief and in
drainage .

1/3 Atmosphere Moisture - The mois-
ure percen age on dr

	

wei ht
basis of a so 3.1 sampleythat

	

as
been air dried, screened, satu-
rated and subjected to a soil
moisture tension of 345 cm of
water through a permeable mem-
brane for a period of 48 hours .
It approximates the soil mois-
ture retention capacity .

Available nutrient - That portion of
any element or compound in the
soil that can be readily
absorbed and assimilated by
growing plants .

Available soil moisture - The portion
otwater H a-soil that can be

readily absorbed by plant
roots : generally considered to
be that water held in the .soil
up to approximately 15 atmo-
spheres pressure .

Bearing capacity - Capacity of soil
- in mo s to wet conditions) to

support loads such as build-
ings, people, vehicles, and
animals .

Appendix A

GLOSSARY
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Bedrock - The solid rock thatunder-Ties
soil and regolith or that

is exposed at the surface .

Boulders - Stones which are larger
`tFian 60 cm in diameter .

Bulk densit - The weight of oven dry
so 105 degrees C) divided by
its volume_at field moisture
conditions, expressed in grams
per cubic centimeter .

Buried soil - Soil covered by an
a uvial, loessial,

	

or other
deposit,

	

usually to a depth
greater than the thickness of
the solum .

Calcareous soil - Soil containing
`sufTic~nt calcium carbonate

(often with magnesium carbo-
nate)

	

to effervesce -visibly
when treated with hydrochloric
acid .

Calcium Carbonate Equivalent - Refers,
to the percent o carbonates in
the soil expressed on the basis
of calcium carbonate .

	

Terms
used to express the carbonate
contents of soils are :

noncalcareous . . . . . . .<1%
weakly calcareous . . . . 1-5I
moderately calcareous . .6-15%
strongly calcareous . . 16-25%
v . strongly calcareous . 26-40%
extremely calcareous . . . >40%

Capillary ~fringe~_ - A zone of essen-
tial-Ey -saturated soil just

above the water table .

	

The
size distribution of the pores
determines the extent and
degree of the capillary fringe .

Carbon-nitrogen ratio (C/N ratio) -
ratioof the weight of

organic carbon to the weight of
total nitrogen in a .soil or in
an organic material .

Cation Exchange Capacity ( CEC ) - A
measure o the total amount of
exchangeable cations that can
be held by a soil .

	

Expressed
in milliequivalents per 100g of
soil .



Clay - As a soil separate, the min-
eral soil particles less than
0 .002 mm in diameter : usually
consisting largely of clay min-
erals . As a soil textural

soil surveys where two or more
soil series that are so inti-
mately intermixed in an area
that it is impractical to sepa-
rate them at the scale of map-
ping used .

Concretions - Hard grains, pellets or
no u es from concentration of
compounds in the soil that
cement soil grains together .

Conductivit electrical - A physical
quant tyta-measures the
readiness with which a medium
transmits electricity .

	

It is
expressed as the reciprocal of
the electric resistance (ohms)
or millisiemens per cm at 25
degrees C of a conductor which
is one cm long with a cross
sectional area of one square
cm .

	

It is used to express the
concentration of salt in irri-
gation water or soil extracts .

Consistence ( soil ) - The mutual
attraction of the particles in
a soil mass, or their resis
tence to separation or deforma-
tion . It is described in terms
such as loose, soft, friable,
firm, hard, sticky, plastic or
cemented .

Consumptive use factor (CU) - The
ratio of consumptive use of
water by a crop to potential
evapotranspiration .

	

and tran-
spiration . An actively growing
crop that completely covers the
soil over a large area and that
has an ample supply of readily
available soil water has a con-
sumptive use factor of 1 .0 .

Consumptive use of water - The sum of
the depthsof-water transpired
by the plants and evaporated
from the soil surface and from
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intercepted precipitation .

	

It
may be less or greater than
potential evapotranspiration .

Contour - An imaginary line connect-

Creep (soil)

	

- Slow mass movement of
s= and soil material down
rather steep slopes primarily
under the influence of gravity,
but aided by saturation with
water and by alternate freezing
and thawing .

Decile portion - A one-tenth portion .
As u in this map symbol A7
B3 means that the A soils cover
seven tenths and the B soils
cover three tenths of the map
unit .

Delta - An alluvial or glaciofluvial
fan shaped deposit at the mouth
of a river that empties into a
lake or sea .

_Deflocculate - To separate or to
bra-up soil aggregates into
individual particles by chemi-
cal or physical means or both .

~Degradation (of soils) - The changing
--of a so I E

	

a

	

more

	

highly
leached and more highly weath-
ered condition, usually accom-
panied by morphological changes
such as the development of an
eluviated light colored (Ae)
horizon .

Drainage ( soil ) - (1) The rapidity
and extent of the removal of
water from the soil by runoff
and flow through the soil to
underground spaces . (2) As a
condition of the soil, it
refers to the frequency and
duration of periods when the
soil is free of saturation .

Drainage in soil reports is
described on the basis of
actual moisture content in
excess of field capacity (that
moisture retained after soil is

class soil materials that con-
tain 4+0 or more
less than

percent
45

clay,
percent sand and

-i'ng
on

points of equal elevation
the surface of the soil .

less than 40 percent silt . Cover - This term generally has one
Cobbles - Rock fragments 8 to 25 cm

of the following meanings :

--in diameter . 1 . Vegetation or other mater-
ial providing protection

Color - Soil colors are compared with
a Munsell color chart . The 2 . In forestry low growing
Munsell system specifies the shrubs and herbaceons
relative degrees of the three plants under trees (i .e .,
simple variables of color : hue, ground cover vrs . tree
value and chroma . For example : cover)
IOYR 6/4 means a hue of IOYR, a
value of 6, and a chroma of 4 . 3 . Any vegetation producing a

protective mat on or just
_Complex~x~ (soil) - A mapping unit used above the soil surface .
"Tn detailed and reconnaissance



allowed to drain) and length of
the saturation period within
the plant root zone . The terms
are as follows:

Very rapidly drained - Water is
removed mthe soil very
rapidly in relation to supply .
Excess water flows downward
very rapidly if underlying
material is pervioous .

	

Theremay be very rapid subsurface
flow during heavy rainfall pro-
vided there is a steep gra-
dient .

	

Soils have very low
available water storage capac-
ity (usually less than 2 .5 cm)
within the control section and
are usually coarse in texture,
or shallow,

	

or both .

	

Water
source is precipitation .

Ra idl

	

drained -

	

Water is
remove

	

from

	

tHe soil

	

rapidly
in relation to supply .

	

Excess
water flows downward if under-
lying material is pervious .
Subsurface flow may occur on
stee gradients during heavy
rainfall .

	

Soils have low
available water storage capac-
ity (2 .5-4 cm) within the con-
trol section, and are usually
coarse in texture, or,shallow,
or both .

	

Water source is pre-
cipitation .

Well drained - Water is removed
From trie-soil readily but not
rapidly . Excess water flows
downward readily into underly-
ing pervious material or later-
ally as subsurface flow . Soils
have intermediate available
water storage capacity (4-5 cm)
within the control section, and
are generally intermediate in
texture and depth . Water
source is precipitation .

	

On
slopes subsurface flow may
occur for short durations but
additions are equaled by
losses .

	

These soils are usu-
ally free of mottles within 100
cm of the surface but may be
mottled below this depth .

	

Soil
horizons are usually bright
colored .

Moderately well drained - Water
s remove

	

rom Tés-oTl somew-
hat slowly in relation to sup-
ply .

	

Excess water is removed
somewhat slowly due to low er-
viousness, shallow water tole,
lack of gradient, or some com-
bination of these .

	

Soils have
intermediate to high water sto-
rage

	

capacity (5-6cm)

	

within
the control section and are
usually medium to fine in tex-
ture .

	

Soils are commonly mot-
tled in the 50 to 100 cm depth .
Colors are dull brown in the
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subsoil with stains and mot-
tles .,

Imperfectly drained - Water is
remove romtreesoil suffi-
ciently slowly in relation to
supply to keep the soil wet for
a significant part of the grow-
ing season . Excess water moves
slowly downward if precipita-
tion is major supply . . If sub-
surface water or groundwater,
or both, is main source, flow
rate may vary but the soil
remains wet for a significant
part of the growing, season .
Precipitation is main source if
available water storage capac-
ity is high- contribution by
subsurface flow or groundwater
flow or both, increases as
available water storage capac-
ity decreases . Soils have a
wide range in available water
supply

	

texture, and depth, and
are gieyed phases of well
drained subgroups . These soils
generally have mottling below
the surface layers and gener-
ally have duller colors with
depth, generallp brownish gray
with mottles of yellow and
gray .

Poorly drained - Water is
removed so s owly in relation
to supply that the soil remains
wet for a comparatively large
part of the time the soil is
not frozen . Excess water is
evident in the soil for a large
part of the time .

	

Subsurface
flow or groundwater flow,

	

or
both, in addition to precipita-
tion are main water sources
there may also be a perch2
water table, with precipitation
exceeding evapotranspiration .
Soils have a wide range in
available water storage capac-
ity, texture, and depth, and
are gleyed subgroups, Gleysols,
and Organic soils .

Very poorly drained - Water is
remov m t~soil so slowly
that the water table remains at
or on the surface for the
greater part of the time the
soil is not frozen .

	

Excess
water is present in the soil
for the greater part of the
time . Groundwater flow and
subsurface flow are major water
sources . Precipitation is less
important except where there is
a perched water table with pre-
cipitation exceeding evapotran-
spiration .

	

Soils have a wide
range in available water sto-
rage capacity, Texture, and
depth, and are either Gleysolic
or Organic .



Dryland farming - The practice of
crop ction in low rainfall
areas without irrigation .

Eluvial horizon - A horizon fromwhic ma erial has been removed
in solution or in water suspen-
sion .

Eolian - Soil material accumulated
through wind action .

Erosion - The wearing away of the
~land surface by detachment and

transport of soil and rock
material through the action of
moving water, wind or other
geological processes . The rat-
ings of erosion are :

Erosion 1 slightly eroded -
soil with a suffi-
cient amount of the
A horizon removed
that ordinary til-
lage will bring up
and mix the B hori-
zon or other lower
lying horizons with
surface soil in the
plow layer .

Erosion 2

	

moderately eroded -
soil with all of
the A horizon and a
part of the B or
other lower lying
horizons removed .
The plow layer con-
sists mainlp of the
original horizons
below the A or
below the original
plow layer .

Erosion 3 severely eroded -
soils have practi-
cally all of the
original surface
soil removed . The
plow layer consists
mainly of C horizon
material, espe-
cially on knolls
and steep upper
slope positions .

Evapotrans iration - The combined
loss o water from a given
area,

	

and during a specific
period of time, by evaporation
from the soil surface and tran-
spiration from plants .

Field Moisture Equivalent - The mini-
mummoisture content at which a
drop of water placed on a
smoothed surface of the soil
will not be absorbed immedi-
ately by the soil, but will
spread out over the surface and
give it a shiny appearance .
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Flood plain - The land bordering a
stream, built up of sediments
from overflow of the stream and
subject to innundation when the
stream is at flood stage .

Fluvial deposits - All sediments past
an present deposited by flow-
ing water, including glacioflu-
vial deposits .

Frost heave - The raising of the sur-fcecaused by ice in the sub-
soil .

Friable - Soil aggregates that are
soft and easily crushed between
thumb and forefinger .

Glaciofluvial ~deposits - Material
move y glaciers and subse-
quently sorted and deposited by
streams flowing from the melt-
ing ice . These deposits are
stratified and may occur in the
form of outwash

	

ains, deltas,
kames,

	

eskers and kame ter-
races .

Gleyed soil - An imperfectly

	

or
poorly drained soil in which
the material has been modified
by reduction or alternating
reduction and oxidation . These
soils have lower chromas or
more prominent mottling or both
in some horizons than the asso-
ciated well-drained soil .

Gleysolic - An order of soils devel-
oped under wet conditions and
permanent or periodic reduc-
tion .

	

These soils have low
chromas or prominent mottling
or both, in some horizons .

Granular Structure - Soil structure
in w Icc ih the

	

individual grains
are gouped into small block-
like aggregates with indistinct
or round edges (spheriodal) .

Gravel - Rock fragments 2 mm to 7 .5
cm in diameter .

Ground Moraine - An unsorted mixture
of rocTs- , boulders, sand, silt
and clay deposited by glacial
ice .

	

The predominant material
is till, most of till is
thought to have accumulated
under the ice by lodgment, but
some till has been let down
from the upper surface of the
ice by oblation . Resorting and
modification may have taken
place to some extent by wave-
action of glacial melt waters .
The topography is most commonly
in the form of undulating
plains with gently sloping
sells and enclosed depressions .



Groundwater - Water beneath the soil
surface, usually under condi-
tions where the voids are com
pletely filled with water
(saturation) .

Halo h tic vegetation - vegetation
t at grows naturally in soils
having a high content of vari-
ous patts . It usually has
fleshy leaves or thorns and
resembles desert vegetation .

Horizon (soil) - A layer in the soil
pro=e approximately parallel
to the land surface with more
or less well-defined character-
istics that have been produced
through the operation of soil
forming processes .

Horizon ~boundary - The lower boundary
of ea---cti iorizon is described by
indicating its
form . The diston

the abrup
tnchange(thicknerefers

to the
boundary plane .

Distinctness -
abrupt - éss
clear - 2 to
gradual - 5 to
diffuse - more

Form -
smooth - nearly
wavy - pockets
deep
irregular - pockets are deeper
than wide
broken - parts of the horizon
are unconnected with other
parts

Humic layer - A layer of highly
posed organic soil mater-

ial containing little fibre .

Hydraulic Conductivit - Refers to
e ect ve

	

ow velocity or
discharge velocity in soil at
unit hydraulic gradient . It is
an approximation of the permea-
bility of the soil and is
expressed in cm . per hour .

Hydrologic~~_cycle - The conditions
thoug~Fich water naturally

passes from the time of preci-
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precipitated from solution or
deposited from- suspension . The
layer of accumulation .

Immature soil - A soil having indis-
tinct or only slightly, devel-
oped horizons . Also- called
juvenile soil .

~Impeded ~draina_&e

	

- A condition that
hinders the movement of water_
by gravity through the soils .

Inclusion - Soil type found within a
mapping unit that is not exten-
sive enough to be mapped sepa-
rately or as part of a complex .

Infiltration - The downward entry of
water into the soil

Irrigation = The artificial applica-
tion of water to the soil for

Landforms - See Appendix C .

Landscape - All the natural features
such as fields, hills forest,
water, etc ., which distinquish
one part of the earth's surface
from another part .

Leaching_ - The removal from the soil
materials in solution .

Liquid limit ( upper plastic limit ) -Tnewater conteresponding
to an arbitrary limit between
the liquid and plastic states
of consistency of a soil . The
water content at this boundary
is defined as that at which a
pat of soil cut by a grove of
standard dimensions will flow

distinctness and
inctness depends
ess of vertical
ss) . The Form
variation of the

the benefit of growing crops .

Irriga tion requirement (IR) - Refers
tothe amount of water exclu-
sive of effective
that is forfor crop pro-
duction .

required

than 2 cm Lacustrine deposits - Material depo-
5 cm site`ettled out of lake
15 cm waters and exposed by lowering
than 15 cm of the water levels or eleva-

tion of the land . These sedi-
ments range in texture from

plain sand to clay and are usually
are wider than varved (layered annual depo-

sits) .

pitation until it is returned
to the atmosphere by evapora-
tion and is to be
precipitated .

again ready

together for a distance of 1 .25
cm under the impact of 25 blows
in a standard liquid limit
apparatus .

H dro h to - Plants growing in water Lineal shrinkage - This is the
~or dependent upon wet or satu- decrease in one dimension

rated soil conditions for expressed as a percentage of
growth . the original dimension of the

soil mass when the moisture
Illuvial horizon - A soil horizon in content is reduced from a sti-
`- which terial carried from an pulated percentage (usually

overlying layer has been



field moisture equivalent) to
the shrinkage limit .

Mapping Unit - Any delineated area
shown on a soil map that is

identified by a symbol . A map-
ping unit may be a soil unit, a
miscellaneous land type,

	

or a
soil complex .

Marsh - Periodically flooded or con-
tinually wet areas having the
surface not deeply submerged .
It is covered dominentl

	

with
sedges, cattails, ruses or
other hydrophytic plants .

Mature soil - A soil having well-de-
veloped soil horizons produced
by the natural processes of
soil formation .

~M~es~ophyt_~o - Plants requiring
intermediate moisture condi-

tions and are not very resis-
tant to drought .

Microrelief - Small-scale local dif-
erences in relie including

mounds, swales or hollows .
_Milliequivalent (me) - One-thousandth

o an equivalent . An equiva-
lent is the weight in grams of
an ion or compound that com-
bines with or replaces one gram
of hydrogen . The atomic or
formula weight divided by
valence .

Mottles - Irregularly marked spots or
streaks, usually yellow or
orange but sometimes blue .
They are described in order of
abundance (few common, many),
size (fine, medium, coarse) and
contrast (faint, distinct,
prominent) . Mottles in soils
indicate poor aeration and lack
of good drainage .

Outwash - Sediments "washed out" bey-
ond the glacier by flowing
water and laid down in thin
beds or strata .

	

Particle size
may range from boulders to
silt .

soil - Soil that has been
Trie at 105 degrees C until it

has reached constant weight .
Parent material - The unaltered or

essentially unaltered mineral
or organic material from which
the soil profile develops by
pedogenic processes .

Particle size, soil - The grain size
r3istr=ution of the whole soil

including the coarse fraction .
It differs from texture, which
refers to the fine earth (less
than 2mm) fraction only .

	

In
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addition, textural classes are
usually assigned to specific
horizons whereas soil family
particle-size classes indicate
a composite particle size of a
part of the control section
that may include several hori-
zons .

The particle-size classes
for family groupings are as
follows :
~Fra_ gm~en_t~al Stones,

	

cobbles and
gravel with too little fine
earth to fill interstices lar-
ger than 1 mm.

Sandy-skeletal Particles coar-
ser than occupy 35% or
more by volume with enough fine
earth to fill interstices lar-
ger than 1 mm ; the fraction
finer than 2 mm is that defined
for the sandy particle-size
class .
Loamy-skeletal

	

Particles

	

2
mm-25 cm occupy 35% or more by
volume with enough fine earth
to fill interstices larger than
1 mm ; the fraction finer than 2
mm is that defined for the
loamy particle-size class .
~Cla e skeletal Particles 2
mm-25 cm occupy 35% or more by
volume with enough fine earth
to fill interstices larger than
1 mm ; the fraction finer than 2
mm is that defined for the
clayey particle-size class .
Sand The texture of the fine
eart includes sands and loamy
sands, exclusive of loamy very
fine sand and very fine sand
textures ; particles 2 mm- 25 cm
occupy less than 35% by volume .
~Loamy The texture of the fine
earth includes loamy very fine
sand, very fine sand, and finer
textures with less than 35%
clay ; particles 2 mm-25 cm
occupy less than 35% by volume .
Coarse-loamy . A loamy particle
size thatt-Fias 15% or more by
weight of fine sand (0 .25-0 .1
mm) or coarser particles
including fragments up to 73
cm, and has less than 18% clay
in the fine earth fraction .
Fine-loamy .

	

A loamy particle
size

	

has 15% or more by
weight of fine sand (0 .25-0 .1
mm) or coarser particles
including fragments up to 7 .~
cm, and has 18-35% clay in the
fine earth fraction .



Coarse-silt~. A loamy particle
size tat- 1- >ras less than 15% of
fine sand (0 .25-0 .1 mm) or
coarser particles including
fragments up to 73 cm, and has
less than 18% clay in the fine
earth fraction .

Fine-silt . A lam particle
sMe t~as less' than 15% of
fine sand (0 " 25-0 .1 mm) or
coarser particles including
fragments up to 73 cm, and has
18-35% clay in the fine earth
fraction .

Cla .e .

	

The fine earth con-
t~ 35% or

	

more clap by
weight and particles 2mm-25 cm
occupy less than 35% by volume .

Fine-clayey . A claye particle
size that has 35-60 . clay in
the fine earth fraction .

Very-fine-cla e .

	

A

	

clayey
particles ze tat has 60% or
more clay in the fine earth
fraction .

Ped - An individual soil aggre ate
such as granule, prism or block
formed by natural processes (in
contrast with a clod which is
formed artificially) .

Pedology - Those aspects of soil
science involving constitution,
distribution, genesis and
classification of soils .

N

Percolation - . The downward movement
o water through soil .

ecifically, the downward flow
water in saturated or nearly

saturated soil at hydraulic
gradients of 1 .0 or less .

Permafrost -

1 . Perennially frozen material
underlying the solum .

2 . A perennially frozen soil
horizon

Permafrost table - The upper boundary
ofperma rust, usually coinci-
dent with the lower limit of
seasonal thaw (active layer) .

Permeability - The ease with which
water and air pass through the
soil to all parts of the pro-
file . It is described as
rapid, moderate or slow .

pH - The intensity of acidity and
alkalinity,, expressed as the
logarithm of the reciprocal of
the H + concentration . pH 7 is
neutral, lower values indicate
acidity and higher values alka-
linity .
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Phase , soil - A soil phase is a unit
oT soil outside the system of
soil taxonomy .

	

It is a func-
tional unit and is used at any
categorical level from order to
Series . It is used to charac-
terize soil and landscape pro-
perties that are not used as
criteria in soil taxonomy . The
major phase differentiae are :
slope, erosion, deposition,
stoniness, texture, salinity,
and calcareousness .

Plastic Limit - The water content
corresponding to an arbitrary
limit between the plastic and
the semisolid states of consis-
tency of a soil .

Plasticity Index - The numerical dif-
ference between the liquid and

the plastic limit . The plas-
ticity index gives the range of
moisture contents within which
a soil exhibits plastic proper-
ties .

Potential eva otrans iration (PE) -
~The maximum quantity-of water

capable of being lost as water
vapor, in a given climate, by a
continuous stretch of vegeta-
tion covering the whole ground
and well supplied with water .

Profile, soil - A vertical section of
thesail through all its hori-
zons and extending into the
parent material .

Reaction, soil - The acidity or alka-
--TiniTyof a soil .

	

Soil reac-
tion classes are characterized
as follows :

extremely acid .

	

. . pH < 4 .5
very strongly acid . 4 .5 to 5 .0
strongly acid . . . 5 .1 to 5 .5
medium acid . . . . 5 .6 to 6 .0
slightly acid . . . 6 .1 to 6 .5
mildly alkaline . . 7 .4 to 7 .8
mod . alkaline . . . 7 .9 to 8 .4
strongly alkaline . 8 .5 to 9 .0
very strongly alkaline . .> 9 .0

_R_e_g_o~l_~ith_ - The unconsolidated mantle-of weathered rock and soil
material on the earth's sur-
face .

Relief - The elevation of inequali-
ties of the land surface when
considered collectively .

Runoff - The portion of the total
recipitation on an area that
lows away through stream chan-

nels .

	

Surface runoff does not
enter the soil .

	

Groundwater
runoff or seepage flow from

9
roundwater

	

enters

	

the

	

soil
efore reaching the stream .

Saline Soil - A nonalkali soil con-
taining soluble salts in such
quantities that they interfere
with the growth of most crop
plants . The conductivity of
the saturation extract is
reater than 4 millsiemens/cm
ms/cm), the exchangeable-so-
dium percentage is less than
15, and the pH is usually less
than 8 .5 . Approximate limits
of salinity classes are :

Salinization - The process of accumu-
a on of salts in the soil .

Salt-Affected Soil - Soil that has
Been a verse y modified for the
growth of most crop plants by
the presence of certain types
of exchangeable ions or of
soluble salts . It includes
soils having an excess of
salts, or an excess of
exchangeable sodium or both .

Sand - A soil particle between 0 .05
and 2 .0 mm in diameter . The
textural class name for any
soil containing 85 percent or
more of sand and not more than
10 percent of clay .

Saturation Percentage - The moisture
percentage o a saturated soil
paste, expressed on an oven dry
weight basis .

Seepage -

non-saline . . . . 0 to 4 ms/cm
slightly saline . 5 to 8 ms/cm
mod . sine . . .9 to 15 ms/cm
strongly saline . . > 15 ms/cm

1 . The escape of water down-
ward through the soil .

2 . The emergence of water from
the soil along an extensive
line of surface in contrast
to a spring where water
emerges from a local spot .

Series ,

	

soil - A category in the
Cana~àn System of Soil Classi-
fication . It consists of soils
that have soil horizons similar
in their differentiating char-
acteristics and arrangement in
the profile, except for surface
texture and are formed from a
particular type of parent
material .

~Shrinkage limit - This is the mois-
ture content at which an equi-
librium condition of volume
change is reached and further
reduction in moisture content
will not cause a decrease in
the volume of the soil mass .



Shrinka e ratio - This is the ratio
weeil the volume change and a

corresponding change in mois-
ture content .

	

It equals the
apparent specific gravity of
the dried soil .

Silt - (a) Individual mineral parti-
cles of soil that range in
diameter between 0 .05 to .002
mm . (b) Soil of the textural
class silt contains greater
than 80 percent silt and less
than 12 percent clay .

Slickenside - Smoothed surfaces along
planes of weakness resulting
from the movement of one mass
of soil against another in
soils dominated by swelling
clays .

Sodium-Adsorption Ratio (S .A.R.) - A
~rator- so

	

extracts and
irrigation waters used to
express the relative activity
of sodium ions in exhange reac-
tions with soil .

	

Where the
ionic concentrations are
expressed as milliequivalents
per litre .

Soil - The

	

unconsolidated mineral
material on the immediate sur-
face of the earth that serves
as a natural medium for the
growth of land plants . Soil
has been subjected to and
influenced by genetic and envi-
ronmental factors of :

	

parent
material, climate (including
moisture

	

and

	

temperature
effects), macro- and micro-or-
ganisms, and topogra by

	

all
acting over a period

	

time .

Solum - The .upper horizons of a soil
above the parent material and
in which the processes of soil
formation are active .

	

It usu-
ally comprises the A and B hor-
izons .

Stones - Rock fragments greater than
25 cm in diameter .

Stoniness - The relative proportion
~n~stones in or on the soil .

The classes of stoniness are
defined as follows :

Stones 0. Nonston -- Land hav-
nI gTess than . l% of surface

occupied by stones .

Stones 1 . Sli htl

	

stop

	

--
Ian 7iaving 0.01-0.11 sur-
face occupied by stones .
Stones 15-30 cm in diameter,
10-30 m apart . The stones
offer only slight to no hin-
drance to cultivation .
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StorageStorage Capacity - Refers to the max-
imum amount of readily availa-
ble water that can be stored
within the rooting zone of a
crop in a given soil . For
practical irrigation purposes
50 percent of the total soil
water between field capacity
and wilting point may be con-
sidered as readily available .

Stratified materials - Unconsolidated
sand, slit an clay arranged in
strata or layers .

Structure - The combination or
arrangement of primary soil
particles into secondary soil
particles, units or peds, which
are separated from adjoining
aggregates by surfaces o weak-
ness . Aggregates differ in
grade (distinctness) of devel-
opment . Grade is described as
structureless (no observable
aggregation or no definite ord-
erly arrangement amorphous if
coherent, single-grained if
noncoherent), weak, moderate,
and strong . The aggregates
vary in

	

c1ass (size)

	

and are
described as fine, medium,
coarse, and very coarse .

	

The
size classes vary according to
the type (shape) of structure .
The types of structure are :

Stones 2 . Moderately stony --
Snd`Favin

	

U-1-31 of sur ace
occu ied 9y stones .

	

Stonesp
15-30 cm in diameter,

	

2-10 m
apart . Stones cause some
interference with cultivation .

Stones 3 .

	

Ver stony -- Land
a~v~ng 73-15

	

s

	

ce

	

occu-
pied by stones .

	

Stones 15-30
cm in diameter, 1-2 m apart .
There are sufficient stones to
constitute a serious handicap
to cultivation .

Stones 4 . _Exceedin l stony --
an3-Tiaving 15-5OX of surTace
occup ied by. stones . Stones
15-30 cm in diameter, 0 .7-1 .5 m
apart .

	

There are sufficient
stones to prevent cultivation
until considerable clearing has
been done .

Stones 5 . Excessively ~ston~ --
anci-having more thanW. of

surface occupied by stones .
Stones 15-30 cm in diameter,
less than 0 .7 m apart . The
land is too stony to permit
cultivation .

Granular - Having more or less
round aggregates without
smooth faces and edges



Platy - Having thin, plate-like
aggregates with faces mostly
horizontal

Blocky - Having block-like
aggregates with sharp, angular
corners

Suban ular

	

blocky -

	

Having
c aggregates with

rounded and flattened faces and
rounded corners By convention
an aggregate is described in
the order of grade, class and
type, e .g . strong, medium,
blocky and moderate,

	

coarse,
granular . In the parent-mater-
ial of soils the material with
structural shapes may be desig-
nated as pseudo-blocky, pseudo-
platy, etc . In stratified
materials,

	

a bed is a unit
layer distinctly separable from
other layers and is one or more

zons .

The size range of the const-
ituent primary particles are as
follows :

Diameter (mm)
Very coarse sand . . . .2 .0-1 .0
Coarse sand . . . . . .1 .0-0 .5
Medium sand . . . . . 0 .5-0 " 25
Fine sand . . . .0 .25-0 " 10
Very fine sand . . . 0 .10-0 .05
Silt . . . . . . . . 0 .05-0 .002
Clay .

	

. . . . . . . .< 0 .002
Fine clay . . . . . . < 0 .0002

Till , glacial~~al~ - Unstratified glacial
ea pos1tes consisting of clay,
sand, gravel, and boulders
intermingled in any proportion .

Tilth - The physical condition of
soil as related to its ease of
tillage, fitness as a seedbed,
and its impedance to seedling
emergency and root penetration .

Topography - Refers to the percent
slope and the pattern or
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Figure 9 : Soil Textural
Classes

cm thick but a lamina is a Texture/Group/Class
similar layer less than 1 cm
thick . Coarse S Sand

LS Loamy Sand
Soil Surve - The systematic examina- SL Sandy Loam

t on, description, classifica-
tion, and mapping of soil in an Medium Si Silt
area . SiL Silt Loam

Swamp - See Appendix C SiCL Silty Clay Loam
L Loam

Texture , soil - The relative propor- CL Clay Loamtions~ the fine earth (less
than 2 mm.) fraction of a SCL Sandy Clay Loam
soil . Textural classes are VFSL Very Fine Sandy Loam
usually assigned to specific
horizons whereas family parti- Fine SiC Silty Clay Loam
cle size classes indicate a SC Sand Clay
composite particle size of a C Clay
portion of the control section

HC Heavy Claythat may include several hori-



frequency of slopes in
different directions . A set of
10 slope classes are used to
denote the dominant but not
necessarily most abundant
slopes within a mapping unit .
Letters are used for multiple
slopes (irregular surface) .

Slope Slope

	

Percent Approx .
Class Name

	

slope degrees
1 level

	

0-0 .5

	

0
2 nearly level .5-2 .5 .3-1 .5
3 very gentle

	

2-5

	

1-3
4 gentle

	

6-9 3 .5-5
5 moderate

	

10-15 6-8 .5
6 strong

	

16-30 9=17
7 very strong

	

31-45

	

17-24
8 extreme

	

46-70 25-35
9 steep

	

71-100 35-45
10 very steep

	

>100

	

>45

Underground runoff - (or
seepage)- aEe-=r owing towards
stream channels after
infiltration into the ground .

Unified

	

Soil

	

Classification

	

S_ sy tem
(engineer ng

	

-
classification system based on
the identification of soils
according to their particle
size, gradation, plasticity
index and liquid limit .

Urban Land - Areas so altered or
OT~structed by urban works or
structures that identification
of soils is not feasible .

Variant , Soil - A soil whose
propergs are believed to be
sufficiently different from
other known soils to justify a
new series name, but comprising
such a limited

of
area

that creation of a new seriesis not justified.

Varve - A distinct band representing
the annual deposit in
sedimentary materials

regardless of origin and
usually consisting of two
layers, one thick light colored
layer of silt and fine sand
laid down in the spring and
summer, and the other a thin,
dark colored laper o£ clay laid
down in the fall and winter .

Water balance , soil - Is the daily
amount ofreadily available
water retained by the soil .
The daily soil-water balance is
decreased by the amount that
the daily consumptive use
exceeds the daily rainfall .
When daily rainfall exceeds the
consumptive use, the daily
balance increases by the amount
of the difference unless the
soil-water balance is at
storage capacity, in which case
the excess is assumed to be
lost by runoff or deep
percolation .

Water table - (groundwater surface ;
tree water surface ; groundwater
elevation) Elevation at which
the pressure in the water is
zero with respect to the
atmospheric pressure .

Water-holding capacity - The ability
o a soi to old water . The
water-holding capacity of sandy
soils is usually considered to
be low,

	

while that of clayey
soils is high .

	

It is often
expressed in cm of water per 30
cm depth of soil .

Weathering - The physical and
c emical disintegration,
alteration and decomposition of
rocks and minerals at or near
the earth's surface by
atmospheric agents .

Xerophyte - Plants capable of
surviving extended periods of
soil drought .



ORGANIC HORIZONS

Organic horizons are found in
Organic soils,

	

and commonly at the
surface of mineral soils .

	

They may
occur at any depth beneath the sur-
face in buried soils,

	

or overlying
geologic deposits . They contain more
than 17% organic carbon (approxi-
mately 30% organic matter) by weight .
Two groups of these horizons are
recognized, 0 horizons and the L, F,
and H horizons .

0

	

This is an organic horizon devel-
oped mainly from mosses, rushes,
and woody materials .

Appendix B

SOIL HORIZON DESIGNATIONS
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LFH These organic horizons developed
primarily from leaves, twigs,
woody materials and a minor com
ponent of mosses under imper-
fectly to well drained forest
conditions .

L

	

This is an organic horizon
characterized by an accumula-
tion of organic matter in
which the original structures
are easily discernible .

F

	

This is an organic horizon
characterized by an accumula-
tion of pary decomposed
organic matter . The original
structures in part are diffi-
cult to recognize . The hori-
zon map be partlp comminuted
by soil fauna as in moder, or
it may be a partly decomposed
mat permeated by fungal
hyphae as in mor .

This is an organic horizon
characterized by an accumula-
tion of decomposed organic
matter in which the original
structures are indiscernible .
This material differs from
the F horizon by its greater
humification chiefly through
the action of organisms . It
is fre uently intermixed with
minera grains, especially
near the function with the
mineral horizon .

INERAL HORIZONS

al horizons are those that
less than 30% organic matter
ht as specified for organic
.

is a mineral horizon or hor-
s formed at or near the sur-
in the zone of leaching or

val of materials in solution
suspension or of maximum in
accumulation of organic mat-
or both . Included are :

horizons in which organic
matter has accumulted as a
result of biological activity
(Ah) ;

Of The fibric horizon is the
least decomposed of all the
organic soil materials . It
has large amounts of well-
preserved fiber that are H
readily identifiable as to
botanical origin . A fibric
horizon has 40% or more of
rubbed fiber by volume and a
pyrophosphate index of 5 or
more . If the rubbed fiber
volume is 75% or more, the
pyrophosphate criterion does
not apply .

Om The mesic horizon is the
intermediate stage of decom-
postion with intermediate
amounts of fiber, bulk den-
sity and water-holding capac-
ity . The material is partly MASTER
altered both physically and
biochemicallq . A mesic hori- Mine
zon is one that fails to meet contain
the requirements of fibric or by wei
of humic .

Oh The humic horizon is the most

horizonsA

This
highly decomposed of the
organic soil materials . It

izon
face

has the least amount of
fiber, the highest bulk den-

remoand
sity, and the lowest satu- situ
rated water-holding capacity . ter,
It is very stable and changes
very little physically or l .
chemically with time unless
it is drained . The humic
horizon has less than 10%
rubbed fiber by volume and a
pyrophosphate index of 3 or
1 ess .



2 . horizons that have . been elu-
viated of clay, iron, alumi-
num, or organic matter, or
all of them (Ae) ;

3 . horizons having characteris-
tics of 1) and 2) above but
transitional to underlying B
or C (AB or A and B) ;

4 . horizons markedly disturbed
by cultivation or pasture
(Ap) .

B

	

This is a mineral horizon or hor-
izons characterized by one or
more of the following :

1 . an enrichment in silicate
clay, iron, aluminum, or
humus

	

alone or in combina-
tion ?Bt,Bf,Bfh,Bhf, and Bh) ;

2 . a prismatic or columnar
structure that exhibits pro-
nounced coatings or stainings
and significant amount of
exchangeable Na (Bn) ;

3 . an alteration by hydrolysis,
reduction, or oxidation to
give a change in color or
structure from horizons above
or below, or both, and does
not meet the re uirements of
1) and 2) above gBm,Bg) .

This is a mineral horizon or hor-
izons comparatively unaffected by
the pedogepic processes operative
in A and B, excepting (i) the
process of gleying and (ü) the
accumulation of calcium and mag-
nesium carbonates and more solu-
ble salts (Cca,Csa,Cg, and C) .
Marl and diatomaceous earth are
considered to be C horizons .

R

	

This is consolidated bedrock that
is too hard to break with the
hands or to dig with a spade when
moist and that does not meet the
requirement of a C horizon . The
boundary between the R layer and
overlping unconsolidated material
is called a 1ithic contact .

W

	

This is a layer of water in Gley-
solic, Organic, or Cryosolic
soils .

	

It is called a hydric
layer in Organic soils .

LOWER-CASE SUFFIXES

b

	

Buried soil horizon .

A cemented (irreversible) pedo-
genic horizon . The ortstein of a
Podzol, , and a layer cemented by
calcium carbonate and a duripan
are examples .

ca A horizon with secondary carbo-
nate enrichment where the concen-
tration of lime exceeds that pre-
sent in the unenriched parent
material .

	

It is more than 10cm
thick,

	

and if it has a CaC03
equivalent of less than 15 per-
cent it should have at least 5
percent more CaC03 equivalent
than the parent material (IC) .
If it has more than 15 percent
CaC03 equivalent it should have
1/3 more CaC03 equivalent than
IC .

	

If no IC is present, this
horizon is more than 10 cm thick
and contains more than 5 percent
by volume of secondary carbonates
in concretions or soft, powdery
forms .

cc Cemented (irreversible) pedogenic
concretions .

e

	

A horizon characterized by the
eluviation of clay, iron, alumi-
num, or organic matter alone or
in combination .

	

When dry, it is
usually higher in color value by
1 or more units than an underly-
ing B horizon . It is used with A
(Ae) .

f

	

A horizon enriched with amorphous
material, principally Al and Fe
combined with organic matter . It
usually has a hue of 7 .5YR or
redder or its hue is IOYR near
the upper boundary and becomes
yellower with depth . When moist,
the chroma is higher than 3 or
the value is 3 or less . It con-
tains 0 .6% or more pyrophosphate-
extractable Al+Fe in textures
finer than sand and 0 .4% or more
in sands (coarse sand, sand, fine
sand, and very fine sand) .

	

The
ratio of pyrophosphate-extracta-
ble Àl+Fe to clay (less than
0 .0002mm) is more than 0 .05 and
organic C exceeds 0 .5% .

	

Pyro-
hosphate-extractable Fe is at
east 0 .3%, or the ratio of

organic C to pyrophosphate-ex-
tractable Fe is less than 20

	

or
both are true . It is used with B
alone (Bf), with B and h (Bhf),
with B and g (Bfg), and with
other suffixes . The criteria for
"f" do not apply to Bgf horizons .
The following horizons are dif-
ferentiated on the basis of
organic carbon content :

	

Bf -
0 .5% to 5% organic carbon .

	

Bhf-
more than 5% organic carbon .

g
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A horizon characterized by gray
colors, or prominent mottling, or
both, indicative of permanent or
periodic intense reduction .
Chromas of the matrix are gener-
ally 1 or less . It is used with
A and e (Ae ) ; with B alone (Bg) ;
with B and

	

(Bfg) ; with B, h,
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and f (Bhfg) ; with B and t (Btg) ; distinguished from the Bfg
with C alone (Cg) ; with C and k of gle ed Podzols on the
(Ckg) ; and several others . In basis of the extractability
some reddish parent materials, of the Fe and Al . The Fe
matrix colors of reddish hues and in the Bgf horizon is
high chromas ma persist despite thought to have accumulated
long periods of reduction . In as a result of the oxida-
these soils, horizons are desig- tion of ferrous iron . The
nated as g if there is gray mot- iron oxide formed is not
tling or if there is marked associated intimately with
bleaching on ped faces or along Manic matter or with Al,
cracks . it is sometimes crys-

talline . The Bgf horizons
Aeg This horizon must meet the are usually prominently

definitions of A,e, and g . mottled, with more than
half of the soil material

Bg These horizons are analo- occurring as mottles of
gous to Bm horizons but high chroma .
they have colors indicative
of poor drainage and

The
Cg, Ckg, Ccag, Csg, Csag When g

iodic reduction . y is used with C alone, or
include horizons occurring with C and one of the low-
between A and C horizons in er-case suffixes k, ca, s,
which the main features are or sa, it must meet the
(i) colors of low chroma, definiton for C and for the
that is : chromas of 1 or particular suffix .
less, without mottles on
ped surfaces or in the h A horizon enriched with organic
matrix if peds are lacking ; matter . It is used with A alone
or chromas of 2 or less in (Ah) ; or with A and e (Ahe) "

A
or

hues of IOYR or redder, on with B alone (Bh) ; or with and
ped surfaces or in the f (Bhf) .
matrix if peds are lacking,
accompanied by more promi- Ah A horizon enriched with
nent mottles than those in organic matter that either
the C horizon ; or hues has a color value at least
bluer than 10Y, with or one unit lower than the
without mottles on ped sur- underlying horizon or con-
faces or in the matrix if tains 0 .5% more organic
peds are lacking . (ii) carbon than the IC, or
colors indicated in (i) and both . It contains less
a change in structure from than 17% organic carbon by
that of the C horizons . weight .
(iii) color indicated in
( i) and illuviation of clay Ahe An Ah horizon that has
too slight to meet the undergone eluviation as
requirements of Bt ; or evidenced, under natural
accumulation or iron oxide conditions, by streaks and
too slight to meet the lim- splotches of differing
its of Bgf . (iv) colors shades of gray and often by
indicated in (i) and remo- platp structure . It may be
val of carbonates . Bg hor- overlain by a darker-co-
izons occur in some Orthic lored Ah and underlain by a
Humic Gleysols and some lighter-colored Ae .
Orthic Gleysols .

Bh This horizon contains more
Bfg Bhfg, Btg, and others when than 1% organic carbon,

used in any of these combi- less than 0 .3% pyrophosp-
nations the limits set for hate-extractable Fe, and
f, hf, t, and others must has a ratio of organic car-
be met . bon to pyrophosphate-ex-

tractable Fe of 20 or more .
Bgf The dithionite-extractable Generally the color value

Fe of this horizon exceeds and chroma are less than 3
that of the IC by 1X or when moist .
more . Pyrophosphate-ex-
tractable Al + Fe is less Bhf Defined under 'f' .
than the minimum limit spe-
cified for 'f' horizons . j Used as a modifier of the suf-
This horizon occurs in Fera fixes e, f g, n, and t to denote
Gleysols and Fera Humic an expression of ; but failure to
Gleysols, and possibly meet, the specified limits of the
below the Bfg of gleyed suffix it modifies . It must be
Podzols . It is



placed to the right and adjacent
to the suffix it modifies . For
example Bfgj means a Bf horizon
with weak expression of gleying-
Bfjgj means a B horizon with weal
expression of both 'f' and 'g'
features .

Aej

	

It denotes an eluvial hori-
zon that is thin, disconti-
nuous or slightly discerni-
ble .

Btj

	

It is a horizon with some
illuviation of clay,

	

but
not enough to meet the lim-
its of Bt .

Btgj, Bmgj Horizons that are mot-
tled but do not meet the
criteria of Bg .

Bfj

	

It is a horizon with some
accumulation of

	

KY
rophosp-

hate-extractablehate-extractable Al and Fe
but not enough to meet the
limits of Bf .

Bntj or Bnj Horizons in which
development of solonetzic B
properties is evident but
insufficient to meet the
limits for Bn or Bnt .

k

	

Denotes the presence of carbo
nate,

	

as indicated . by visible
effervescence when dilute HC1 is
added .

	

Most often it is used
with B and m (Bmk) or C (Ck), and
occasionally with Ah or Ap (Àhk,

ApkJ,
or organic horizons (Ofk,

m A horizon slightly altered by
hydrolysis, oxidation, or solu-
tion, or all three, to give a
change in color or structure, or
both . It has :

- 5 8-

n

	

A horizon in which the ratio of
exchangeable Ca to exchangeable
Na is 10 or less .

	

It must also
have kthe following distinctive
morphological characteristics :
prismatic or columnar structure,
dark coatings on ped surfaces,
and hard to very hard consistence
when dry .

	

It is used with B, as
Bn or Bnt .

p A horizon disturbed by man's
activities, such as cultivation,
logging, habitation, etc . It is
used with A and 0 .

s

	

A horizon with salts,

	

including
gypsum

	

which may be detected as
crystals or veins,

	

as surface
crusts of salt crystals, by
depressed crop growth, or by the
presence of salt-tolerant plants .
It is commonly used with C and k
(Csk), but can be used with any
horizon or combination of horizon
and lowercase suffix ._

sa A horizon with secondary enrich-
ment of salts more soluble than
calcium and magnesium carbonates,
in which the concentration of
salts exceeds that present in the
unenriched parent material .

	

The
horizon is

	

10 cm or more thick .
The conductivity of the satura-
tion extract must be at least 4
ms/cm and must exceed that of the
C horizon by at least one-third .

t

	

An illuvial horizon enriched with
silicate clay . It is used with B
alone (Bt), with B and g (Btg),
with B and n (Bnt), etc .

Bt

	

A Bt horizon is one that
contains illuvial

	

layer-
lattice clays . It forms,
below an eluvial horizon,
but may occur at the sur-

contain at least 3%

1 . Evidence of alteration in one face . of a soil that has
of the following forms : been partially truncated .

It usually has a higher
a) Higher chromas and redder ratio of fine clay to total

hues than the underlying clap than IC . It has the
horizons . following properties :

b) Removal of carbonates, 1 . If any part of an elu-
either partially (Bmk) or vial horizon remains
completely (Bm) . and there is no litho-

logic discontinuity
2 . Illuviation, .i£ evident, too between it and the Bt

slight to meet the require- horizon, the Bt horizon
ments of a Bt or a podzolic contains more total and
B . fine clay than the elu-

vial horizons, as fol-
3 . Some weatherable minerals . lows :

4 . No cementation or induration a) If any part of the
and lacks a brittle consis- eluvial horizon has
tence when moist . This suf- less than 15% total -
fix can be used as Bm, Bmgj, clay in the fine
Bmk, and Bms . earth fraction (2mm)

the Bt horizon must



more clay,

	

e.g.,Ae
10% clay-Bt minimum
13% clay .

b) If the eluvial hori-
zon has more than
15% and less than
40% total clay in
the fine earth trac-
tion, the ratio of
the clay in the Bt
horizon to that in
the eluvial horizon
must be 1 .2 or more,

20% clay
ingcrease in the Bt
over Ae .

c) If the eluvial hori-
zon has more than
40% total clay in
the fine earth frac-
tion, the Bt horizon
must contain at
least 8% more clay
than the eluvial
horizon, e .g . Ae 50%
clay ; Bt at least
58% clay .

2 . A Bt horizon must be at
least 5 cm thick . In
some sandy soils where
clay accumulation
occurs in the lamellae,
the total thickness of
the lamellae should be
more than 10 cm in the
upper 150 cm of the
profile .

3 .

	

In massive soils the Bt
horizon should have
oriented clays in some
ores and also as
ridges between the

sand grains .

4 . If peds are present, a
Bt horizon shows clay
skins on some of the
vertical and horizontal
ped surfaces and in the
fine pores, or shows
oriented clays in 1% or
more of the cross sec-
tion as viewed in thin
section .

5 . If a soil shows a
lithologic discontinu-
ity between the eluvial
horizon and the Bt hor-

izon, or if only a plow
layer overlies the Bt
horizon, the Bt horizon
need show only clay
skins in some part,
either in some fine
pores or on some verti-
cal and horizontal ped
surfaces . Thin sec-
tions should show that
some part of the
horizon has about 1% or
more of oriented clay
bodies .

Btj

	

Bt,'

	

and

	

Btg

	

are

	

defined
under j and g .

that is markedly dis-
physical or faunfil
her than cryoturbatlon .
of marked disruption

he inclusion of material
r horizons, absence of
on, etc . must be evident
ast half of the cross
f the pedon .

	

Such tur-
n result from blowdown
mass movement of soil

, and burrowing animals .
e used with any horizon
izon with the exception
alone ; e .g . Aeu, Bfu,

of fragspan character .
n is a loamy subsurface
f high bulk density and
organic matter content .

it has a hard consis-
seems to be cemented .

t,

	

it has moderate to
tleness .

	

It frequently
hed fracture planes and
in by a friable B hori-
ir dry clods of fragic
slake in water .

affected by cryoturba-
manifested by disrupted
n horizons � incorpora-
aterials from other hor-
mechanical sorting in
half of the cross sec-

the pedon . It is used
, and C alone or in com-
with other subscripts,

, Ahgy,

	

Bmy,

	

Cy,Cgy,
.

layer .

	

It may be used
with any horizon or layer, e .g .
0hz, Bmz, Cz, Wz .

u A horizon
rupted b

o
Evidence
such as
from oth
the hori
in at l
section
bation c
of trees,
on slope
It can
or subho
of A or B
BCu .

x A horizon
A fragip
horizon
very low
When dry,
tence and
When moi
weak bri
has blea
is overl
zon .
horizons

y A horizon
tion as
and brok
tion of
izons and
at least
tion of
with A,
bination
e .g . Ah
Cygj, et

z A frozen



C.1

	

GENETIC MATERIALS

Unconsolidated mineral component

The unconsolidated mineral compo-
nent consists of clastic sediments
that may or may not be stratified,
but whose particles are not cemented
together . They are essentially of
glacial or post-glacial origin but
include poorly consolidated and
weathered bedrock .

Anthro o enic - Man-made or man-modi-
fied materials, including those
associated with mineral exploi-
tation and waste disposal .

Colluvial - Massive to moderatelyweil stratified,

	

nonsorted to
poorly sorted sediments with
any range of particle sizes
from clay to boulders and
blocks that have reached their
present . position by direct,
gravity-induced movement .

They are restricted to pro-
ducts of mass-wasting whereby
the debris is not carried by
wind, water, or ice (excepting
snow avalanches) .

Eolian - Sediment, generally consist-
ing of medium to fine sand and
coarse silt particle sizes,
that is well sorted,

	

poorly
compacted, and may show inter-
nal structures such as cross
bedding or ripple laminae, or
may be massive . Individual
grains may be rounded and show
signs of frosting .

These materials have been
transported and deposited by
wind action .

Fluvial - Sediment enerally consist-
ing of grave and sand with a
minor fraction of silt and
clay .

	

The

	

gravels are

	

typi-
cally rounded and contain
interstitial sand . Fluvial
sediments are commonly moder-
ately to well sorted and dis-
play stratification,

	

but mas-
sive, nonsorted fluvial travels
do occur . These materials have
been transported and deposited
by streams and rivers .

	

Finer
textured Fluvial deposits of
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modern rivers are termed Allu-
vium .

Lacustrine - Sediment generally con-
sisting of either stratified
fine snad, silt, and clay depo-
sited on the lake bed ; or mod-
erately well sorted and strati-
fied sand and coarser materials
that are beach and other near-
shore sediments transported and
deposited by wave action .

These are materials that
either have settled from sus-
pension in bodies of standing
fresh water or have accumulate
at their margins through wave
action .

Marine - Unconsolidated .deposits of
clay, silt, sand, or gravel
that are well to moderately
well sorted and well stratified
to moderately stratified (in
some places containing shells) .
They have settled from suspen-
sion in salt or brackish water
bodies or have accumulated at
their margins through shoreline
processes such as wave action
and longshore drift .

Morainal - Sediment generally con-
-1sting

	

of

	

well

	

compacted
material that is nonstratified
and contains a heterogeneous
mixture of particle sizes,
often in a mixture . of sand,
silt, and .clay that has been
transported beneath, beside,
on, within and in front of a
glacier and not modified by any
intermediate agent .

Saprolite - Rock containing a high
proportion of residual silts
and clays formed by alteration,
chiefly by chemical weathering .

The rock remains in a coher-
ent state, interstitial grain
relationships are undisturbed
and no downhill movement due to
gravity has occurred .

Undifferentiated - A layered sequence
o

	

more than three typed of



genetic material outcropping on
a steep erosional escarpment .

Volcanic - Unconsolidated pyroclastic
sediments . These include vol-
canic dust, ash, cinders, and
pumice .

Qualifying Descrip tors

These have been introduced to qua-
lify the genetic materials and to
supply additional information about
the mode of formation or depositional
environment .

Glacial - Used to qualify nonglacial
genetic materials or process
modifiers where there is direct
evidence that glacier ice
exerted a strong but secondary
or indirect control upon the
mode of o ngin of the materials
or mode of operation of the
process . The use of this qua-
lifying descriptor implies that
glacier ice was close to the

Glaciomarine - Materials of glacial
or g n laid down in a marine
environment,

	

as a result of
settling from melting, floating
ice and ice shelves .

Organic component

The organic component consists of
peat deposits containing >30% organic
matter by weight that may be as thin
as 10 cm if they overlie bedrock but
are otherwise greater than 40 cm and
generally greater than 60 cm thick .
The classes and their definitions
follow .

B Bog
N Fen
S Swamp

Bog - A bog is a peat-covered or
peat-filled area, generally
with a high water table .

	

Since
the surface of the peatland is
slightly elevated, bogs are
either unaffected or partly
affected by nutrient-rich
groundwaters from the surround-

ing mineral soils . The
groundwater is generally acidic
and low in nutrients (ombro-
trophic) . The dominant peat
materials are sphagnum and for-
est peat, underlain, at times,
by fen peat .

Fen - A fen is a peat-covered or
peat-filled area with a high
water table, which is usually
at the surface .

	

The dominant
materials are shallow to deep,
well to moderately decomposed
fen peat . The waters are
mainly rich in nutrients (min-
erotrophic) and are derived
from mineral soils .

	

The peat
materials are therefore higher
in both nutrients and pH than
the peats associated with bogs .

Swamp - A swamp is a peat-covered or
peat-fied area . The peat
surface is level or slightly
concave in cross section .

	

The
water table is frequently at or.
above the peat surface .

	

There
is strong water movement from

Material modifiers are used to
qualify unconsolidated mineral and
organic deposits . Particle-size
classes serve to indicate the size,
roundness and sorting of unconsoli-
dated mineral deposits . Fiber
classes indicate the degree of decom-
position and fiber size of organic
materials .

Particle size classes for
unconsoI7idated mineral materials

Blocky : An accumulation of angular
particles greater than 256
mm in size .

Bouldery :An accumulation of rounded
particles greater than 256
mm in size .

Clayey : An accumulation of particles
where the fine earth frac-
tion contains 35% or more
clay (<0 .002 mm) by weight
and particles greater than 2
mm are less than 357. by
volume .

site of the deposition of a margins or other mineral
material or the site of opera- sources . The microrelief is
tion of a process . hummocky, with many pools pre-

sent . The waters are neutral
Glaciofluvial - Fluvial materials or slightly acid . The dominant

s owng clear evidence of hav- peat materials are shallow to
ing been deposited either deep mesic to humic forest and
directly in front of or in con- fen peat .
tact with glacier ice .

Glaciolacustrine - Lacustrine materi-
a s epos ted in contact with C .2 GENETIC MATERIAL MODIFIERS
glacial ice .



Cobbly : An accumulation of rounded
particles having a diameter
of 64-256 mm .

Gravelly :An accumulation of rounded
articles ranging in size
rom pebbles to boulders .

Loamy :

	

An accumulation of particles
of which fine earth fraction
contains 35% or more clay
(<0 .002 mm)

	

by weight and
particles greater than 2 mm
are less than 35% by volume .

Pebbly : An accumulation of rounded
particles having a diameter
of 2-64 mm .

Rubbly : An accumulation of angular
fragments having a diameter
of 2-256 mm .

Sandy :' An accumulation of particles
of which the fine earth
fraction contains more than
70°6 by weight of fine snad
or coarser particles . Par-
ticles greater than 2 mm
occupy less than 35% by
volume .

Silty :

	

An accumulation ofparticles
of which the fine earth
fraction contains less than
15% of fine sand or coarser
particles and has less than
35% clay . Particles greater
than 2 mm occupy less than
35% by volume .

Fiber classes for organic materials

The amount of fiber and its dura-
bility are important characterizing
features of organic deposits in that
they reflect on the degree of decom-
position of the material . The preva-
lence of woody materials in peats is
also of prime importance .

Fibric :The least decomposed of all
organic materials ; there is a
large amount of well-preserved
fiber that is readily identi-
fiable as to botanical origin .
Fibers retain their character
upon rubbing .

Mesic : Organic

	

material in

	

an
intermediate stage of decom-
postion ; intermediate amounts
of fiber are present that can
be identified as to their
botanical origin .

Humic. ; Highly decomposed

	

organic
material ; small amounts of
fiber are present that can be
identified as to their botani-
cal origin . Fibers can be
easily destroyed by rubbing .
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Woody : Organic material containing
more than 50% of woody fibers .

C .3

	

SURFACE EXPRESSION

The surface expression of genetic
materials is their form (assemblage
of slopes)

	

and pattern of forms .
Form as applied to unconsolidated
deposits refers specifically to the
product of the initial mode of origin
of the materials .

	

When applied to
consolidated materials

	

form refers
to the product of their modification
by geological processes . Surface
expression also indicates the manner
in which unconsolidated genetic
materials relate to the underlying
unit .

Consolidated and Unconsolidated
minera sur ace casses

Apron - A relatively gently slope at
the foot of a steeper slope and
formed by materials from the
steeper, upper slope .

Blanket - A mantle of unconsolidated
materials thick enough to mask
minor irregularities in the
underlying unit but , still con-
forming to the general underly-
ing topography .

Fan - A fan-shaped form similar to
the segment of a cone and hav-
ing a perceptible gradient from
the apex to the toe .

~Hummo~ck_y - A very complex sequence of
-slopes extending from somewhat
rounded depressions or kettles
of various sizes to irregular
to conical knolls or knobs .
There is a general lack of con-
cordance between knolls or

Mressions .

	

Slopes are gener-
y 9-70% (5-35 degrees) .

Inclined - A sloping, unidirectional
surface with a generally con-
stant slope not broken by
marked irregularities .

	

Slopes
are 2-70% (1-35 degrees) .

	

The
form of inclined slopes is not
related to the initial mode of
origin of the underlying mater-
ial .

Level - A flat or very gently slop-
ing unidirectional surface
with a generally constant slope
not broken by marked elevations
and depressions . Slopes are
generally less than 2% (1
degree) .



Rolling - A very regular sequence of
moderate slopes extending from
rounded, sometines confined
concave depressions to broad,
rounded convexities producing a
wavelike pattern of moderate
relief . Slope length is often
1 .6 km or greater and gradients
are greater than 5% (3
degrees) .

Ridged - A long, narrow elevation of
the surface, usually sharp
crested with steep sides .

	

The
ridges may be parallel, subpar-
allel, or intersecting .

Steep - Erosional slopes

	

greater
than 70% (35 deg rees3,

	

on both
consolidated and unconsolidated
materials . The form of a steep
erosional slope on unconsoli-
dated materials is not related
to the initial mode of origin
of the underlying material .

Terraced - Scarp face and the hori-
zontal or gently inclined sur-
face (tread) above it .

Undulating - A very regular sequence
or gentle slopes that extends
from rounded, sometines con
fined concavities to broad
rounded convexities producing a
wavelike pattern of low local
relief . Slope length is gener-
ally less ttian 0 .8 km and the
dominant gradient of slopes is
2-5I (1-3 degrees) .

Veneer - Unconsolidated materials too
thin to mask the minor irrigu-
larities of the underlying unit
surface .

	

A veneer will range
from 10 cm to 1 m in thickness
and will possess no form typi-
cal of the materials 's genesis .

Organic surface classes

Blanket - A mantle of organic materi-
als that is thick enough to

mask minor irregularities in
the under-lying unit but still
conforms to the general under-
lying topography .

Bowl - A bog or fen occupying con-
cave-shaped depressions .

Domed - A bog with an elevated,

	

con-
vex, central area much higher
than the margin .

	

Domes may be
abrupt (with or without a fro-
zen core) or gently sloping or
have a stepped surface .

Floating - A level organic surface
associated with a pond or lake
and not anchored to the lake
bottom .
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Horizontal - A flat peat surface not
broken by marked elevations and
depressions .

Plateau - A bog with an elevated,
Flat, central area only

slightly higher than the mar-
gin .

- A pattern of parallel or
reticulate low ridges associ-
ated with fens .

Sloping - A peat surface with a gen-
erally constant slope not bro-
ken by marked irregularities .

Veneer - A thin (40 to cm .) mantle of
organic materials which gener-
ally conforms to the underlying
topography .

	

They may or may
not be associated with discon-
tinuous permafrost .



D .1 INTRODUCTION

Appendix D

SOIL CORRELATION OF THE GRINDSTONE POINT AREA

The report on the soils of the
Grindstone Point area replaces that
portion of the 1975 reconnaissance
soil survey of the Red Rose-Washow
Bay area (Soil Report No . 19) cover-
ing the northeastern end of Grind-
stone Point . This resurvey benefits
from advantages derived from more
intensive examination of soils in the
field and use of a larger mapping
scale to permit delineation of numer-
ous important local soils . The
resurvey thus provides a more
detailed soil map and more specific
interpretations than were contained
in the Soil Survey of the Red Rose-
Washow Bay area .

The detailed soil map of the
Grindstone Point area differs from
the Red Rose-Washow Bay reconnais-
sance map mainly in the scale and
degree of detail shown . On the
reconnaissance soil map of the Red
Rose-Washow Bay area, most map units
are compound and consist of a group
of related but unlike soil types .
While the map units in the 1975 study
are defined in terms of soil series,
the level of ground truth and map
scale do not permit the delineation
of all the important local soil type
encountered .

The resurvey of the Grindstone
Point area makes use of twenty-five
mineral soil series and organic soil
complexes previously established in
the Red Rose-Washow Bay study and
eleven, new series established to
recognize additional important local
soils .

The newly established series are
described in other sections of this
report and enable more precise defin-
ition of map units, many examples of
which are found in the detailed map
of the Grindstone Point area .

	

For
example,

	

an extensive

	

compound unit
labeled "Ab5 E12 Rs2 Fy(P)1 on the
1975 reconnaissance map is separated
into numerous smaller units . Because
of the intricacy of soil pattern in
the Grindstone Point area many of
these smaller units remain as com-
pound units encompassing two or three
3.ndividual soil series . However,
each delineation usually encloses
groups of soils having less widely
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varying properties .

D .2

	

MINERAL SOIL CORRELATION

The more detailed examination of
the mineral soils in the Grindstone
Point area indicates that the des
cription of certain soil series
established in the Red Rose-Washow
Bay area requires adjustment to
accommodate :

1 . The occurrence of a significant
climate boundary not recognized
in the former study .

2 . A widened range of physical and
chemical properties encountered
in the compostion of the regional
glacial till .

(1) Since the 1975 Red Rose-Washow
Bay study, additional available soil
climatic and other environmentally
sensitive biological data has created
the need to recognize a significant
climatic boundary that occurs just
south of the Grindstone study area .
Significant differences in the degree
of soil development occur on both
sides of this isoline . Weakly
leached Dark Gray Chermozenic . soils
are the predominant types that occur
to the south of this boundary . While
within the Grindstone Point area to
the north of this boundary, slightlp
cooler more humid conditions prevail
resulting in a predominance of more
strongly leached Luvisolic soils .
This has for example led to the need
to establish the Muiatawa series, a
Gleyed Solonetzic Gray Luvisol soil
developed on deep lacustrine clay
sediments . Soils on similar parent
materials and drainage regime south
of this climatic boundary are desig-
nated as the Arborg series, a Gleyed
Solonetzic Dark Gray .

The Rosenburg series, mapped to
the south of the climatic boundary,
is a Gleyed Solonetzic Dark Gray soil
developed on thin clayey lacustrine
sediments underlain by limestone
bedrock . As the areal extent of this
series is not extensive, it was



allowed to carry across the climatic
boundary into the Grindstone Point
area . However, both Gleyed Solonet-
zic Dark Gray and Gleyed Solonetzic
Gray Luvisol soil profiles occur in
areas mapped as Rosenburg series .

(2)

	

A broader range of physical
and chemical composition is encoun-
tered in the regional glacial till
found in the Grindstone Point area as
compared to the regional till des-
cribed in the 1975 study . The local
till in the Grindstone Point area is
sandier, less calcareous and contains
lower amounts of coarse fragments
than does the regional till described
in the Red Rose-Washow Bay report .
This adjustment affects the descrip-
tion of all soil series develo ed on
the regional till and on sallow
veneers of other materials underlain
by the till . Consequently the McArt-
hur association in the study area is
developed on glacial till which is
dominantly weakly to moderately cal-
careous, sandy to loamy-skeletal,
moderately stony material .

	

The
closely related Black Duck associa-
tion consists of soils developed on
the same till but underlain by lime-
stone bedrock within 1 m of the sur
face .

	

Other soils affected by this
adjustment in allowable properties
are the St . Labre association and the
Wells Harbour series, developed on
sandy veneers overlying the till and
the Kinwow association, and the
Anderson Point series,

	

developed on
clay veneers over this till .

	

The
properties of the soil series devel-
oped on this material in the Grind-
stone Point area thus has a somewhat
increased allowable range in texture,
permeability stone content and carbo-
nate level from those as described in
the Red Rose-Washow Bay report .
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ORGANIC SOIL CORRELATION

Closer examination of the organic
soils in the Grindstone Point area
together with the study of extensive
organic soil areas near Riverton,
Stead and the Roseau River basin in
southeastern Manitoba now permit some
refinement in the definition of the
organic soil complexes used in map-
ping peatlands .

Both Cayer and Stead complexes are
developed on dominantly shallow and
deep fen peat respectively,

	

but as
mapped in the Red Rose-Washow Bay
area such mapping units contain
inclusions of soils with up to 65 cm
of fibric Sphagnum surface peat . In
the Grindstone Point resurvey mapping
units containing Cayer or Stead soils
are mapped as simple units with lit-
tle or no inclusions of other related
types . The commonly associated
Howell and Katimik soil series having
significant surface layers of fibric
Sphagnum are delineated separately .

Organic soils developed on forest
peat exhibit greater rofile varia-
belity over such shot intervals of

f
distance that without intensive
round truthing individual

	

soil ser-
es cannot be mapped separately nor

can their relative proportion be ade-
quately determined .

	

However, in the
Grindstone Point area an attempt is
made to separate the Okno, Grindstone
and Baynham complexes characterized
by dominantly <15 cm of fibric Sphag-
num surface peat from those areas
having dominantly up to 65 cm of
f ibric Sphagnum peat on the soil sur-
face .

	

The latter areas are identi-
fied as the Orok, Lamb Lake and Was-
kwei soil complexes .





Table 1 . Guide for assessing soil suitability as source of topsoil .

The term "topsoil" includes soil materials used to cover barren surfaces exposed during construction, and materials used to improve
soil conditions on lawns, gardens, flower beds, etc . The factors to be considered include not only the characteristics of the
soil itself, but also the ease or difficulty of excavation, and where removal of topsoil is involved, accessibility to the site .

1/ The symbols are used to indicate the nature of the limitation .

2/ For an explanation of texture, consistence, stoniness, coarse fragments and soil drainage classes, see the Manual for
Describing Soils in the Field (Canada Soil Survey Committee, 1978) .

3/ Nonwoody organic materials are assessed as good sources for topsoil if mixed with or incorporated into mineral soil .

4/ The remaining soil material (at least 8 cm) must be reclaimable after the uppermost soil is removed .

5/ E.C . ° Electrical Conductivity (millisiemens/cm) .

Symboll/ Items
Affecting

Use Good - G

Degree of Soil

Fair - F

Suitability

Poor - P Very Poor - V

u Moist Consistence?/ Very friable, Loose, firm Very firm Cemented
friable

i Flooding None May flood occasionally Frequent flooding Constantly flooded
for short periods

w Wetness?/ Wetness is not determining if better than very poorly drained . Very poorly drained
and permanently wet
soils

t Slope 0-5% 5-9% 9-15% >15%

p Stoniness?/ Stones 10 m apart Stones 2-10 m apart Stones 0 .1-2 m apart Stones 0.1 m apart
(Class 0 and 1) (Class 2) (Class 3 and 4) (Class 5)

c Coarse fragments?/: <3% 3-15% 15-35% >35%
percent, by volume

s Texture?/ FSL, VFSL, L, SiL, CL, SCL, SiCL, SC if S, LS, C and SiC if Marl,
SL, SC if 1 :1 clay 2 :1 clay is dominant ; 2 :1 clay is dominant . diatomaceous earth
is dominant c and sic if 1 :1 clay organic soils./

is dominant

b Depth of Topsoi,4/ >40 cm 15-40 cm 8-15 cm <8 cm

n Sslinit
Topsoil/

of E . C . 0-1 E . C . 1-4 E.C. 4-8 E.C . >8



Table 2 . Guide for assessing soil suitability as source of sand and gravel.

1/ The symbols are used to indicate the nature of the limitation .

?/ Rated good if it is known that the underlying gravel or sand deposit is thick (>100 cm) .

3/ For an explanation of stoniness and rockiness, see the Manual for Describing Soils in the Field (Canada Soil Survey_
Committee, 1978) .

The purpose
for use as
substratum

of this table is
road base material
to a depth of 150

to provide guidance for assessing the probable
and in concrete . The interpretation pertains

cm, augmented by observations made in deep cuts

supply as well as quality of the sand or gravel
mainly to the characteristics of the soil
as well as geological knowledge where available .

Symbol=~ Items Degree of Soil Suitability
Affecting

Use Good - G Fair --F Poor - P Very Poor - V

a Unified Soil SW SW-SM SM
Group SP SP-SM SW-SC All other groups

SP-SC and bedrock
GW GP-GM GM
GP GW-GM GP-GC

GW-GC

h Depth to Seasonal Not class determining if deeper than 50 cm 50 cm
Water Table

q Depth to Sand <25 cm 25-75 cm?/ >75 cm?/
and Gravel

000 p Stoniness3/ Not class determining if stones >.5 m apart Stones 0 .1-0 .5 m apart Stones <0 .1 m apart
i (Class 0, 1, 2 and 3) (Class 4) (Class 5)

d Depth to Bedrock >100 cm 50-100 cm . <50 cm



Table 3 .

	

Guide for assessing soil suitability as source of roadfill.

Fill material for buildings or roads are included in this use .

	

The performance of the material when removed from its original
location and placed under load at the building site or road bed are to be considered . Since surface materials are generally
removed during road or building construction their properties are disregarded . Aside from this layer, the whole soil to a
depth of 150-200 cm should be evaluated . Soil materials which are suitable for fill can be considered equally suited for road
subgrade construction .

9~ For an explanation of stoniness, rockiness and soil
(Canada Soil Survey Committee, 1978) .

1~ The symbols are used to indicate the nature of the limitation .

The first three items pertain to soil after it is placed in a fill ;
condition before excavation for road fill .

3~ This item estimates the strength of the soil material, that is, its ability
4~ Use AASHO group index only where laboratory data are available for the kind
5/ Downgrade suitability rating to fair if content of fines is more than about
6~ P .I . means plasticity index.

Upgrade suitability rating to fair if MH is largely kaolinitic, friable,
E/ Use this item only where frost penetrates below the

capillary movement is sufficient to form ice lenses

the last six items pertain to soil in its natural

and

to withstand applied loads.

of soil being rated; otherwise, use Unified soil groups .

30 percent .

free of mica .

paved or hardened surface layer and where moisture transportable by
at the freezing front .

drainage classes, see the Manual for Describing Soils in the Field

Symbol= Items
Affect

Use?
g

Good - G

Degree of Soil

Fair - F

Suitability

Poor - P Very Poor - V

a Subgrade3/

a. AASHO group 0-4 5-8 >8
index4J

b . Unified GW GP SW SP CL (with P.I.!/< 15) CL (with P.2.6/ of OL, OR and Pt
soil classes SM, Gal and SC?/ and ML 15 r more), CH and

I Shrink-swell LOW Moderate High
potential

f Susceptibility Low Moderate High
to frost actions/_

t Slope 0-15% 15-30% 30-45% >45%

p Stoninesa9/ Stones >2 m apart Stones 0.5-2 m apart Stones 0.1-0.5 m apart Stones <0.1 m apart
(Class 0, 1 and 2) (Class 3) (Class 4) (Class 5)

r Rockinesa9/ Rock exposures Rock exposure 10-35 m Rock exposure 3 .5-10 m Rock exposures <3.5 m
>35 m apart and apart and cover 10-25% apart and cover apart and cover
cover <10% of of the surface 25-50% of the surface 50-90% of the surface
the surface

w Wetness-9/ Excessively drained Imperfectly drained Poorly drained Very poorly drained
to moderately or permanently wet soils
well drained

d Depth to >100 cm 50-100 cm 20-50 cm <20 cm
Bedrock

h Depth to Seasonal >150 cm 75-150 cm 50-75 cm <50 cm
Water Table



Table 4-

	

Guide for assessing soil suitability for,permanent building,'/ .

This guide applies to undisturbed soils to be evaluated for single-family dwellings and other structures with similar foundation

requirements . The emphasis for rating soils for buildings is on foundation requirements ; but soil slope, susceptibility to

flooding and other hydrologic conditions, such as wetness, that have effects beyond those related exclusively to foundations

are considered too . Also considered are soil properties, particularly depth to bedrock, which influence excavation and,

construction coats for the building itself and for the installation of utility lines . Excluded are limitations for soil

corosivity, landscaping and septic tank absorption fields .

Symbol'/

w

'/ By halving the elope limits, this table càn be used for evaluating soil suitability for buildings with large floor areas,

but with foundation requirements not exceeding those of ordinary three-storey dwellings .

The symbols are used to .indicate the nature of the limitation .

3/ Some soils assessed as fair'or poor may be good sites from an aesthetic or

preparation and/or maintenance .
4/

For an explanation of rockiness, stoniness and soil drainage classes, see the Manual , for Describing Soils in the Field

(Canada Soil Survey Committee, 1978) .

' S/ Reduce the slope limits by one half for those soils subject to hillside slippage .

This item estimates the strength of the soil, that is, its ability to withstand applied load, .

	

When available,

Index values from laboratory tests were used ; otherwise the estimated Unified classes were used .

~/ Group index values were estimated from information . published by the Portland Cement Association (PCA, 1962),

8/ P.I. means plasticity index .

9/ Frost heave only applies where frost penetrates to the assumed depth of the footings and the soil is moist .

frost action classes are taken from the United States Army Corps of Engineers (1962), pp . 5-8 .

10/
Rate one'class better for buildings without basements .

ll/
Rate one class better if the bedrock is soft enough so that it can be dug with light power equipment such as backhoes .

use standpoint, but they will require more site

AASHO Group

pp . 23-25 .

The potential

Depth to Seasonal With Basements : With Basements : With Basements : With Basements :

Water Table >150 cm 75-150cm 25-75 cm . <25 cm
Without Basements : Without Basements : Without Basements : Without Basements :

>75 cm 50-75 cm 25-50 cm <25 cm

Flooding None None Occasional flooding Frequent flooding
(once in 5 years) (every year)

Slopes/ 0-9% 9-15% 15-30% >30%

Subgradeb/

a . AASHO
indeO

group 0-4 5-8 >8

b . Unified soil GW, GP, SW, SP, CL (with P.IN <15) CL (with P.I .=/ of 15 OH, OL and Pt ,

classes SM and GC and and ML or more), CH and EH

SC

Potentiq1 Frost Low (F1, F2) Moderate (F3) High (F4)

Action9,

stoniness4/ Stones >10 m apart Stones 2-10 m apart Stones 0.1-2 m apart Stones <0.1 m
51°/)

apart

(Class 0 to 1) (Class Z12/) (Class 31-0 / to 4) (Class

Rockines,4/ ,11 / Rock exposures Rock exposures 30-100 m Rock exposures <30 m . Rock exposures too

>100 m apart and apart and cover 2-10% apart and cover >10% frequent to allow

cover <2% of of the surface of the surface location of permanent

the surface buildings

Depth to With Basements : With Basements : With Basements : With Basements :

Bedrockl±/, >150 cm 100-150 cm 50-100 cm <50 cm

Without Basements : Without Basements . Without Basements :

>100 cm 50-100 cm. <50 cm

Items .
Affectig

Use Good - G

Degree of Soil

Fair - F

Suitability
3/

Poor - P Very Poor -

Wetnessd/ With Basements : With Basements ., With Basements : With Basements :

Very rapidly, Moderately well Imperfectly, poorly, Permanently wet soils .

rapidly and well drained . and very poorly drained . Without Basements:

drained . Without Basements : Without Basements : Permanently wet soils .

Without Basements : Imperfectly drained . Poorly and very poorly

Very rapidly, drained .
rapidly, well and
moderately well
drained .



Table 5 . Guide for assessing soil suitability for local roads and street," .

This guide applies to soils to be evaluated for construction and maintenance of local roads and streets . These are improved roads

and streets having some kind of all-weather surfacing, commonly asphalt or concrete, and are expected to carry automobile traffic

all year . They consist of : (1) the underlying local soil material (either cut or fill) called the subgrade ; (2) the base

material of gravel, crushed rock, or lime or soil cement stabilized soil called the subbase ; and (3) the actual road surface

or pavement, either flexible or rigid . They also are graded to shed water and have ordinary provisions for drainage . With

the probable exception of the hardened surface layer, the roads and streets ire built mainly from the soil at hand, and cuts

and fills are limited, usually less than 2 meters . Excluded from consideration in this guide are highways designed for fast-

moving, heavy trucks .

Properties that affect design and construction of roads and streets are : (1) those that affect the load supporting capacity and

stability of the subgrade, and (2) those that affect the workability and amount of cut and fill . The AASHO and Unified

Classification give an indication of the traffic supporting capacity . Wetness and flooding affect stability . Slope, depth of

hardrock, stoniness, rockiness, and wetness affect the ease of excavation and the amount of cut and fill to reach an even grade .

4/

5/

These guidelines, with some adjustment of slope and rockiness limits, will also be useful for assessing soils for use as

parking lots .

Symbols are used to indicate the nature of the limitation .

For an explanation of stoniness, rockiness and soil drainage classes, see the Canada Soil Information System (Canada Soil

Survey Committee, 1978) .

Rate one class better if the bedrock is soft enough so that it can be dug with light power equipment and is

rippable by machinery .

This item estimates the strength of soil materials as it applies to roadbeds . When available, AASHO Group Index values

laboratory tests were used ; otherwise, the estimated Unified classes were used . The limitations were estimated

assuming that the roads would be surfaced . On unsurfaced roads, rapidly drained, very sandy, poorly graded soils
may cause washboard or rough roads .

Group index values were estimated from information published by the Portland Cement Association (PCA, 1962) pp . 23-25 .

Downgrade to moderate if content of fines (less than 200 mesh) is greater than about 30 percent .

P .I . means plasticity index .

Frost heave is important where frost penetrates below the paved or hardened surface layer and moisture transportable

by capillary movement is sufficient to form ice lenses at the freezing point . The susceptibility classes are taken from

the United States Army Corps of Engineers (1962) pp . 5-8 .

from

Symbol?/ Items
Affecting

Use Good - G

Degree of Soil

Fair - F

Suitability

Poor - P Very Poor - V

w Wetness3/ Very rapidly, Imperfectly drained Poorly and very Permanently wet soils

rapidly, well poorly drained
and moderately
well drained

i Flooding None Infrequent Occasional Frequent

(once in 5 years) (once in 2-4 years) (every year)

t Slope 0-9% 9-15% 15-30% >30%

d Depth to >100 cm 50-100 cm <50 cm

Bedrock4/

a Subgrade?/

a . AASHO
indexb~

coup 0-4 5-8 >8

b . Unified soil GW, GP SW, SP, CL (with P .I .B/ <15) CL (with P .I .B/ o f 15 OH, OL and Pt

classes SM, GC)/ and SC?/ and ML or more), CH and EH

Susceptibility to Low (F1, F2) Moderate (F3) High (F4)
Frost Heave-9/

p Stoniness3/ Stones >2 m apart Stones 0 .5-2 m apart Stones 0.1-0 .5 m apart Stones <0.1 m apart

(class 0 to 2) (Class 3) (Class 4) (Class 5)

r Rockiness-3 / Rock exposures Rock exposures 30-100 m Rock exposures <30 m Rock exposures too

>100 m apart and apart and cover 2-10% apart and cover >10% frequent to permit

cover <2% of the of the surface of the surface location of roads and

surface streets



Table 6 . Guide for assessing soil suitability for trench-type sanitary landfillsI/ .
The trench-type sanitary landfill is a sanitary landfill, in which dry garbage and trash is buried daily in an open trench and covered

with a layer of soil material .

	

Suitability of the site is dependent upon the potential for pollution of water sources through groundwater

contact with the refuse, or leachate arising from the site .

	

Those properties affecting ease of excavation of the site must be supplemented

with geological and hydrological knowledge to provide subsurface soil and groundwater data to a depth of -at least 3 to 4 .5 m, a common

depth of landfills .

	

-

	

-

Based on soil depth (120 cm) commonly investigated in making soil surveys .

?/ The symbols are-used to indicate the nature of the limitation .
3/ If probability is high that the. soil material to a depth of 3 to 4 .5 m will not alter a rating of good or fair, indicate this

by an appropriate footnote, such as "Probably good to a depth of 3 .5 m",. or "Probably fair to a depth of 3.5 m" .
4/

For an explanation of stoniness, texture and soil drainage classes, seethe Manual for Describing Soils in the Field (Canada
Soil Survey Committee, 1978) .

5/ Reflects ability of soil to retard movement of leachate from the landfills ; may not reflect a limitation in arid and semiarid areas .

6/
Reflects ease of digging and moving (workability) and trafficability in the immediate area of the trench where there may not be
surfaced roads .

7/ Soils high in expansive clays may need to be given a suitability rating of poor .

Symbol?/ Items Degree of Soil Suitability
Affecting

Use Good - G3/ Fair - F Poor - P Very Poor - V

h Depth to Not class determining if more than 180 cm 100-180 cm - <100 cm
Seasonal High
Water Table

Wetness4/ Not class determining if better than imperfectly Imperfectly drained Poorly and very poorlyw
drained drained or permanently

wet soils

i Flooding None Rare Occasional- Frequent

k Permeability?/ <5 cm/hr <5 cm/hr 5-15 cm/hr >15 cm/hr

t Slope 0-15% 15-30% 30-45% >45%

Texture4/'6/ SL, L, SiL, SCL SiCL 7/, CL, SC, LS Sic, C Muck, peat, gravel, sands Soil
(dominant to a
depth of 150 cm)

d Depth to Hard >150 cm >150 cm 100-150 cm <100 cm

Bedrock Rippable >150 cm 100-150 cm 100-150 cm <100 cm

p Stoniness4/ Stones >10 m apart Stones 2-10 m apart Stones 0 .1-2 m apart Stones <0 .1 m apart
(Class 0 and 1) (Class 2) (Class 3 and 4) (Class 5)

r Nature of Bedrock Impermeable Highly permeable, fractured,
easily soluble



Table 7 . Guide for assessing soil suitability for area-type sanitary landfills .

In the area-type sanitary landfill refuse is placed on the surface of the soil in successive layers . The daily and final cover
material generally must be imported . A final cover of soil material at least 60 cm thick is placed over the fill when it is completed .

The soil under the proposed site should be investigated so as to determine the probability that leachates from the landfill can
penetrate the soil and thereby pollute water supplies .

The symbols are used to indicate the nature of the limitation .

Reflects influence of wetness on operation of equipment .

For an explanation of drainage, see the Manual for Describing Soils in the Field (Canada Soil Survey Committee, 1978) .

Reflects ability of the soil to retard movement of leachate from landfills ; may not reflect a limitation in arid and semiarid areas .

Due to possible groundwater contamination, impermeable bedrock is considered poor and permeable bedrock is rated very poor
for area-type sanitary landfills .

Symbol= Items
Affecting

Use

Degree of Soil

Good - G Fair - F

Suitability

Poor - P Very Poor - V

h Depth to Seasonal > 150 cm 150-100 cm 50-100 cm <50 cm
Water Table?/

w Wetness?/,3/ Rapid to moderately Imperfectly drained Poorly drained Very poorly drained
well drained or permanently wet soils

i Flooding None Rare Occasional Frequent

k Permeability*/ ,5 / Not class determining if less than 5 cm/hr 5-15 cm/hr >15 cm/hr

_t Slope 0-9% 9-15% 15-30% >30%



Table g .

	

Guide for assessing soil suitability as cover material for area-type sanitary landfills .

The term cover material includes soil materials used to put a daily and final covering layer on refuse in area-type sanitary
landfills . This cover material may be derived from the area of the landfill or may be brought in from surrounding areas .

The symbols are used to indicate the nature of the limitation .

For an explanation of consistence, texture, coarse fragments, stoniness and soil drainage classes, seethe Manual for
Describing Soils in the Field (Canada Soil Survey Committee, 1978) .

3/ Soils . having a high proportion of non-expansive clays may be given a suitability rating one class better than is shown
for them in this table .

4/ Thickness of . material excluding topsoil, which will be stockpiled (see guide for topsoil) .

Symbol~~ Items
Affecting

Use Good - G

Degree of Soil
-- ---

Fair - F

Suitability
---------

Poor - P Very Poor - V

u Moist Consistence? Very friable, Loose, firm Very firm Cemented
friable

s Texture2/ ,3/ SL, L, SiL, SCL SiCL, CL, SC, LS Sic, C Muck, peat, sand,
gravel

d Depth to bedrock-4/ >150 cm 100-150 cm 50-100 cm <50 cm

c Coarse fragments? <15% 15-35% >35%

p, Stoniness?/ Stones >10 m apart Stones 2-10 m apart Stones 0 .1-2 m apart Stones <0.1 m apart
(Class 0 and 1) (Class 2) (Class 3 and 4) (Class 5)

Slope <9% 9-15% 15-30% >30%

w Wétness2~ Not class determining if better than poorly Poorly drained Very poorly drained
drained or permanently wet

soils



Table 9 .

	

Guide for assessing soil suitability for reservoirs and sewage lagoons .

Factors affecting the ability of undisturbed soils to impound water or sewage and prevent seepage are considered for evaluating
soils on their suitability for reservoir and lagoon areas . This evaluation considers soil both as a vessel for the impounded
area and as material for the enclosing embankment . As the impounded liquids could be potential sources of contamination
of nearby water supplies, e.g . sewage lagoons, the landscape position of the reservoir as it affects risk of flooding must also
be considered .

Symbol=

	

Items

	

Degree of Soil Suitability
Affecting

Use

	

Good - G

	

Fair - F

	

Poor - P

	

Very Poor - V

h

	

Depth to Water

	

>150 cm

	

100-150 cm

	

50-100 cm

	

<50 cm
Table-2/

1/ The symbols are used to indicate the nature of the limitation .

2/ If the floor of the lagoon has nearly impermeable material at least 50 cm thick, disregard depth to water table.

3/ Disregard flooding if it is not likely to enter or damage the lagoon (flood waters have low velocity and depth less than 150 cm) .

4/ For an explanation of coarse fragments and stoniness classes, see the Manual for Describing Soils in the Field (Canada Soil
Survey Committee, 1978) .

5/ Surfaçe exposures of non rippable rock are rated very poor . If underlying bedrock is impermeable, rating should be one
class better .

i Flooding3/

k Soil Permeability

None

0-0.5 cm/hr

None

0.5-5 cm/hr

Subject to infrequent
flooding (once in 50
years)

5-15 cm/hr

Subject to frequent high
level flooding

>15 cm/hr

t Slope 0-2% 2-5% 5-9% >9%

o Organic Matter <2% 2-10% 10-30% >30%

c Coarse Fragments4/ <20% 20-35% >35%
<25 cm in diameter,
% by volume

p Stoniness4/, >25 cm <3% 3-15% 15-50% >50%
diameter, percent (Class 0, 1 and 2) (Class 3) (Class 4) (Class 5)
of surface area

d Depth to Bedrock-5 / >150 cm 100-150 cm 50-100 cm <50 cm

j Thickness of >100 cm 50-100 cm 50-25 cm <25 cm
Slowly Permeable
Layer

a Subgrsde
Unified Soil GC, SC, CL, & CH GM, ML, SM & MR SW & SP OL, OH & Pt
Classes GP, GW



Table 10 .

	

Guide for assessing soil suitability for septic tank absorption fields .

This guide applies to soils to be used as an absorption and filtering medium for effluent from septic tank systems . A
subsurface tile, system laid in such a way that effluent from the septic tank is distributed reasonably uniformly into the
natural soil is assumed when applying this guide . A rating of poor need not mean that a septic system should not be
.installed in the given soil, but rather, may suggest the difficulty, in terms of installation and maintenance, which can
be expected .

Symboll/

k

h

t

d

4/

5/

6/

The symbols are used to indicate the nature of the limitation .

The suitability ratings should, be related to the permeability of soil layers 'at and below depth of the tile line .

Soils having a percolation rate less than about 8 min/cm are likely to present a pollution hazard to adjacent
waters .

	

This hazard must be noted, but the degree of hazard must, in each case, be assessed by examining the
proximity of the proposed installation to water bodies, water table, and related features . The symbol g is used to
indicate this condition. Refer to U.S . . Dept . of Health, Education and Welfare (1969) for details o this proce ure .

Seasonal means for more than one month .

	

It may, with caution, be possible to make some adjustment for the
severity of . a water table limitation in those cases where seasonal use of the - facility does not coincide with the
period of high water table.

A seasonal water table should be at least 100 cm below the bottom of the trench at all times for soils
rated Good

	

(U.S . Dept . of Health, Education and Welfare, 1969) .

	

The depths used to water table are based
on an assumed tile depth of 50 cm.

	

Where relief permits, the effective depth above a water'table or rock can be
increased by adding appropriate amounts of fill .

Where the slope is greater than 9%, a depth to bedrock of 100-150 cm is assessed as poor .

Items,
Affecting

Use Good - G

Degree of Soil
-
Fair - F

Suitability

Poor - P Very Poor - V

Permeability 2/ Rapid to moder- Moderate Slow Very slow
ately rapid

Percolation Ratel/ About 8-18 min/cm3/ 18-24 min/cm Slower than 24 min/cm
(Auger hole
method)

Depth to Sea$onal >150 cm-5 / 100-150 cm 50-100 cm <50 cm
Water Table4/

. Flooding Not subject to Not subject to flooding Subject to occasional Floods every year
flooding flooding (once in

5 years)

Slope 0-9% 9-15% 15-30% >30%

Depth to Hard >150 cm 100-150 cm6/ 50-100 cm <50 cm
Rock, bedrock or
other impervious
materials



Table

	

Guide for assessing soil suitability for playgrounds .

This guide applies to soils to be used intensively for playgrounds for baseball, football, badminton, and for other similar
organized games . These areas are subject to intensive foot traffic . A nearly level surface, good drainage, and a soil
texture and consistence that gives a firm surface generally are required . The most desirable soils are free of rock outcrops
and coarse fragments .

Soil suitability for growing and maintaining vegetation is not a part of this guide, except as influenced by moisture, but
is an impo r tan t ite m t o c onsider in the final evaluation of site .

1/
The symbols are used to indicate the nature of the limitation .

8/ Consult glossary for definitions o_` terns used .

3/
Downgrade to a very poor suitability rating if the slope is greater than 5% .

4/ Surface soil texture influences soil :stings as it affects foot trafficability,
Adverse soil textures may be partially or completely overcome with the addition

5/
Moderately well and well drained SC, SiC and C soils may be rated fair .

?/ See also definitions for coarse fragments, rockiness, stoniness, textural cud soil drainage classes
Soils in the Field (Canada Soil Survey Committee, 1978) .
Coarse fragments for the purpose of this table include gravels and cobbles .

surface wetness, dust, and
of topsoil .

6/
Depth to sand or gravel is considered a limitation in that levelling operations may expose sand or
bringing about adverse surface textures and undesirable amounts of coarse fragments . The addition
after the levelling process would overcome this limitation .

in the

This item attempts to evaluate the adequacy of moisture for vegetative growth . It incorporates the concept
through rainfall, loss through evapotranspiration, and storage within the rooting zone . In soils where the
is within rooting depth for a significant portion of the year, water storage capacity may not significantly
vegetation growth .

Very Poor - V

Very poorly drained and
permanently wet soils .

Prolonged flooding
during season of use .

>9%.

Stones <0.1 m apart .
(Class 5)

Rock outcrops too
frequent to permit
playground location .

Peaty soils ; S and LS
subject to blowing .

Manual for Describing

maintenance .

gravel, thereby
of topsoil

of supply
water table
influence

Symboll/ Items
Affecting

Use Good - G

Degree of Soil Suitability

Fair - F Poor - P

w Wetness?/ Rapidly, well and Moderately well Imperfectly drained
moderately well drained soils subject soils subject to
drained soils with to occasional seepage seepage or ponding,
no ponding or or ponding of short and poorly drained
seepage . Water duration and imperfectly soils . Yater table
table below 75 cm drained soils . Water above 50 cm during
during season table below 50 cm season of use .
of use . during, season of use .

i Flooding None during season Occasional flooding . Floods every year
of use . May flood once every during season of

2-3 years during use .
season of use .

k Permeability Very rapid to Moderately slow Very slow .
moderate . and slow .

t Slope 0-2% 2-5% 5-9%

d Depth to >100 cm 50-100 cm3/ < 50 cm-3 /
Bedrock

c Coarse froments Relatively free of <20% coarse fragments . >20% coarse fragments .
on surfac /' coarse fragments .

p Stoniness?/ Stones >10 m apart . Stones 2-10 m apart . Stones 0 .1-2 m apart .
(Class 0 to 1) (Class 2) (Classy 3, 4)

r Rockiness?/ Rock exposures Rock exposures 30-100 m Rock exposures <30 m
>100 m apart and apart and cover about apart and cover >10%
cover <2% of the 2-10% of the surface . of the surface .
surface .

s Surface Soil SL, FSL, VFSL, L SiL, CL, SCL, SiCL, LS Sc, sic, c5/ ; S, Si
Texture?/,4/

q Depth to Sand -100 cm 50-100 cm <50 cm
or Gravel/

m Useful Moisture-?/ Water stage Water storage capacity!/ Water storage capacity!/
capacity! > 15 .0 7 .5-15 cm and/or moderate <7 .5 cm and/or low
cm and/or adequate rainfall and/or moderate rainfall and/or high
rainfall and/or evapotranspiration . evapotranspiration .
low evapotrans-
piration .



Table 1.2 Guide for as s e ss i ng soil suitability for picnic areas .

This guide applies to soils considered for intensive use as park-type picnic areas . It is assumed that most vehicular traffic

will be confined to the access roads . Soil suitability for growing and maintaining vegetation is not a part of this guide, except

as influenced by moisture, but is an important item to consider in the final evaluation of site .

Symbol'/ Items
Affecting

Use

	

Good - G

	

Fair - F

Moderately well drained
soils subject to occasional
seepage or ponding and
imperfectly drained soils
not subject to ponding or
seepage . Water Table
above 50 cm for short
periods during season
of use .

May flood 1 or 2 times
per year for short
periods during season
of use .

9-15%

SiL, CL, SCL, SiCL,
and sand other than
loose sand .

20-50%

Rock exposures roughly
10-30 m apart and
cover 10-25% of
the surface .

Water storage capacity8/
7 .5-15 cm and/or moderate
rainfall and/or moderate
evapotranspiration .

'/ The symbols are used to. indicate the nature of the limitation .

4/ Moderately well and well drained SC, SiC and C soils may be rated fair .

8/ Consult glossary for definitions of terms used .

Degree of Soil Suitability

> 50

Poor - P

Imperfectly drained
soils subject to
seepage or ponding .
Poorly drained soils .
Water table above
50 cm and often near
surface for a month
or more during
season of use .

Floods more than 2
times during season
of use .

Rock exposures <10 m
apart and cover >25%
of the surface

Water storage capacity!'
<7 .5 cm and/or low
rainfall and/or high
evapotranspiration .

Very Poor - V

Very poorly drained and
permanently wet soils .

Prolonged flooding
during season of use .

15-30%

	

>30%

LS,

	

SC, SiC, C4/ ; Si

	

Peaty soils ; .loose sand
subject to blowing .

Stones 1-2 m apart

	

Stones 0.1-1 m apart

	

Stones <0.1 m apart

(Class 3)

	

(Class 4)

	

(Class 5)

Rock exposures too
frequent to permit
location of picnic areas .

See also definitions for coarse fragments, rockiness, stoniness, textural and soil drainage classes in the Manual for Describing

Soils in the Field (Canada Soil Survey Committee, 1978) . Coarse fragments for the purpose of this table, include gravels and cobbles .

Some gravelly soils may .b e rated as having a slight limitation if the content of gravel exceeds 20% by only a small margin providing

(a) the gravel is embedded in the soil matrix, or (b) the fragments are less than 2 cm in size .

3/
Surface soil texture influences soil ratings as it affects foot trafficability, dust and soil permeability .

5/
Very shallow soils are rated as having severe or very severe limitations for stoniness or rockiness .

6/
The nature and topography of the bedrock exposures may significantly alter these ratings . As such, on-site

investigations will be necessary in map units containing bedrock when these are considered as possible'sites .

This item attempts to evaluate the adequacy of moisture for vegetative growth . It incorporates the concept of supply

through rainfall, loss through evapotranspiration, and storage within the rooting zone .

	

In soils where the water table is

within rooting depth for a significant portion of the year, water storage capacity may not significantly influence

vegetation growth .

w Wetness?/ Very rapidly,
rapidly, well
and moderately
well drained soils
not subject to
seepage or ponding .
Water table below
50 cm during
season o£ use .

! Flooding None during
season of use .

t Slope 0-9%

s Surface Soil SL, FSL, VFSL, L
Texture

2
-

c Coarse Fra ments
on Surface/

0-20%

P Stoniness?/ Stones >2 m apart
(Class 0 to 2)

Rockinesa? / '5/ '6/ Rock exposures
roughly 30-100
or more m apart
and cover <10%
of the surface .

m Useful Moisture-71 Water storage
capacity8/ >'15 cm
and/or adequate
rainfall and/or
low evapotrans-
piration .



Tablel3.

	

Guide for assessing soil suitability for camp areas .

Symboll/ Items
Affecting

Use

	

Good - G

	

Fair - F

Moderately slow

9-15%

and slow .

1/ The symbols are used to indicate the nature of the limitation .

4/ Moderately well and well drained SC, SSC and C soils may be rated fair .

This guide applies to soils to be used intensively for tents and camp trailers and the accompanying activities of outdoor
living . It is assumed that little site preparation will be done other than shaping and levelling for campsites and parking
areas . The soil should be suitable for heavy foot traffic by humans and limited vehicular traffic . Soil suitability for
growing and maintaining vegetation is not a part of this guide, but is an important item to consider in the final evaluation
of site .

Back country campsites differ in design, setting and- management but require similar soil attributes . These guides should
apply to evaluations for back country campsites but depending on the nature of the facility the interpreter may wish to adjust
the criteria defining a given degree o£ limitation to reflect the changed requirement. For example, small tentsites may allow
rock exposures greater than 10 m apart to be considered a slight limitation .

Degree of Soil Suitability

Wetness?/	Veryrapidly,

	

Moderately well drained
rapidly, well and

	

soils subject to
moderately well

	

occasional seepage or
drained soils

	

ponding and imperfectly
with no seepage

	

drained soils with no
seepage or ponding .
Water table below
50 cm during season
of use .

Very occasional flooding
during season of use.
Once in 5-10 years .

20-50%

	

>50%

Poor - P

Imperfectly drained
soils subject to
seepage or ponding
and poorly drained
soils . Water table
above 50 cm during
season of use.

Occasional flooding
during season of use.
Once in 2-4 years.

Very slow .

>30%

Very Poor - V

Very poorly drained
and permanently wet soils .

Flooding during every
season of use .

15-30%

SiL, SCL, CL, SiCL, LS,

	

SC, SiC, C4/ ; Si

	

Peaty soils; loose sand
and sand other than

	

subject to blowing.
loose sand .

Stones 2-10 m apart

	

Stones 0 .1-2 m apart

	

Stones <0 .1 m apart
(Class 2)

	

(Class 3 and 4)

	

(Class 5)

Rock exposures >10 m

	

Rock exposures <10 m

	

Rock exposures too
apart and cover <25%

	

apart and cover >25%

	

frequent to permit
of the area .

	

of the area .

	

campground location .

?/ See also definitions for coarse fragments, rockiness, stoniness, textural and soil drainage classes in the Manual for
Describing Soils in the Field (Canada Soil Survey Committee, 1978) .

3/ Surface soil texture influences soil ratings as it affects foot trafficability, dust, and soil permeability .

5/ Coarse fragments for the purpose of. this table include gravels and cobbles . Some gravelly soils may be rated as having slight
limitations if the content of gravel exceeds 20% by only a small margin, providing (a) the gravel is embedded in the soil matrix, or
(b) the fragments are less than 2 cm in size .

6/ Very shallow soils are rated as having a limitation for rockiness and/or stoniness .

or ponding . Water
table below
75 cm during
season of use.

i Flooding None

k Permeability Very rapid to
moderate inclusive .

t Slope 0-9%

s Surface Soil SL, FSL, VFSL, L
Texture2/

c Coarse Fragmençs 0-20%
on Surface--

p Stoniness?/ ,Y Stones >10 m apart
(Class 0 and 1)

r Rockiness?/ .6/ No rock exposures



Table 14 Guide for assessing soil suitability for paths and trails .

It is assumed that the trails will be built at least 45 cm wide and that obstructions such as cobbles and stones will be removed
during construction .

	

It is also assumed that a dry, stable tread is desirable and that muddy, dusty, worn or eroded trail treads
are undesirable. Hiking and riding trails are not treated separately, but as the design requirements for riding trails are more
stringent, a given limitation will be more difficult to overcome . Poor or very poor suitability does not indicate that a trail
cannot or should not be built . It does, however, suggest higher design requiremènts and maintenance to overcome the limitations.

SiL, CL, SiCL, SCL

	

SC, SiC, CS/ ; Sand,

	

Peaty soils; loose sand
Si

	

subject to blowing

3/

4/

7/

8/

Degree of Soil Suitability

	

-

Fair - F

	

Poor - P

	

Very Poor - V

20-50%

	

>SOX

Stones 1-2 m apart

	

Stones 0 .1-1 m apart

	

Stones <0.1
(Class 3)

	

(Class 4)

	

(Class 5)

Moderately well drained

	

Poorly and very poorly

	

Permanently wet soils .
soils subject to

	

drained soils . Water
occasional seepage and

	

table above 50 cm and
ponding and imperfectly

	

often near surface for
drained soils . Water

	

a month or more during
table may be above

	

season of_use .
50 cm for short periods
during season of use .

Rock exposures 10-30 m

	

Rock exposures <10 m
apart and cover 10-25%

	

apart and cover >25%
of the surface . . .

	

of the surface .

15-30%

	

30-60%

	

>60% .

Floods 1 or 2 times

	

Floods more than 2
during season of use.

	

times during season
of use .

1/ The symbols are used to indicate the nature of the limitation,

?/ The items affecting use listed in this table are those which have been shown to cause significant differences
in trail response . Elevation, aspect, position on slope, and snow avalanching may have slight affects or influence

trail management and should be considered in the final site evaluation . Items such as vegetation, fauna, and

scenic value are not considered in the guidelines (Epp, 1977) .

See also definitions for coarse fragments, rockiness, stoniness, textural and soil drainage classes in the Manual for

Describing Soils in the Field (Canada Soil Survey Committee, 1978) .

Moderately well and well drained SC, SiC and C soils may be rated fair .

Slope in this context refers to the slope of the ground surface, not the slope of the tread.

m apart

Rock exposures too
frequent to permit
location of paths and trails .

Subject to prolonged
flooding during
season of use.

Texture refers to the soil texture which will form the tread texture. This is the-surface texture on level areas
but may be a subsurface texture on slopes . Textural classes are based on the less than 2 mm soil fraction . Texture

influences soil ratings as it influences foot trafficability, dust, design or maintenance of trails, and erosion hazards.

Coarse fragments for the purpose of this table, include gravels and cobbles . Gravels tend to cause unstable footing when

present in high amounts, and are also associated w%th increased erosion. Cobbles (and stones) must be removed from the

trail tread, increasing construction and' maintenance difficulties .

	

Some gravelly soils may be rated as having a slight

limitation if the content of gravel exceeds 20% by only a small margin .providing (a) the gravel is embedded in the soil

matrix or (b) the fragments are less than 2 cm in size .

The type of rock outcrop (flat lying vs cliffs), and the orientation of the structure (linear cliffs vs massive blocks) can

greatly alter the degree of the limitation . Each site with a Rockiness limitation based on the percent rock outcrop above

should be evaluated on its own merits and the degree of limitation should then be modified appropriately if necessary .

Symboll/ Items?/
Affecting

Use Good - G

s Texture3/ .4/ SL, FSL, VFSL, LS,
L

c Coarse F;vent 0-20X
Content4-, "-

p Stoninesa4/ Stones >2 m apart
(Class 0 to 2)

w Wetness4/ Very rapidly,
rapidly well, and
moderately well
drained soils .
Water table below
50 cm during
season of use.

r Rockiness4/"7/ Rock exposures
>30 m apart -and
cover <10% of the
surface .

t Slope$/ 0-15%

1 Flooding Not subject to
flooding during
season of use .


