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1. INTRODUCTION
This publication continues the series of soil survey

reports for Saskatchewan initiatedon an R.M. basis in 1984 .
This series ofpublications is a continuation of the basic soil
survey program in the Province, initiated in 1958; however,
the publication formal has been substantially changed to
include more interpretive information on an R.M. basis.

The main purposeofa soil survey is to inventory the soil
resources ofan area, providing a description ofthe soils and
showingtheir extent and distribution . It has become increas
ingly apparent, however, that many usersrequire additional
interpretive information for the resolution of production,
conservation andother problems relatedto aparticularset of
soil conditions. To that end, this report also presents a
number of interpretations based on the soil inventory infor-
mation.

In order to gain the most information about any particu-
lararea within the municipality, both the soil map and report
must be used together.

1.1 USING THE SOIL MAP AND
REPORT

Each delineation on thesoil map contains a map symbol
and a unique number which are described and illustrated
below.

Figure 1 . Sequence of Symbols.

The Soil Map Symbol

The map symbol is made up of a soilassociation code, a
map unit number, and in some cases a substrate modifier
code, along with a surface texture codein thenumerator and
a code composedof numbers andletters indicating the slope
class and surface form of the landscape in the denominator.
Abriefexplanation ofeach ofthesemap symbolcomponents
is provided in the legend on the side ofthe map. The legend
describes the general type ofsoil development, the geologic
material in which each soil has developed, and in complex
areas, where each geologic material occurs in the landscape,
as well as the kinds ofsoils comprising each map unit.

Delineation Number and Soil
Interpretations
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Each map delineation contains a unique number which
is used toreference additional soils and interpretive informa-
tion in Section6 ofthe report. This section provides atabular
listing of interpretive symbols for each delineation . An
explanation of these symbols isprovided under theappropri-
ate subsection in Section 4 entitled "Soil Interpretations ."

Example

Todetermine the agricultural capabilityclassification for area
160(used intheexamplebelow),turnto Section6 andlook up
the number 160 listed in the left-hand column under the
heading, "Area No.". Next, read across to the symbols listed
in the column headed, "Agricultural Capability". These
symbols areexplained in Subsection4.4, entitled, "SoilCapa-
bility for Agriculture".

Soil Association :
CyJc (Cypress-Jones Creek)

Surface Form: ud
(undulating dissected)



2. INTRODUCTION TO
SOILS

The nature and agriculturally important properties of
the soils of the area are described in succeeding sections
ofthis report. The present section, largely adapted from
H.C. Moss, in A Guide to Understanding Saskatchewan
Soils, deals mainly with features common to most prairie
soils .

2.1 THE SOIL PROFILE

A soil is a natural body that occupies a relatively thin
section (usually less than ameter) oftheearth'ssurface and
consists of several layers or horizons which differ in
appearance and composition from the underlying material.
Its formation from the original geological deposit involves
various physical, chemical and biological processes which
result in the formation of individual layers or horizons,
extending from the surface downwards, that have specific
characteristics. The whole succession of layers down to
and including the original geological deposit is called the
soil profile . Each individual layer is called a soil horizon .
A particular soil is recognized and separated from other
soils by identifying the various layers or horizons which
make upitsprofile. Therecognition ofsoil profiles formsthe
basis of soil classification and mapping .

The soils of Saskatchewan are classified according to
anational system of soil classification and the names given
to the soils are derived, in part, from this system. For
example, an orthic profile is a soil whose characteristicsare
defined as an Orthic Chernozemic soil of the National
system .

In profiles of mineral soils, three main horizons are
recognized . From the surface downward, these are desig-
natedby the letters A, B,and C. The Ahorizon forms all or
part of the surface soil . It may be dark colored representing
an accumulation of humus, or it may be a light-colored
horizon from which clay, humus and other materials have
been removed. The B horizon occurs immediately belowthe
A horizon. Itmayhave anaccumulation ofclayandmay have
been altered to give a change in color or structure. The C
horizon occupies the lower portion of the soil profile and
usually represents the parent material . It is relatively unaf-
fected by soil forming processes operative in the A and B
horizon .

2.2 THE SOIL MAP

Ideally, the area representedby each soil profile should
beshown on the map. This,however, is onlypossible where
large, uniform areas of a single soil occur,orindetailed soil
surveys where small areas can be separated on the map.
Since, on the semi-detailed maps, it is rarely possible to
delineate areas ofa single soil, it is almostalways necessary
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to combine small areas of several soils into a larger area .
These larger areas are represented on the map by a map
unit that identifies the kinds and distribution of the compo-
nent soil profiles .

The soil association is used to show the relationship
between map units that have formed on a similar
geological deposit withina particular soil zone. TheOxbow
Association, forinstance,is the name given to agroupofsoil
profiles formed on loamy glacial till occurring in the black
soil zone. The various map units of the Oxbow Association
reflect variations in the kindand distribution ofOxbow soils
from one area to the next.

Where two geological deposits occur within a deline-
ated area on the map, two associations are used. As an
example, Meota-Oxbow is the name given to a group of
soils of the Meota and Oxbow soil associations. Different
map units ofthiscomplexareusedtoreflectvariations in the
kind and distribution of Meota and Oxbow soils from one
area to the next. As an exception, areas in which several
geological deposits occur in a somewhat chaotic and
unpredictable pattern throughout the landscape are often
givena single association name. For example, Keppel is the
name given to soils formed in a highly complex mixture of
loamy glacial till, silty water-modified glacial till and silty
glaciolacustrine materials.

It is possible also to find soils reflecting the character-
istics of two soil zones within a local area. Under these
circumstances, two associations are used to reflect these
different soil properties. For example, Blackand Dark Gray
soils that occur together are mapped in the Oxbow-White-
wood complex, the Oxbow referring to the Black soils and
Whitewood to the Dark Gray soils .

The soil map, then, attempts to portray the kinds and
distribution of various soil profiles throughout the munici-
pality . The symbols on the map identify the soil map unit,
the soil texture, the slope class and surface form . The map
legend provides a briefdescription of these features. More
complete descriptions of individual soil associations and
their component soil types are provided in the Description of
Soils section of the report . The types of geological deposits
which comprise the parent materials of the various soil
associations and the surface forms or shape of the land are
described below.

2.3 SURFACE DEPOSITS

Alluvial Deposits - Alluvial deposits are materials
laid down by streams and rivers, in valley bottoms and
collection basins, since glaciation . These deposits are strati
fied and often contain beds or layers that are oblique to the
main planes of stratification, indicative of their river or
stream origin.

Eolian Deposits - Eolian deposits are sandy or silty
deposits that havebeen moved and redeposited by the wind,
often in the form of sand dunes or silty loessial veneers or
blankets. Eolian deposits are well-sorted, poorly compacted
and may contain beds or layers .
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Fluvial Deposits - Fluvial deposits are materials laid
down in rivers and streams carrying glacial - meltwater.
They are usually sandy or gravelly and, like the alluvial
depositsdescribed above, maycontainbeds orlayersthat are
inclined orobliquetothe main planesofstratification .These
deposits are usually thick butmay be thin, like a veneer, and
underlainby glacial till. Materials laiddown in directcontact
with the glacier are termed glaciofluvial.

Lacustrine Deposits - Lacustrine deposits are materi-
als laid down in a glacial lake . These deposits are often
stratifiedandcharacterized by dark- and light-colored beds
or layers reflectingsummer and winter depositional cycles
in a glacial lake. Lacustrine deposits usually have a high
content of very fine sand-, silt- or clay-sized particles.
Those dominated by sand-sized particles are termed loamy
lacustrine while those dominated by silt- and clay-sized
particles are termed silty and clayey lacustrine, respec-
tively. They are usually thick but may be thin,likeaveneer,
and underlain by glacial till orgravel . Materials laid down in
close contact with the glacier are termed glaciolacustrine
deposits.

Morainal Deposits - Morainal deposits, often re-
ferred toas glacial till, are materials laid down by the glacial
ice . These deposits are generally comprised of stones and
gravels embedded in a matrix ofsand-, silt- and clay-sized
materials. When this matrix contains nearly equal amounts
ofsand, siltandclaythey arecalledloamymorainaldeposits.
When there is a preponderance of sand or silt, they are
referred to as sandy morainal or silty morainal deposits,
respectively. Usually, there are fewer stones and gravels
present in silty morainal deposits than in sandy or loamy
types . Morainal deposits characterized by an abundance of
surface stones are called bouldery morainal deposits.

Organic Deposits - Organic deposits are materials
laid down by the accumulation of plant remains. They are
generally 40 cm thick or greater and are comprised ofeither
the remains ofmosses or sedges and grasses and often have
inclusions ofwoody materials. When the organic materials
are largely undecorimposed, so that there is a large amount
of well-preserved fiber that is readily identifiable as to
botanical origin, they are calledfibric organic deposits.

Undifferentiated Deposits - Areas where the origin
of the materials for the purpose of mapping has not been
specified are termed undifferentiated deposits . These
deposits, usually consisting . of several materials (morainal,
fluvial, lacustrine, or others) occur in areas of steeply
sloping land such as coulees and valley sides.

2.4 SURFACE FORMS

Aprons and Fans - A fan is a gently sloping fan-
shaped area, usually occurring at the base ofa valley wall,
resulting from the accumulation ofsediments brought down
by a stream descending through a steep ravine. A series of
adjacent, coalescing fans is called an apron .

Hummocky - Landscapes with a complex pattern of
generally short, steep slopes extending from prominent
knolls to somewhat rounded depressions or kettles are
termed hummocky . They are called hummocky dissected
where shallow gullies join one low areaorkettle to the next
and hummocky gullied

	

where

	

numerous, parallel or
subparallel, narrow ravines interrupt

	

the

	

hummocky
features of the landscape. Occasionally, areas have a
complex ofridged and hummocky features. They are called
hummocky-ridged.

Inclined - Landscapes in which the general slope is in
one direction onlyarecalled inclined . Where shallow gullies
occur along the slope, the areas are called inclined dis
sected, where a series of parallel or subparallel, deep
gullies or ravines occur, they are called inclined gullied.

Level - Landscapes that are flat or have very gently
sloping surfaces are said to be level . Along flood plains of
rivers and streams where the level surface is broken by
abandoned river channels they are called level channelled.

Ridged - Landscapesthathavealinearpattern, usually
of shortand straight parallel ridges but sometimes a single,
sinuous ridge or a series of intersecting ridges are termed
ridged .

Rolling - Landscapes that are characterized by a se-
quence oflong (often 1 .6 km or greater), moderate to strong
slopes extending from rounded, sometimes confined depres
sions to broad, rounded knolls, that impart a wave-like
pattern to the land surface are called rolling. They arecalled
dissected rolling where shallow gulliesjoin one low area or
kettle to the next.

Terraced - Areas, usually along a valley, that have a
steep, short scarp slope and a horizontal or gently inclined
surface above it arecalled terraced .

Undulating - Landscapes that are characterized by a
sequence of gentle slopes extending from smooth rises to
gentle hollows, that impart a wavelike pattern to the land
surface are called undulating . Where shallow gullies extend
from one low area to the next in these landscapes they are
called undulating dissected and where the undulating sur-
face is broken by abandoned river channels they are called
undulating channelled.



3. DESCRIPTION OF
SOILS

U

	

UM CAS) SOILS

Alluvium soilsareamixtureof soilsformed in variable-
textured alluvial materials, associated with stream flood
plains and drainage channels. These soils have formed in
materials derived from a variety of sources and thus vary
markedly in color, texture, and composition. Surface tex-
tures range from sand to clay .

Alluvium soils are usually stone free,but may be under-
lain by stony deposits. Eroded stream bedswithinAlluvium
areas, for example, may be very stony. Alluvium soils
usually occur on level or undulating landscapes with very
gentle to gentle slopes .

Alluvium soils occur in complex with soils of other
associations and, in most of these complexes, the Alluvium
soils occur on the lower slopes in the landscape.

Kinds of Alluvium Soils

Orthic Alluvium - The orthic Alluvium soil can occur
on all slopepositionsin some landscapes, especially in areas
ofcoarse-textured materials and gooddrainage. Itis a well
drained soil characterized bya dark-coloredA horizon, 10 to
20 cm thick, underlain by a brown B horizon and a light-
colored, calcareous C horizon .

Calcareous Alluvium - The calcareous Alluvium soil
can occur onall slope positions in some landscapes, particu-
larly in areas of finer-textured materials . It is a well-drained
soil characterized by a dark-colored, usually calcareous A
horizon, 10 to 20 cm thick, underlain by a thin, brownish-
colored, calcareous B horizon or a light-colored, calcareous
C horizon .

WeaklyDeveloped Alluvium - The weakly developed
Alluvium soil occurs on mid- and upper slopes, however, it
canextend ontolower slopes in somelandscapes . Ifpresent,
the A horizon is very thin, overlying a light-colored, calcar-
eous C horizon. These soils generally occur on river flood-
plains where soil formation is restricted by periodic deposi-
tion of stream sediments. Due to their position in the
landscape, some of these soils may become saline and/or
carbonated

Solonetzic Alluvium - The solonetzic Alluvium soil
occurs most often on lower slopes, although on nearly level
landscapes it can occur on all slope positions. It is a well
drained soil characterized by a thin A horizon and a dense,
clayey B horizon that is very hard when dry . Saline subsoils
are common in these areas. Due to their position in the
landscape, some of these soils may become saline and/or
carbonated

Gleyed Solonetzic Alluvium - The gleyed solonetzic
Alluvium soil can occupy all slope positions in some land-
scapes . It is a moderately well- to imperfectly drained soil
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withathinAhorizonthatmayoverlieathin,grayish-colored,
leached horizon . The B horizon is dark colored, denserand
more compact than the surface layers and is often very hard
when dry. Saline subsoils are common in these soils . The B
and C horizons generally have dull colors and reddish spots
and stains, indicative of formation under conditions of re-
stricted drainage .

Carbonated Alluvium - ThecarbonatedAlluvium soil
occurs on lower slopes, surrounding poorly drained depres-
sions and abandoned stream meanders; however, itcan occur
on all slope positions in some landscapes. This soil is
affected to varying degrees by imperfect soil drainage and,
often,by thepresenceofsolublesaltswithin therootingzone.
It ischaracterizedbyahighlycalcareousA horizon underlain
by a highly calcareous B orChorizon . TheB andC horizons
often have drab colors and reddish spots and stains, indica-
tive ofimperfect soil drainage.

Saline Alluvium - The saline Alluvium soil occurs on
lower slopes, often associated with poorly drained depres-
sions and abandoned stream meanders ; however,it canoccur
on all slope positions in some landscapes . It is characterized
by the presence ofsoluble salts, usually within 50 cm of the
surface. The salts occuras awhite surface crust or as small,
white specks within the soil, although salts may not always
be visible . Dull colors and reddish spots and stains, indica-
tive of imperfect soil drainage, are often present in the
subsoil . It frequently occurs intermixed with carbonated
Alluvium soils .

Poorly Drained Alluvium - Poorly drained Alluvium
soilsrepresent avarietyofwetsoils . Theyoccurin undrained
depressional areas that are subject to flooding and in un
drained areas associated with abandoned stream meanders.
They often have thick, dark-colored A horizons and drab
subsurface colors that are dotted with reddish spots and
streaks. Some of these soils have a very light-gray leached
horizon below thedarkAhorizon . They aregenerally wet for
allorasignificant portion ofthe growing season andareoften
flooded . Most poorly drained Alluvium soils are not culti-
vatedunlessdrained, althoughsome may becomedryenough
to cultivate during periods ofprolonged drought. In some
areas, these soils may be saline and/or carbonated .

Saline Poorly Drained Alluvium - Saline poorly
drainedAlluvium soilsoccurin undraineddepressionalareas
thataresubject to flooding,andin undrained areasassociated
with abandoned segments ofriver or creek channels . They
have thick, dark-colored A horizons and drab subsurface
colors that often include reddish spots and streaks . They are
wet for all or a significantportion of the growing season and
are often flooded. Soluble salts are usually presentwithin 50
cmofthe surface. Thesalts commonly occur as white specks
within the soil, although salts may not always be visible.

Saline Gleyed Weakly Developed Alluvium - The
saline gleyed weakly developed Alluvium soil occurs on
mid- and lower slopes in nearly level landscapes . It is
characterized by a lack of soil development, except that it
may have adark-colored A horizon upto 10 cm thick, andby
the presence of soluble salts, usually within 50 cm of the
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surface . The salts occur as a white surface crust oras small,
white specks within the soil, although salts may not always
be visible. Dull colors and reddish spots, indicative of
imperfect soil drainage, characteristically occur in the sub-
soil.

Agricultural Properties ofAlluvium Soils

The agricultural capability of Alluvium soils ranges
from class 2, good agricultural soils, to class 7, soils with no
capability for arable agriculture orpermanent pasture. This
wide range in agricultural capability is mainly the result of
varying degrees of salinity and excess wetness. Where
salinity and wetness are not a problem and where the soil
texture provides an adequate water-holding capacity, they
are often good agricultural soils. Alluvium soils may be
dominatedbased on othersoil and landscape limitations (i .e .
stones, topography, flooding, erosion, etc.) that are peculiar
to individual delineations. Limitations for each delineation
are listed under the heading "Agricultural Capability" in the
Interpretive Data Tables section of this report.

Alluvium soils generally have a moderate amount of
organic matter in the A horizon, resulting in reasonable
fertility and good filth . Because of the association of these
soils with lower portions of the landscape and their occur-
rence in narrow bands in valley bottoms, wind erosion is not
usually aserious problem . Theyare, however,susceptible to
water erosion and to flooding because of their association
with low landscape positions and drainage channels which
receive runoffwaterin thespringorduring periods ofintense
rainfall. They usually occur on favorable topography but
areas are often small and irregular and cutby erosion chan-
nels, making cultivation difficult or impractical .

Stones are not generally a problem, however, annual
clearing may be required along eroded stream beds. Areas
dominated by salineorpoorly drained Alluvium soils gener
ally have little potential forcropland and are suitable mainly
forforage production orpasture . Ifdrainagecan be improved
and if salinity and accessibility do not pose serious limita-
tions, some of these areas can be brought into agricultural
production.

Buffalo Horn soils are Brown soils that have formed in
clayeymaterialsrangingfromglacial tillthathasbeen highly
modified by Upper Cretaceous and Tertiary bedrock to
glacially modified, Upper Cretaceous and Tertiary bedrock
materials . These soils commonly occur on a variety of
landscapes, such as hummocky gullied, undulating, orundu-
lating dissected, with slopes ranging from gentle to steep.
Surface textures are clay loam or clay.

Buffalo Horn soils commonly occur in complex with
soils of other soil associations. When Buffalo Horn soils
occur in complex with Brown soils formed in loamy glacial
till, the Buffalo Horn soils usually occupy the mid- to lower
slopes.

Whenincombination withBrownSolonetzic soils,however,
the Buffalo Horn soils occur on the mid- to upper slopes.

Kinds of Buffalo Horn Soils

Orthic Buffalo Horn - The orthic Buffalo Horn soil
occurs on mid- to lower slopes. Itis a well-drained soil with
a brown A horizon, 8 to 12 cm thick, underlain by a brown to
dark-brown B horizon, and a C horizon that contains coal,
iron concretions and pieces of siltstone or shale . This soil is
oftenshallow and theChorizon maybeentirelycomposedof
shale bedrock material.

Weakly Developed Buffalo Horn - The weakly devel-
opedBuffalo Hornsoil occurson locallydry upperslopes . It
isa well-drained soil with a thin,brown A horizon, 4 to 8cm
thick, underlain by a C horizon that may be entirely com-
posed of shale bedrock, or that contains iron concretions,
pieces of coal, shale or siltstone.

Agricultural Properties of Buffalo Horn Soils

Buffalo Horn soilsarefairagricultural soils ofcapability
class 3 where the surface texture is clay loam . A moderate
moisture deficit, imparted by the subaridregionalclimate, is
the main agricultural limitation of these soils. These soils
may be further domnrated based on othersoil and landscape
limitations (salinity, wetness, topography, stones, etc .) that
are peculiar to individual delineations . Ratings for each
delineation are listed under the heading "Agricultural Capa-
bility" in the Interpretive DataTables section of this report.

Buffalo Horn soils havea low amount oforganic matter
in the A horizon . They are low in available phosphorus and
high in available potassium .

Buffalo Horn soils that occuron landscapes with gentle
slopes have a moderate susceptibility to wind erosion and a
low susceptibility to water erosion ; those soils that occuron
landscapes with strong slopes have a high susceptibility to
water erosion . Where these soils are cultivated, it is recom-
mended that soil conservation practices, such as mainte-
nance of crop residues through reduced tillage or leaving
stubble standing, strip cropping, shelterbelts, grassing of
major water runs and cultivation across dissected slopes, be
utilized to control soil erosion wherever practical.

Buffalo Horn soils are slightly stony ; occasional stone
clearing can be expected.

G MUDDY(B.) SOMS
Big Muddy soils are a mixture of poorly drained and

weakly developed soils formed in fine-textured alluvial
materials associated with the flood plain of the Big Muddy
Valley . They occur on level to undulating and undulating
dissected landscapes with very gentle slopes. The surface
texture is clay and sandy clay loam.



Kinds of Big Muddy Soils

Poorly Drained Big Muddy -Poorly drained Big
Muddy soils represent a variety of wet soils. They occur in
undrained depressional areas thataresubject to flooding and
in undrained areas associated with abandoned segments of
Twelve Mile hake. They have thick, dark-colored A hori-
zons and drab subsurface colors that often include reddish
spotsandstreaks. Theyare wetforall ora significant portion
ofthe growing season andare often flooded. These soils are
frequently carbonated to the surface (carbonated poorly
drained) and, in most cases, are also saline (saline poorly
drained), with soluble salts generallypresent within 50cm of
the surface. Most poorly drained Big Muddy soils are not
cultivated.

Saline Weakly Developed Big Muddy - The saline
weakly developed Big Muddy soil occurs on moderately
well-drainedmidslopes. The A horizon ofthese soils is 10 to
15 cm thick, and is underlain by a dark-colored C horizon.
Soluble saltsarepresent in the soil profile and often occur as
a white crust on the surface or as small, white specks within
the soil.

Agricultural Properties of Big Muddy Soils

The Big Muddy soils are very pooragricultural soils of
capability classes 5 to 7 and are unsuitable for sustained
cultivation. Their main limitations are salinity and excess
wetness.

The Big Muddy soils are low in organic matter and are
usually saline. It may be possible to grow saline-tolerant
forages that can withstand some flooding on the best Big
Muddy soils, however, most of the time, these soils are
consideredtobesuitableonlyfor native grazing oflivestock.

BORDERLAND (Bz) SWLs

Borderland soils are Dark Brown soils that haveformed
in loamy,till-like materialsoften containing variableamounts
of cobble or pebbles, underlain by coarse loamy sand, or
occasionally cobbly materials, derived from Upper Creta-
ceous and Tertiary bedrock. The sandy material is com-
monly encountered at depths of less than one meter. These
soils commonly occur on plateaus in the unglaciated part of
the Wood Mountain upland that have undulating dissected
landscapes with gentleslopes. The surface texture isusually
loam.

Borderland soils often occur in complex with soils of
otherassociations. They tend tooccuron lower slopeswhen
in complex with soils formed in cobbly materials, and are
often intermixed throughout the landscape when in complex
with soils formed in loamy bedrock-modified materials.

Kinds of Borderland Soils

Orthic Borderland - Theorthic Borderland soiloccurs
throughout allslopepositions inmost landscapes. Itisawell-
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drained soil with a dark-brown A horizon, 6 to 12 cm thick,
underlainby abrownto dark-brownBhorizon and a grayish-
brownto yellowish-brown C horizon . TheC horizon may be
composedof eithercoarseloamy sand, or moderatelycalcar-
eous glacial till overlying coarse loamy sand.

Agricultural Properties ofBorderland Soils

Borderland soils are fair agricultural soils of capability
class3. The main agricultural limitation ofthese soils is their
low water-holding capacity . These soils may be further
downmted based on other soil and landscape limitations
(salinity, wetness, topography, stones, etc.) that are peculiar
to individual delineations. Ratings for each delineation are
listed under the heading "Agricultural Capability" in the
Interpretive Data Tables section of this report.

Borderland soils have a moderate amount of organic
matter in the A horizon . Theyare low in available phospho-
rus and high in available potassium .

These soils have a moderate susceptibility to wind
erosion and a low susceptibility to water erosion . Because
the productive capacity of these soils often relies on a thin
(less than 1 m) layer of loamy material overlying sand,
management practices designed to preserve this thin layer
should be utilized .

Borderlandsoils are moderately stony and, hence, regu-
lar stone clearing can be expected

CANOPCI5 (CP) SOILS

Canopus soilsareDark Brown soils that have formed in
loamy glacial till underlain by coarse loamy sand, or occa-
sionally cobbly materials, derived from Upper Cretaceous
and Tertiary bedrock. The sandy material is commonly
encountered at depths of less than one meter. These soils
commonly occur on plateaus in the Wood Mountain upland
thathave undulatingdissected landscapes with gentle slopes .
The surface texture is usually loam.

Canopus soils often occurin complex with soilsofother
associations. They tend to occur on lower slopes when in
complex with soils formed in cobbly materials, and often
intermixed throughout the landscape when in complex with
soils formed in loamy bedrock-modified materials .

Kinds of Canopus Soils

Orthic Canopus - The orthic Canopus soil occurs
throughout all slope positions in gentle landscapes and on
mid- to lower slopes in more steeply sloping landscapes . It
isawell-drainedsoil with adark-brown Ahorizon, 6to 12cm
thick, underlain by a brown to dark-brown B horizon and a
grayish-brown to yellowish-brown C horizon. The C hori-
zon may be composed of either coarse loamy sand, or
moderately calcareous glacial till overlying coarse loamy
sand
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Agricultural Properties of Canopus Soils

Canopus soils are fair agricultural soils ofcapability
class3 . The main agricultural limitation ofthese soilsistheir
low water-holding capacity . These soils may be further
downrated based on other soil and landscape limitations
(salinity, wetness, topography, stones, etc .) that are peculiar
to individual delineations. Ratings for each delineation are
listed under the healing "Agricultural Capability" in the
Interpretive Data Tables section of this report.

Canopussoilshaveamoderateamountoforganic matter
in the A horizon. They are low in availablephosphorusand
high in available potassium.

These soils have a moderate susceptibility to wind
erosion and a low susceptibility to water erosion. Because
the productive capacity of these soils often relies on a thin
(less than 1 m) layer of loamy material overlying sand,
management practices designed to preserve this thin layer
should be utilized.

Canopus soils are moderately stony and, hence, regular
stone clearing can be expected

Cathkin soilsare acomplexofsalineand poorlydrained
soils formed in sandy alluvial materials occurring in depres-
sional areas. Most Cathldn soil areas are nearly level.
Surface textures are sandy loam to loamy sand

Kinds of Cathkin Soils

Saline PoorlyDrainedCathkin - Salinepoorlydrained
Cathkin soils occur in undrained depressional areas. They
have thick, dark-colored A horizons and drab subsurface
colors that often include reddish spots and streaks . They are
wet forall ora significantportion of the growing season and
are often flooded. Soluble salts are usually presentwithin 50
cm ofthesurface. Thesalts commonlyoccuras white specks
withinthe soil, although salts may notalwaysbevisible. The
degree of salinity varies from weak to strong.

Agricultural Properties of Cathkin Soils

Cathkin soilsare very poorto nonarable soils ofagricul-
tural capabilityclasses 5 to7, respectively, depending on the
degreeofsalinityand wetness . SomeoftheCad"soils that
are moderatelysalinemaybesuited toaperennial forage that
is salt tolerant and is able to withstand some flooding .
Ratings for each delineation are listed under the heading
"Agricultural Capability" in the Interpretive Data Tables
section of this report.

Cypress soils are DarkBrown soils that have formed in
materialsrangingfrom loamyglacial tilt, thathas beenhighly
modified by cobbly Tertiary bedrock, to residual cobbly

bedrock. The unique feature of these soils is the predomi-
nance of quartzite and chert cobbles and gravels, usually on
knolls of rougher landscapes, but often throughout all slope
positions on more gentle landscapes . Cypress soils range
from excessively stony on the quartzite-covered knolls to
slightly or nonstony on mid- and lower slopes where the
cobbles are often covered by up to 30 cm of silty or loamy
material . These soils occur on a variety of surface forms,
undulating and hummocky being the most common, with
slopes ranging from gentle to strong. Surface textures may
range from sandy loam to clay loam butare frequently loam.

Cypress soils commonly occur in complex with soils of
other associations, often occurring on mid- to upper slopes .

Kinds of Cypress Soils

Orthic Cypress - The orthic Cypress soil commonly
occurs on all slope positions . It is a well- to rapidly drained
soil with a dark-brown A horizon, 12 to 16 cm thick,
underlain by a reddish brown-colored B horizon and a
grayish-colored, moderately calcareous C horizon .

Calcareous Cypress - The calcareous Cypress soiloc-
curs on locally dry upper slopes and knolls where runoff
reduces the amount of water entering the soil. Some of the
A horizon is usually lost due to erosion, resulting in athinner
soil with lessorganic matterthan the orthic Cypress soil . The
calcareous Cypress soil is a well-drained soil with a thin,
usually calcareous A horizon, 10 to 15 cm thick, which may
be underlain by a thin, calcareous B horizon, overlying a
grayish-colored, moderately calcareous C horizon .

Agricultural Properties of Cypress Soils

Cypress soils are fair to very poor agricultural soils of
capability classes 3 to 5, respectively. The main agricultural
limitation of these soils is the presence of enough stones or
cobbles to hinder cultivation and reduce the moisture-hold-
ing capacity of the soil. Areas that have only a few cobbles
and a loam texture may be rated as capability class 3, while
other areas having a lot of cobbles may be downgraded to
class 5 . Ratings for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report.

Cypress soils have amoderate amountoforganic matter
in the A horizon . They are low in available phosphorus and
high in available potassium.

These soils have a moderate susceptibility to wind
erosion and a low susceptibility to water erosion . Because
the productive capacity of these soils often relies on a thin
(less than 30 cm) layer of silty or loamy material overlying
cobbles,managementpractices designedtopreserve this thin
layer should be utilized.

Cypress soils vary from moderately to exceedingly
stony . Usually theexceedingly stony Cypress soils occuron
knolls where the materials consist almost entirely ofcobbles
with few fine sediments between them.



Eastendsoilsarea mixtureofweakly developed, poorly
drained,Brown SolonetzicandBrown soilsthathave formed
in fluvial and colluvial materials derived from Tertiary and
Upper Cretaceous bedrock, as well as glacial materials and,
hence,are quitevariable. Thesematerialshave been washed
into the valleys from adjacent areas and deposition is still
taking place in some areas. They occur on fans and aprons
at the base ofthe steep valley sides of the Frenchman River
and SwiftCurrentCreek,andother glacial melt-waterchan-
nels in southwestern Saskatchewan. Surface textures vary
widely, ranging from sandy loam to clay. These soils are
usually stonefree, however,afew stonesoftenoccurnearthe
base of the steep valley sides. Landscapes arecharacterized
by long, uniform, very gentle to moderate slopes, extending
from the base of the valley side to the center of the valley
bottom. These slopes are often cut by erosion channels that
extend from theapex ofthe fan orapron to the creekorriver.

Kinds of Eastend Soils

Orthic Eastend - The orthic Eastend soil occurs on
mid-and lower slopes. It is a well-drained soil with abrown
todark brown-coloredAhorizon, 8to 15 cm thick, underlain
by a grayish-brown B horizon and a moderately calcareous
C horizon .

Calcareous Eastend - The calcareous Eastend soil is
well drained with a thin, usually calcareous A horizon, 5 to
12 cm thick, which may be underlain by athin, calcareous B
horizon, overlyingagrayish-colored, moderately calcareous
C horizon .

Weakly Developed Eastend - The weakly developed
Eastend soil occurs in areas in which deposition of eroded
material is stillcontinuing . It is characterizedbyalackofsoil
development except that it may have a thin, dark-colored A
horizon. Often this soil has a series ofdark layers in the top
two meters, each separated by a light-colored layer. These
dark layersrepresent old surfaces which havebeenburiedby
the deposition of newly eroded materials during periods of
high runoff.

SalineWeaklyDeveloped Eastend - Thesalineweakly
developed Eastend soil occurs on lower slopes. It is charac-
terizedby a lack ofsoil developmentexcept fora thin, dark
colored Ahorizon and the presenceofsoluble salts within50
cm of the surface . The salts commonly occur as a white
surface crust or as small, white specks within the soil,
however, salts may not always be visible. Saline weakly
developed Eastend soils often occur adjacent to areas of
Eastend solonetzic or poorly drained soils and may have
features indicative of poor soil drainage.

Eastend Solonetzic - Eastend solonetzic soils occuron
alluvial fans derived from saline, shaleymaterials. On some
nearly level areas, Eastend solonetzic soils may occur over
most of the landscape. They are moderately well-drained,
and havethinA horizons,underlain by clayey B horizons that

are hard when dry. Eroded micro-depressions are common
in noncultivated areas. Saline subsoils are also a common
feature in these soils .

SalinePoorlyDrainedEastend - Salinepoorlydrained
Eastend soils occur in undrained depressional areas that are
subject to flooding, and in undrained areas associated with
abandoned segments ofriver or creek channels . They have
thick, dark-colored A horizons and drab subsurface colors
thatoften include reddish spots and streaks. They are wet for
allorasignificant portion ofthe growingseasonandare often
flooded. Soluble salts are usually present within 50cmofthe
surface. The salts commonly occur as white specks within
the soil, although salts may not always be visible.

PoorlyDrainedEastend - Poorly drainedEastendsoils
representavariety ofwetsoils . Theyoccurmainlyin sloughs
and, occasionally, on the bottom of small drainage channels
and low-lying depressional areas . They occur in areas that
collect runoff from heavy rains and snowmelt, and usually
remain wetformuch ofthe growing season. They often have
thick, dark-colored A horizons and drab subsurface colors
thatincludereddish spotsandstreaks. Many ofthesesoils are
not cultivated unless drained, although some may become
dry enough to cultivate during periods ofprolongeddrought .
Due to their location in the landscape, some of these soils
have become saline and/or carbonated.

Agricultural Properties ofEastend Soils
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The agricultural capability ofEastend soils is extremely
variable and is dependent upon texture and soil structure, as
well as degree and extent of wetness and salinity . The best
Eastend soils, rated class 3, are well drained and are clay to
silty clay loam in texture. These soils may be further
downrated based on othersoiland landscape limitations (i .e .
salinity, topography, stones, etc .) that are peculiar to indi-
vidual delineations. Ratings for each delineation are listed
under the heading "Agricultural Capability" in the Interpre-
tive Data Tables section of this report. Wetness, salinity or
poor soil structure are serious limitations that characterize a
significant portion of all Eastend soil areas . Eastend soils
usually occur in small, irregular-shaped areas, sometimes
with limited accessibility due to dissections or channels,
which further detracts from the suitability of these soils for
cultivated crops. Most of these soils are best suited to the
production of forages, whether as hayland or as improved
pasture.

Esmesoils are Brown soils that haveformed in loamyor
occasionally sandy materials ranging from glacial till, that
has been highly modified by Upper Cretaceous andTertiary
bedrock, to glacially modified Upper Cretaceous and Ter-
tiary bedrock materials . These soils commonly occur on a
variety of landscapes, such as hummocky gullied, undulat-
ing,or undulating dissected,with slopes rangingfrom gentle
to steep . Surface textures are sandy loam or loam.
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Kinds of Esme Soils

OrthicEsme - The orthicEsme soilmayoccurthrough-
out all slope positions in gentle landscapes and on mid- to
lower slopes in more steeplysloping landscapes.--Itisa well
drained soil with a brown A horizon, 10 to 14 cm thick,
overlying a brownish-colored B horizon and a C horizon in
which coal, iron concretions and pieces of sandstone, silt-
stone or shale are evident. This soil is shallow and the C
horizon may be entirely composed of bedrock material.

Calcareous Esme - The calcareous Esme soil is well
drained and has a brown A horizon, 8 to 12 cm thick, which
may be underlain by acalcareous B horizon and a C horizon
in which ironconcretions, pieces ofcoal, sandstone, shale or
siltstone are evident. This soil is shallow and the C horizon
may be entirely composed ofbedrock material .

Eroded Esme - The eroded Esme soil occurs on knolls
and upper slopes. Most ofthe topsoil has been removed by
erosion, resulting in a light-brown to grayish-colored sur
face. TheerodedEsme soil occurs mostoften on hummocky
landscapes with moderate to steep slopes.

WeaklyDeveloped Esme - Theweakly developedEsme
soiloccurs onlocally dry upperslopesandknolls. It is a well-
drained soil with athin, brown A horizon, 6 to 10 cm thick,
underlainbyaC horizon in whichpiecesof sandstone, shale,
siltstone or lignite coal may be evident.

Agricultural Properties ofEsme Soils

Esme soils are poor to nonarable agricultural soils of
capabilityclasses4 to6, respectively . They commonly occur
on hummocky landscapes thatare gullied and have moderate
to steep slopes that are highly susceptible to water erosion .
These soils are often nonarable due to the nature of these
landscapes. However, some areas ofEsme soils have value
aspasture orhay land . Ratings for each delineationare listed
under the heading "Agricultural Capability" in the Interpre-
tive Data Tables section of this report.

These soils have a low amount oforganic matter in the
A horizon, are low in available phosphorus, are high in
available potassium, and have few stones .

t suR

	

TN)" ,saws 1
Exposure soils are amixture of thin, weakly developed

soils and bedrock outcrops, generally occurring on strongly
to very steeply sloping landscapes, some of which may be
continually eroding.

Agricultural Properties of Exposure Soils

Exposure soils are nonarable agricultural soils of capa-
bility classes 6 and 7 . Even where thin soils do occur, they
are nonarable. A few areas may have a limited potential for
native grazing of livestock.

Fife Lake soils are Brown soils that have formed in
loamy glacial till thathasbeen modifiedbytheincorporation
of Upper Cretaceous and Tertiary bedrock materials. The
parent material of Fife Lake soils often contains numerous
specksofcarbon, as well aspiecesof lignite coalorpieces of
sandstone, or silty and clayey shale fragments . However,
sometimes these materials are so strongly weathered that
they are only identifiable as silty, clayey or sandy areas
within the till. Fife Lake soils are usually slightly stony,
containing a mixture of glacially transported stones and
rounded, Tertiary quartzite cobbles . These soils occur on a
variety oflandforms, however, undulating landscapes with
gentle to moderate slopes and hummocky dissected land-
scapes with moderate tostrong slopes are dominant. Surface
texturesare variable due tothe variablenature ofthe bedrock
materialsincorporatedintothe till, andrange from fine sandy
loam to clay loam.

FifeLakesoilscommonlyoccurin complexwithsoilsof
othersoil associations . Theytendtooccuron mid-andupper
slopes when in complex with soils formed in loamy or silty
lacustrine materials; whenFife Lake soils occur in complex
with soils formed in gravelly fluvial materials, the soils
formed in gravelly materials will either occur regularly on
knolls or randomly in the landscape.

Kinds of Fife Lake Soils

Orthic Fife Lake - The orthic Fife Lake soil occurs on
mid- to lower slopes . It is a well-drained soil with a brown
A horizon, 8 to 14 cm thick, overlying a brownish B horizon
and a grayish, moderately calcareous C horizon.

Calcareous Fife Lake - The calcareous Fife Lake soil
occurs on locally dry upper slopes and knolls where runoff
reduces the amount ofwaterentering the soil. In most areas,
some ofthe A horizon has been lostdue to erosion,resulting
in a thinner soil with less organic matter than the orthic Fife
Lakesoil . Thecalcareous FifeLakesoilisawell-drained soil
with a thin, usually calcareous A horizon, 8 to 12 cm thick,
which may be underlain by a thin, calcareous B horizon,
overlying a grayish, moderately calcareous C horizon .

WeaklyDeveloped Fife Lake - The weaklydeveloped
FifeLake soil occurs on locally dry upper slopes and knolls
where runoff reduces the amount of water entering the soil.
It is a well-drained soil with a thin, brown A horizon, 6 to 10
cm thick, underlain by a moderately calcareous C horizon
which may contain numerous specks of carbon, as well as
pieces of lignite coal or sandstone, or silty and clayey shale
fragments .

Poorly Drained Soils - Poorlydrained soils represent a
variety of wet soils . They occur mainly in sloughs and,
occasionally, on the bottom ofsmall drainage channels and
low-lyingdepressionalareas. Theyoccurinareasthatcollect
runoff from heavy rains and snowmelt, and usually remain



wet for much of the growing season . They often have thick,
dark-colored A horizons and drab subsurface colors that
include reddish spotsandstreaks. Manyofthesesoilsare not
cultivated unless drained, although some may become dry
enough to cultivate during periods of prolonged drought .
Due to their location in the landscape, some of these soils
have become saline and/or carbonated .

Agricultural Properties ofFife Lake Soils

FifeLake soils with clay loam textures are fair agricul-
tural soils of capability class 3 . Their main agricultural
limitation is a moderate moisture deficit, imparted by the
subarid regional climate and a moderate water-holding ca-
pacity. These soils may be furtherdownratedbased onother
soil and landscape limitations (i .e . salinity, wetness, topog-
raphy, stones, etc.) that are peculiar to individual delinea-
tions . Ratings for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report.

Fife Lake soils have a low amount oforganic matter in
the A horizon . They are low in available phosphorus and
high in available potassium.

These soils are moderately susceptible towatererosion,
particularly in dissected landscapes. Itis recommended that
soil conservation practices, such as maintenance of crop
residues through reduced tillage, contour tillage on slopes
and grassing major water runs, be implemented to control
soil erosion.

These soils are slightly stony and, as a consequence,
periodic clearing of stones is required.

OX VALLEY (Fx) SOILS

Fox Valley soils are Brown soils that have formed in
silty lacustrine materials . They occur on hummocky, undu-
lating or undulating dissected landscapes with very gentle to
moderate slopes. Surface textures are loam or silt loam .

Fox Valley soils frequently occur in complex with soils
of other associations . They tend to occur on upper slopes
whenincomplexwithsoilsformedinfiner-texturedlacustrine
materials, and usuallyon lowerslopes when incomplexwith
soils formed in coarser-textured fluvial materials or glacial
till .

Kinds ofFox Valley Soils

OrthicFoxValley - TheorthicFox Valley soil extends
from the mid- to upperslopepositions in the landscape. It is
awell-drained soil with abrown A horizon, 9 to 15 cm thick,
overlying a brownish B horizon and a grayish, moderately
calcareous C horizon.

Agricultural Properties of Fox Valley Soils

Fox Valley soils are fair agricultural soils of capability
class3 . Amoderatemoisturedeficit, imparted by thesubarid
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regional climate and a moderate water-holding capacity, is
their main agricultural limitation . They may be further
downrated basedon other soil and landscape limitations (i .e.
salinity, topography, stones, etc.) that are peculiar to indi-
vidual delineations. Ratings for each delineation are listed
under the heading "Agricultural Capability" in the Interpre-
tive Data Tables section of this report.

Fox Valley soils have a low amount oforganic matterin
the A horizon . They are low in available phosphorus and
high in available potassium . Crop growth may be somewhat
reduced on solonetzic Fox Valley soils because of their
clayey B horizon, which hinders infiltration of water, as well
as the development and penetration of roots.

Fox Valley soils that occuron gentle slopes have a low
susceptibility to wind and water erosion . Relatively low
infiltration rates, when coupled with long slopes, can result
in high susceptibility to water erosion. It is recommended
that soil conservation practices, such as maintenance ofcrop
residues throughreduced tillage or leaving stubble standing,
stripcropping, grassingofmajorwaterruns, andshelterbelts,
be utilized to control soil erosion .

GRILL LAKE (Gr) SOILS';

Grill Lake soils are a complex of poorly drained and
saline soils formed in clayey alluvial materials occurring in
relatively flat, depressional areas . Surface textures range
from clay loam to clay.

Kinds of Grill Lake Soils

Gleyed Weakly Developed Grill Lake - The gleyed
weakly developed Grill Lake soil occurs on mid- and lower
slopes in nearly level landscapes. It is characterized by alack
of soil development except for the formation of a dark-
colored Ahorizon, 10to 14 cm thick. Dullcolorsandreddish
spots, indicative of imperfect soil drainage, characteristi-
cally occurin thesubsoil . Due to its location inthe landscape,
this soil may become saline.

Saline Poorly Drained Grill Lake - Saline poorly
drained Grill Lake soils occur in undrained depressional
areas that are subject to flooding . They have thick, dark
colored A horizons and drab subsurface colors that often
include reddish spots and streaks. They are wet for all or a
significant portion of the growing season and are often
flooded . Soluble salts are usually presentwithin 50cmofthe
surface. The salts commonly occur as white specks within
the soil, although salts maynot always be visible . The degree
of salinity varies from weak to strong .

Agricultural Properties of Grill Lake Soils

Grill Lake soils are fairto nonarable soilsofagricultural
capability class 3 to class 7, respectively, depending on the
degreeof wetness and salinity. Salt-tolerant forages thatcan
withstand some flooding may be grown in areas that are
moderately saline . Those areas of Grill Lake soils that are
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strongly saline and poorlydrainedarenot suitable forarable
agriculture and rarely have any value as pasture .

RSECREEK

Horse Creek soils are Brown soils that have formed in
loamy alluvial and colluvial materials derived from upper
slope glacial till and bedrock materials . These alluvial and
colluvial deposits may be shallow (less than 1 m thick), and
underlain by glacial till . Horse Creek soilsoccuron undulat-
ing and hummocky landscapes with gentle to moderate
slopes. Thesurface textureofthesesoils may be sandyloam,
loam or silt loam.

HorseCreeksoilsfrequentlyoccurincomplexwith soils
ofother associations, with the Horse Creek soils tending to
occur on lower slopes.

Kinds of Horse Creek Soil Series

Orthic Horse Creek - The orthic Horse Creek soil
occurs on midslopes in most landscapes, but may extend to
upperand lower slopes on landscapes with gentle slopes. It
is a well-drained soil with a brown A horizon, 6 to 10 cm
thick, underlain by a brown B horizon and a moderately
calcareous, grayish-colored C horizon.

CalcareousHorseCreek - ThecalcareousHorseCreek
soil occurs onlocally dry upperslopes whererunoffreduces
the amountof water entering the soil . The calcareous Horse
Creek soil isa well-drainedsoil with abrown A horizon,4 to
8 cm thick, which may be underlain by a thin, calcareous B
horizon and a moderately calcareous, grayish-colored C
horizon .

Weakly Solonetzic Horse Creek - The .weakly solo-
netzic Horse Creek soil usually occurs on lower slopes . It is
awell-drained soil with a brown A horizon, 6 to 10 cm thick,
and may be underlain by a gray, leached layer with platy
structure. The A horizon, in turn, is underlain by a brown B
horizonwith moderately hard columnarorblocky structures,
and a moderately calcareous, grayish-colored C horizon.

Agricultural Properties of Horse Creek Soils

Horse Creek soils are fairagricultural soils ofcapability
class4. A moderatemoisture deficit,impartedbythesubarid
regional climate and a moderate water-holding capacity, is
the main agricultural limitation of these soils . These soils
may be further downrated based on other soil and landscape
limitations (i .e. salinity, topography, stones, wetness, etc.)
that are peculiarto individual delineations . Ratings for each
delineation are listed underthe heading "Agricultural Capa-
bility" in the Interpretive Data Tables section of this report.

Horse Creek soils have a low amount oforganic matter
in the A horizon, are low in availablephosphorusand high in
available potassium.

HorseCreek soils have a low to moderate susceptibility
to wind and water erosion . It is recommended however, that
soil conservation practices, such as maintenance of crop

residues through reduced tillage, strip cropping and shelter-
belts,beutilizedtoprovidedependableprotection from wind
erosion when these soils are cultivated .

A fewstonesmay be encounteredon these soils,particu-
larly on upper slopes andknolls where the loamy material is
thin and underlain by glacial till. Occasional clearing of
stones is required.

HELLFIRE (HO SOMS

Hellfire soils are Brown Solonetzic soils that have
formed in alluvial and colluvial materials derived from
clayey bedrock and glacial materials containing Upper Cre
taceous shales . These materials occur on aprons and fans
formed from material that has been washed into the valleys
from adjacent bedrock highs; deposition is still taking place
in some areas. The slopes of these landscapes are often cut
by erosion channels that extend from the apex of the fan or
apron to the creekor river. The surface texture is clay loam
or clay. These soils are usually stone free.

Hellfire soils commonly occur in complex with soils of
othersoilassociations . They tendtooccupy themid- to lower
slope landscape positions .

Kinds of Hellfire Soils

Solonetz Hellfire - The solonetz Hellfiresoil occurs on
lowerslopesofalluvial apronsandfans . It ismoderatelywell
drained and has a brown A horizon overlying a hard B
horizon and a weakly calcareous C horizon . The B horizon
iscommonlydarklystained withorganic matterthathasbeen
leached out of the A horizon . Soluble salts are usually
present within the lower B horizon and in the C horizon .

Solodized Solonetz Hellfire -The solodized solonetz
Hellfire soil occurs on alluvial fans and aprons that are
composed of saline, shale bedrock or bedrock-modified
materials . On some nearlylevelareas, thesolodized solonetz
Hellfire soil may occur over most of the landscape. It is a
moderately well-drained soil witha thin A horizon, 4 to 6 cm
thick, underlain by agray, leached layer with platystructure,
anda B horizon thatischaracterized by gray-capped, colum-
narstructures thatare very clayey and dense, very hardwhen
dry, and darkly stained by organic matter that has been
leached out of the A horizon . The B horizon, in turn, is
underlain by a weakly calcareous, dark-colored C horizon .
The C horizon, as well as the lower B horizon, commonly
contain soluble salts that are often visible as white spots or
streaks in the soil.

Eroded Solodized Solonetz Hellfire - The eroded sol-
odized solonetz Hellfire soiloccurs in eroded micro-depres-
sions . It is a moderately well-drained soil with a B horizon
that is characterized by gray-capped, columnar structures
that are very clayey and dense, very hard when dry, and
darkly stained, underlain by a weakly calcareous, dark-
coloredC horizon. All ofthe Ahorizon has beenremovedby
winderosion. TheC horizon,as wellas the lowerB horizon,
commonly contain soluble saltsthatareoften visible as white
spots or streaks in the soil .



Agricultural Properties of Hellfire Soils

Hellfire soils are poor agricultural soils of capability
class 4 . Their main agricultural limitations are a moderate
moisture deficit, imparted by the subarid regional climate
and a moderate moisture holding capacity, and adverse soil
structure that limits root penetration and water infiltration .
Where the soil structure is particularly severe (hard), these
soils are rated as agricultural capability class 5 .

Hellfire soils havealow amountoforganic matterin the
A horizon. They are neutral to slightly alkaline in reaction,
however,surface horizonsmay be slightly acidicinareasthat
are stronglyleached. Theyarelow in available phosphorous
and high in available potassium.

These soils generally have a low susceptibility to wind
erosion and a moderate to high susceptibility to water ero-
sion. If these soils are cultivated, it is important that crop
residues be conserved through reduced tillage or leaving
stubble standing, and that cultivation occur across slopes .
These soils are generally slightlystony and occasionalclear-
ing ofstones will be required .

Haverhill soils are Brown soils that have formed in
loamy glacial till. They occur on undulating and undulating
dissected landscapes with very gentle and gentle slopes, and
on hummocky landscapes with strong and steep slopes.
Their surface texture is commonly loam.

Haverhill soils frequentlyoccurin complex with soils of
other associations, often occurring on mid- to upper slopes .

Kinds of Haverhill Soils

Orthic Haverhill - The orthic Haverhill soil often oc-
cupies all slope positions in gentle landscapes, and mid- to
lowerslopes inlandscapeswith moderateto strongslopes . It
is a well-drained soil with a brown A horizon, 8 to 14 cm
thick, underlain by a brown B horizon and a gray-colored,
moderately calcareous C horizon .

Calcareous Haverhill - The calcareous Haverhill soil
occurs on locally dry upper slopes and knolls where runoff
reduces the amountof waterentering the soil . In most areas,
some ofthe A horizon has been removed by erosion, result-
ing in a thinner soil with less organic matter than the orthic
Haverhill soil . It is a well-drained soil with a brown to
grayish-brown A horizon, 9 to 13 cm thick, which may be
underlain by a thin, calcareous B horizon, overlying a gray-
ish-colored, moderately calcareous C horizon .

Weakly Developed Haverhill - The weaklydeveloped
Haverhill soil occurs on locally dry upper slopes and knolls
where runoffreduces the amount of water entering the soil .
Thisresults in athinner soil withlessorganic matter than the
surrounding Haverhill soils . It is characterizedby a brown,
usually calcareous A horizon, 7 to 12 cm thick, underlain by
a moderately calcareous C horizon .

Agricultural Properties of Haverhill Soils

Agricultural Properties ofHitlwash Soils
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Eroded Haverhill - The eroded Haverhill soil occurs
most frequentlyon the upperslopes andknolls ofhummocky
landscapes with strong and steep slopes. It can be readily
identified by its light gray-colored surface . This soil has had
most or all of the A horizon removed by erosion .

Haverhill soils are poor agricultural soils of capability
class 4 . These soils are considered marginal for the produc-
tion ofannual fieldcrops. Their main agricultural limitation
is a moderately severe moisture deficit, imparted by the
subarid regional climate and a moderate water-holding ca-
pacity . These soils may befurtherdownratedbasedon other
soil and landscape limitations (i.e. salinity, topography,
stones, etc.) that are peculiar to individual delineations.
Ratings for each delineation are listed under the heading
"Agricultural Capability" in the Interpretive Data Tables
section of this report .

Haverhill soils have a low amount of organic matter in
the A horizon. They are low in available phosphorus and
high in available potassium .

Haverhill soils that occur on landscapes with gentle
slopes have a low susceptibility to wind and water erosion .
However, it is common for Haverhill soils to occur on
landscapes with slopesranging from moderate tosteep ; these
soils have a moderate to very high susceptibility to water
erosion . It is recommendedthat soil conservation practices,
such as maintenance ofcrop residuesthroughreducedtillage
orleaving stubble standing, strip cropping, grassing ofmajor
water runs, establishment of forages on steep slopes, and
shelterbelts, be utilized to control erosion on these soils .

A few stones can be expected on these soils and occa-
sional to regular clearing is required.

Hillwash soilsare formed invarious depositsassociated
with the steep and eroding sides of escarpments and valleys
ofrivers, creeks and tributaries . Theyare agroup ofshallow,
eroded and weakly developed soils . Surface textures and
amounts of stone are extremely variable because of the
variable nature of the parent material and the association of
these soils with steeply sloping, eroded landscapes.

Hillwash soils are primarily nonarable due to the nature
ofthelandscapeon which theyoccur. Steepness ofslope and
susceptibility to erosion are the main limitations . They do,
however, have some value as pasture land, depending upon
steepness of slopes, density of tree cover and availability of
water. Limitations for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report.
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Jones Creek soilsare DarkBrown soils thathaveformed
in loamy or occasionally sandy materials ranging from
glacial till that has been highly modified by Upper Creta
ceous and Tertiary bedrock to glacially modified Upper
Cretaceous and Tertiary bedrock . These soils commonly
occur on hummocky gullied landscapes with moderate to
steep slopes. Surfacetexturesare commonlysandy loam and
loam.

Kinds ofJones Creek Soils

Orthic Jones Creek - The orthic Jones Creek soil oc-
curs throughout allslope positions in moregentlelandscapes
and on mid- to lower slopes in more steeply sloping land
scapes. It is a well-drainedsoil with a darkbrown Ahorizon,
10 to 14 cm thick, overlying a brownish-colored B horizon
and aC horizonin which pieces ofsandstone, siltstone, shale
or lignite coal may be evident.

CalcareousJones Creek - The calcareous Jones Creek
soil is a well-drained soil with a dark brown A horizon, 8 to
10 cm thick, which may be underlain by a calcareous B
horizon, overlying acalcareous C horizon in which coal, iron
concretions and pieces of sandstone, siltstone or shale are
often evident. This soil is often shallow and, in some areas,
the C horizon may be entirely composed of bedrock.

Weakly Developed Jones Creek - The weakly devel-
oped Jones Creek soil occurs on locally dry upper slopesand
knolls whererunoffreduces the amountofwaterentering the
soil, It is a well-drained soil with a thin, dark-brown A
horizon, 6 to 10 cm thick, underlain by a C horizon thatmay
be entirely composed of bedrock materials, or that contains
ironconcretions, piecesofcoal, sandstone, shale orsiltstone.

Eroded Jones Creek - The eroded Jones Creek soil
occurs on steeply sloping, upper slopes and knolls where
erosion has removedmost orall ofthe top soil . This usually
results in abrownish- oryellowish brown-coloredsurface in
whichpiecesofweathered sandstone, siltstone, shaleor coal
are often evident.

Weakly Solodic Jones Creek - The weakly solodic
Jones Creek soil occurson lowerslope positions. Itisa well-
drained soil with a dark-brown A horizon, 8 to 10 cm thick,
underlain by a dark-gray, leached horizon with platy struc-
ture. This horizon is underlain by aclay-enriched B horizon
that breaks readily into small, blocky structures thatare hard
when dry . The B horizon is underlain byaChorizon inwhich
pieces of siltstone, shale or lignite coal may be evident.

Poorly Drained Soils - Poorly drained soils represent a
variety of wet soils. They occur mainly in sloughs and,
occasionally, on the bottom of small drainage channels and
low-lying depressional areas . Theyoccurinareasthatcollect
runoff from heavy rains and snowmelt, and usually remain
wet for much of the growing season . They often have thick,
dark-colored A horizons and drab subsurface colors that
includereddish spotsandstreaks . Manyofthese soilsare not
cultivated unless drained, although some may become dry

enough to cultivate during periods of prolonged drought.
Due to their location in the landscape, some of these soils
have become saline and/or carbonated .

Agricultural Properties ofJones Creek Soils

Jones Creek soils are generally poor to nonarable agri-
cultural soils ofcapabilityclasses 4 to 6, respectively. Minor
areas ofJones Creeksoils that are loam texturedand occuron
favorable topography may be fair agricultural soils of capa-
bility class 3 . They commonly occur on hummocky land-
scapesthat are gulliedandhave moderate to steep slopes that
are highly susceptible to water erosion. As a result, Jones
Creek soils are often nonarable due to the nature of these
landscapes. However, most areas of Jones Creek soils have
some value as pasture or hay land. Ratings for each delinea-
tionarelisted underthe heading"Agricultural Capability" in
the Interpretive Data Tables section of this report.

These soils have a low amount of organic matter in the
A horizon, are low in available phosphorus, are high in
available potassium, and have few stones.

K.INDERSbEY (K-0-SOILS

Kindersley soils are Brown Solonetzic soils that have
formed in clayey lacustrine materials. They generally occur
on undulating or undulating dissected landscapes with very
gentle to moderate slopes . Surface textures are predomi-
nantly clay .

Kindersley soils frequently occur in complex with soils
of other associations, often occurring on lower slopes.

Kinds of Kindersley Soils

Solonetz Kindersley - The solonetz Kindersley soil
occurs in association with the solodized solonetz Kindersley
soil. It has a slightly thicker A horizon than the solodized
solonetz Kindersley soil and does not have a leached gray
layer above the B horizon . As well, the B horizon is not
usually as dense, as dark or as thick, but may contain more
salts than that ofthe solodized solonetz soil ; the underlying
C horizon contains salts.

Solodized Solonetz Kindersley - The solodized solo-
netz Kindersley soil tends to occur on mid- to upper slope
positions. It is a well-drained soil with a brown A horizon,
8 to 10 em thick, underlain by a light-gray horizon from
which clay and organic matter have been leached, a dark-
brown B horizon, and a dark-colored, moderately calcare-
ous, C horizon . The B horizon is clayeyin texture, very hard
when dry, anddarkly stained byorganic matter leachedfrom
upperhorizons. Saltsare commonlypresentwithin the lower
portion of the B horizon as well as in the C horizon .

Saline Kindersley - The saline Kindersley soil usually
occurs on lower slopes, often surrounding sloughs orpoorly
drained depressional areas, and along drainage channels and
gullies. It is characterized by the presence of soluble salts,
usuallywithin 50cmofthesurface. Thesaltsoccurasawhite



surface crust or as small, white specks within the soil,
although salts may not always be visible . Dull colors and
reddish spots, indicativeofimperfect soil drainage, are often
present in the subsoil.

Agricultural Properties of Kindersley Soils

Kindersley soils are fairtoverypooragricultural soils of
capability classes 3 to 5, respectively. A moderate moisture
deficit imparted by the subarid regional climate, a hard B
horizon, and salinity arethemajoragricultural limitations of
these soils. Ratings for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report. During dry periods, the B
horizon becomes very hard which, in turn, limits root pen-
etration and development. Thus, the volume ofsoil that the
plantcanexploit for moistureand nutrients is very limited as
compared to other soil types; reduced crop growth can be
expected. The hard, solonetzic B horizon also inhibits the
downwardmovementofairandwaterthrough the soil. Crop
stands on these soils generally have a wavy appearance
caused by relatively poor growth in those areas where the B
horizon is most strongly developed (hardest) .

Kindersley soils have a low amount oforganic matter in
the A horizon. Gray-colored patches, very low in organic
matter, may occur where the shallow A horizon and under-
lying gray, leached layer are mixed during cultivation .

Kindersley soils are slightly acid to neutral in reaction,
low in available phosphorus, and high in available potas-
sium. Those soils thatoccuron landscapes with gentle slopes
have a low susceptibility to wind and water erosion . It is
recommended, however, that crop residues be carefully
conserved during fallow periods and that strip cropping, and
perhaps even shelterbelts, be utilized to guard against wind
erosion.

LONESOME BUTTE (Lb) SOILS:

Lonesome Butte soils are Dark Brown soils that have
formed in clayey materials ranging from glacial till that has
been highly modified by Upper Cretaceous and Tertiary
bedrock to glacially modified, Upper Cretaceous and Ter-
tiary bedrock. These soils commonly occur on hummocky
gullied landscapes with moderate to steep slopes. Surface
textures are commonly clay loam and clay to heavy clay.

These soils commonly occur in complex with soils of
otherassociations. They tendto occur onlower slopes when
in complex with soils formed in cobbly materials, and often
intermixed throughout the landscape when in complex with
soils formed in loamy bedrock-modified materials .

Kinds of Lonesome Butte Soils

Orthic Lonesome Butte - The orthic Lonesome Butte
soil occursthroughoutall slope positions on landscapes with
gentle slopes,and onmid- to lowerslopes in landscapes with
strong andsteep slopes . It is a well-drained soil with a dark-

brown A horizon, 8 to 12 cm thick, underlain by a brown B
horizon, and aC horizon in which pieces of shale, siltstone,
or lignite coal are commonly found.

Calcareous Lonesome Butte - The calcareous Lone-
some Butte soiloccurson upper slopes where runoffreduces
the amountofwaterentering thesoil . Thisresultsinathinner
soil with less organic matter than theorthic Lonesome Butte
soil . The calcareous Lonesome Butte soil has a thin, calcar-
eousA horizon, 5 to 10cm thick, which isoften underlain by
athin,calcareousB horizon, overlying adarkgrayishbrown-
colored,moderatelycalcareousChorizon. Itmaybeaffected
by erosion to some degree .

Weakly Developed Lonesome Butte - The weakly
developed LonesomeButte soil occurs on locally dry upper
slopes and knolls . It has a thin, dark-brown A horizon, 4 to
8 cm thick, underlain by a dark grayish brown-colored C
horizon in which pieces ofshale, siltstone, or lignite coal are
commonly found. It occurs most often on hummocky land-
scapes with gentle to strong slopes .

Weakly Solodic Lonesome Butte - The weakly sol-
odic Lonesome Butte soil occurs on lower slope positions . It
isawell-drainedsoil with a dark-brown A horizon, 8to 10cm
thick, underlain by a dark-gray, leached horizon with platy
structure . This horizon is underlain by a clay-enriched B
horizon that breaks readily into small, blocky structures that
are hard when dry. The B horizon is underlain by a dark
grayish brown-colored C horizon.

Poorly Drained Soils - Poorly drained soils representa
variety of wet soils. They occur mainly in sloughs and,
occasionally, on the bottom of small drainage channels and
low-lying depressionalareas . They occurinareasthatcollect
runoff from heavy rains and snowmelt, and usually remain
wet for much ofthe growing season . They often have thick,
dark-colored A horizons and drab subsurface colors that
include reddish spotsand streaks . Many ofthese soilsarenot
cultivated unless drained, although some may become dry
enough to cultivate during periods of prolonged drought.
Due to their location in the landscape, some of these soils
have become saline and/or carbonated .

Agricultural Properties of Lonesome Butte Soils
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Lonesome Butte soils are fair agricultural soils ofcapa-
bility class 3. The main agricultural limitation of these soils
is a moderate moisture deficit, imparted by the semiarid
regional climate and a moderate water-holding capacity .
These soils maybe furtherdownratedbased on othersoiland
landscape limitations (i .e. salinity, wetness, topography,
stones, etc .) that are peculiar to individual soil delineations .
Ratings for each delineation are listed under the heading
"Agricultural Capability" in the Interpretive Data Tables
section of this report.

Lonesome Butte soils have a moderate amount of or-
ganic matter in the A horizon . They are low in available
phosphorus and high in available potassium . Although the
orthic Lonesome Butte soils have few agricultural limita-
tions, otherLonesomeButte soils areless productive or more
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difficult to farm . Thecalcareous anderodedLonesome Butte
soils on knolls are locally dry because of rapid runoff, and
have low nutrient reserves, particularly phosphorus .

Lonesome Butte soils have a low susceptibility to wind
andwatererosionwhentheyoccuron landscapes with gentle
slopes; those soils that occur on landscapes with strong
slopes have a high susceptibility to water erosion . If these
soils are cultivated, itis recommendedthatsoil conservation
practices, such as maintenance of crop residues through
reduced tillage or leaving stubble standing, strip cropping,
grassing of major water runways, cultivation across dis-
sected slopes, and shelterbelts, be utilized to control soil
erosion wherever practical .

Various amounts of stones can be expected in different
Lonesome Butte soil areas; the number of clearing opera-
tions will vary accordingly .

LarkHill soils areDarkBrown soilsthathave formedin
loamy alluvial and colluvial materialsderived from bedrock
or glacial till deposits; the alluvial materials may overlie
glacial till or bedrock materials . Lark Hill soils occur on
undulating and hummocky landscapes with slopes ranging
from gentleto moderate. Surface textures are usually loam.

LarkHill soils frequently occur in complex with soils of
other associations, with the Lark Hill soils tending to occur
on lower slopes .

Kinds ofLark Hill Soils

Orthic Lark Hill - The orthic Lark Hill soil occurs on
midslopes in most Lark Hill landscapes, but may extend to
upper and lowerslopes on landscapes with gentle slopes . It
isawell-drainedsoilwithadark-brownAhorizon,8 to 12cm
thick, underlain by a brown B horizon and a moderately
calcareous, grayish-colored C horizon . The A and B hori-
zonsare usually formed in the loamyalluvial material, while
the C horizon may be composed ofalluvial material, glacial
till or bedrock material. .

Calcareous Lark Hill- The calcareous Lark Hill soil
occurs on locally dry upper slopes where runoffreduces the
amount ofwater entering the soil. The calcareous Lark Hill
soil is a well-drained soil with a dark-brown A horizon,7 to
11 cm thick, underlain by athin, calcareous B horizon and a
moderately calcareous, grayish-colored C horizon . The A
and B horizons are usually formed in the loamy alluvial
material, while the C horizon may be composed of alluvial
material, glacial till or bedrock material .

Eluviated Lark Hill -The eluviated Lark Hill soil
usually occurs onlowerslopes . This soil resembles the orthic
Lark Hill soil in appearance and has generally similar char
acteristics, althoughtheAandB horizons are usually slightly
thickerthan in theorthicLark Hillsoil. The mostdistinguish-
ing feature of this soil is a horizon with platy structure that
occurs between the A and B horizons . The underlying B
horizon has prismatic to blocky structure when dry.

Poorly Drained Soils - Poorly drainedsoilsrepresent a
variety of wet soils . They occur mainly in sloughs and,
occasionally, on the bottom of small drainage channels and
low-lying depressionalareas. They occurinareasthat collect
runoff from heavy rains and snowmelt, and usually remain
wet for much of the growing season. They often have thick,
dark-colored A horizons and drab subsurface colors that
includereddish spots and streaks . Manyofthesesoils are not
cultivated unless drained, although some may become dry
enough to cultivate during periods of prolonged drought .
Due to their location in the landscape, some of these soils
have become saline and/or carbonated.

Agricultural Properties of Lark Hill Soils

Lark Hill soils of loam texture are fairagricultural soils
ofcapability class 3 . A moderate moisture deficit, imparted
by the semiarid regional climate and a moderate water
holding capacity, is the main agricultural limitation of these
soils. These soils may be further downrated based on other
soil and landscape limitations (i .e. salinity, topography,
stones, wetness, etc.) that are peculiar to individual defnea
tions. Ratings for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report .

These soils haveamoderateamountoforganic matterin
the A horizon, which results in reasonably fertile soils of
good tilth . They are low in availablephosphorus and high in
available potassium .

Lark Hill soils that occur on landscapes with gentle
slopes have a low susceptibility to wind and water erosion ;
those soils thatoccur on landscapes with strong slopes have
a high susceptibility to water erosion. When these soils are
cultivated, it is recommended that soil conservation prac-
tises, such as maintenance ofcrop residues through reduced
tillage or leaving stubble standing, strip cropping, shelter-
belts, grassing of major water runs and cultivation across
dissected slopes, be utilized to control soil erosion wherever
practical.

A few stones canbeexpectedon theknollsofthese soils
and occasional clearing is required.

STERN (Mc SOILS .

McEachern soils are Brown Solonetzic soils that have
formed in loamy alluvial and colluvial materials derived
from upper slope glacial till andbedrock materials . In some
areas, these soils are shallow (less than 1 m thick), and
underlainby glacial till . McEachern soils generallyoccuron
undulating or undulating dissected landscapes with very
gentle to moderate slopes. Surface textures range from silt
loam to sandy loam.

McEachern soils frequently occurin complexwith soils
ofother soilassociations, most commonly with Horse Creek
soils . They tend to occuron mid- and lower slopes when in
complex with soils formed in loamy orsandy alluvial mate-
rials or glacial till.



Kinds ofMcEachern Soils

Solodized Solonetz McEachern - The solodized solo-
netz McEachern soil tends to occuron mid to lower slopes.
It is a well-drained soil with a brown A horizon, 6 to 10 cm
thick, underlain by a grayish-colored, leached layer with
platy structure. The underlying B horizon is enriched with
clay, darkly stained with organic matter, and is very hard,
especially when dry . TheB horizon isunderlainby a grayish-
colored, moderately calcareous C horizon. The lower por-
tion of the B horizon and the C horizon commonly contain
soluble salts . The C horizon may be formed in alluvial
materials, bedrock shale or shale-modified glacial till .

Solod McEachern - The solodMcEachern soil tends to
occuron lower slopes ofthe landscape . It is a well-drained
soil with a brown A horizon, 8 to 10 cm thick, underlain by
a thick, gray layer with platy structure, from which clay and
organic matter have been leached. TheAhorizon, in turn,is
underlain by a B horizon that has been darkly stained by
leachedorganic matter and tends to break readily into small,
blocky stricturesthatare very hardwhendry. The B horizon
is underlain by a grayish-colored, moderately calcareous C
horizon . Although these soils have formed in materials that
contained salts, they tend to occur in lower portions of the
landscape where infiltration of accumulated runoff water is
enough to move salts outofthe B andC horizons and into the
subsoil .

Agricultural Properties of McEachern Soils

McEachern soilsaregenerallypoortoverypooragricul-
tural soils of capability classes 4 and 5, respectively. Their
main limitations are a hard B horizon and soluble salts that
occur within the rooting zone of the crop, as well as a
moderate moisture deficit, imparted by the subarid regional
climate and their low to moderate water-holding capacity .
These soils may be further downratedbased onother soiland
landscape limitations (i.e. salinity, wetness, topography,
etc.) that are peculiar to individual delineations . Ratings for
each delineation are listed under the heading "Agricultural
Capability" in the Interpretive Data Tables section of this
report. The hard B horizon restricts waterinfiltration, aswell
as uptake of moisture and nutrients. Saline soils also have
sufficient soluble salts to interfere with the uptake of mois-
ture and nutrients . Together, these factors commonly result
indepressed cropyieldsinmostyears. Crops grown on these
soils generally have a wavy orpatchy appearance, reflecting
relatively poorplant growth where B horizons are strongest
(hardest) and where salinity occurs. Solod and solodized
solonetz soils canoften be recognized as gray patches within
a cultivated field* these gray lows result when the leached
layer(loworganic matter) is mixedwith the A horizon during
cultivation . The solod McEachern soils are the best
McEachern soils due mainly to the increased depth of these
soils and theiroccurrence in the more moist (lower) areasof
the landscape.

Kinds of Morgan Soils
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These soils are slightly acid to neutral in reaction, are
low in available phosphorusandhigh in available potassium .
The slightacidity, however, will notaffect the yieldsof most
crops and liming should not be necessary.

McEachern soils that occur on landscapes with gentle
slopes have a low susceptibility to wind and water erosion .
However, when cultivated, it is recommended that crop
residues be carefully conserved through reduced tillage or
leaving stubble standing, and that other soil conservation
practices, such as strip cropping and annual barriers, be
utilized toprovidedependableprotection from winderosion .

These soils are generally stone free except where they
are shallow (less than 1 m thick) and overlie glacial till, or
where they occur in complex with glacial till.

MORGAN (Mg)-SOILS'

Morgan soils are Dark Brown Solonetzic soils that have
formed in loamy alluvial and colluvial materials derived
from upper slope glacial till and bedrock materials, which
have been washed down slope by runoff. These materials
may overlie glacial till or bedrock materials . Morgan soils
occur on undulating and hummocky landscapes with slopes
ranging from gentle to moderate . Surface textures are loam.

Morgan soils frequently occur in complex with soils of
otherassociations . They tend to occur on lower slopes when
in complex with soils formed in bedrock materials or glacial
till .

Solodized Solonetz Morgan - The solodized solonetz
Morgan soil occurson lowerslopes in landscapes withgentle
slopes. It isa well-drained soil with adark-brown Ahorizon,
underlain by a gray, leachedlayer with platy structure, and a
B horizon that is characterized by gray-capped, columnar
structuresthat areveryclayey anddense,very hard whendry,
and darkly stained by organic matter that has been leached
outof the A horizon . The B horizon is underlain by a weakly
calcareous, moderately saline, grayish-colored C horizon .
The A and B horizons are usually formed in the loamy
alluvial material, while the C horizon may be composed of
alluvial material, glacial till or bedrock material .

Solod Morgan - The solod Morgan soil tends to occur
on lowerslopesofthe landscape. It isawell-drainedsoilwith
a brown A horizon, 8 to 10 cm thick, underlain by a thick,
gray layer with platy structure, from which clay and organic
matter have been leached. The A horizon, in turn, is under-
lain by a B horizon that has been darkly stained by leached
organic matterand tends to break readily into small, blocky
structures that are very hard when dry. The B horizon is
underlain by a grayish-colored, moderately calcareous C
horizon . Although these soils have formed in materials that
contained salts, they tend to occur in lower portions of the
landscape where infiltration of accumulated runoff water is
enough to move saltsout ofthe B andC horizonsand into the
subsoil .
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Saline Morgan - The saline Morgan soil occurs on
lower slopes. It is an imperfectly drained soil with an A
horizon,8to 12 cmthick,underlainbyadense,darklystained
B horizon, andadark,weakly calcareousC horizon. Soluble
saltsareusually present within 50cm ofthesurface. Thesalts
commonly occur as a white surface crust or as small, white
specks within the soil, however, salts may not always be
visible . Some saline Morgan soils may have mottles, which
are yellowish or reddish spots and streaks that are indicative
ofrestricted soil drainage.

Agricultural Properties of Morgan Soils

Morgan soils are poor agricultural soils of capability
class4 . The dense B horizon present in most Morgan soils,
the low organic mattercontent ofthe Morgan solod soil, and
the salinity associated with the Morgan parent material are
the main limitations that these soils have to the production of
common field crops. These soils may be further downrated
based on other soil and landscape limitations (i.e. salinity,
topography,stones,etc .) thatare peculiar toindividual delin-
eations. Limitations foreach delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section ofthis report .

Morgan soils have a low (solod and solodized solonetz
Morgan) to moderate (solonetz Morgan) amount oforganic
matter in the A horizon . Solonetzic soils are commonly
slightly to moderately acid . in reaction, low in available
phosphorus and high in available potassium. The-hard B
horizon of these soils limits root penetration and develop-
ment, uptake ofmoisture andnutrients, as well as the normal
infiltration of water. Saline soils, which often occur in
association with solonetzic soils, usually contain sufficient
soluble salts to interfere with the uptake of moisture and
nutrients . Together, these factors result in depressed crop
yields in most years .

Solonetzic soils with low organic matter content will
appear as light grayish-colored areas in cultivated fields.
Seed bed preparation may be difficult in these areas and the
surface ofthe soil may be susceptible to crusting afterheavy
rains, causing poor seedlingemergence, especiallyforsmall-
seeded crops . Areas with low organic matter content will
benefit from the addition of organic matter from farmyard
manure or from green manure.

Crops grown on Morgan soils generally have a wavy
appearanceatmaturitycausedbyrelativelypoorcropgrowth
inthose areas where theB horizon ismoststronglydeveloped
(hardest). Some Morgan soils maybenefit from deep tillage
whichbreaks upthe denseB horizon . However, theguidance
ofaprofessional agrologistshouldbe soughtwhenconsider-
ing deep tillage due to the risk ofcreating further problems.

Morgan soilsaregenerallystone free, withtheexception
of areas where they are shallow (less than 1 m thick) overly-
ing glacial till or where they occur in combination with soils
formed in glacial till. In these areas, a few stones can be
expected and occasional clearing will be required .

Macworth soils are Brown Solonetzic soils that have
formed in clayey materials ranging from glacial till that has
been highly modified by Upper Cretaceous and Tertiary
bedrock to glacially modified, Upper Cretaceous and Ter-
tiary bedrockmaterials . The glacial till ranges in color from
very dark grayish brown to dark brown, and, in some areas,
to almost black. White streaks and spotsofcarbonate canbe
seen in the till and, in many places, gypsum crystals are also
visible. Macworth soils commonly occur on gently to
moderatelysloping, undulatinglandscapes. Surfacetextures
range from clay loam to clay .

Macworth soils frequently occur in complex with soils
ofotherassociations. They tend tooccuron erodedslopes of
shale or highly shale-modified material when in complex
with Brown soils formed in glacial till .

Kinds of Macworth Soils

Solodized Solonetz Macworth - The solodized solo-
netz Macworth soil is the most common Macworth soil. It
occurs most often in the lower to upper midslope positions .
It is a moderately well-drained soil with abrown A horizon,
5 to 10 cm thick, underlain by a light grayish-colored,
leached horizon with platy structure, and a dark brown-
colored B horizon thatischaracterized by verydense,imper-
vious, columnar structures with distinctly rounded-column
tops. This structure is most evident in uncultivated areas
because tillage often destroys the rounded tops of the col-
umns. However, in most cultivated areas, the very dense,
impervious structure oftheB horizon isstill evident, particu-
larly when the soil is dry. The B horizon is underlain by a
dark-colored, moderatelycalcareous, often salineC horizon .

Eroded Solodized Solonetz Macworth - The eroded
solodized solonetz Macworth soil is very similar to the
solodized solonetzsoil exceptthat erosion hasremovedmost
or all of the A horizon, leaving the B horizon exposed at the
surface. It is an imperfectly to moderately well-drained soil
with adarkbrown-coloredB horizon thatischaracterized by
very dense, impervious, columnar structures with distinctly
rounded column tops. The B horizon is underlain by a dark-
colored, moderatelycalcareous, often salineChorizon . These
soils areeasily identifiedin uncultivatedpastures as they are
usually bare of vegetation and occupy small depressional
areas .

Solod Macworth - The solod Macworth soil tends to
occur on lower slopes of the landscape . It is a well-drained
soil with a brown A horizon, 8 to 10 cm thick, underlain by
a thick, gray layer with platy structure, from which clay and
organic matter have been leached. The A horizon; in turn, is
underlain by a B horizon that has been darkly stained by
leached organic matter and tends to breakreadily into small,
blockystructuresthat arevery hardwhen dry . TheB horizon
is underlain by a grayish-colored, moderately calcareous C
horizon. Although these soils have formed in materials that



contain salts, they tend to occur in lower portions of the
landscape where infiltration ofaccumulated runoff water is
enoughto move saltsout ofthe B and C horizonsand into the
subsoil.

Agricultural Properties ofMacworth Soils

Macworth soils are poor agricultural soils of capability
class 4 . Their main agricultural limitations are a moderate
moisture deficit, imparted by the subarid regional climate
and a moderate moisture-holding capacity, andadverse soil
structure that limits root penetration and water infiltration .
Where the soil structure isparticularly severe,these soilsare
rated as agricultural capability class 5 . Ratings for each
delineation are listed under the heading "Agricultural Capa-
bility" in the Interpretive Data Tables section of this report.

Macworth soils have a low amountof organic matter in
the A horizon . They are neutral to slightly alkaline in
reaction but surface horizons may be slightly acidic in areas
thatarestrongly leached. Theyare lowinavailablephospho-
rous but high in available potassium.

The solod Macworth soil is the best of the Macworth
soils due mainly to the increased depth of this soil and its
occurrence in the moist parts ofthe landscape. Crusting on
this soil, however, may cause problems with seedlingemer-
gence in some years . The solodized solonetz Macworth soil
is somewhat poorer due to adverse structure and shallow
depth of top soil . The eroded solodized solonetz is the
poorestof the Macworth soils due to very,adverse structure.
Salinity in these soils is variable and will affect crop yields
to varying degrees.

These soils generally have a low susceptibility to wind
and watererosion. Ifthese soils are cultivated, itisimportant
that crop residues be conserved carefully through reduced
tillageorleavingstubble standing, andthat other soilconser-
vation practices, such as strip cropping and shelterbelts, be
utilized to provide dependable protection against erosion,
particularly during a fallow year or extended dry periods .
Thesesoilsaregenerally slightly stony andoccasional clear-
ing of stones will be required

PORCUPINE CREEK (Pk) SOILS

Porcupine Creek soils are Dark Brown Solonetzic soils
that have formed in alluvial and colluvial materials derived
from clayey bedrock and glacial materials containing Upper
Cretaceous shales . These materialsoccuronaprons andfans,
formedfrom materialsthat havebeenwashed into the valleys
from adjacent bedrock highs ; deposition is still taking place
in some areas. The slopes of these landscapes are often cut
by erosion channels that extend from the .apex of the fan or
apron to the creek orriver. The surface texture is clay loam
or clay. These soils are usually stone free.

Porcupine Creek soils often occurin complex with soils
ofotherassociations, where they tendto occupy themid-and
lower slope landscape positions.

Kinds of Porcupine Creek Soils
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Solonetz Porcupine Creek - The solonetz Porcupine
Creek soiloccurson lowerslopes ofalluvial apronsandfans.
It is a moderately well-drained soil with a dark-colored A
horizon, 8 to 10 cm thick, underlain by a dense, hard B
horizon, and a weakly calcareous, dark colored C horizon.
Soluble salts are usually present within the lower B horizon
and in the C horizon.

Solodized Solonetz Porcupine Creek - The solodized
solonetz Porcupine Creek soil occurs on alluvial fans and
aprons that are composed of saline, shale bedrock or bed
rock-modified materials. On some nearly level areas, the
solodized solonetz Porcupine Creek soil may occur over
most of the landscape . It is a moderately well-drained soil
with a thin A horizon, 4 to 6 cm thick, underlain by a gray,
leached layer with platy structure, and a B horizon that is
characterized by gray-capped columnar structures that are
very clayey and dense, very hard when dry, and darkly
stained by organic matter that has been leached out of the A
horizon . The B horizon is underlainbya weakly calcareous,
dark-colored C horizon. The C horizon,as well as the lower
B horizon, commonly contain soluble salts that are often
visible as white spots or streaks in the soil .

Solod Porcupine Creek - The solod Porcupine Creek
soil occurs on lower slopes . It is a well-drained soil with a
dark-brown A horizon, 8 to 10 cm thick, underlainby a thick,
gray layer with platy structure, from which clay and organic
matter have been leached. The A horizon, in turn, is under-
lain by a B horizon that has been darkly stained by leached
organic matter and tends to break readily into small, blocky
structures that are very hard when dry . The B horizon is
underlain by a grayish-colored, moderately calcareous C
horizon . Although these soils have formed in materials that
contain salts, they tend to occur in lower portions of the
landscape where infiltration ofaccumulated runoff water is
enough tomovesalts out ofthe B and C horizons and into the
subsoil.

Porcupine Creek Solonetzic - The term Porcupine
Creek solonetzic refers to a mixture of solonetz, solodized
solonetz and solod PorcupineCreek soils . It is used in areas
where thesesoilsoccurrandomly in thelandscape, usually in
about equal proportions .

Agricultural Properties of Porcupine Creek Soils

Porcupine Creek soils are poor agricultural soils of
capability class 4 . Their main agricultural limitations are a
moderatemoisture deficit, impartedby the semiarid regional
climate, andadverse soil structure thatlimits rootpenetration
andwaterinfiltration . Wherethesoil structure isparticularly
severe, these soilsareratedasagricultural capability class 5.
Ratings for each delineation are listed under the heading
"Agricultural Capability" in the Interpretive Data Tables
section of this report

Porcupine Creek soils have a low amount of organic
matter in the A horizon . They are neutral to slightly alkaline
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inreactionbutmaybeslightlyacidicinareasthatarestrongly
leached. They are low inavailablephosphorous and high in
available potassium .

The solod Porcupine Creek soil is the bestofthe Porcu-
pineCreeksoilsduemainly to theincreased depthofthis soil
and its occurrence in more moist parts of the landscape.
Crusting on this soil, however, may cause problems with
seedling emergence in some years . The solonetz Porcupine
Creek soil is apoor soildue toadverse structure and shallow
depth oftopsoil ; the adverse structure limits root penetration
and water infiltration. The solodized solonetz Porcupine
Creek soil is a very poorsoil due toitsveryadversestructure.
The topsoil,orAhorizon, isvery thin and the presenceofthe
hard, dense B horizon near the surface generally results in
very poor crop growth . The presence of saline soils will
result in depressed crop yields in most years.

These soils generally have a low susceptibility to wind
erosion and a moderate to high susceptibility to water ero-
sion. If these soils are cultivated, it is important that crop
residues be conserved through reduced tillage or leaving
stubble standing, and that cultivation occur across slopes.
These soils are generally slightlystony and occasional clear-
ing . of stones will be required .

Quantock soils are Brown soils that have formed in
loamy glacial till underlain by coarse loamy sand derived
from Upper Cretaceous and Tertiary bedrock. The sandy
material is commonly encountered at depths ofless than one
meter. These soils commonlyoccur onplateaus in the Wood
Mountain uplandthat have undulating dissected landscapes
with gentle sloes. The surface texture is usually loam.

Quantock soils often occur in complex with soils of
otherassociations,wheretheytend to occupytheupperslope
and knoll landscape positions .

Kinds of Quantock Soils

Orthic Quantock - The orthic Quantock soil occurson
upperslopesandknolls. Itisawell-drainedsoil with abrown
A horizon, 6 to 12 cm thick, underlain by a brown to dark
brown B horizon and a grayish-brown to yellowish-brown C
horizon. The C horizon may be composed ofeither coarse
loamy sand, or moderately calcareous glacial till overlying
coarse loamy sand.

Agricultural Properties of Quantock Soils

Quantock soils are poor agricultural soils of capability
class 4. The main agricultural limitation of these soils is the
moderate to strong moisture deficit imparted by the subarid
climate and the moderate to low water-holding capacity of
thesoil . Thesesoilsmaybe furtherdownratedbasedon other
soil and landscape limitations (salinity, wetness, topogra-
phy, stones, etc .) that are peculiarto individualdelineations.
Ratings for each delineation are listed under the heading

"Agricultural Capability" in the Interpretive Data Tables
section of this report.

Quantock soils have a moderate amount of organic
matter in the A horizon. They are low in available phospho-
rus and high in available potassium .

These soils have a moderate susceptibility to wind
erosion and a low susceptibility to water erosion . Because
the productive capacity of these soils often relies on a thin
(less than 1 m) layer of loamy material overlying sand,
management practices designed to preserve this thin layer
should be utilized

Quantocksoils are moderatelystony and,hence, regular
stone clearing can be expected.

ReliancesoilsareDark Brown Solonetzicsoilsthathave
formed in clayey materials ranging from glacial till that has
been highly modified by Upper Cretaceous and Tertiary
shales,to glacially modified,Upper Cretaceous andTertiary
shale bedrock. The glacial till ranges in colorfrom very dark
grayish brown to dark brown, and, in some areas, to almost
black . White streaks and spots ofcarbonate canbe seen in the
till and, in many places, gypsum crystals are also visible .
Reliance soils commonly occur on undulating landscapes
that range from gently to strongly sloping . Surface textures
range from clay loam to clay .

Reliancesoils frequently occur in complex with soils of
other associations. They tend to occur on eroded slopes of
shale or highly shale modified material when in complex
with other Dark Brown soils formed in glacial till .

Kinds of Reliance Soils

Solodized Solonetz Reliance - The solodized solonetz
Reliancesoiloccurs on lowerslopes . Itisamoderately well-
drained soil with a brown A horizon, 6 to 10 cm thick,
underlain by a light grayish-colored, leached horizon . The
leached horizon, in turn, is underlain by a dark brown-
colored B horizon that is characterized by gray-capped,
columnarstructuresthatare very clayey anddense, veryhard
when dry, and darklystainedbyorganic matterthathas been
leached out of the A horizon . This structure is mostevident
inuncultivatedareasbecausetillage oftendestroystherounded
tops of the columns . However, in mostcultivatedareas, the
very dense, impervious structure of the B horizon is still
evident, particularly when the soil is dry. The B horizon is
underlain by a dark-colored, moderately calcareous, often
saline C horizon .

Solod Reliance - The solodReliancesoil tends to occur
on lower slopes. It is a well-drained soil with a brown A
horizon,8to 10 cmthick,underlainby a thick, gray layerwith
platy structure, from which clay and organic matter have
been leached . The A horizon, in turn, is underlain by a B
horizon that has been darkly stained by leached organic
matterandtends tobreakreadily into small,blockystructures
that are very hard when dry. The B horizon is underlain by



a grayish-colored, moderately calcareous C horizon . Al-
though these soils have formed in materials that contained
salts, they tend to occur in lower portions of the landscape
where infiltration ofaccumulated runoffwater is enough to
move salts out of the B andC horizons and into the subsoil.

Saline Reliance - The saline Reliance soil usually oc-
curs on lower slopes, often surrounding sloughs or poorly
drained depressional areas, and along drainagechannels and
gullies. It is characterized by the presence of soluble salts,
usually within50cm ofthesurface . Thesalts occurasa white
surface cnist or as small, white specks within the soil,
although salts may not always be visible. Dull colors and
reddish spots, indicative ofimperfect soil drainage, are often
present in the subsoil .

Agricultural Properties ofReliance Soils

Reliance soils are poor agricultural soils of capability
class 4 . Their main agricultural limitation is adverse soil
structure that limits root penetration and water infiltration.
Where the soil structure isparticularly severe, these soils are
rated as agricultural capability class 5. Ratings for each
delineation are listed under the heading "Agricultural Capa-
bility" in the Interpretive Data Tables section ofthis report.

Reliance soils have a low amount of organic matter in
the A horizon. They are neutral to slightly alkaline in
reaction, but surface horizons may be slightly acidic in areas
thatarestrongly leached . Theyarelowin availablephospho-
rous but high in available potassium .

The solod Reliance soil is the best ofthe Reliance soils
due mainly to the increased depth of this soil and its occur-
rence in moremoist parts of the landscape. Crusting on this
soil, however,maycause problems with seedling emergence
in some years. The solodized solonetz Reliance soil is
somewhat poorer due to the adverse structure and shallow
depthofsoil . Salinity inthesesoilscanalso affectproduction
to varying degrees.

Thesesoilsgenerallyhavealow toverylow susceptibil-
ity to wind and water erosion. If these soils are cultivated,
however, it is important that crop residues be conserved
carefully throughreducedtillage orleavingstubble standing,
and that other soil conservation practices, such as strip
cropping and shelterbelts, be utilized wherever practical to
provide dependable protection against erosion, particularly
during afallow year orextended dryperiods. These soilsare
generally slightly stony and occasional clearing of stones
will be required .

Runway soils are formed in various deposits associated
with the sides and bottoms of shallow drainage channels .
This group of soils range from weakly developed to poorly
drained and are primarily associated with dissected land-
scapes. Asaresult, surface texture,degree ofstoniness, slope
class and salinity are extremely variable.

Agricultural Properties of Runway Soils

Runway soils are usually rated as class 4, 5 or 6 for
agricultural capability. Most of these soils, however, are
nonarable in thatthe bottom landsare poorlydrainedandthe
side slopes are often too steep to permit cultivation . A few
areas, where slopes permit crossing with field implements,
have some potential for cultivation. As well, many areas
have little potential for grazing land because they occur as
narrow strips cutting through cultivated areas . Where they
are large enough to be fenced, they do have some value as
pasture land depending upon steepness of slope, density of
tree cover and availability of water. Ratings for each delin-
eation arelisted underthe heading"Agricultural Capability"
in the Interpretive Data Tables section of this report.

Scotsguard soils are Dark Brown soils that have formed
in loamy glacial till that has been modified by the incorpora-
tion of Tertiary and Upper Cretaceous bedrock . The parent
material of these soils often contains numerous specks of
carbon, pieces of lignite coal, identifiable pieces of sand-
stone, or silty and clayey shale fragments . Sometimes these
materials may be so strongly weathered that they are only
identifiable as silty, clayey or sandy areas within the till.

Thesesoils occuronavariety oflandformsbutprimarily
on undulating landscapes with gentle to moderateslopes and
on hummocky dissected landscapes with moderate to strong
slopes. Scotsguard soils are usually slightly stony, contain-
ing a mixture of glacially transported stones and rounded,
Tertiary quartzite cobbles.

Surface textures are variable due to the variable nature
ofthe bedrock materials incorporated into the till, and range
from fine sandy loam to clay loam.

Scotsguard soils commonlyoccur in complex with soils
of other soil associations. They tend to occur on mid- and
upperslopes when incomplex with soils formedinlacustrine
or loessial materials . When in complex with other soils
formed in glacial till materials, they may occur on mid- and
lower slopes, as in the case of Scotsguard-Cypress com-
plexes, or on all slope positions, intermixed with soils of the
other association, as in the case ofScotsguard-Amulet com-
plexes.

Kinds ofScotsguard Soils
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OrthicScotsguard - The orthic Scotsguard soil occurs
on mid- to lower slopes. It is a well-drained soil with a dark
brown A horizon, 9 to 16 cm thick, overlying a brownish B
horizon and a grayish, moderately calcareous C horizon.

Calcareous Scotsguard - The calcareous Scotsguard
soil occurs on locally dry upper slopes and knolls where
runoff reduces the amount of water entering the soil . This
results inathinnersoil with lessorganic matterthan theorthic
Scotsguard soil . The calcareous Scotsguard soil has a thin,
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usuallycalcareous Ahorizon, 8 to 12cm thick,which maybe
underlain by a thin, calcareous B horizon, overlying a mod-
erately calcareous C horizon . This soil has usually under-
gone a certainamount oferosion, particularly on the tops of
knolls.

Poorly Drained Soils - Poorly drained soilsrepresent a
variety of wet soils . They occur mainly in sloughs and,
occasionally, on the bottom of small drainage channels and
lbw-lying depressional areas. Theyoccurinareas thatcollect
runoff from heavy rains and snowmelt, and usually remain
wetfor much ofthe growing season . They often have thick,
dark-colored A horizons and drab subsurface colors that
include reddish spotsand streaks . Many ofthesesoils are not
cultivated unless drained, although some may become dry
enough to cultivate during periods of prolonged drought.
Due to their location in the landscape, some of these soils
have become saline and/or carbonated.

Agricultural Properties of Scotsguard Soils

The silty clayloam Scotsguard soilsarefair agricultural
soils ofcapabilityclass 3 . Their main agricultural limitation
is a moderate moisture deficit, imparted by the semiarid
regional climate and a moderate water-holding capacity .
These soils maybe furtherdownratedbased on othersoiland
landscape limitations (i.e. salinity, topography, stones, etc.)
that are peculiar to individual delineations. For example,
soils that occur onlandscapes withstrong slopes or that have
lighter surface textures are often reduced to agricultural
capability class 4or 5 . Ratings for each delineation are listed
under the heading "Agricultural Capability" in the Interpre-
tive Data Tables section of this report.

Scotsguard soils have a moderate amount of organic
matterin the A horizon, are low in available phosphorus and
high in available potassium .

These soils are moderately susceptible to watererosion,
particularly in dissected landscapes . It isrecommended that
soil conservation practices; such as maintenance of crop
residues through reduced tillage, contour tillage on slopes
and grassing major water runs, be implemented to control
soil erosion .

	

-
Scotsguard soils are slightly stony and, as a conse-

quence, periodic clearing of stones is required.

Valorsoilsare Brown soils that have formed in shallow
silty lacustrine materials, 30 to 100 cm thick, overlying
loamy glacial till . Valor soils occur on undulating and
hummocky landscapes with slopes ranging from gentle to
moderate. Surface texturesare silt loam, loam or clay loam.

Valor soils frequently occur in complex with soils of
other associations. They tend tooccuron upper slopes when
in complex with soils formed in finer-textured lacustrine
materials, andusuallyon lower slopeswhen in complexwith
soils formed in coarser-textured fluvial materials or glacial
till .

Kinds ofValor Soils

Orthic Valor - The orthic Valor soil occurs on mid-
slopes in mostValor landscapes, butmay extend toupperand
lower slopes on landscapes with gentle slopes . It is a well
drained soil with adark-brown A horizon, 9 to 17 cm thick,
overlying a brown B horizon and a moderately calcareous,
grayish-coloredChorizon . TheAand B horizons are usually
formed in the silty lacustrine material while the C horizon is
usually composed of clay loam glacial till .

Agricultural Properties ofValor Soils

Valor soils are fair agricultural soils of capability class
3 . Their main agricultural limitation is a moderate moisture
deficit, imparted by the subarid regional climate and a-
moderate water-holdingcapacity. These soils maybefurther
downratedbased onother soil andlandscape limitations (i.e.
salinity, topography, stones, wetness, etc.) that are peculiar
to individual delineations. Ratings for each delineation are
listed under the heading "Agricultural Capability" in the
Interpretive Data Tables section of this report.

Valor soils have a low amount of organic matter in the
A horizon, are low in available phosphorus and high in
available potassium.

Valor soils have a low susceptibility to wind and water
erosion . It is recommended, however,thatsoil conservation
practices, such as maintenance of crop residues through
reduced tillage,strip cropping and shelterbelts, be utilizedto
provide dependable protection from wind erosion.

Afew stonesmay be encountered onthese soils, particu-
larly on upper slopes and knolls where the silty material is
thin and underlain by glacial till. Occasional clearing of
stones is required.

Wood Mountain soils are Brown soilsthat have formed
in materials ranging from loamy glacial till that is highly
modified by cobbly Tertiary bedrock, to residual cobbly
bedrock deposits. The unique feature of these soils is a
predominance of quartzite and chert cobbles and gravels,
usually on knollsofrougherlandscapes, butoftenthroughout
all slope positions on the more gentle landscapes . Wood
Mountain soils range from excessively stony on quartzite-
covered knolls to slightly or nonstony on mid- and lower
slopeswhere the cobbles are oftencoveredby up to 30cm of
silty or loamy material . These soils occur on a variety of
surface forms with slopes ranging from gentle to strong .
Surface texturesrange from sandy loam to clay loam butare
more frequently loam and silt loam .

Wood Mountain soils frequently occur in complex with
soils of other soil associations, often occurring on mid- to
upper slopes.



Kinds ofWood Mountain Soils

Orthic Wood Mountain - The orthic Wood Mountain
soil occurs on all slope positions . It is a well- to rapidly
drained soil with a brown A horizon, 10 to 15 cm thick,
underlain by a reddish brown-colored B horizon and a
brownish-colored C horizon.

Calcareous Wood Mountain - The calcareous Wood
Mountain soil occurs on locally dry upper slopes and knolls
where runoff reduces the amount of water entering the soil.
Some oftheAhorizon is usually lost due to erosion,resulting
inathinner soil withless organic matterthan theorthic Wood
Mountainsoil. The calcareousWoodMountainsoilisawell-
drainedsoil with athin, usually calcareousA horizon,9 to 14
cm thick, which may be underlain by a thin, calcareous B
horizon,overlying a grayish-colored, moderately calcareous
C horizon.

Agricultural Properties of Wood Mountain Soils

Wood Mountain soils are generally poor agricultural
soils ofcapability class4 . The presence ofstonesor cobbles
insufficientquantitiestobeaserious handicaptocultivation,
andthe effect ofthesecobbles on thewater-holding capacity
of the soil are the main agricultural limitations . Areas that
have only a few cobbles and aloam texture arerated as class
3, while other areas having more cobbles may be down-
gradedto class 5 . These soils may also be downrated based
on othersoil andlandscape limitations (i.e. salinity,topogra-
phy, etc .) thatarepeculiarto individualdelineations. Ratings
for each delineation are listed under the heading "Agricul-
tural Capability" in the Interpretive Data Tables section of
this report.

Wood Mountain soils have a low amount of organic
matterin the A horizon, are low in availablephosphorus and
high to moderate in available potassium .

Thesesoils havealow to moderate susceptibility towind
erosion . Becausethe productive capacityof thesesoilsoften
relies on a thin (less than 30 cm) layer of loamy material
overlying cobbles, management practices designed to pre-
serve this thin layer should be utilized .

WillowssoilsareBrownsoilsformed in clayey lacustrine
materials. These soils occur mostcommonly on undulating
landscapes with very gentle to gentle slopes. Surface tex-
tures range from clay loam to clay.

Willows soils frequently occur in complex with soils of
othersoil associations; the Willows soils typically occur on
mid- to lower slopes.

Kinds ofWillows Soils

Orthic Willows - The orthic Willows soil occurs on
mid- and lower slopes in most Willows landscapes. How-
ever, it may extend onto upper slopes on gentle landscapes .

Itisa well-drained soil with adark grayish-brown Ahorizon,
10 to 15 cm thick, underlain by a grayish-brown B horizon
and a grayish-brown, moderately calcareous C horizon.

Weakly Solonetzic Willows - The weakly solonetzic
Willows soil usually occurs on lower slopes . It is a well-
drained soil with a brown A horizon, 8 to 12 cm thick,
overlyingaslightlyhard,clayenriched B horizon . The lower
B and C horizons often contain salts . This soil generally
occurs on mid- to lower slopes.

Agricultural Properties of Willows Soils

Willows soils are fair agricultural soils of capability
class 3 . They have a high water-holding capacity and are
limitedprimarilyby amoderatemoisture deficit, imparted by
the subarid regional climate . However, they may be down-
rated based on other soil and landscape limitations (i.e.
salinity, topography, stones, wetness, etc.) that are peculiar
to individual delineations. For example, poorly drained
Willows soils arepooragricultural soils ofcapability classes
4 and 5. Ratings for each delineation are listed under the
heading "Agricultural Capability" in the Interpretive Data
Tables section of this report.

These soils have a low amount of organic matter in the
A horizon, are low in available phosphorus and high in
available potassium .

Willows soils generally have a moderate susceptibility
to wind and water erosion . They have a very low infiltration
rateand, consequently, inthespringofsome years,waterwill
tend to pond for a period of time in depressional areas
resulting in seeding being delayed or prevented.

These soils are commonly stone free with theexception
of where they are formed in shallow materials overlying
glacial tillor where they occur in complex with soils formed
in glacial till .
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Wetland soils are Poorly Drained soils formed in a
mixture of materials associated with depressional areas.
Most occur as sloughs, too small to show separately on the
soil map, and areincludedin themap units ofthesurrounding
upland soils . Only the larger areas have been delineated on
the map. The Wetland soils are made up ofa variety ofsoils
whicharereferred to collectively aspoorly drained soils. All
are wet forat leastaportion ofthe growing seasonand many
remain flooded for much or all of the growing season .

Kinds ofWetland Soils

Poorly Drained Wetland - Poorly drained Wetland
soils occur in sloughs and, occasionally, in the bottom of
small drainage channels and low-lying depressional areas.
They occur in areas that collect runofffrom heavy rains and
snowmelt, and usually remain wet for much of the growing
season . The A horizon may be thin or thick (greater than 10
cm), and darkly colored; or it may be leached and gray or
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grayish-brown in color. Peaty poorly drained soils have a

	

areas indicated on the soil map with the symbol X have the
layer of peaty material, from 15 to 40 cm thick, overlying

	

highestpotential. These are areas that usuallybecome dry at
mineral materials. Wetlandsoilshave drabsubsurfacecolors

	

some point in the growing season and have potential for
thatare oftendotted with reddish spots and streaks . Some of

	

forageproduction . Some ofthe shalloweronesmaybearable
these poorly drained soils are also saline and carbonated.

	

during extended dry periods and will have somepotential for
Most ofthe poorly drained Wetland soils are not cultivated

	

the production of tame hay, or early maturing, moisture-
unless drained, although some may become dry enough to

	

tolerantcrops. Thoseareasindicatedon the soil map with the
cultivate during periods ofprolonged drought.

	

symbol Y usually have at least central portions remaining
floodedfor all ofthe growing season . Intheseareas,only the

Agricultural Properties ofWetland Soils

	

outer margins have any potential fortheproduction ofnative
hay . Those areas indicated on the soil map with the symbol
Z usually remain flooded for all of the growing season and
have littleornopotential foragricultural use, even as grazing
land .

All areas ofWetland soils have little or no potential for
arable agriculture. Most have an agricultural capability
rating of class 5 or lower. Some areas are suitable for tame
or native forage production oras native grazing land. Those



4. SOIL
INTERPRETATIONS

4.1 SALINITY

Saline soils occur sporadically throughout the agricul-
tural area of Saskatchewan . These soils contain sufficient
water soluble salts to inhibit the uptake of moisture by
plants, resulting in moisture stress andreducedplant growth .
Thepresence of saline soilscan often be recognizedby bare
spots inthe croporby unevenstandsofgrainorforage. Very
strongly saline soils usually develop a white surface crust
during dry weather. Where less salt is present, the soil is
grayish in colorwhendryandthesubsoil often has streaks or
specks of salt at a depth of 5 to 25 cm or deeper. In weakly
salineor moderately saline soils thatarevery wet, it may not
be possible to see the salt.

Development of Saline Soils

Salinesoils result almostinvariably from themovement
of salts carried by groundwater and subsequent concentra-
tion in the soil upon evaporation of this water at or near the
soil surface .

Soluble salts are present in the parent materials of all
soilsas theresultofon-goingnatural, chemical and physical
weatheringprocesses. When theamount ofwater evaporat
ing from the soil is greaterthan the amount infiltrating, salts
may accumulate in the soil and may result in saline soils.
Areas are subject to soil salinization where water tables are
highand theamount ofinfiltration ofprecipitation is limited.
In mostcases, this isa naturalprocess whichhasbeen going
on since the time ofdeglaciation. Agriculture has,however,
aggravated the problem in someareasby the use ofcropping
systems that are not as water efficient as the natural prairie.

Management of Saline Soils

Managementofsaline soils requiresthe effective man-
agement ofsoil water in both the saline andnonsaline parts
of the landscape. In terms of water management for soil
salinity control this means making the mostefficient use of
soil moisture possible. Extending the cropping rotation or
continuously cropping in nonsaline areas will cycle more
precipitation through crops rather than allowing it to reach
the water table where it may contribute to salinity in some
other location. Leaving stubble standing promotes a more
even distribution of snow cover reducing the amount that
blows off the land into large snow drifts or depressions
where, upon melting, ithas a greaterchanceof infiltrating to
the watertable. Saline soils should be seeded to long-term
forage or continuously cropped with crops having the ap-

propriatedegree ofsalt tolerance. The objectivein the saline
areas is to reduce the amount of evaporation from the soil
surface, lower the watertable level andmovesalts downward
with infiltrating precipitation .

Table 1. The relative tolerance ofcommon field crops to
soil salinity. (Differences ofoneortwo places in
the ranking may not be significant.)

F

Modetgtely
afire:

tr4ugly to Very
'ti'va~y Saline

Annual Field Crops

Barley mayproduce
some crop but this
land best suited to
tolerant forages .

roos

Altai Wild Rye
Russian Wild Rye

at SlenderWheatgrass`
CrestedWheat

	

Tall Wheatgrassb
Brome
Alfalfa
Sweetclovet'

b

Explanation of the Salinity Symbol
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These crops not tolerant of flooding, which is common in
some saline areas.
Under dry conditions slender wheatgrass is more tolerant than
tall wheatgrass .

For more information on saline soils and their manage-
ment, see the publication The Nature and Management of
Salt Affected Land in Saskatchewan by Saskatchewan
Agriculture, Soils and Crops Branch .

The soil salinity symbol is made up of three components
indicating the extent ofsaline soils, the degree of the salts in
the saline soils,and theposition in the landscape occupied by
the saline soils within the delineation and is based on field
observation alone.

Example: IWPA 1

	

-

	

Extent Class
W -

	

Degree Class
PA -

	

Landscape Position

Soybeans Canola
Field Beans Mustard

an Faba Beans Wheat
Peas Flax
Corn Fall Rye

a Sunflowers Oats
Barley'
Sugar Beets

Forage

Red Clover Reed Canary
On U Alsike Meadow Fescue

Tunothy Intermediate Wh
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Soil Salinity Extent Class Limits

Table 2. Soil salinity extent class limits.

Soil Salinity Degree
Table 3. Description ofsoil salinity degree classes .

ctiv ty
depth

	

Effect on Crop Growth and
zstimate of Poteunat Yield Loss

Note : Electrical conductivity values based on a saturated paste extract.
Yield loss estimates are based on recent research and only apply to the saline soils, not to the entire delineated area.

Landscape Position

The landscape position describes where in the landscape saline soils occur . In some areas, saline soils occur in
more than one landscape position . Thesesituations are indicated by the use of two letters.

Table 4. Description of landscape position symbol.

P

	

Saline soils occur on the edges of depressions, sloughs or runways. All soils in the bottoms of the
depressions are leached and Nnsaline.

A

	

Saline soils occur throughout the bottoms ofdepressions and sloughs .

Saline soils extend throughout the bottoms ofdissections and small runways .

S

	

Saline soils occur on the sides of hills and slopes well above any slough or depression .
I

	

Saline soil parent materials within 60 cm ofthe soil surface generally occur on knolls and upper slopes .

0 0
1 0 - 3
2 3 - 10
3 10 - 20
4 20 - 40
5 40 - 70
6 > 70

Nonsaline 0- 2 There are no visible effects of salts on the growth of crops. No yield
loss.

(W) Weak 2-4 Yields ofvery sensitive cropsmay be restricted. Cereals aregenerally
unaffected.

(M) Moderate 4- 8 Yields ofmany cropsarerestricted. Wheat yieldsmaybe reduced by
30%.

(S) Strong 8-16 Only tolerantcrops yieldsatisfactorily. Wheatyieldsmaybereduced
by 60%.

(V) Very Strong 16+ Only afew very tolerant crops yieldsatisfactorily. Wheatyields may
be reduced by 80-100% .



4.2 IRRIGATION SUITABILITY

The irrigation suitability rating is based on soil and
landscape characteristics. The suitability ratinguseslimiting
factors topredict the potential landscape-water-crop interac
tion. It also considers the potential long-term consequences
of irrigation such that the soil will remain permanently
productive while being irrigated. It does not consider water
availability and quality, climate, or economics. Within any
one map delineation there may be smaller soilareas that have
a higher or lower irrigation suitability than that indicated by
themapsymbol. Any deckion re¢ardLgyrr gationsbgLld
be made only after a field-specific examination ' . made.

Symbol Interpretation

Thecombination ofsoil andlandscape categories(Table
5), based upon the most limiting features present (Tables 6
and 7), determine the irrigation class and suitability rating
(Table 8) .

A maximum of three limitations are shown in the sym-
bol. An ideal soil area to be used for irrigation will have the
following characteristics:

" medium texture
" uniform texture vertically and horizontally
" uniformly well drained
" nonsaline
" permeable
" nearly level
" nonstony

Table 5. Soil and landsca e ca

	

ories.
Soil

Category

Irrigation Symbol

example : 2Cmvt,

2C

	

- Irrigation class

m

	

- Soil limitations

v, t, - Landscape limitations

Theexampleabove indicates thattheareainquestion has
slight limitations (2) due to soil factors (m) and moderate
limitations (C) due to landscape factors (v, t) . This area,
therefore, has a fair suitability rating (Table 8) .

Symbol Evaluation

Excellent to goodareas (Table 8) can usually beconsid-
eredirrigable. Fairareasaremarginallysuitable forirrigation
providing adequate management exists such that the soiland
adjacent areas are not affected adversely by water applica-
tion. Poor soils can usually be considered nonirrigable. The
rating is given forthe areabased on soil characteristics in the
upper 1.2 m and the main landscape features in the area.
Depending on the type and severity of the limitation, it may
be advisable to investigate an area further. Portions of the
total area may also be significantly betteror poorer than the
general rating would indicate. For example, within a poor
area with steep slopes, there may be areas of gentler topog-
raphy that may be suitable for small scale irrigation if the
detailed examination indicates that this smaller area is oth-
erwise suitable .

Decision to Irrigate
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The cost of irrigation development can be expected to
increase with less suitable soils. The suitability rating does
not take into account important factors such as climate,
agronomy, availabilityofwater, oreconomics in determining
the feasibility of an irrigation project. If a field is indicated
to be suitable for irrigation based on the information pre-
sented in this report, then an onsite inspection should be
made . Other factors not used in this rating should also be
considered during asite specific examination . These include
geological uniformity to 3 m, local relief, depth to bedrock,
drainability, sodicity, organic matter content and surface
crustingpotential. These factors may affect the suitability to
somedegree in terms ofthe type ofirrigation system that can
be used, the type and amount ofsurface preparation needed,
theresponse of thesoil andcroptoappliedwater, and thetype
of management needed. A decision can then be made
whetherto irrigate ifeconomic conditions are suitable and an
adequate source of water is available .

Irrigation can lead to improved stability and flexibility
in farm production through improved reliability of water
application . Although maximum yields may be attainable
only through irrigation, assuming adequate management,
other climatic considerations may affect the feasibility . Cli-
matic factors may limit the range of crops that can be grown
due to heat or growing season limitations. In higher rainfall
areas of the province, irrigation water may only be, in many
years, a minorsupplemental source of water that may not be
needed every year. In these cases, the increased returns
through higher yields, in some years, may not justify the
expense of development. In dry regions where the risk of
crop failure dueto drought isrelativelyhigh and the range of
crops that can be grown is lower, irrigation water may be a
potentially important source of moisture needed for crop
growth .

1 A nonlimiting
2 B slightly limiting
3 C moderately limiting
4 D severely limiting
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Table 6. Landscape limitations.

a

	

Impact on Target Areas - refersto the hazard resulting from the impact of applied irrigation water to
the irrigated area. Impacts may include such effects as higher water tables, wetter soils, and increases in
soil salinity.

c

	

Impact on Nontarget Areas - refers to the hazard resulting from the impact ofapplied irrigation water
onanadjacentnonirrigated area . The hazards may include such effectsashigherwatertables, wetter soils,
development or build-up of saline areas, or flooding and sedimentation caused by runoff.

i

	

Inundation - refers tothefrequencyofflooding. Theinundation hazard is usedmainlyon areas adjacent
to rivers.

p Stones - refers to the amount of stone present on the surface and in the soil. Stones may reduce the
available water-holding capacity ofthesoil, increasedevelopmentcosts andrestrict the typesofcrops that
may be grown.

t

	

Slope - refers to the presence of simple slopes (t) in undulating landscapes, or complex slopes (tz) in
hummocky or inclined landscapes. Complex slopes are often more limiting than simple slopes.
Topography may affect the type of irrigation system, design and management required .

v

	

Horizontal Variability - refers to the horizontal variations caused by texture, soil structure, and
landscape pattern that may result in the surface ponding of irrigated soils.

Table 7. Soil limitations.

d

	

Structure - soil structuralproperties thatrestrict root andwaterpenetration . Commonly used with soils
that have a dense B horizon and an A horizon that is subject to crusting.

k

	

Hydraulic Conductivity - the rate at which water moves through a saturated soil. Used mainly on soil
areas that swell upon wetting, restricting water movement through the soil.

m

	

Available Water-Holding Capacity - the amountofwaterheldby a soilthatcan be absorbedby plants .
Coarse-textured soils with a low water-holding capacity are considered to be relatively inefficient for
irrigation, as compared to medium-textured soils . Soils with this limitation also have relatively high
hydraulic conductivities and intake rates .

q

Geological Uniformity - the uniformityofthe soil texture with depth . The greaterthe textural difference
between the surface and subsoil, the greater the potential for thedevelopmentofperched water tables and
lateral water movement.

Intake Rate - the rate of movement of water into the soil . It is closely associated with hydraulic
conductivity which controls the rate at which water moves through the soil, and thus affects the rate at
which water is able to enter the soil . Usually used on fine-textured soils that have relatively low intake
rates requiring relatively light water application rates.

r

	

Depth to Bedrock - thepresence ofnear-surface bedrock. Perched water tables may form, resulting in
poor drainage and lateral movement of water and salts.

s

	

Salinity - the presence ofsoluble salts that may affect the growth ofcrops. The potential exists forlower
yields, or for lateral salt movement into adjacent areas .

w

	

Drainage - therateofremoval ofwater from a soilin relation tosupply. Indicates areas ofmainlypoorly
drained soils.



Table 8 . Irrigation suitability classes .

Descriptioa

These soils are medium textured, well drained and hold ade-
quate available moisture. Topography is level to nearly level.
Gravity irrigation methods may be feasible.

The range of crops that can be grown may be limited. As well,
higher development inputs andmanagementskills arerequired .
Sprinkler irrigation is usually the only feasible method ofwater
application .

Limitations reduce the range of crops that may be grown and
increase development and improvement costs. Management
may include special conservation techniques to minimize soil
erosion, limit salt movement, limit water table build-up or
flooding ofdepressional areas. Sprinkler irrigation is usually
the only feasible method of water application .

Limitations generally result in a soil that is unsuitable for
sustained irrigation. Some lands may have limited potential
when special crops, irrigation systems, and soil and water
conservation techniques are used .

4.3 STONES

Thestones rating is anestimation oftheaverage severity
of stoniness in a delineation. The estimation is based on the
amount ofstoneclearing activityrequiredand is relatedtothe
numberandsize ofstonesonthesoil surface,numberandsize

Table 9. Stone classes .
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of stone piles, and the soil parent material observed . The
amount ofstone clearing activity requirediscategorized into
one of six stone severity classes listed in the table below.

so Nonstony.

S1

S2

S3

S4

U Unclassified.

Slightly stony - stones seldom hinder cultivation. Light clearing is occasionally required

Moderately stony - stones are a moderate hindrance to cultivation . Annual clearing is
usually required.

Very stony - stones cause a serious hindrance to cultivation . Sufficient stones to require
clearing on an annual basis .

Excessively stony - stones prohibit cultivation or make clearing a major task. Cultivation
is usually severely hindered, even after regular, heavy clearing .

1A Excellent No soil or landscape limitations

2A Good Slight soil and/or landscape
2B limitations
1B

3A Fair Moderate soil and/or landscape
3B limitations
3C
1C
2C

4A Poor Severe soil and/or landscape
4B limitations
4C
4D
1D
2D
3D
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4.4 SOIL CAPABILITY FOR
AGRICULTURE

The soil capability classification for agricultural use is
an interpretive classification of soils based on limitations
affecting their use for production of annual crops. These
limitations are categorized according to degree or severity
andkind oflimitation . Degreeoflimitation is representedby

Class 3 soil

6/10 or 60% of the delineationI

Limitation due to insufficient
moisture-holding capacity (M)

SYMBOL SEQUENCE

3(6)MS(4)TE

___ Class 5 soil

Limitation due to adverse
topography (T) and erosion
damage (E)

4/10 or 40% of the delineation

3(6)M5(4)TE means that 60% of the area was placed in Class 3 due to a limitation in
moisture-holding capacity and40% ofthe area wasplaced in Class 5 because oflimitations
due to topography and erosion damage .

Capability Class (Degree of Limitation)

The mineral soils of Saskatchewan are grouped into
seven capability classes. Soils rated Classes 1 to 3 are
considered suitable for sustained production of common
cultivated field crops, those rated Class 4 are considered
marginal for sustained production of common cultivated

Table 10. Description of capability classes.

the capability class (numbers in the examplebelow) and kind
oflimitation is represented by the capability subclass (letters
in the example below) . (The bracketed numbers in the
example below indicate the percentage of each capability
class present .) Capability classes and subclasses are briefly
outlinedbelow. Acompleteexplantationofthe systemofsoil
capability classification for agriculture is contained in the
publication, A Guide to Soil Capability and Land Inven-
tory Maps in Saskatchewan.

fieldcrops,thoseratedClass 5 areconsidered capable onlyof
permanentpasture andhayproduction, thoserated Class6are
considered suitable only for use as native pasture, and those
ratedClass 7 are considered unsuitable for either the produc-
tion offield crops or for use as native pasture .

CLASS 1

CLASS 2

CLASS - 3

CLASS 4

CLASS 5

CLASS 6

CLASS 7

CLASS O

Soils in this class have no significant limitations in use for crops.

Soils in this class have moderate limitations thatrestrict the range ofcrops or require moderate
conservation practices.

Soils in this class havemoderatelysevere limitations that restrict the rangeofcropsorrequire
special conservation practices.

Soils in this class have severe limitations that restrict the range of crops or require special
conservation practices, or both.

Soils in this class have verysevere limitations thatrestrict their use to the productionofnative
or tame species of perennial forage crops . Improvement practices are feasible .

Soils in this class are capable ofproducing native forage crops only. Improvementpractices
are not feasible.

Soils in this class have no capability for arable agriculture or permanent pasture .

Unimprovedor virgin organic soils are not included in classes 1 to7, and are designated by the
letter `O' .



Capability Subclass (Kind of Limitation)

The capability subclass represents a grouping of
soils that have the samekind of limitations for crop produc-
tion . If more than one limiting condition is recognized in a

Table 11. Description of capability subclasses.
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particular area, the subclasses are listed in order of their
importance .

C imatlc Limitatio c - Limitations due to climatic deficiencies .

C

	

Depicts a moisture deficiency due to insufficient precipitation .

Soil Limitations - Limitations due to soil deficiencies are caused by adverse physical, chemical and
morphological properties of the soil.

D

F

M

N

S

i .ao . ane Limitations - Limitations due to adverse characteristics of the soil landscape.

T

w

P

E

I

R

X

Depicts adverse soil structure in the upper layers (A and B horizons) that affects the condition
of the seedbed, prevents or restricts root growth and penetration, or adversely affects moisture
permeability and percolation.

Depictsadverse fertility characteristics of soils having naturally low inherent fertility due to lack
of available nutrients, high acidity or alkalinity, high calcium carbonate content or inadequate
cation exchange capacity.

Depicts an insufficient soil water-holding capacity, due to the combined effects of the textural
characteristics of the top 1 m and by the organic matter contentof the surface horizon.

Depictsexcessive soilsalinityand appliestosoils with eitherhigh allmlinityorasufficientcontent
of soluble salts to adversely affect crop growth or the range of crops which can be grown.

Depicts a variety of adverse soil characteristics. It is used in a collective sense in place of
subclasses M, D, FandN, where more than two of them are present, or where two of these occur
in addition to some other limitation .

Depicts a limitation in agricultural use of the soil as the result of unfavorable topography . It
includes hazards tocultivation and cropping imposed by increasing degree ofslope as well as by
the irregularity of field pattern and lack of soil uniformity .

Depicts alimitation due to excess water caused by eitherpoor soil drainage, a high groundwater
table or to seepageand local runoff. It doesnot include limitations that are the resultof flooding .

Depictsa limitationcaused by excess stones and it applies to soils that are sufficiently stony that
the difficulty of tillage, seeding and harvesting are significantly increased .

Depicts a limitation caused by actual damage from wind and/or water erosion.

Depicts a limitation due to inundation and applies to soils subjected to flooding by lakes or
streams, but does not include local ponding in undrained depressions.

Depicts a limitation due to shallowness to bedrock and applies to soils where the rooting zone is
restricted.

Soils having a moderate limitation due to the accumulative effect of two or more adverse
characteristics ofthe soil andthe landscape which singly are notseriousenough to affect theclass
rating .
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4.5 SURFACE pH

The pH scale, which ranges from 0 to 14 -,is used to
indicate the relativeacidity or alkalinityof a solution. A soil
with apHvalue of7.0 is neutral, while one with a value less
than 7.0 is acidic, and one with a value greater than 7.0 is
alkaline.

The pH values indicated in thetablein Section 6.0arefor
the surface layer ofsoil which ranges in thickness from 10 to
20 cm. The soil pH was determined using a mixture of one
part soil with one part distilled water. A soil with a pH
between 63 and 7.5 provides the best environment for crop
growth . Yieldsofsweet cloverandalfalfaarereducedbelow

Table 13 . Dermition ofsurface pH symbol.

a pH of 6.0. A pH of 5.5 or less may reduce the yields of
wheat, barley and canola.

Table 12. Surface pH classes.

B4 -

C4 -

Az

EXAMPLE

Symbol-4s B1 = B4C4A2

40% of surface area has a pH in the "B" range (6.1- 6.7)

40% of surface area has a pH in the "C" range (6.8 - 7.5)

20% of surface area has a pH in the "A" range (5.5 - 6.0)

X1 X5AIB2 C1 C'B4Di

AO AW C2 C'B3

A1 A7B2CI C3 C 7̀B2DI
A2 A'B2C3 C4 CDI
A3 A3B4C C5 CB2D3
A4 A3B3C3DI C6 C'D3
BO B7A2CI C7 C6D4
B1 B4C4A2 D1 DSC5
B2 B'C3 D2 D'C3
B3 B5C5 D3 D9C
B4 B6C3DI D4 D5CIB2

B5 B7A3

X less than 5.5 Moderately acid
A 5.5 to 6.0 Slightly acid
B 6.1 to 6.7 Slightly acid to neutral
C 6.8 to 7.5 Neutral to slightly alkaline
D greater than 7.5 Alkaline



4.6 WETLANDS CLASSIFICATION

Wetlands are intermittent, semipermanent, or perma-
nent waterbodiesand include areas that have been drainedas
well as areas in which organic soils occur. Undisturbed
wetlands are used extensively by wildlife for shelter, breed-
ing habitat, and as feeding areas. Agricultural use of wet-
lands is often limited. However, some wetlands may pro-
vide native forage or hay for livestock, and trees may be
used from some organic wetlands. If drained, these wet-
lands may support annual crop or hay production .

The size and type of wetland is often reflective of the
permanence of a wetland. Generally the larger a wetland
and the more open water there is, the more permanent it is .
Nevertheless, wetlandswill beinfluencedby recent climatic
conditions . Due to the drought of the 1980's, for example,
many wet meadows and shallow marshes have become dry
enough to cultivate. In wetter years, it may be that many of
these areas will become flooded and they may not be fea-
sible to farm without installing drainage.

Wetlands occur in almost all areas, but are often not
large enough to be mapped as individual areas. The wet-
lands classification attempts to indicate the types of wet
lands that occur in each soil area mapped, as well as their
approximate size and extent. It may, however, also be used
to describe an individual wetland that is large enough to be
delineated on the map. The wetland types can be identified
using characteristic vegetation types, and the size and extent
of wetlands distributed in the landscape is estimated using
air photo interpretation.

Wetland Symbol

The wetlands symbol is composed of an extent class,
followed by a wetland type, a size class, anda water quality
rating .

Wetland Type

Extent Oars - 4S2-N - water Quality

Size Glass
For example: an area with the wetland symbol 4S2-N wouldbe in-
terpreted as follows : 20to 40% ofthe area has shallow marshes that
are 1 to5 acres in size, with fresh to moderately saline water. There
may betwowetland symbols listed in the Soil Interpretation section.
The flirt symbol refers to the most common wetland type in the
polygon. and the second symbol refers to the next most common.
Intermediate types of wetlands can also be expected in most areas.
Ten types of wetlands are identified . A description of the wetland
types andclasses follow.

Wetland Types

W- Wet Meadow. Contains vegetation composed mainly
offine-textured grasses andsedges oflow stature inter-
mixed with various forbs . Occasionally willows will
dominate the wet meadow. Normally wetmeadows are
flooded for only three or four weeks in the springtime .

Shallow Marsh. Contains vegetation composed of
various intermediate-height grasses, sedges, and forbs.
Flooding normally lasts until July or early August.

E - Emergent Deep Marsh. Contains vegetation com-
posed ofcoarse grass-like plants such as bulrushes and
cattails . Water normally persists into late summer and
fall and occasionally throughout the winter.

O - Open Water Marsh. Contains an open water zone that
occupies less than 75% of the wetland's diameter.
Plants that occur in the open water area are either
submerged rooted or floating. Water is normally per-
sistent throughout the year, except in times of extreme
drought.

P - Shallow Open Water Wetland. The shallow open
water wetland has an open water zone that occupies
greater than 75% of the wetland's diameter.

A - Open Alkali Wetland. Contains a high concentration
ofsalts in the mineral material throughout the extent of
the wetland. The length of time the wetland is flooded
varies from a few weeks to months. When the wetland
is dry, a salt crust usually forms on the soil surface.

C - Cultivated Wetland . Any wetland that has been al-
tered by cultivation .

B - Bog. Wetlands having an accumulation of mosses and
forest peat materials.

F - Fen. Wetlands associated with nutrient-rich groundwa-
ter, and having an accumulation of sedge residues.

L - Lake. Named lakes, and other large waterbodies that
are predominantly open water and greater than 2 m in
depth.

N - No Wetlands. Wetlands occupy less than 1% of the
mapped area .

Wetland Extent and Size Classes
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The proportion of the polygon that has wetlands is
estimated and given an extent class . The main size classes
of wetlands in the polygon is also determined.

Table 14. Wetland extent and size class limits.

Water Quality

Qualityofthe waterisestimatedbased upon the wetland
vegetation .

N - Fresh toModeratelySaline. Waterconductivity is less
than 15,000 ps/cm'.

H - Saline to Highly Saline . Water conductivity is greater
than 15,000 ps/cm' . Plants that are known to occur
where it is saline are red samphire, alkali grass, and
prairie bulrush .

ass' ;°la,Area: :: L CIaSS : .. "' Areaaacres
1 1 - 5 1 < 1
2 5 - 10 2 1 - 5
3 10 - 20 3 5 - 10
4 20 - 40 4 10 - 20
5 40 - 70 5 20 - 40
6 > 70 6 > 40
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4.7 WIND EROSION

Wind Erosion Potential

The calculation ofwind erosion potential is basedon the
following formula :

E(p) Potential annual soil loss .

C

	

Climatic factor (based on average wind ve-
locityandtemperature). Valuesarecompiled
from weather stations and are presented on a
rural municipality basis .

T

	

Landscape factor (based on slope class and
surface form) . Topography, including the
differences inreliefbetween one locationand
another, the direction, steepness and fre-
quency ofslopes,andthecomparative rough-
ness of the land's surface, has a pronounced
effect on the potential erodibility of soils .

Table 15. Wind erosion susceptibility classes.

1

	

Very Low

Moderate

High

5

	

Very High

6

	

Extremely High

U Unclassified

Good soil management and average growing conditions will produce a crop
with sufficient residue to protect these soils against winderosion .

Good soil management and average growing conditions may produce a crop
with sufficient residue to protect these soils against wind erosion .

Average growing conditions may not supply adequate residue to protect these
soilsagainstwind erosion . Enhanced soil managementpractices are necessary
to control wind erosion .

Average growing conditions will not provide sufficientresidue toprotect these
soils against wind erosion. Coarse-textured soils may be seeded to pasture or
to forage crops to prevent severe degradation of the soil.

These soils should not be used for annual cropping, but rather for pasture and
forage crops which will protect the surface from severe degradation .

These soils mustbe left in permanentpastureand are not capableofsustaining
arable agriculture .

Unclassified areas (e.g . Wetlands) .

E(p) =CxTxIxK

I

	

Soil erodibility factor (based on texture) .
The relativeproportions ofsand, silt and clay
present influenceasoil's ability toabsorband
retain moisture and, consequently, to form
aggregatesresistant to winderosion. Coarse-
textured soils have a "single grain" structure
lacking sufficient amounts of silt and clay to
bind individual sand particles together. Con-
sequently, these soils are readily broken
down anderodedbywind. Fineandmedium-
textured soils have a higher water-holding
capacity andstrongersurface attraction . This
results in a good soil structure with a high
degree of resistance to wind erosion .

K

	

Soil ridge roughness factor (based on tex-
ture).

The E(p) values from the formula are used to predict a
soil's susceptibility to winderosion if the soilsurface isbare
(i .e. it is in summerfallow with no growth and no organic
residue on the surface) . Managementpracticesandtheactual
amount of past wind erosion that has occurred are not
considered



4.8 WATER EROSION

Water Erosion Potential

Thepotentialwatererosion classesare obtainedbyusing
theUniversal SoilLossEquation . Thisequation isanerosion
model developed in the United States topredict long tern
average soil losses from runoff. The equation is:

A=RxKxLxSxCxP

A

	

Computed loss per unit area (tons peracre
per year)-

R

	

Rainfall erosivity factor (the amount and
intensity of rainfall an area receives).

K

	

Soil erodibility factor (calculated using
several physical soil properties ; texture, or-
ganic matter, infiltration rate and structure) .

Table 16. Water erosion susceptibility classes.

L

	

Slope length factor.

S

	

Slope steepness factor.

C

	

Cover and management factor.

P

	

Support practice factor.
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Assessment of potential water erosion for a particular
area is independent of current management practices and
therefore theCandPfactors in the equation are heldconstant.

When using this information, it should be remembered
that the classassigned to an area is anestimation ofpotential
erosion for theentireareaandthatindividual soilsmayoccur
within the area that vary significantly from the assigned
class.

1

	

VeryLow

2 Low

3 Moderate

4 High

5

	

Very High

U Unclassified

D or G
Modifiers

Conventional soil management will produce sufficient residue to protect the
soil from water erosion.

Conventional soil management and average growing conditions should pro-
duce sufficient residue to protect the soil from water erosion .

Conventional farming practices will result in a steady loss of soil due to water
erosion . Conservation practices should be instituted toprevent degradation of
these soils.

Rapid loss of soil will occur unless conservation practices are instituted. All
gullies in these areas should be grassed.

These soils should not be broken due to their water erosion hazard. Ifbroken,
perennial crops or permanent forage should replace annual crops .

Unclassified areas (e.g . Wetlands) .

Ifan areawasobserved to be gullied (G) or dissected (D) (dissections being
shallow gulliesthat can be crossedwith farm implements), thesesymbolswere
added to the erosion class symbol to indicate that higher rates oferosion may
occuron the steeper slopesalong theedges ofthe dissection orgully iftheyare
left unprotected.
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4.9 PAST WIND AND WATER ERO-
SION

An erosion rating has been assigned to each soil area.
This rating reflects the surveyor's best estimate ofthe extent
and degree of erosion that has occurred in an area since
cultivation. Areas that have never been cultivated usually
have enough vegetative cover to protect thesoilsurface from
erosion and, therefore, remain relatively unaffected . Some
Table 17. Past wind and water erosion classes.

uncultivated areas, however,do haveclearevidenceofrecent
erosion .

The rating system contains six classes with the degreeof
past wind and water erosion ranging from unaffected (WO) to
very severe (W5). These classes, with the exception of WO
(unaffected), areassigned modifiers (G, K, B) whichidentify
the typeoferosion thathas occurred. Wetlands, nonsoil areas
and some uncultivated areas were not classified and are
designated with the symbol `U' .

Description

U _ _ Unclassified
W0 Unaffected. No evidence of t wind or water erosion .
Wl Weak. Soils are slightly eroded.
WIK The knolls have slightly thinner A horizons and are lighter in color than midslopes . There is no noticeable

thickening of the surface horizon on mid- to lower slopes.
WIB Windhas removedpart ofthe soil surface resultingin thinnerAhorizons . Thereis very little mixing ofthe Aand

B horizons and little sign ofsoil accumulation on mid- and lower slopes.
WIG A few very shallow dissections are present indicating very slight evidence of water erosion .

W2 Moderate. Soils are moderately eroded.
W2K Eroded knolls make up 5-15% of the area. The knolls are much lighter in color than midslopes. There is a

noticeable thickening of the surface horizon on lower slopes due to accumulation of upper slope material.
W2B Wind has removed part ofthe A horizon resulting in moderately thin A horizons. There is slight mixing ofAand

B horizons during tillage and some evidenceof soil accumulation near fencelines and windbreaks.
W2G Shallow dissections arepresent. The dissections may easily be crossed by farm implementsandhave little effect

on cultivation . There is evidenceof rill erosion(small channelsafewcentimeters deep, occurring aftersubstantial
rains or snowmelt).

W3 Strong. Soils are strongly eroded .
W3K Erodedknolls makeup 15-4tKfo of the area. The knolls are much lighter in color than midslopes. A large portion

ofthe A horizonhas been removed and redistributed to lower slopes. On knolls, subsoil has been incorporated
into the cultivated horizon.

W3B Wind has removed a significant amount ofthe A horizon . Regular tillage results in a thorough mixing of the B
horizon with the remaining A horizon. Accumulation of wind-blown material occurs along fencelines and
windbreaks.

W3G Distinct dissections are present. Thedissections maybe crossed by farm implements with some difficulty, and
have amoderateeffectoncultivation . Thesedissections shouldbeseededtograss to preventfurtherdamagefrom
erosion.

W4 Severe. Soils are severely eroded .
W4K Erodedknolls make up40-7090 ofthe area . The erodedknolls arewhite in color, with lightcolors extendingwell

onto the midslope position. Erosion has destroyed the soil profile on upper slopes.
W4B Wind has removed most ofthe A horizon and frequently part of the B horizon . Occasional blowout areas are

present, creating avery unstable surface .
W4G Occasionalshallow gullies arepresent . Thegullies cannot be crossedby farm implements, andtherefore, should

not be cultivated for annual cropping. Reclamation for improved pasture is difficult unless erosion can be
controlled.

WS Very Severe . Soils are very severely eroded.
W5K Erodedknolls make up greater than 703'0 of the area. The knolls and midslopes are white in color . Erosion has

destroyed the soil profile on upper and midslope positions .
W5B Wind has removed most of the soil profile . Blowout holes are numerous and easily carved into the subsoil or

parent material. Areasbetween blowouts are deeply buried by erodedsoil material. At best, this land shouldbe
utilized for native or improved pasture.

W5G Deep gullies occur frequently. Soil profiles have been destroyed except in small areas between gullies. These
areas should be permanently grassed. Reclamation oferoded areas is a difficult process.



4.10 SAND AND GRAVEL

The sand and gravel symbol shows the location of near
surface sources of sandy and gravelly materials . The
materials can range from mixtures of sand and silt to coarse
gravelly sand. These materials maybeused forconcrete, sub-
base for roads, traffic gravel or pervious borrow for fill
Table 18 . Description ofsand and gravel symbol.

Characteristics of Sand and Gravel Pits

Thefollowing table lists the legal location, andprovides
information onvarious characteristics,ofsandandgravelpits
in this municipality . The data was compiled by the Sas-

Table 19. Gravel pit characteristics.
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purposes. This symbol does not suggest whether any of
these areas contain sands and gravels ofsufficientvolume or
quality to enable commercial development .

The term sand refers to materials with greater than 50%
sand and with less than 15% clay . Gravel refers to materials
having a significant component of particles greater than 2
mm in diameter.

katchewanResearch Councilbased on detailed field investi-
gations by the Saskatchewan Department of Highways and
Transportation .

Very dirty gravelly sand, 2% material
greater than 80 mm, watertable en-
countered in some testpits, > 1 m
overburden, till at bottom of deposit .

Dirtysandygravel,2% materialgreater
than 80mm, > 1 m overburden, siltand
till at bottom of deposit.

Cleansandy gravel, nomaterial greater
than 80 mm, very thin overburden, till
and silt at bottom of deposit.

Dirty sandy gravel, no material greater
than 80 mm, watertable encountered in
some testpits, silt and till at bottom of
deposit. .

"Gravel" refers to material greater than 5 mm in diameter (Industrial Classification) .
"Sand" refers to material greater than 0.071 mm and less than 5 mm in diameter.
"Fines" refers to material less than 0.071 mm in diameter.

SW 27 5 2 3 2.8 34.9 53.4 11.6

NW 8 5 2 3 1.7 64.8 27.3 7.8

NW 6 3 1 3 2.0 71.3 24.8 3.7

NE 16 2 3 3 2.1 52.0 37.6 10.2

SGO No sandy or gavelly materials recognized G3 Gravelly materials occupy 40-70% oflandscape
S1 Sandy materials occupy 1-15% oflandscape SG3 Sandy and gavelly materials occupy 40-70% of
G1 Gravelly materials occupy 1-15% oflandscape landscape
SG1 Sandy and gavelly materials occupy 1-15th of S4 Sandy materials occupy greaterthan70% ofland-

landscape scape
S2 Sandy materials occupy 15-40% oflandscape G4 Gravelly materials occupy greater than 70% of
G2 Gravelly materials occupy 15-40% of landscape landscape
SG2 Sandy and gavelly materials occupy 15130% of SG4 Sandy and gavelly materials occupy greater than

landscape 70% of landscape
S3 Sandy materials occupy 40-709'0 of landscape U Unclassified
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4.11 SOIL MOISTURE AND YIELD

An estimateoftheamountofavailable soil moisture may
be of value in decision-making regarding the seeding of
stubbleland andthe leveloffertilizer inputs required. Inmost
cases, such decisions rely, inpart, on an estimateofexpected
yield. Since yield is largely a function of soil moisture
conditions, an estimate of the amount of soil moisture
available to the crop over the growing season can be used to
assess the probability ofobtaining a given yield.

Calculation of Available Soil Moisture

To calculate the amount of available water in the soil,
multiply the soil's available water-holding capacity (see
Table 20) by the depth of moist soil.

Table 20 . Available soil water-holding capacity in rela-
tion to soil texture.

bo.(sfmg capacity

Example: If aloam-textured soil were moist toa depth
of500mm, it would contain about 70 mm (500x0.14)
of available water.

Estimation of Potential Yield

The amount ofsoil moisture available to the crop equals
the amount stored in the soil prior to seeding, plus that
received as precipitation during the growing season . Avail
able soil moisture prior to seeding can be estimated using
Table 20. The probability of receiving various amounts of
precipitation over the growing season is given in Table 21 .

Table 21 . Probability (%) of receiving at least the indi-
catedamountsofgrowing-season precipitation
(May 15 to August 13).

Precipitation (mm)a

a Precipitation data from West Poplar River weather station.

Example: If the probability of receiving 160 mm of
precipitation were50%, then atlea, 160mmofprecipi-
tation could be expected in 5 out of 10 years.

To asses the probability of obtaining a given yield:

Table 22. Estimated yieldsb (kglba) in relation to available moisture requirements .

1. Estimate the available soil moisturepriorto seeding.
2. Determine the total moisture requirements_ (Table

22).
3. Assess the probabilityofreceivingenoughprecipita-

tion during the growing season to make up the
difference.

Example: Ifa loam-textured soil were moistto adepth
of 500mm, what would be the probability ofobtaining
a wheat yield of at least 1500 kglha?

1 . Stored soil moisture = (500 x0.14) = 70 mm.
2. Total moisture requirements = 200mm.
3. Moisture required = (200 - 70) =130 mm.
4. Probability of receiving at least 130mm is about

72%.

lra tdhalac
rnultiply'by :

b Yields arebasedon goodmanagementandreasonably normal seasonal climatic conditions, particularly with respect to the timeliness
ofrainfall events. Actual yields may exceedestimates underabnormally favorable conditions, or be below estimates due to weeds,
disease, low fertility, or adverse climatic extremes .

Wheat 600 900 1200 1500 1800 2100 2400 2700 3000 3300 .015
Oats 640 950 . 1270 1590 1910 2230 2540 2860 3180 3500 .026
Barley 740 '1110 1480 1850 2210 2580 2950 ' 3320 3690 4060 .019
Flax 360 500 660 830 990 1160 1320 1490 1650 1820 .016
Canola 360 540 720 900 1080 1270 1440 1620 1800 1980 .018

70 90 105 125 140 160 180 200 220 230
Probability (%)
>95 90 85 75 65 50 35 25 15 10

Loamysand 0.05
Sandy loam 0.08
Fine sandy loam 0.09
Very fine sandy loam 0.10
Sandy clay loam 0.12
Loam 0.14
Silt loam 0.16
Clay loam 0.17
Silty clay loam 0.20
Clay 0.21
Silty clay 0.22
Heavy clay 0.23



4.12 DEEP TILLAGE

A system has been developed to rate the suitability of
solonetzic soils for deep tillage treatment . Because so-
lonetzic soils are highly variable, this rating system should
beusedonlyasa guide. Adetailed field inspectionshouldbe
carried out before a decision to deep till is made.

Table 23. Description ofsoil limitation classes.

Table 24. Description of soil limitations.

Some properties that will affect the success of deep
tillage cannotbe identified at the scale ofmapping done for
this report. These properties include : depth to calcium
carbonate (lime), depth to the B horizon, and soil drainage.

Deep Tillage Limitation Symbol

example: Mnm

M - Soil Limitation Class
nm - Soil Limitations
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The calcium carbonate layerand the B horizon should occur
within 40 cm of the soil surface and soil drainage should be
good at any site selected for deep tillage. These properties
should be checked in the field before tillage is done.

x Extent Extent of solonetzic soils in the area is not great enough to require treatment.

n Salinity Saline soils are present and should not be deep tilled.

m Parent material Clayey or sandy soils are present and should not be deep tilled.
texture

P Stones Because stones are brought to the soil surface by deep tillage, stony soils are not
suitable for tillage treatment.

t Topography Steep slopes are a limitation to deep tillage.

c Soil zone Aridity in the Brown soil zone could be a limitation to deep tillage treatment.

N None Solonetzic soils are dominant in the areaand have no limitations for deep tillage.

M Moderate Soil or landscape properties are limiting or solonetzic soils are not sufficiently
extensive to require treatment of an entire field .

S Severe Soilor landscape properties are severely limitingor most soils in the areaare not
solonetzic.

O Not solonetzic Soils are not solonetzic .



5. ACREAGE FACTS
Rural Municipality of Old Post, Number 43
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Meg . res Acres Hectares Acres

TOTALAREA .. .. . . . . . . . . .. . . . . . . . . .236199 . . . . .583655 SURFACE pH (Soil Acidity)
X ( < 5.5) . . . . . . .. . . . . . . . . . . .. . . . . ..6000 . . . . . . .14828

SOIL CAPABILITY FOR AGRICULTURE A (5.5 - 6.0) . . . . . . .. . . .. .. .. .. .. . . . .14860 . . .. ...36720
Class 1 . . . .. .. .. .. .. . . .. . . .. .. .. .. .. . . .. .. .. .. ..0 . .. .. . . .. .. .. . .0 B (6.1 -6.7) . . . . . . .. . . . . . . . . . . .. . . . .70000 . . . . .172972
Class 2 . . . .. .. .. .. .. . . .. .. .. .. .. . . .. . . .. .. .. . . ..0 . .. . . . . .. .. .. . .0 C (6.8 -7.5) . . . . . . . .. . . .. . . . . . .. . . . .95587 . . . . .236198
Class 3 .. .. .. .. .. . . .. . . .. . . .. . . . . . . .. . . .19310 . .. .. ..47716 D ( >7.5) . . . . . . .. . . . . . . .. .. .. . . . .49402 . . .. .122074
Class 4 .. .. . . . . . . . . . . . .. .. .. .. .. . . .. . .110202 . . . ..272312
Class 5 .. .. . . . . . . . . . . . . . . . . . .. . . . . .. .. ..66330 . .: . .163903 SURFACE TEXTURE
Class 6 .. .. .. .. . . . . . . . . . .. . . . . . . . . . . .. . .39494 . .. .. ..97592 Sands . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. .. ..39607 . . .. ...97870
Class 7 . . . .. . . .. .. . . . . .. . . . . . . . . . . . . . . . . .. . .862 . .. .. . . ..2131 Sandy Loams . . . . . . . . . . . . . . . . . . . . . ..69617 . . . . .172027
Class O . . .. .. .. . . . . .. .. .. .. .. . . . . .. . . . . .. .. .. ..0 . .. .. . . .. .. .. . .0 Loams . . . . . . . .. .. . . . . . .. ... . . . . . . . .. .. . .93314 . . . . . 230583

Clay Loams . . . . . . . .. .. .. . . . . . . .. .. . .24911 . . . . .. .61557
IRRIGATION SUITABILITY Clays . . . . . . . . . . . . . . . . . .. .. .. .. . . . . .. .. .. ..6545 . . . . . . .16174

Excellent . . . . . . . .. .. .. . . . . . ... .. .. . . . . . . .. .. ..0 . . . . . . . .. .. .. . .0
Good. . . . . . .. . .. .. . . . . . .. . . . . . . . . . . .. .. . .34646 . .. .. . . 85612 WIND EROSION POTENTIAL
Fair . . . . .. . . . . . . . . .. .. .. .. . . .. .. .. .. .. .. ..68372 . .. ..168951 Very Low . . . . . . . . . . . . . . . . . . .. . . .. .. .. .. .. .. . .0 . . . . . . . .. . . . . . .0
Poor .. .. . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . 133180 . . . . . 329091 Low .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . ..136924 . . . . .338344

Moderate . . .. . . . . . . . . .. . . . . . . . . . .. . . . .49910 . . . . .123329
SALINITY High . . . . . . . .. .. .. . . . . . . .. .. .. . . . . . . . . . . .44686 . . . . .110421

Very Strong .. . . . . . .. .. .. . . . . . . .. .. .. . . . .142 .. .. .. .. . . .353 Very High . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . 4623 . . . . . . .11425
Strong . .. .. .. .. .. . . . . . .. ... .. . . . . . .. ... .. .4109 . . . . . . .10155 Extremely High . . . . . . . . . . . . . . . . . . . .. .. .. ..0 . . . . . . . .. . . . . . .0
Moderate .. .. .. . . . . . .. . .. . . . . . . . .. . . . . . .1488 .. . . . . . . .3678
Weak .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .878 .. . . . . . . .2169 WATER EROSION POTENTIAL
None . . . .. .. .. .. .. .. . . . . .. .. .. . . . . . ... .229579 .. . . .567298 Very Low . . . . . . . . . .. .. . . .. . . .. .. . . . . .28283 . . . . . . .69889

Low .. .. .. .. . . . . .. .. .. .. . . . . .. . . . . . . . . .131245 . . . . .324310
SAND AND GRAVEL Moderate . . . . .. ... . . . . . . . .. .. . . . . . . . . .34162 .. . . . . .84417

Sandy .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .5968 .. . . . . . 14749 High . . . . . . . . . . . .. . . . . . . .. .. .. . . . . . . .. .. .26901 . . . . . . .66474
Sandy and Gravelly .. . . .. . . . . . . .. . . .940 .. . . . . . . .2323 Very High . . . . . . . . . . . . . . . . . . . . . .. .. . . . 14022 . . . . . . .34649
Gravelly . . . . . . .. . . . . .. .. .. .. . . . . .. .. .. .. . . . . .. .0 .. .. .. .. . . . . .. .0

WETLANDS ANDPOORLY DRAINED SOILS
STONES Open water and lakes . . . . . . . . . .. .. . . .36 .. . . . . . . . . . . .89

Non - Slightly Stony . . . . . . . .. ..66349 .. ...163951 Wet, poorly drained soils .. . . 10276 .. . . . . .25393
Moderately Stony . . .. . . . . . . . . . .164114 .. ...405530
Very Stony .. .. .. .. . . . . .. .. .. .. . . . . .. ..5735 .. .. .. .14173
Excessively Stony . .. .. .. .. . . .. .. . . .. .. ..0 . . . . . . . . . . . .. . .0
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Ams
No . Mep Unit

Slope
Class

Land
Form

Surface
Texture Salinity Irrigation

Stone
Class

Agricultural
Capability PH

Wetlands
Classification

Wand
Eros.

Water
Eros.

Past
Eros.

Sand/
Gravel

Deep
Till

Acreage
(ac)

1 FaExI 64 hg sd 1WA 3Drv12 S1 4(6)MT5(4)TE B4 N 3 3G W2G SGO 0 171 .1
2 WwKd9 23 ud d-c 3MA 4Bsvtl SO 3(5)M4(5)ND 84 N 2 1D WIG SGO Mxn 97 .0
3 Bm9 2 ud c 6SA 4Dwsv SO 6(6)N5(4)W D1 N 2 10 WIG SGO 0 360 .2
4 Fat 6 hd sd-sid lWA 2Dgt2 82 6(10)TE 84 N 3 5D W2K SGO 0 32 .8
5 Fa2 6 hd sd-sid lWA 2Dgt2 $2 6(10)TE 84 N 3 5D W2K SGO 0 4.2
6 Fat 3-4 u sid-sd lWA 2Bgtt St 3(10)M 82 N 2 2 WIK SGO 0 746 .9
7 Hw 6-5 ig sld 2SA 4Dct2 S2 5(7)T6(3)TE D1 1W1-H 3 5G U SGO 0 540.8
8 FaVa4 35 uid I 1MA 2Cstl S2 4(8)M5(2)T B5 N 2 2D W3K SGO 0 129.4
9 VaFat 3 u I 0 18VIt S1 4(10)M A4 N 2 2 WIG SGO 0 147.5
10 Eel 3"4 uid I-sI IMA 3Crv S2 4(7)M5(3)M B5 N 2 2D W2GK SGO 0 97.4
11 Av17 3 uc sl-I 2SA 38svt1 S1 5(10)MN DI 2W2-H 2 2 U SGO 0 2643.5
12 Hw 65 4 sl-d 2SA 4Dc12 S2 5MT6(3)TE DI lWl-H 3 5G U SGO 0 3797.4
13 Rw 3 ud Id 2SA 4Dct2 S2 4(8)M5(2)N 01 N 2 3D W2G SGO 0 99 .4
14 Hw 6-5 ig sl-d 2SA 4Dct2 S2 5MT6(3)TE 01 1 WI-H 3 5G U SGO 0 16 .1
15 FaVa4 43 ud I-d 0 l8vtl S2 4(10)M 85 N 2 2D W2KG SGO 0 31 .4
16 FaVat 4-3 ud 1-d 0 18v(1 S2 4(10)M 85 N 2 2D W2KG SGO 0 508 .2
17 FaVa4 3-4 ud 1 0 lsvt1 S2 4(10)M B5 N 2 2D W28K SGO 0 1292 .3
18 FaVa4 34 ud I 0 I8vt1 S2 4(10)M B5 N 2 2D W28K SGO 0 56 .7
19 EsBU 45 uid Isd 2SI 3Drmv Sl 5(6)MN4(4)M B2 N 4 2D W2GK SGO 0 212 .1
20 Hw 65 ig I-d 2SA 4Dc12 S2 5MT6(3)TE Dl 1Wl-H 2 5G U SGO 0 386 .1
21 FaVa4 43 ud sl-d 0 2Cmv S2 5(10)M 85 N 3 2D W2KG SGO 0 929 .7
22 FaVa4 3 u Id 0 18vt1 Sl 3(8)M4(2)M 85 N 2 2 WIK SGO 0 1411 .2
23 Hw 5-6 4 I-sl 0 4Dct2 S2 5MT6(3)TE 01 N 3 5G U SGO 0 761 .5
24 Av27 2 u I-sl 4SA 48sv SO 5(7)ND6(3)N DI N 2 1 WIG SGO 0 2242 .7
25 Hw 55 ig I-sl 0 40c12 S2 5MT6(3)TE D1 N 3 5G U SGO 0 706 .6
26 Fa4 3.4 ud I-d 0 lul S2 4(10)M Cl N 2 2D WIG SGO 0 899 .3
27 FxFal 3 u sil-d 0 IBvt1 S1 3(10)M 81 1W3-N 2 2 WIG SGO 0 981 .4
28 Fa5 43 hd d4 0 2Cgt2 S2 4(9)M5(1)T Cl 3W3-N 2 2D W2K SGO 0 2390 .7
29 Hw 6-5 hid Is-d 2WA 4Dct2 S2 6(6)T5(4)T Dl N 4 50 U SGO 0 1136 .2
30 Fat 3-4 ud d-1 0 2Bgvtl 82 3(10)M Cl 1W3-N 2 2D WIG SGO 0 1409 .1
31 Fa4 45 hd ICI 0 1Ct2 S2 4(7)MT5(3)T Cl N 2 2D W2K SGO 0 232 .7
32 Fa2 43 ud d-I 0 28gvti 82 3(10)MT B3 N 2 20 WIG SGO 0 444 .0
33 HwEx 6-5 4 d-sl 2WA 4Dct2 S2 6(8)T5(2)T 01 N 3 5G U SGO 0 1815 .6
34 Eal 2 i sil4 4MA 4Dsv SO 4(5)M5(5)W Al N 2 2 WIG SGO 0 438 .5
35 HwEx 5-6 hg sd 3SO 4Dct2 82 5(10)TE 84 N 3 5G W3KG SGO 0 6 .9
36 Bm8 1 I c 6VA 4Dwsv SO 7(10)NW D1 6A6-H 2 1 WO SGO 0 334 .0
37 Ea5 2 ud fkil 3MA 4Dksv SO 4(7)M5(3)WN 81 N 2 1D WIG SGO 0 401 .1
38 Bm8 2 i c-d 5MA 40wsv SO 5(8)NW6(2)NW D2 3A2-N 2 1 U SGO 0 248 .3
39 FaExI 64 hg sd 3SD 4Dsvt2 S2 5(7)TR4(3)MT B2 N 3 4G W3G SGO 0 330 .2
40 Bml 2 ud c 6SA 4Dwsv SO 6(6)N5(4)W Dl 6A6-H 2 1D WIG SGO 0 360 .7
41 Ea5 2 uid 11-sil 2MA 4Bkv SO 4(10)M Bl N 2 1 D WIG SGO 0 119 .7
42 Bm2 2 ud c-d 5MA 4Dwsv SO 4(6)W5(4)NW D2 N 2 1D U SGO 0 439 .8
43 Ee4 6-6 id sl-d 1WA 3Drt2 S2 5MMT6(3)T 82 N 3 30 WIG SGO 0 2712 .4
44 Fat 3-4 ud dd 0 2Bgvtl S2 3(5)M4(5)MT 83 N 2 20 WIG SGO 0 577 .3
45 Fat 3-4 ud Id 0 1Bvt1 S2 4(8)M3(2)M Cl N 2 2D WIKG SGO 0 1972.3
46 E94 45 id I-vl 0 3CM2 S2 4(7)MT5(3)TE 82 N 2 3D U SGO 0 80.8
47 Fa4 43 ud vf-d 0 1Bvtl S2 4(10)MT Cl N 3 3D WIG SGO 0 152 .6
48 Fa4 43 ud v3d 0 18vt1 S2 4(10)MT C1 N 3 3D WIG SGO 0 109 .3
49 Fail 43 ud v)d 0 18VIl S2 4(10)MT CI N 3 3D WIG SGO 0 62.2
50 FaEe4 5-6 4 vld 1WA IM S2 5(8)T4(2)M C5 N 3 4G WIG SGO 0 3023.9
51 Bm2 2 ud c-d 5MA 4Dwsv SO 4(6)W5(4)NW D2 N 2 1 D U SGO 0 172.3
52 Fa4 3 u Id 0 1 Bvtt 82 4(10)M Cl N 2 2 W1 KG SGO 0 771 .3
53 Ee4 5-6 ig vkil 1WA 3Drt2 S2 5(8)MT6(2)T B2 N 3 4G W2G SGO 0 4550.0
54 FxI 3 u 1-vi 0 1811 SO 4(10)M BI N 2 2 WIG SGO 0 90.3
55 Mat 3-4 ud kid 0 18vt1 St 3(5)M4(5)M B5 N 2 2D WIG SGO 0 2081 .8
56 Fa4 3 u Id 0 IBvt1 S2 4(10)M CI N 2 2 WIG SGO 0 181 .9
57 FxI 3 u SO IWA 1811 so 3(10)M 81 N 2 2 WIG SGO 0 29.258 FaVa4 45 hd d-si1 0 2Cgt2 S2 4(10)MT B5 N 2 2D WIG SGO 0 64.2
59 Fxl 3 u SO IWA 1811 SO 3(10)M 81 N 2 2 WIG SGO 0 311 .0
60 FaVa4 3.4 ud d-vl 0 28gvtl Sl 3(6)M4(4)M 85 1W2-N 2 2D WIG SGO 0 1797.1
61 FaVa4 45 Id d-sil 0 2Cgt2 Sl 4(10)mt B5 N 2 2D WIG SGO 0 353 .2
62 FaVa4 43 ud d-sil 0 2Bgvtl S2 3(5)WT4(5)WT B5 2W2-N 2 20 WIG SGO 0 171 .1
63 Fa4 5 h d-I lWA 2Cgt2 S2 5(10)T Ct N 2 3 WIK SGO 0 117 .8
64 FaVa4 45 hd d4l 0 2Cgt2 S2 4(10)MT 85 N 2 2D WIG SGO 0 114.3
65 FaVa4 43 ud d41 0 28gvtl S2 3(5)MT4(5)MT 85 2W2-N 2 2D WIG SGO 0 1443 .2
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66" Fail 45 hd d 0 2Cgt2 S2 4(6)T5(4)T Cl N 2 2D WIG SGO 0 250 .7
67- SOHO 5-4 id sil-Is 0 3Crd2 S7 5(6)WT4(4)TM B4 N 4 4D WIKG SGO 0 262 .0
68: HCEe4 3-4 u sil-VI 0 IN St 4(10)M B5 N 2 2 WlKG SGO 0 68 .0
69- HcEe4 3-4 u sil-vl 0 IN St 4(10)M 85 N 2 2 WIKG SGO 0 112 .7
lO: EaWmS 5-6 hd sW 0 3Drt2 S2 5(7)T6(3)T B4 N 3 30 WIG SGO 0 18 .2
71' EeHc4 45 hd vhsil 0 3Crcl2 81 4(10)MT B4 N 3 3D WIG SGO 0 1212 .3
72: FxWwI 3-2 u sil-sic 0 1Cv SO 3(10)M Cl N 2 2 WIG SGO 0 388 .8
73 . EsHO 4-3 ud vl4l 0 3Crc S1 4(10)MT B4 N 3 3D WIG SGO 0 199 .4
74-' Ee4 45 h Al-d IWA 3Crvt2 S1 4(7)WT5(3)MT 82 N 4 3 WIG SGO 0 227.9
755 FxFa4 45 hd siW 0 1Ct2 S1 4(10)MT Cl N 2 3D WIG SGO 0 315.8
76 EsHol 4-5 hd sl4l 0 3Crct2 81 5(6)M4(4)M B2 N 3 2D WIG SGO 0 314.4
77" Fa2 45 id d 0 2Cgt2 S2 4(5)TM5(5)TE 83 N 2 2D WIG SGO 0 311 .5
78 Fat 45 id d 0 2Cgt2 S2 4(5)TM5(5)TE B3 N 2 2D WIG SGO 0 28 .8
79' FxFa1 3 u vkl 0 1Bvt1 SI 3(5)M4(5)M 81 N 2 2 WIG SGO 0 906.0
80i EaMcl 3 u $141 0 3Crv S1 5(7)M4(3)M 82 N 2 2 WIG SGO 0 1085.6
81' Es4 4-3 id vhsil 0 3Crvt2 St 4(10)M 82 N 3 3D WIG SGO 0 340 .4
821, E@Wm5 5-6 hd sl-I 0 3Drt2 S2 5(7)T6(3)T 84 N 3 3D WIG SGO 0 103 .1
83 . EsWm5 5-6 hd sN 0 30rt2 S2 5MT6(3)T B4 N 3 3D WIG SGO 0 167.1
84: FkWw1 3-2 u sikic 0 1Cv SO 3(10)M C1 N 2 2 WIG- SGO 0 84.4
85 E9Wm5 5-6 hd sN 0 3Drt2 S2 5(7)T6(3)T B4 N 3 3D WIG SGO 0 43.1
86: E94 45 hd vl-sil 0 3Crvt2 St 4(10)MT 82 N 3 3D WIG SGO 0 222.1
87" EeBf4 43 hd v1-d 1WA 3Crvt2 S1 4(10)MT 82 N 3 3D WIG SGO 0 439.8
88- E94 5-4 hd vi-fa IWA 3Drv St 5(6)MT4(4)MT B2 N 5 4D WIG SGO 0 186 .6
89 EsHc4 45 hd siPvl 0 3Crct2 S2 4(10)MT B4 N 2 3D WIG SGO 0 1698.1
9B FAVa4 3-4 ud sil-d 0 18vt1 S1 4(6)M3(4)M 85 N 2 2D WIG SGO 0 579.9
91` E94 4-5 hd vl-sil 0 3Crvt2 S1 4(10)MT B2 N 3 30 WIG SGO 0 122.2
92 . EsWm5 45 hd I-sil 0 3Crvt2 S2 4(7)M5(3)T B4 N 2 3D WIG SGO 0 170.2
93 Fat 43 id d 0 2Cgt2 $2 3(5)M4(5)T B3 N 2 2D WIG SGO 0 175.7
94= FkFat 3 u vk1 0 1 Bvt1 S1 3(5)M4(5)M B1 N 2 2 WIG SGO 0 130.6
9&r Ee4 5-6 id sl-I 0 3Drt2 S2 5(8)T6(2)T 82 N 3 3D WIG SGO 0 430.3

FaBM 3 id d-sid 0 28gvt2 S2 3(8)MP4(2)T C1 N 2 20 W2G SGO 0 474 .9
97` FaBf4 3 id d-sid 0 28gvt2 S2 3(8)MP4(2)T C1 N 2 2D W2G SGO 0 47.7
9ff FxFat 3 u sid-d IWA 26gvt1 $1 3(10)M 61 N 2 2 WIG SGO 0 380.8
99: Hw 5-6 id I-sl 0 40ct2 S2 5(7)T6(3)TE D1 N 3 5D WIG SGO 0 420 .3

100° FaVa4 3-2 u I-sid IWA 1Bvt1 SI 3(8)MD4(2)M B5 N 2 2 WIG SGO 0 575 .0
101- Fat 3 u I 1MA 2Bst1 S1 4(10)M B3 N 2 2 W2BK SGO 0 1691 .5
102, Fa2 3 u I 1MA 28st1 S1 4(10)M B3 N 2 2 W28K SGO 0 392 .5
103 , Fat 3-2 u I-sl 1MA 2Bsvtt S1 4(7)M5(3)M BO N 2 2 W2B - SGO 0 656.8
104 FaVa4 34 u I 1MA 28svt1 S2 4(10)M B5 N 2 2 W2K SGO 0 516.3
105' Rw 43 uid sW 3SA 4Dct2 S2 4(7)M5(3)NT D1 N 3 3D W2G- SGO 0 50.6
106 Rw 43 uid sl-cl 3SA 4Dct2 S2 4(7)M5(3)NT D1 N 3 30 W2G SGO 0 23.2
107 FaVa4 3-4 u I IMA 28svtl S2 4(10)M B5 N 2 2 W2K SGO 0 194.6
108 FaWm4 3 ud sW 2SA 3Bsvt1 S2 4(6)M5(4)M B5 N 2 1 D WIG SGO 0 226 .7
109 Rw 4-3 uid sW 3SA 4Dct2 S2 4(7)M5(3)NT D1 N 3 3D W2G SGO 0 155 .1
1,10 FaWm4 3 ud sW 2SA 38svt1 S2 4(6)M5(4)M B5 N 2 1D WIG SGO 0 370 .2
111 Fa2 3 u I . 1MA Moll S2 4(10)M B3 N 2 2 WlK SGO 0 196 .2
112 FaVa4 43 u 1 0 18vt1 S2 4(10)M 85 N 2 2 W28K SGO 0 2281 .6
113 EaFa4 43 u sN 0 3Crv S2 5(6)M4(4)M C1 N 3 2 W28K SGO 0 164 .9
114' FaBf4 3-4 u I 0 IBvttp S2 4(10)MP Cl N 2 2 WIK SGO 0 153 .0
MS EoBf4 43 ud fl-d 0 3Crv 82 4(10)MT B2 N 3 2D W28K SGO 0 1014.0
1118 : EsBf4 43 ud fkl 0 3Crv S2 4(10)MT B2 N 3 2D W2BK SGO 0 77.9
1'17- E98% 5"6 hid fl-d 0 3Drt2 32 5(10)MT B2 N 3 30 W2GK SGO 0 269 .9
1'18 FaVa4 3 ui I 0 1Bvtt S1 4(10)M 85 N 2 2 W2G SGO 0 126 .9
119= Fat 3-4 ud I 2MA 38st1 $2 4(10)M B3 N 2 2D W2G SGO 0 288.0
120 MR 4 uid I-d 1SA 3Crv S2 4(10)MT B2 N 2 3D W2G SGO 0 75.2
1Pa . Fat 43 u I 0 IBtIP S2 4(10)M 83 N 2 2 WIG SGO 0 406.9
122; JcLb4 53 hd fs-d 1WA 4Dmvt2 S1 5(6)MT4(4)MT B4 N 5 1D WIG SGO 0 273.0
123 CyJc4 4-5 hd I 0 2Cmt2 S2 4(5)MP5(5)MT C7 N 2 2D WIG SGO 0 472.9
134 S94 3-4 ud d IWA 2Bgtip S2 3(10)M B4 N 2 2D WIG SGO 0 563.0
125 FaWm4 3 hd sl-I 2SA 3Bsvt2 S2 4(6)M5(4)M B5 N 2 1 D W1B SGO 0 753.8
126 FaEe4 3 u $l 2MA 3Bstt S1 5(10)M - 'C5 N 3 1 W28 SGO 0 460.7
127 E9Wm5 3 ud I-sl 2SA 3Crsv S2 4(8)M5(2)N 84 N 2 2D WIG SGO 0 210.7
128 LbLh4 43 ud ci-I 1WA 2Cgc S2 4(10)MT C1 N 2 2D W2G SGO 0 111 .0
129 Rw 3 ud ski 4SA 4Dct2 SO 5(7)N4(2)M6(1)N D1 N 2 3D WIG SGO 0 185 .0
1 :dt LhSgt 32 u I-d lWA tOC S1 3(5)M4(5)M BO N 2 2 WIG SGO 0 224 .2
131 FaVa4 3d ud I 1WA 18vt1 St 4(10)M 85 N 2 2D W2G SGO 0 1580.3
13'2 LbLh4 4-3 ud cl-I IWA 2Cgc S2 4(10)MT C1 N 2 20 W2G SGO 0 3920.2
133 Lhic1 3 ui vNs 0 1Dc St 4(7)M5(3)M A4 N 3 2 WIG SGO 0 746 .0
134+ Jc4 5~ id t-sl 0 3DA2 S2 5(8)T6(2)T C7 N 2 4D WIG SGO 0 1840.2
135 Lh4 43 h "l 0 1Ct2 SO 4(10)MT C1 N 3 3 WIG SGO 0 180.9
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136 LbLh4 4-3 ud d-I 1WA 2Cgc S2 4(10)MT C1 N 2 2D W2G SGO 0 19 .9
137 LbLh4 4-3 ud d-I I WA 2Cgc S2 4(10)MT C1 N 2 2D W2G SGO 0 22.4
138 LbLh4 43 ud d-1 1WA 2Cgc S2 4(10)MT C1 N 2 2D W2G SGO 0 38 .8
139 CYJc4 4-6 hd I-VI 0 2Dmt2 S2 4(8)MP5(2)T C7 N 2 3D WIG SGO 0 472 .0
140 LbLh4 4-3 ud d-1 1WA 2Cgc S2 4(10)MT C1 N 2 2D W2G SGO 0 84.5
141 Cy1 3-4 ud I 0 28mttp S2 4(10)M B1 N 2 2D WIG SGO 0 119.6
142 JOCy5 45 hd kil 0 3Crvl2 S2 4(7)MP5(3)T B3 N 2 3D WIG SGO 0 647 .2
143 Lh2 3-2 ui I 1WA 1Cv SO 4(8)M5(2)W 85 1Cl-N 2 2 WIG SGO 0 137.9
144 Lh1 3-2 ui kid 1WA 18cvt1 S1 4(7)M3(3)M B4 N 2 2 W2G SGO 0 1086.8
145 LbJc4 5-3 hd d-I 1WA 20gt2 S2 4(5)MT5(5)T B4 N 2 2D W2KG SGO 0 1591 .8
146 LhJc4 3-4 u silk 0 I Dc S1 4(10)M 85 N 2 2 WIG SGO 0 161 .7
147 AM 5-4 hd vi-sic 0 3Crvt2 S1 5(7)T4(3)T B4 N 3 4D WIG SGO 0 556 .8
148 LbJc4 4 hd d-1 1MA 2Cgst2 St 4(10)M C1 N 2 2D W2G SGO 0 393 .2
149 Lh1 3-2 ui I 0 IBcvtt SO 4(10)M B4 N 2 2 WIK SGO 0 412 .2
150 AM 6-5 ig I-vi 0 3Drt2 S2 6(8)TE4(2)M C7 N 2 5G W2G SGO 0 935 .9
151 AM 45 hd sl6-VI 0 3Crct2 S2 4(6)M5(4)T C7 N 2 3D WIG SGO 0 420 .0
152 AM 45 ud fssid 0 4Dmv S2 4(10)TM B4 N 4 1 D WIG SGO 0 637 .0
153 AM 6-4 hd fssil 0 40mvt2 82 6(8)T4(2)MT C7 N 5 2D WIG SGO 0 1582.8
154 AM 6-5 i9 kil 1WA 3Drt2 S2 6(8)TE4(2)TE C7 N 2 SG W2KG SGO 0 2351 .1
155 JcSg4 45 hd I-d 1WD 3Crvt2 S2 4(10)MT B4 1C1-N 2 3D W1KG SGO 0 334.1
156 Lh1 3 ud I 1WA 18cvt1 S1 4(10)M B4 1C1-N 2 2D WIG SGO 0 297 .2
157 LbLh4 45 id cl-I 1WA 2Cgct2 S2 4(8)MT5(2)T CI 1C1-N,1S1-N 2 30 W2G SGO 0 1476.4
158 AM 4-6 hd kicl 1WD 3Drt2 S2 4(5)MT5(5)T C7 ICI-N 2 50 W2KG SGO 0 744 .4
159 Jc4 5-4 hid sPvl 0 3Crvt2 S2 5(8)T4(2)M C7 N 4 3D WIG SGO 0 389 .5
160 CyJc4 3-4 ud I-sl 0 28mttp S2 3(5)MP4(5)MP C7 N 2 2D WIG SGO 0 406.5
161 Jo4 3-4 u S14 0 3Crv St 4(10)M C7 N 3 1 WIG SGO 0 721 .0
162 CyJc4 3-4 ud kl 0 28mttp S2 3(5)MP4(5)MP C7 N 2 2D WIG SGO 0 410 .3
163 Jo4 5-4 hid sl-A 0 3Crvt2 S2 5(8)T4(2)M C7 N 4 3D WIG SGO 0 43.5
164 E9Fa4 45 hd 1-d 0 3Crvt2 S2 4(7)TM5(3)T C1 N 2 3D WIG SGO 0 1009 .4
165 EeHc4 7-5 hig vkii 0 3Drt2 S2 6(8)T4(2)MT B4 N 3 5G WIG SGO 0 808 .7
166 FAEe4 34 u I-v1 0 1811 S1 4(10)M C5 N 2 2 WIG SGO 0 262 .1
167 Fa4 3-4 ud I-cl 0 1 Bvt1 S2 4(8)M3(2)M CI N 2 2D W1KG SGO 0 144 .6
168 Fa2 4 hd d 0 2Cgt2 S2 4(10)MT B3 N 2 3D W2K SGO 0 65 .6
169 FaEe4 5-4 hd d-vl 0 2Cgt2 S2 4(5)MTS(5)T C5 N 3 4D W2KG SGO 0 1284.7
170 E94 5-6 id v1-1s 0 3Drt2 S2 5(8)TE6(2)T 82 N 4 4D WIG SGO 0 1912
171 Hot 3 ud vl-d 0 18cvtt S1 3(5)M4(5)M C1 N 2 2D WIG SGO 0 1092 .8
172 EeHc4 4-3 ud vl 0 3Crc S2 4(10)M 64 N 3 3D W2G SGO 0 79.0
173 Ee4 6-7 ig sl-vl 0 3Drt2 S2 6(10)TE B2 N 4 4G WIG SGO 0 197.4
174 AM 43 ud vlsil 0 3Crc S2 4(8)M3(2)M C7 N 2 3D W2KG SGO 0 711 .1
175 Ee4 53 ig vKs 0 3Drt2 S1 5(8)MT6(2)T B2 N 4 4G WIG SGO 0 677 .1
176 Hc4 45 id d-4 0 2Cgt2 S2 4(10)M C1 N 2 3D W2G SGO 0 542 .1
177 AM 4-3 ud vkil 0 3Crc S2 4(8)M3(2)M C7 N 2 3D W2KG SG1 0 90 .1
178 FaBf4 6 hd 1-cl 0 1Dt2 S2 5(10)TE C1 N 2 5D W2G SGO 0 41 .9
179 E94 5-6 hid vi-sl 1WA 3Drt2 S2 5(10)MT 82 MIA 4 50 W2KG SG1 0 2803 .0
180 WmFa4 4 hd 1 0 2Cmt2 S2 4(10)M C1 N 2 3D WIG SG1 0 394 .8
181 Av7 2 uc d-c 3SA 40sv S1 5(6)MW6(4)W 01 2S2-H,1W1-H 2 1 WIG SG1 0 2978 .6
182 WmEe4 43 hd 1 0 2Cmt2 S2 4(10)M C1 N 2 2D WIG SGO 0 153 .2
183 WmEe4 43 hd 1 0 2Cmt2 S2 4(10)M C1 N 2 2D WIG SGO 0 157 .3
184 LhJc4 4-6 id sl-I MAD 2Dmct2 S1 5(7)MT4(3)M B5 2S2-N 2 3D WIG SGO 0 815 .8
185 CyLh4 5-6 hd I-sl 0 2Dmt2 S2 5(10)TE C5 N 3 4D W2KG SGO 0 89 .6
186 LhJc4 3-4 uid s14 0 2Dmc S2 4(10)M B5 2W2-N 2 2D W2G SGO 0 555 .5
187 CyJc4 5 hd kl 0 2Cmt2 S2 4(8)MT5(2)ME C7 N 3 2D W2G SGO 0 1822.5
188 LbLh4 53 id ICI 1WD 1Dt2 S2 5(10)TE C1 N 2 3D W2G SGO 0 854.8
189 LbCy1 43 ud 1-d IWA 18VII S2 4(8)M3(2)M B3 N 2 2D W1KG SGO 0 747.9
190 CyLh4 45 hd 1 0 2Cmct2 S2 4(6)M5(4)TP C5 N 2 2D W2KG SGO 0 384.2
191 UbCy1 43 ud I-d IWA 18v11 S2 4(8)M3(2)M B3 N 2 2D W1KG SGO 0 1078.7
192 AM 5-4 hd I-sl 1WA 3Crct2 S2 4(8)M5(2)MT C7 1W1-N 3 5D W2KG SGO 0 1345 .5
193 AM 5-4 hd I-sl 1WA 3Crct2 S2 4(8)M5(2)MT C7 1W1-N 3 5D W2KG SGO 0 121 .8
194 CyJo4 4 hd 1 0 2Cmt2 S2 4(10)M C7 N 2 2D W1KG SGO 0 257.1
195 LbLh4 5-6 id d-sl 0 2Dgt2 S2 5(10)MT C1 N 2 40 W2G SGO 0 173 .0
196 CyJc4 4 hd 1 0 2Cmt2 S2 4(10)M C7 N 2 2D W1KG SGO 0 728 .8
197 LbLh4 5-6 id d-sl 0 2Dgt2 S2 5(10)MT C1 N 2 4D W2G SGO 0 791 .9
198 LbLh4 45 id d-I 2WA 2Cgst2 82 4(8)MT5(2)T C1 IC1-N,1S1-N 2 3D W2G SGO 0 98 .3
199 LbLh4 45 id d-I 2WA 2Cgst2 S2 4(8)MT5(2)T C1 1C1-N,1S1-N 2 3D W2G SGO 0 295 .4
200 LbLh4 5-6 id d-sl 0 2Dgt2 S2 5(10)7 C1 N 2 4D W2G SGO 0 253 .1
201 JcCy1 3-4 ud I 0 3Crv S2 4(10)MP A4 N 2 2D W1KG SGO 0 448 .4
202 Lh1 23 ui I-fl 0 18cvt1 SI 4(10)M B4 N 2 1 W2G SGO 0 91 .1
203 Lh1 23 ui 1-11 0 1BCVt1 S1 4(10)M B4 N 2 1 W2G SGO 0 139 .3
204 JcCy4 5-4 hd I-Is 0 3Crvt2 S2 5(10)MT C1 N 4 4D W2KG SGO 0 1610 .0
205 CyJo4 45 hd 1 0 2Cmt2 S2 4(7)MS(3)MT C7 N 2 2D W2G SGO 0 421 .2



Page 6-4

Area
No. Map Un8

Slope
Class

Land
Farm

Surface
Texlure Salinity Irrigation

Stone Agricultural
Clews Capability pH

Wetlands
Classification

Wind
Eros.

Water
Eros.

Past
Eros.

Sand/
Gravel

Deep
Till

Acreage
(ac)

206 Lh1 2-3 ui 1-fl 0 1 Bcvtl S1 4(10)M 84 N 2 1 W2G SGO 0 633 .6
207 JCCy4 4 ud Is-I 0 3Crmv S2 5(6)M4(4)MP C1 N 4 2D W2G SGO 0 385 .4
208 JcCy4 6-5 hd ski 0 3012 S2 5(10)TE C1 1W1-N 3 4D W2KG SGO 0 8462.2
209 CyCp1 3-4 ud I-sl 0 2Bmgtl S2 4(10)MP B4 N 2 2D W2G SG1 0 886 .0
210 JcLh4 3-4 uid Is-fl 1WA 3Crmv SI 5(7)M4(3)M C7 N 4 1 D W2KG SGO 0 146 .4
211 JcLb4 5-6 hid sl-d 0 3Drt2 S2 5(7)TE6(3)T B4 N 3 3D WIGK SGO 0 617 .7
212 JcCp1 3 ud Is4 0 3Crmv S2 5(7)M4(3)M AO N 4 1 D WIG SGO 0 2705.7
213 Jd.h4 6-4 hd Is-I 1WA 3Drmt2 S2 6(7)TE4(3)MP C7 N 4 2D W3G SGO 0 61914 .6
214 JcLb4 4-5 hd fld 1WA 3Crvl2 S1 4(10)MT B4 N 3 2D W2KG SGO 0 535 .5
215 Lhi 3 ui I-41 0 IBCvt1 SO 4(10)M 84 N 2 2 W2G SGO 0 428 .2
216 JcCpt 3 ud Is-s! 0 3Crmv S2 5(7)M4(3)M AO N 4 1 D WIG SGO 0 98 .1
217 JcCp1 3 ud Is-d 0 3Crmv S2 5(7)M4(3)M AO N 4 1D WIG SGO 0 231 .1
218 JcCp1 3 Lid Is-sl 0 3Crmv S2 5(7)M4(3)M AO N 4 1D WIG SGO 0 96.4
219 JcCp1 3 ud Is-d 0 3Crmv - S2 5(7)M4(3)M AO N 4 1D WIG SGO 0 162 .4
220 JcLh4 4 uid vN 0 3Crc S2 4(7)MT5(3)M C7 N 2 3D WIG SGO 0 1762.2
221 LhCy3 3-4 ud I-s 1WA 1 Dcv S2 4(7)MP5(3)M X1 N 4 2D WIG SGO 0 332.6
222 Av38 3 ui I-c 1WA 10v St 4(5)M5(5)W Dt N 2 2 W2G SGO 0 844.5
223 LhCy3 3-4 ud k 1WA 1Dcv S2 4(7)MP5(3)M XI N 4 2D WIG SGO 0 229 .1
224 Jd .b4 6-4 hd Is-I 1WA 3Drmt2 S2 5(7)MT4(3)T B4 N 4 2D W2G SGO 0 644 .0
225 Lh1 3-4 uid Id 1WA lBcvtl S1 4(10)M B4 N 2 2D WIG SGO 0 213 .0
226 JcLb4 6-4 hd Is-I 1WA 3Drmt2 S2 5MMT4(3)T B4 N 4 2D W2G SGO 0 25.3
227 LhJc1 3-2 ui kid 1WA 1 Dc S2 4(10)M A4 N 2 2 WIG SGO 0 143 .4
228 Jd-h4 6-4 hd Is-I 1WA 3Drmt2 S2 .6(7)TE5(3)MP C7 N 4 2D W3G SGO 0 . 17 .6
229 JcLb4 45 hd Is-c 1WA 3Drmv S1 5(6)MT4(4)MT B4 N 4 2D WIG SGO 0 761 .5
230 LhJc1 3-2 ui I-Sic[ IWA 1Dc S2 4(10)M A4 N 2 2 WIG SGO 0 125 .2
231 LhCy9 3-4 ud k 1WA 1Dcv S2 4(7)MP5(3)M X1 N 4 2D WIG SGO 0 450 .6
232 LhJc1 3-2 ui 1-sicl 1WA IN S2 4(10)M A4 N 2

_
2 WIG SGO 0 70 .5

233 LhJct 3-2 ui kid 1 WA 1Dc S2 4(10)M A4 N 2 2 WIG SGO 0 123 .3
234 LhJct 3-2 ui kid . 1WA IDc S2 4(10)M A4 N 2 2 WIG SGO 0 128 .6
235 JcLb4 45 hid Is-c 1WA 3Drmv S2 5(6)M4(4)MT 84 N 4 2D W2G SGO 0 188 .7
236 CyJc4 45 hd b4 0 3Cmt2 S2 5(10)MT C7 N 4 2D W2G SGO 0 1534.2
237 LhCy1 3 ud d-I 1 WA 2Dgc S2 3(8)M4(2)P X1 N 2 2D W2K SGO 0 340.7
238 CyCp1 3-4 ud s-sl 0 4Cmv S2 5(7)M4(3)M B4 N 4 1 D W2G SG1 0 906 .8
239 CyCpt 3-4 ud s-sl - 0 4Cmv S2 5(7)M4(3)M B4 N 4 1D W2G SG1 0 908 .9
240 JcLh4 4-3 ud Is-d 0 3Crmc S2 5(7)M4(3)M C7 N 4 2D W2G SGO 0 752 .6
241 Jd.h4 5-4 hd Is-I 1WA 3Crmt2 S2 5(7)MT4(3)TE C7 N 4 2D W2G SGO 0 903 .0
242 JcCy1 4-3 ud st-I 0 3Crv S2 4(10)MP A4 N 2 2D WIG SGO 0 46 .1
243 JcLh3 3-4 ud Is-sl 0 3Crmc S2 5(6)M4(4)M 64 N 4 10 W2G SGO 0- 411 .2
244 JcCy4 4-3 ud s-81 1WA 4Cmv S2 5(10)M C1 N 5 1D WIG SGO 0 604 .0 .
245 JcCy4 4-3 ud s-d- IWA 4Cmv S2 5(10)M C1 N 5 1D WIG SGO 0 101 .5
246 Lh1 3 i I 1WA 1 Bcvt2 SO 4(10)M B4 N 2 2 WIG SGO 0 168 .0
247 Av38 2-3 ud skis IWD 2Dmv SO 5(6)M6(4)W DI N 3 ID WIG SGO 0 492 .2
248 Lht 3 i I 1WA 18-412 SO - 4(10)M B4 N 2 2 WIG SGO 0 114 .1
249 JcLh4 6-4 hd s4 1WA 4Dmt2 S2 6(7)TE5(3)MP C7 N 5 1D W2G SGO 0 6108 .7
250 JcSg4 6-4 ig I-s1 0 3Drt2 S2 5(6)MT6(4)T 84 N 2 4G U SGO 0 362 .2
251 Jo4 45 hd -skis 0 3Crvl2 S2 4(7)MT5(3)M C7 N 4 2D W3G SGO 0 169 .0
252 JcCy4 4 ud Is-d IWA 3Crmv S2 4(5)MP5(5)M C1 N 4 2D WIB SGO 0 711 .1
253 Av38 2-3 ud

_
sl-Is - 1WD 2Dmv SO 5(6)M6(4)W D1 N 3 1D WIG SGO 0 381 .6

254 Av38 2-3 ud sl-Is 1WD 2Dmv SO 5(6)M6(4)W D1 N 3 1D WIG SGO 0 232 .9
255 JcCy4 _

_
4-3 ud I-vl IWA 3Crv S1 4(10)M Ct N 2 3D WIG SGO 0 253 .6

256 JcCy4 4-6 hd k 1WA 3Drvt2 S2 6(6)TE5(4)M Ct N 4 4D W2G SGO 0 430 .0
257 Sgt 3 - u Id IWA 18vtI p S2 3(10)M A4 N 2 2 W1K SGO 0 2563 .4
258 LhSg3 3-2 ui I 1WA 1Dc S1 4(10)M BO N 2 -2 WIG SGO - 0 343 .1
259 Lh1 3 uid I-vl 1WA IBcvt1 S1 4(10)M . 84 N 2 2D W2G SGO 0 366 .4
260 CySg1 4-3 hd W 1WA 2Cmt2 S1 4(10)M AO N 2 2D W1K SGO 0 351 .7
261 SgLht 3 - u d-I 1WA 2Bgvt1 S2 3(10)M 84 N 2 2 WIK SGO 0 1365 .8
262- Lh1 3 uid d 0 28q-tl S1 3(10)M - B4 N 2 2D WIG SGO 0 144 .4
263 SgLh1 3-4 u - d-I 0 2Bgvt1 S2 3(7)M4(3)M 84 N 2 2 W1 K SGO 0 714 .2
264 LhSg3 3-2 ui

_
I IWA IDc SI 4(10)M 80 N 2 2 WIG SGO 0 760 .7

265 Sgt 3-4 ud d 1WA 2Bgtt S2 3(10)M A4 N 2 2D WIG SGO 0 930 .6
266 JcCyd 4-6 hd I-s 1WA 3Drvt2 S2 6(6)TE5(4)M CI N 4 4D W2G SGO 0 1437 .0
267 Sg1 3 u d-I 0 2Bgvtl S2 3(8)M4(2)M A4. N 2 2 WIK SGO 0 85 .9
268 Sgt 3 u

_
d-I 0 , 2Bgvt1 S2 3(8)M4(2)M A4 N 2 2 WIK SGO 0 445 .9

269 SgLh4 4-3 ud I 0 1 Bvt1 S2 4(10)M B4 N 2 2D W2K SGO 0 143 .0
270 JcSg4 6-4 ig I-sl 0 3Drt2 S2 5(6)MT6(4)T B4 N 2 4G U SGO 0 3462.7
271 1.114 3-4 id I 0 - 1Ct2 Si 4(IO)M CI N 2 2D WIG SGO 0 43.1
272 Lh4 - 3-4 id 1 0 1Ct2 S1 4(10)M C1 N 2 2D WIG SGO 0 185 .0
273 Av28 3 uc I-C 1MA 4Dwv SO 5(8)W6(2)W D1 1W1-N 2 2 WIG SGO 0 513 .2
274 kLh4 5-3 hid sl-1 0 3Drt2 S2 4(5)MS(5)TM C7 N 3 2D U SGO 0 72.2
275 SgLh1 3-4 u d-I 0 2Bgvt1 S2 3(7)M4(3)M 84 N 2 2 WIK SGO 0 348.2
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276 SgLht 3-4 u c14 0 2Bgvt1 S2 3(7)M4(3)M B4 N 2 2 W1K SGO 0 240 .3
277 SgLhI 34 u d-I 0 2BgvI1 S2 3(7)M4(3)M B4 N 2 2 W1K SGO 0 738.1
278 JcLh4 45 uid sI4 2MA 3Crst1 S2 4(6)M5(4)MT C7 N 2 2D W3GK SGO .0 166.9
279 SgLh4 3-4 u Id 0 1Bvt1 82 4(7)M3(3)M B4 N 2 2 W1K SGO 0 349.8
280 CySg4 4-3 ud I-sl 0 2Bmvt1 S2 4(8)M5(2)M B3 N 2 2D W2K SGO 0 463 .8
281 SgLh4 34 u Icl 0 1Bvt1 82 4(7)M3(3)M B4 N 2 2 W1K SGO 0 341 .8
282 JcSg4 6-5 ig I-sl 0 3Drt2 S2 5(6)MT6(4)T B4 N 2 5G U SGO 0 509 .2
283 SgJc4 3-4 ud I 0 1BvIIp S2 4(10)M A4 N 2 2D WIK SG1 0 268 .1
284 Lht 3 ui d-c 0 28gd1 S1 3(10)M 84 N 2 2 WIG SGO 0 344 .8
285 SgLht 3-4 u cI4 0 2Bgvt1 S2 3(7)M4(3)M B4 N 2 2 W1K SGO 0 140 .6
286 JcSg4 6-4 ig I-sl 0 3Dr12 S2 5(6)MT6(4)T B4 N 2 4G U SGO 0 2037 .6
287 FaVa4 4-3 uid 61 0 28mv11 82 4(10)M B5 N 3 2D W2KG SGO 0 70.2
288 FaVa4 43 uid sl-1 0 2Bmvt1 S2 4(10)M 85 N 3 2D W2KG SGO 0 273.0
289 HwAV1 6-4 ig sl-d 2SD 4Dd2 82 5(5)TW6(5)T C5 N 3 5G U SGO 0 73 .3
290 HwAvt 6-4 ig sl-d 2SD 4Dd2 S2 5(5)TW6(5)T C5 N 3 5G U SGO 0 81 .2
291 FaVa4 43 hid s1-I 0 2Cmt2 S2 4(10)M B5 N 3 2D W3KG SGO 0 108.0
292 JcLh4 5 ig sI4 1SA 3Crct2 S2 5(10)MT C7 N 3 3G U SGO 0 372.2
293 JcLh4 4-3 uid Fsl 0 3Crc S2 4(8)M5(2)MT C7 N 2 3D W2G SGO 0 759.0
294 JcLh4 5-6 id Is-I 1SA 3Drmt2 S2 6(7)TE5(3)T C7 N 4 2D WIG SGO 0 410.6
295 SgLh4 4-3 u 1 0 18vt1 S2 4(10)M 84 N 2 2 WIG SGO 0 650 .3
296 SgLh2 3-4 u d-I 0 2Bgvt1 S2 3(7)M4(3)M B4 N 2 2 WIG SGO 0 312.5
297 Jc4 6-5 ig I-sl 1SA 3Drt2 82 6(10)TE C7 N 2 5G U SGO 0 1551 .5
298 SgLh4 3-4 u 1 0 1Bvt1 S2 4(10)M B4 N 2 2 W1K SGO 0 970 .0
299 SgLh4 4 hd I 0 IM S2 4(10)M B4 N 2 2D WIG SGO 0 143.0
300 JcLh4 43 ud 1 0 3Crv 82 4(10)M C7 N 2 3D WIG SGO 0 101 .3
301 EeHc4 65 ig Is-1 1SA 3Dnnt2 S2 6(7)TE5(3)MT 84 N 4 3G U SGO 0 5515.2
302 Hr1 3 u 1 0 18t1p S2 4(10)M 83 N 2 2 WO SGO 0 74 .6
303 HrHc4 3-4 ud I 1MA 2Csc 82 4(10)M B3 N 2 2D W2G SGO 0 655.2
304 EeBf4 47 ig sl-l ISA 3Drt2 S2 4(5)TE5(3)T6(2)TE B2 N 3 3G U SGO 0 5162.0
305 Jo4 45 uid I-sl 0 3Crvd S2 4(6)MT5(4)M C7 N 2 3D W2G SGO 0 323.8
306 Lh4 34 id 1 0 1Ct2 St 4(10)M C1 N 2 2D WIG SGO 0 103 .4
307 Lh4 3-4 id I 0 1Ct2 S1 4(10)M C1 N 2 2D WIG SGO 0 33.2
308 Ho4 34 uid c-d 0 3Bgd1 SO 3(5)M4(5)M C1 N 2 2D WIG SGO 0 208.8
309 Ho4 3-4 uid c-d 0 38gct1 SO 3(5)M4(5)M C1 N 2 2D WIG SGO 0 241 .9
310 Rw 3-4 id I 1MA 4Dct2 S2 4(10)T D1 N 2 3D WIG SGO 0 32.3
311 EaHc4 3-4 u I IMA 3Crc S2 4(10)M B4 N 2 2 W2G SGO 0 1759.1
312 CyLh1 3 ui I-sl 0 2Cmc S2 4(8)M5(2)M AO N 2 2 W2K SGO 0 379.5
313 Av38 3 uid 1 0 1Dv S1 5(7)M6(3)W DI N 2 20 W2G SGO 0 345.6
314 JcCy1 4 ud I-Is IWA 3Crv S2 4(6)M5(4)M A4 N 3 3D WIG SGO 0 497 .3
315 CyLh1 3 u 1 0 2Cmc S2 4(10)MP AO N 2 2 WIG SGO 0 290.0
316 JcLh4 4-6 hd Is4 1MA 3Drmt2 S2 5(6)MT6(4)TE C7 N 4 2D W3G SGO 0 2893.1
317 Av38 23 ud Vs IWD 1Dv SO 5(5)M6(5)W D1 N 4 1 D WIG SGO 0 1034.3
318 Lh1 3 i I IWA 1Bcvt2 S1 4(10)M B4 N 2 2 WIG SGO 0 160 .8
319 Jct 3 u I 1MA 3Crv S2 4(10)M B5 N 2 2 WIG SGO 0 43 .0320 Jot 45 ud vhs 1WA 3Drv St 4(8)M5(2)ME C7 N 4 3D W28K SGO 0 1497.2321 LhJc1 34 uid I-Is 1WA 1Dc St 4(6)M5(4)M A4 N 3 2D WIG SGO 0 254 .6
322 EM 3-4 uid f-d 1MA 48kvt1 S1 4(10)MD A3 N 2 2D W2G SGO 0 166 .9
323 Oil 3 ud clk 1MA 2Bgttp S2 3(10)M C7 N 2 2D WIG SGO 0 151 .5324 JcLh4 64 hd s4 IWA 4Dmt2 82 6(7)TE5(3)MP 07 N 5 1D W2G $GO 0 144 .3325 LhPk1 3 id I-c 1WA 3Cdv 81 4(8)MD3(2)M A4 N 2 2D WIG SGO 0 153 .6
326 Av27 2-3 uc s1-I 2SA 3Bdst1 S1 5(8)ND4(2)M D1 N 2 1 W2G SGO 0 490 .8327 LhPk1 3 id I-c 1WA 3Cdv S1 4(8)MD3(2)M A4 N 2 2D WIG SGO 0 85 .8328 Hw 7 hig I-s 0 4Dd2 S2 6(10)TE DI N 4 5G W2K SGO 0 311 .0329 SgCy6 3-4 ud I-sl IWA lBvt1 S2 4(10)MP AO N 2 2D WIG SGO 0 1302 .9
330 CyLh1 43 ud I-Is 0 2Cmcv S2 4(10)MP AO N 3 2D WIG SGO 0 723 .6331 LbLh4 3 u d-I 1MA 2Cgsc S2 3(6)M4(4)M CI N 2 2 WIG SGO 0 417 .0332 Lh1 34 uid I-sil IWA 1BcvH 81 4(10)M B4 N 2 2D W2G SGO 0 144 .6333 JcLh3 3 u I IWA 3Crv S2 4(10)M 84 N 2 2 WIG SGO 0 237 .5
334 Lh2 3-2 uid I 1WA 1 Dv 81 4(7)M5(3)WI B5 1 C1-N 2 2D W2G SGO 0 468 .4335 CyLh4 3-5 ud sl-Is IWA 2Cmd1 S2 4(6)MT5(4)PT C5 N 3 2D WIG SGO 0 1498.7336 LhSg4 3-2 ud W IWA lDc S1 4(10)M B1 N 2 2D W2G SGO 0 815.5337 Lh2 3-2 ui I IWA 1Dv $1 4(7)M5(3)WI B5 N 2 2 W2G SGO 0 762.3338 JcLh4 34 ud sl-sil 0 3Crc S2 4(8)M5(2)M C7 N 2 1D W2G SGO 0 2137.1339 Lh2 3-2 ui I IWA 11)v 81 4(7)M5(3)WI B5 N 2 2 W2G SGO 0 1408.4
340 Jd-h4 3-4 ud s141 0 3Crv 82 4(8)M5(2)M C7 N 2 1D W2G SGO 0 301 .8
341 Jd-h4 54 hd Is-vl 1WA 3Crmt2 $1 5(10)MT C7 N 4 2D W2G SGO 0 1235.3
342 Lh2 3-2 ui I IWA IDv S1 4(7)M5(3)WI 85 N 2 2 W2G SGO 0 82 .3
343 LhJc4 45 hid I-Is 0 1Dc S2 5(6)MT4(4)M 85 N 3 2D W2G SGO 0 731 .2
344 Lh2 3 id 1 0 Icy $1 4(8)M5(2)WI 85 1C1-N 2 2D W3G SGO 0 175 .2
345 LhCy3 3 u sl-I IWA 2Dmc $1 4(10)M X1 N 2 2 WIG SGO 0 582 .7
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346 JcLh4 4-3 u tl-I 1MA 3Crv S1 4(10)M C7 N 2 2 W2K SGO 0 408.8
347 Av38 3-2 uc fs-sil 2MA 4Dmv SO 5(5)M6(5)W DI N 4 1 W2G SGO 0 491 .6
348 Z 1 I I 0 4Cwi SO 7(10)W DI 6L6-N U U U SGO 0 99 .7
349 LhJc4 45 hid I-Is 0 1 Dc S2 5(6)MT4(4)M B5 N 3 2D W2G SGO 0 33 .5
350 Rw 3 id I 0 4Dct2 S1 4(10)WI D1 N 2 3D WIG SGO 0 71 .1
351 LhJc4 45 hid Hs 0 IN S2 5(6)MT4(4)M B5 N 3 2D W2G SGO 0 163 .6
352 LhJc4 3-5 hd Hs 0 1Dct2 S2 5(6)MT4(4)M 85 N 3 2D W2G SGO 0 3348.0
353 Lhi 3 id 1 0 18cv12 St 4(10)M 84 N 2 2D W2G SGO 0 198 .6
354 LhJc4 4-3 h sil-I 0 1 Dc Si 4(10)M B5 N 2 4 W2K SGO 0 309 .6
355 JcLh4 6-4 hd Is-I 1WA 3Drmt2 S2 6(7)TE4(3)MP C7 N 4 2D W3G SGO 0 129 .9
356 LhJc4 4-3 h sil-I 0 1 Dc S1 4(10)M 85 N 2 4 W2K SGO 0 1343.6
357 JcCp1 3-4 ud sH 2WA 3Crv S2 4(10)M AO N 2 1 D W2KB SGO 0 189 .4
358 JcCp1 3-4 ud sl-I 2WA 3Crv S2 4(10)M AO N 2 10 W2KB SGO 0 2039 .7
359 *p4 3-4 ud I-d 2WA 28mst1 S2 3(8)M4(2)P C3 N 2 2D W2K SG1 0 4576 .7
360 JcLb4 43 uid sid4 2MA 3Crsc S2 4(8)M3(2)M C7 N 2 3D W2GK SGO 0 1035.8
361 Jd-h4 6-4 hd Hs 1WA 3Drt2 S2 6(7)TE4(3)MP C7 N 4 4D W3G SGO 0 500 .6
362 JcLh4 43 iud 04 2MA 3Crst2 S2 4(8)M5(2)T C7 N 2 3D W2G SGO 0 524 .2
363 JcLh4 43 iud sid-d 2MA 3Crst2 S2 4(8)M5(2)T C7 N 2 3D W2G SGO 0 528 .8
364 JcLh5 45 hid I-sl 2MA 3Crst2 S2 4(7)MT5(3)TE C7 N 2 3D W3KG SGO 0 2209 .2
365 JcLh5 45 hid I-sl 2MA 3Crst2 S2 4(7)MT5(3)TE C7 N 2 3D W3KG SGO 0 239 .3
366 CyCp1 43 hd sl-I 0 2Cmgt2 S3 4(10)MP B4 N 3 20 WIKG SG1 0 609 .8
367 Jd-b4 5-6 hid sl-d 0 3Dr12 S2 5(7)TE6(3)TE 84 N 3 3D W1KG SGO 0 3985 .0
368 Av19 3 uc sl-d 2WD 2Cmsv S1 4(8)M5(2)W C5 3W1-N 2 2 W2G SGO 0 4755.1
369 JcLh5 5 hd sl-I 0 3Crct2 S2 5(6)TE4(4)T C7 N 3 3D W2K SGO 0 812 .5
370 JcCy4 46 hd I-fl MAD 3Drt2 S2 4(5)MT5(5)MT C1 N 2 4D W1KG SGO 0 324 .8
371 Cy1 4-3 hd I-s1 0 2Cmt2 S3 4(6)MPS(4)P 81 N 2 2D W1K SGO 0 364 .0
372 CyCpt 43 ud sH 0 2Bmgt1 S2 4(10)MP B4 N 2 2D WIKG SG1 0 468 .7
373 Jd-h5 4-6 hd sl-sid 1WAD 3Drt2 S2 5(6)TE4(4)MT 07 N 3 3D W3KG SGO 0 6808.1
374 JcLb4 5-6 hd skl 0 3Drt2 S2 5(10)MT 84 N 3 3D W2KG SGO 0 453 .7
375 Jd-b4 45 hd hcl 0 3Crvt2 S2 4(5)MT3(4)M5(1)TE B4 N 2 3D W1KG SGO 0 1023 .2
376 Jd-h4 5-4 hd I-s1 0 3Crct2 S2 4(9)TE5(1)T C7 N 3 4D W2KG SGO 0 1204 .8
377 JcCy4 45 hd I-sl 1WA 3Crvt2 S2 4(8)MTS(2)T CI N 2 3D W2KG SGO 0 390 .5
378 WmEs4 43 hd I 0 2Cmt2 S2 4(10)M C1 N 2 2D WIG SGO 0 24 .9
379 WmEe4 43 hd I-d 0 2Cmt2 S2 4(7)MP3(3)M C1 N 2 2D W1KB SGO 0 107 .4
380 WmEe4 43 hd I-cl 0 2Cmt2 S2 4(7)MP3(3)M CI N 2 2D WiKB SGO 0 165.5
381 JcLh5 6-5 hid sH IWD 3Drt2 S2 5(8)MT6(2)TE C7 1W1-N 3 4D WIKG SGO 0 1460.1
382 CyJc4 43 tai kd 0 2Cmt2 S2 4(7)MP3(3)M C7 N 2 2D W1KB SGO 0 422.6
383 JcCy4 5-6 hd sH 1WD 3Drt2 S2 5(7)MT4(3)MT C1 N 3 3D W1KG SGO 0 1061 .7
384 Av29 3"4 uic sl 1WAD 38dvt1 S1 4(10)M DI 1W1-N 3 2 WIG SGO 0 273 .5
385 EeBf4 6-4 hd I-sicl MAD 3Drt2 S2 5(5)T4(3)MT6(2)T 82 1W1-N 2 4D WIKG SGO 0 5113 .4
386 EsHc4 3-5 hd I-sl 0 3Drt2 S2 4(10)ME 84 N 2 3D W2K SGO 0 67.1
387 JcCy4 43 hd "l 0 3Crvt2 S2 4(10)MP C1 N 2 3D WX SGO 0 962 .5
388 Jot 5-7 hd sI4 1WA 3Drt2 S2 5(7)MT6(3)MT C7 N 4 4D WIKG SGO 0 3092 .2
389 Jd-h5 5-6 hd ICI 0 3Drt2 S2 5(10)TE C7 N 3 4D W2KG SGO 0 779 .6
390 Jd-h4 45 hd I-sl 0 3Crct2 S2 4(10)MP C7 N 2 3D W2K SGO 0 93 .6
391 Av19 3-2 uc sil-sid ISAD 2Bsvtt S1 4(10)M C5 1W1-H 2 2 WIG SGO 0 1009 .1
392 JcLh4 45 hd I-sl 0 3Crcl2 S2 4(10)MP C7 N 2 3D W2K SGO 0 113 .7
393 BzJc1 34 u 1-61 0 2Cgv S2 4(10)MP Xt N 2 2 WIK S2 0 2687 .2
394 Jd.hS 5-6 tai I-st 0 3Drt2 S2 5(10)TE C7 N 3 4D W2KG SGO 0 1836 .2
395 JcCy4 4 ud I-sl 1MD 3Crv S3 4(10)MP C1 N 2 3D WZKG SGO 0 209 .4
396 Jct 43 ud sl 0 3Crv 82 4(10)M B5 N 3 2D WIB SGO 0 185 .7
397 JcCy4 4 Ud ICI 1MD 3Crv S3 4(10)MP C1 N 2 3D W2KG SGO 0 774 .5
398 E9Hc4 5-6 hd WI 0 3Drt2 S2 5(10)TE B4 N 3 4D W2KG SGO 0 972 .0
399 E9WmI 3.4 ud Ikil 1MD 3Crv S2 4(10)MP B1 N 2 2D W1K SGO 0 804 .2
400 Av7 3-2 uc fl-c 4SA 4Dsv S2 5(7)NW4(3)W D1 N ' 2 2 W2G SGO 0 4738 .2
401 JcLh4 45 hd I-sl 0 3Crc12 $2 4(10)MP C7 N 2 3D W2K SGO 0 415 .2
402 Jd-h4 4-5 hd I-sl 0 3Crct2 S2 4(10)MP C7 N 2 3D W2K SGO 0 351 .7
403 Lh1 3-2 ud Wid 1WA 1BcvH S1 3(10)M 84 N 2 2D WIG SGO 0 564 .8
404 JcCy1 3 u siI4 0 3Crv S2 4(10)MP A4 N 2 2 W1K SGO 0 891 .9
405 CyJc4 3-4 ud I-sl 0 28rnvtl S3 3(5)M4(5)P C7 N 2 2D WIG SGO 0 1330 .1
406 Lh1 3-4 ud sil 1SD 2Bsct1 S2 4(10)M 84 N 2 2D W2K SGO 0 495 .8
407 JcCy4 5-6 hd ICI 1SD 3Drt2 S2 5(10)T 01 N 3 4D W2G SGO 0 187 .2
408 CyLh4 43 hd I 0 2Cmct2 S3 4(10)MP C5 N 2 2D W2KG SGO 0 701 .2
409 JcCy4 5-6 hd I-sl 1SD 3Drt2 S2 5(10)T C1 N 3 4D W2G SGO 0 1799 .1
410 E9HcI 3-4 ud I-sl 1MA 3Crv S2 4(10)M B2 N 2 2D WIK SGO 0 1262.1
411 EeWm5 45 hd sH 1MD 3Crvt2 S2 4(10)TE B4 N 3 2D W2K SGO 0 104 .4
412 Ee4 45 hd I-sl 0 3Crvt2 S2 4(7)MT5(3)MT 82 N 2 3D W2K SGO 0 304 .6
413 EeWm5 45 hd sI4 1MD 3Crvt2 S2 4(10)TE 84 N 3 2D W2K SGO 0 395 .5
414 "Cl 3 u I 18A 2Bsct1 S1 4(9)M5(1)N 82 N 2 2 WO SGO 0 233.1
415 EsHc4 45 hd I-sl 0 3Crct2 S2 4(7)TM5(3)T B4 N 2 3D W2K SGO 0 537 .5
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416 LhCy4 43 ud I 0 1Dc S2 4(10)MP B3 N 2 2D WIG SGO 0 744 .5
417 BzGy4 43 ud 1 0 28mgt1 S2 4(10)MP 84 N 2 20 WIG S2 0 371 .3
418 LhCy1 3-4 ud I-sl 0 IDc S3 4(10)MP X1 N 2 20 WIG SGO 0 1267 .5
419 BZCyt 3-4 ud kl 0 2Bmgt1 S3 4(IO)MP 80 N 2 2D WIG S2 0 748 .7
420 J04 3-4 u sl4s 0 3Crv S2 4(6)ME5(4)M C7 N 3 1 W28 SGO 0 1256 .2
421 CyBz4 4-5 hit I 1WD 2Cmg12 S2 4(7)ME5(3)TE A4 N 2 20 W2G SG1 0 576 .1
422 8z1 3-2 u 111 0 2Bgv1I $1 4(10)M XI N 2 2 W2B S3 0 3627 .1
423 JcLh4 6-4 hid fl-sil 0 30rt2 S2 6(6)TE4(4)MT C7 N 3 4D W3K $GO 0 237.7
424 Lh4 4-5 h sil 0 1Ct2 S1 4(10)MT C1 N 2 3 W2KG SGO 0 751 .3
425 Bz1 3-4 ud I 0 2Bgt1 S2 4(IO)M X1 N 2 2D W1K S3 0 88 .0
426 Bz1 3-4 ud 1 0 2Bgt1 S2 4(10)M X1 N 2 20 WIK S3 0 156 .9
427 BzI 3.4 ud 1 0 2BgtI S2 4(10)M X1 N 2 2D W1K S3 0 96 .5
428 Bz1 3 .4 ud 1 0 2Bgtl S2 4(10)M X1 N 2 2D W1K $3 0 148 .1
429 Bz1 3-4 ud I 0 2Bgt1 S2 4(10)M XI N 2 20 WIK S3 0 234.6
430 BzI 3-4 ud I 0 2Bgt1 S2 4(10)M X1 N 2 2D W1K $3 0 56.6
431 Bzt 3-4 ud I 0 28gtl S2 4(IO)M X1 N 2 20 WIK S3 0 75.0
432 BzI 3 .4 ud 1 0 2BgtI S2 4(10)M X1 N 2 2D W1 K S3 0 254.2
433 Bz1 3-4 ud 1 0 28gt1 S2 4(IO)M X1 N 2 2D W1K S3 0 146 .9
434 Av19 3 uic fl-63 IWA IDv SI 4(7)M5(3)W C5 N 2 2 WO SGO 0 1051 .4
435 Bz1 3-4 ud 1 0 2BgtI S2 4(10)M X1 N 2 2D W1 K S3 0 115 .5
436 BzJcI 34 u 114 0 2Cgv S1 4(10)M C1 N 2 2 WIK S2 0 663 .3
437 BzJcI 45 hit M 0 2Cgvt2 S2 4(8)MT5(2)T C1 N 3 3D W2K $2 0 1204.2
438 BzJc1 3 u I-sl 0 2Cgv S1 4(10)M CI N 2 2 W1 K S2 0 197 .7
439 BzJct 3 u kid 0 2Cgv S2 4(10)M C1 1C1-N 2 2 WIK S2 0 3256.5
440 LhCy1 3 ui sil-I 0 10c S2 3(7)M5(3)PM XI N 2 2 W1K SGO 0 1060.0
441 BzJct 3 u I-sil 0 2Cgv S2 4(10)M C1 1CI-N 2 2 WIK S2 0 4226.5
442 JcLh4 45 ui Issid 1WI 3Drmv S2 4(7)M5(3)ME C7 N 4 2 W3K SGO 0 635 .8
443 Lh1 3-4 u sil 0 18cvt1 S1 4(10)M B4 N 2 2 W1K SGO 0 197 .0
444 JcLh5 7-6 hid fs-c 2MI 4Dmvt2 S2 5(5)T6(5)TE C7 N 5 5D W3K SGO 0 768 .6
445 LhJo4 3-4 u SI4 2WI 20msc S2 4(10)M B5 N 2 2 W2K SGO 0 595 .3
446 LhJc4 4-3 ud s'kl 0 10c SI 4(10)MT B5 N 2 3D WIK SGO 0 839 .8
447 JcLh4 6-4 hit I-Is 1WA 3Drt2 S2 6(7)TE4(3)MP C7 N 4 4D W3G SGO 0 67 .4
448 Bz1 4 u 1 0 28gt1 S2 4(10)MT X1 N 2 3 W1K 33 0 572 .0
449 Jd-h4 45 hit kil 0 3CMI2 S1 4(10)MT C7 N 2 3D W2K SGO 0 338 .4
450 Lh1 34 uid I IWAD 1Bcvt1 S1 4(10)M B4 N 2 2D WIG SGO 0 479 .8
451 JcLh4 35 hit fkil 1MI 3Drt2 S1 4(7)MT5(3)T C7 N 2 3D W2K SGO 0 549 .2
452 JcLh4 4-6 hit I-sil 1MA 3Drt2 S2 4(7)MP5(3)MT C7 N 2 4D W2KG SGO 0 86 .9453 Av19 3-2 uic sid-sil 2SA 3Csv S1 4(8)M5(2)NW C5 N 2 2 WIG SGO 0 1679 .5454 LhJc4 4-3 u I IMA 2Dsc S2 4(10)MP B5 N 2 2 W2K SGO 0 983 .5
455 LhJc1 3 u $l 2MA 30sc S2 4(10)M A4 N 3 2 W1K SGO 0 173 .8
456 LhJc4 4-3 u I IMA 2Dsc S2 4(10)MP 85 N 2 2 W2K SGO 0 387 .4
457 LhJc1 3 u s1 2MA 30sc S2 4(10)M A4 N 3 2 W1K SGO 0 2685 .8
458 JcLh4 45 hit kil 1MA 3Drt2 S2 4(7)MP5(3)MT C7 N 2 4D W2KG SGO 0 3764 .4
459 LhJc4 35 hit 1-Is 0 1Dc12 S2 5(6)MT4(4)M B5 N 3 2D W2G SGO 0 435 .8460 Av7 2 uc dsl 3MA 4Dsv SO 5(10)WD DI N 2 1 W2G SGO 0 511 .3
461 Av7 2-3 u si-sii 5SA 4Dsv S1 6(8)NW5(2)ND DI N 2 1 WIG SGO 0 1253 .2
462 LhMg9 2-3 u sN 4SA 4Bsct1 S2 4(6)MDS(4)N C3 N 2 1 WIG SGO 0 506 .4
463 Jc1 3 u sl 2MA 3Crsv S1 4(10)M B5 N 3 1 W1K SGO 0 50.2464 Jc1 3 u sl4s 0 3Crv so 5(10)M B5 N 3 1 W2K SGO 0 74 .6
465 LhMg3 3-2 u sl 3MA 4Bsct1 SI 4MMD5(3)MD B5 IW2-N 3 2 W2G SGO 0 542 .0466 Jo4 35 h s14 0 3Drt2 S2 4(10)MT C7 N 2 2 W2K SGO 0 358.2467 Jo4 3 u sl-gsl IWA 3Crv S2 4(10)M C7 N 3 1 W2K SGO 0 1065 .4
468 Ct4 3 u sN 3MA 4Dwsv SO 5(10)NW D1 N 2 2 W2G S4 0 197.7469 LhI 2-3 u SE 2MA 3Bsctl S2 4(10)MD B4 N 2 1 WIG SGO 0 821 .9470 LhSg3 3 u sil-d I WA I Dc S2 3(10)M BO N 2 2 WIG SGO 0 778 .3471 LhSg4 3-4 h 1-d I WA 10c SI 4(IO)M B1 N 2 2 W2K SGO 0 579.8472 JcLh5 4-5 hit si-I 1WA 3Crct2 S1 5(7)MT4(3)MT C7 N 3 20 W2K SGO 0 452 .0 .473 LhCy3 3 u sl-I IMA 20msc St 4(10)M X1 N 2 2 WIG SGO 0 277 .9474 Jdh4 43 ud sH 1WA 3Crv S1 4(10)M C7 N 2 2D W3G SGO 0 613 .9475 Jot 4-6 hig slcl 2SA 3Drst2 S2 4(5)WT5(5)T C7 N 3 3G W3G SGO 0 733 .9476 EM 3-4 uid 1-d IMA 48kvtl S1 4(10)MD A3 N 2 2D W2G SGO 0 262 .6477 Jdh4 4-6 hg Is-c! 2MA 3Drmt2 S1 4(5)TE5(5)MT C7 N 4 2G U SGO 0 1678 .1478 LhJc4 3-4 u kl IWA 10c S2 4(10)M B5 N 2 2 WIK SGO 0 1348 .1479 Jd.h4 3-5 ud sl-d IMA 3Crvt1 S2 4(6)M3(4)M C7 N 2 2D W2KG SGO 0 1148 .9480 LhJc1 3 u M IWA 1Dc S1 4(10)M A4 N 2 2 WIK SGO O 2109 .1
481 Jdb1 34 u c1s1 0 3Crv S1 3(6)M4(4)M Bt N 2 2 WiK SGO 0 1714 .6
482 Lh4 34 uid sN IWA 2Bmct1 S1 4(10)MT C1 N 2 2D W2G SGO 0 302 .7
483 Av38 23 uc sly 1MA 2Dmsv SO 5(7)M6(3)W DI N 2 1 W2G SGO 0 4702.8
484 JrJ=x1 5-7 hig sl-d 2MI 3Drst2 S1 5(5)TE6(5)TE A3 N 3 4G U S2 0 103.7
485 JcEx1 45 id ci-sl 3SI 4Dsv S1 4(7)NT5(3)MT A3 N 2 30 U S2 0 29.8
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486 Jot 45 hig sk1 2SA 3Drst2 S2 4(5)MT5(5)T C7 N 3 3G W3G SGO 0 7541 .4
487 Jcl 3-4 u I 1MA 3Crv S2 4(10)MT B5 N 2 2 WIG SGO 0 321 .2
488 EM 3-4 uid I-d 1MA 4Bkvt1 Sl 4(10)MD A3 N 2 2D W2G SGO 0 238.7
489 Jc1 3 u I IMA 3Crv S2 4(10)M B5 N 2 2 WO SGO 0 64.9
490 Jcl 3 u I 1MA 3Crv S2 4(10)M B5 N 2 2 WO SGO 0 27.7
491 Jct 3 u I IMA 3Crv S2 4(10)M 85 N 2 2 WO SGO 0 343.7
492 Jci 3 u I 1MA 3Crv S2 4(10)M B5 N 2 2 WO SGO 0 100.1
493 EeMo4 3-4 ud I-d 1SA 3Crdv S1 4(5)M5(5)MD B4 N 2 2D W2G SGO 0 717.8
494 Av27 3-5 uc I-sl 4SA Cal SO 5(7)MT6(3)N Dl N 2 2 W2G SGO 0 827.8
495 HcHf4 45 ig ski 2MA 3Cdst2 S1 5(6)M4(4)ND B2 N 3 2G W3G SGO 0 434 .7
496 ExHH 7-4 hg sl-hc 3SA 4Drst2 S2 6(5)TE7(5)TE XI N 4 U W5GK SGO 0 2215.2
497 EM 3 uid c14 2SA 48kvt1 Sl 4(10)ND A3 N 2 2D WIG SGO 0 101 .3
498 EM 3 uid d-1 2SA 48kvH 81 4(10)ND A3 N 2 2D WIG SGO 0 342 .7
499 E94 5-6 id sN 2MI 3Drst2 S2 5(9)WT6(1)T 82 N 3 3D W2G SGO 0 254 .3
500 Ee4 3,5 hd skl IMA 3Drt2 S2 4(8)M5(2)M B2 N 2 2D W2G SGO 0 1627 .9
501 JcLh4 3-5 ud sl 2MA 3Crstl S1 4(8)M5(2)MT C7 N 3 2D W3G SGO 0 746 .8
502 Jd-h3 3 ud I 1MA 3Crc S2 4(10)M 84 N 2 2D WIG SGO 0 602 .8
503 Ee4 3-5 ud d-sl 1MA 3Crvt1 82 4(6)MT5(4)M B2 N 2 3D W3G SGO 0 765 .6
504 BfMo4 3-4 uid c-d 2MA Mall S2 4(9)MD5(1)N C5 N 2 2D W2G SGO 0 537 .6
505 E94 5-7 ig sN 2SA 3Drst2 S1 5(7)WT6(3)T 82 N 3 5G W2G SGO 0 593.0
506 E9Hci 3-4 u I 1MA 3Crv S2 4(10)M B2 N 2 2 WIG SGO 0 683 .8
507 QkMol 3.4 ud I-d ISA 38dv11 S2 4(10)DM B3 N 2 2D WIG S2 0 19 .0
508 QkMot 3-4 ud I-d 1SA 3Bdvtl S2 4(10)DM 83 N - 2 2D WIG S2 0 109.0
509 ExHf1 47 hig sl-c 3SA 4Drst2 _ S2 5(6)TD7(4)TE Xl N 3 U W4GK SGO 0 721 .9
510 QkMol 3-4 ud Id 2SA 38dstI S2 4(10)MD 83 N 2 2D WIG S2 0 543 .2
511 QkMoi 3-4 . ud kl 2SA 3Bdstl S2 4(10)MD 83 N 2 2D WIG $2 0 113.8
512 Rw 4-3 id sl-d 2SA 4Dct2 S2 4(8)MT5(2)T DI N 3 3D W3G SGO 0_ 69.5
513 EeMo4 3-4 ud sl-l 2MA 3Crdv $2 4(5)MD5(5)M B4 N 2 2D W2G SGO 0 595.9
514 ExHfI 47 ig c-sl 3SA 4Drst2 S2 5(7)NT7(3)TE X1 N 2 U W4G SGO 0 85.4
515 ExHh -47 ig c sl 3SA 4Drst2 S2 5(7)NT7(3)TE XI N 2 U W4G SGO 0 21 .7
516 E9Qk4 3 u 1 0 3Crv S2 4(10)M 84 N 2 2 WIG SG1 0 59.4
517 ExHfI _ 47 4 c-sl 3SA _ 40rst2 S2 5(7)WT7(3)TE X1 N 2 U W4G SGO 0 736 .5
518 Av17 34 uic c 2MA- 38gstl Sl 4(10)MN D1 2W3-N 2 2 W2G SGO 0 112 .3
519 QkMol 35 hd sld IWA 3Ddt2 SI 4(7)MD5(3)T B3 N 2 2D W2G S2 0 1852.6
520 Av17 23 uc Is-s! 5SA 4Dsv S1 5(7)NM6(3)W D1 2W3-H 4 1 WIG SGO 0 789 .9
521 EeQk4 53 hd s-I lWA 4Dmvt2 S2 6(6)MT5(4)MT B4 N 5 1D W2G SGt 0 872 .7
522 BfMo4 6-4 hid dk IMA 3Ddt2 S1 5(6)D6(4)T C5 N 2 4D W2G SGO 0 2009 .2
523 - Av7 2 uc cl-c 3MA 4Dsv SO 5(7)NI6(3)W Dl N 2 1 W2G SGO 0 690 .6
524 BfMo4 6-4

.
hid d-c 1MA 3Ddt2 SI 5(6)06(4)7 C5 N 2 4D W2G SGO 0 710 .7

525 EeHc4 6-5 hd k1 1WD 3Drt2 S2 5(10)TE 84 N 3 5D W2G SGO 0 42 .7
526 BfMo4 46 hid d-c 1MA 3Ddt2 81 5(5)D4(3)D6(2)T 05 N 2 4D W2G SGO 0 347 .3
527 E@Hc4 6-5 hd I-sl 1WD 3Drt2 S2 5(10)TE 84 N 3 5D W2G - . SGO 0 61 .0
528 WHO 3-4 u 1 0 ICc S2 4(10)M 82 N 2 2 WIG SGO 0 387 .4
529 HcWml 3 ud I 1MD 2Dsc S2 4(10)M Xl N 2 2D WIG SGO 0 62 .1
530 HrHcl 3-d u I 0 1Cc S2 4(10)M 82 N 2 2 WIG SGO 0 88.3
531 HrHc4 45. ur I-sl . 1MA 2Csctl S2 4(6)M5(4)MT B3 N 2 2 W2G SGO 0 1628 .5
532 Eel 3-4 ud I 0 3Crv S2 4(10)M B5 N 2 2D W2G SGO 0 281 .2
533 Eel 3-4 ud I 0 3Crv S2 4(10)M B5 N 2 2D W2G SGO 0 246.8
534 Av8 2 uc - c31 4SAI 4Dsv SO 5(6)ND6(4)N D1 N 2 1 W2GB SGO 0 2214.8
535 EM 34 id Is-d 2SA 4Dkv S1 5(10)ND A3 N 3 10 W4G SGO 0 177.6
536 HvvEx . 5-7 ig c-1 3SA 4Dct2 S2 6(7)TE7(3)TE Dl N 2 5G W3G SGO 0 160 .1
537 Hrt 3 u I 0 1 Btl p S2 4(10)M 83 N 2 2 WO SGO 0 76.2
538 WHO 3-4 ud I IMA 2Csc S2 4(10)M B3 N 2 2D W2G SGO 0 136.5
539 Hr1 3 u I 0 1Bttp S2 4(10)M B3 N 2 2 WO SGO 0 62.4
540 Hrl 3 u . I 0 1Btlp S2 4(10)M B3 N 2 2 WO SGO 0 57.6
541 Hrl 3 u 1 0 18t1p S2 4(10)M B3 N 2 2 WO SGO 0 166.6
542 Hr5 3,4, u I 2MA 38stl S2 4(10)M B4 N 2 2 WIG SGO . 0 57.5
543 Hr5 34 u I 2MA 38stl S2 4(10)M B4 N 2 2 WIG SGO 0 1171 .3
544 Av9 2 u d-sl 2SA 3Csv _ SO 4(5)MN6(5)N DI N . 2 1 U SGO 0 85.1
545 HcWmI 3-4 ud I 0 I Dc S2 4(9)M5(1)P X1 N 2 2D- WIG SGO 0 517.6
546 Hr5 43 ud I 0 1Bttp S2 4(10)M B4 N 2 20 W2G SGO 0 583 .3
547 EeHc4 5-4 hd I-sl 1MD 3Crct2 S2 4(5)MT5(5)WT B4 N 3 40 W2G SGO 0 1688.9
548 Bz1 2-3 u ski 0 2Bgv11 S2 4(10)M Xl N 2 1 WO S3 0 6334.7
549 Bzt 4 id sil 1WD 2Cgt2 S2 4(10)MT XI N . 2 2D W2G S3 0 55.5
550 Hr5 43 ud 1 0 18tip S2 4(10)M 84 N 2 2D W2G SGO 0 397 .0
551 Hw 6-5 ig I-d 1MA 4Dc12 S2 6(7)TE5(3)TE DI N 2 5G U SGO 0 207 .3
552 CyBz4 5 hid I 0 2Cmgt2 S3 5(10)TE A4 N 2 30 W2G SG1 0 220:5
553 HrMo4 3-5 ud I 1MA - 3Cdtl S2 4(8)MD5(2)D 83 N 2 20 WIG SGO 0 349:3
554 Wmlicl 3-4 u 1 0 2Cmo 33 4(10)MP 135 N 2 2 WIK SGO 0 240 :5
655 Hw 6 id c 1MI 4Dct2 S3 5(10)7 Dl N 2 50 W2G SGO 0 43.6
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556 Hr4 3 Lid kl 1WA 1 Bvtt St 4(10)M 84 N 2 20 WIG SGO 0 223 .3
557 CyBz4 5 hid I 0 2Cmgt2 S3 5(10)TE A4 N 2 3D W2G SG1 0 143 .1
558 Av9 2 u d-sl 2SA 3Csv SO 4(7)M6(3)N DI N 2 1 U SGO 0 1569.2
559 HrHcI 43 rid I-sl 1MA 2Csc S2 4(10)M B2 N 2 2D WO SGO 0 439 .1
560 HcWmI 3 ud I 1MD 2Dsc S2 4(10)M X1 N 2 2D WIG SGO 0 1803 .1
561 Av29 2 u d 3SA 4Bsv SO 3(7)M4(3)N D1 N 2 1 WIK SGO 0 801 .9
562 E9Hc4 5-4 hd kl 1MD 3Crct2 S2 4(5)MT5(5)MT B4 N 3 40 W2G SGO 0 72.3
563 Av9 2 u d-sl 2SA 3Csv SO 4(7)M6(3)N D1 N 2 1 U SGO 0 35.6
564 Av28 2-3 ud c-Is IMA 4Dwv SO 5(7)MI6(3)W Dt N 3 10 W2G SGO 0 1083.6
565 HrHc4 43 rid I IMA 2Csc S2 4(10)MT 83 N 2 2D W2G SGO 0 628 .5
566 Hw 5-4 id d 11611 4Dct2 S2 5(10)T D1 N 2 4D W2G SGO 0 112 .8
567 Av27 2 ud d-I 4MA 48sv SO 5(7)ND6(3)N DI N 2 1 D W2G SGO 0 85.9
568 Mot 43 rid I IMA 2Csc S2 4(10)MT B3 N 2 2D W2G SGO 0 80 .6
569 Hw 5 id I 1WA 4Dct2 Si 6(10)TE D1 N 2 5D W2G SGO 0 229 .0
570 Av9 2 u d-sl 2SA 3Csv SO 4(7)M6(3)N D1 N 2 1 U SGO 0 327 .3
571 Av9 2 U ck1 2SA 3Csv SO 4(7)M6(3)N D1 N 2 1 U SGO 0 50.1
572 HrMCI 3 ui I-sl 1MA 3Cdc St 4(10)MD BO N 2 2 WO SGO 0 179 .1
573 HcMc1 3 i 1-vi IWA 3Bdct2 SO 4(10)MD 81 N 2 2 W2G SGO 0 88.5
574 HrMc4 45 hd 1-vl 1MA 3Cdct2 S1 4(10)MD Bt N 2 2D WIG SGO 0 378 .2
575 HrMc1 3-1 ud 1-d 1WA 3Cdc - S1 4(10)MD BO N 2 2D WIG SGO 0 430 .5
576 Av9 23 uc sid-c 3MA 4Bsvt1 SO 4(6)MN6(4)N D1 N 2 1 U SGO 0 89 .5
577 Av9 2 u Ck 2MA 38sv SO 5(10)ND D1 N 2 1 WIG SGO 0 248 .3
578 Av9 2 u cl-c 2MA 3Bsv SO 5(IO)ND D1 N 2 1 WIG SGO 0 18.2
579 BzCyt 3-4 id I 0 2Cmgt2 S2 4(10)MP BO N 2 2D WIG S2 0 94 .2
580 BzCy4 43 ud I IMD 2Bmgtt S2 4(10)MP B4 N 2 30 WIG S2 0 533 .3
581 Rw 34 id I IMD 40ct2 S2 4(8)T5(2)W Dt 2W2-N 2 3D W2G SGO 0 265 .0
582 BzCyt 3-4 hid siN 2MA 3Cst2 S2 4(10)MP BO N 2 2D WIG S2 0 171 .5
583 HrKd1 4-3 rid kid 1WA 3Bdvt1 S1 4(6)M5(4)D BO N 2 2D U SGO Mxt 180 .3
584 BfMo4 4 hid d-I 2MA 3Cdst2 S2 3(5)M4(5)ND C5 N 2 3D WIG SGO 0 591 .5
585 HcHr5 3 u sl-I 1WA 2Dmc S1 4(10)M A3 N 2 2 WIK SGO 0 1795.6
586 Av8 2 u c 2SA 3Dgsv SO 5(10)NW D1 N 2 1 WIG SGO 0 57.8
587 Hf1 2 Ui c-d ISA 4Bkcv SO 5(10)0 03 N 2 1 W2G SGO 0 82.5
588 Hfmot 3 ui c-hc 2MA 40kc S1 5(10)ND A4 N 2 2 W2G SGO 0 103.8
589 Av9 23 u d-vi 2MA 38svt1 SO 5(6)ND4(4)M 01 N 2 1 WIG SGO 0 872 .9
590 HrMc1 3 u I-cl IMA 3Cdc 82 4(10)MD BO N 2 2 WIK SGO 0 36.7
591 HrHCI 3 ud kl 1WA 1Cc S1 4(10)M 82 N 2 2D W2G SGO 0 304 .5
592 HrMc1 3 u w 1MA 3Cdc S2 4(10)MD BO N 2 2 WIK SGO 0 190 .6
593 Hft 3 rid c-d 2SA 4Bkctl S1 5(10)0 C3 N 2 20 WIG SGO 0 723 .1
594 Av9 2 uc c-hc 3MA 4Bsv SO 4(6)05(4)NI D1 N 2 1 W2G SGO 0 880 .7
595 EeQk4 7-5 id s14 1MA 3Drt2 S2 5(6)MT6(4)TE 84 N 3 5D W2B SG1 0 288 .5
596 BfMo4 3-5 hd hc-d 1MA 4Dgt2 S1 3(5)M4(5)MD C5 N 2 2D W2G SGO 0 1001 .6
597 Av9 23 uc sick 2SA 3Bsvtt SO 5(8)D6(2)N DI N 2 1 U SGO 0 205.7
598 Jd-h4 6-5 hd I-si 1WD 3Drt2 S2 5(10)TE C7 N 3 5D W2G SGO 0 1656.7
599 JcLh4 46 hd I-sl 2SD 3Drst2 82 4(5)T5(5)T C7 N 2 4D W2G SGO 0 814.9
600 MoBf4 56 hd c-hc 2MA 4Dkt2 S2 4(8)DS(2)ND A4 N 2 3D WIG SGO 0 343.0
601 Lh4 3-4 u sil 0 1BcvtI S2 4(10)M C1 N 2 2 W1K SGO 0 255.1
602 Bz1 3-4 ud 1 0 28gttp S2 4(10)M XI N 2 2D WIG S3 0 1295.3
603 JcLh4 4-6 hd k1 2SD 3Drst2 S2 4(5)T5(5)T C7 N 2 4D W2G SGO 0 1847.9
604 JcBz4 45 hd kl 1SAD 3Crvt2 S3 5(6)MT4(4)MT A4 N 2 3D W2G SG1 0 1844.3
605 Bzt 3.4 ud I 0 28gtI S2 4(10)M X1 N 2 2D WIG S3 0 387.4
606 CyBu4 45 hd kd 1MD 2Cmgt2 S2 4(7)T5(3)TE A4 N 2 2D W2G SG1 0 499.6
607 McHf1 3-2 rid I-c ISAD 4Ckv Si 4(6)MD5(4)MD B4 N 2 2D WIG SGO 0 502.2
608 JcBzi 3"4 u 61-1 0 3Crv S2 4(10)M A4 N 2 1 Wi8 SG1 0 383.2
609 HcHrl 3 ud ki 1WA IN S1 4(6)M5(4)M B2 N 2 2D WIG SGO 0 611 .2
610 Av9 3-2 uc kid 4SA 4Bsvt1 S1 4(6)M5(4)N DI N 2 2 U SGO 0 53.2
611 HcMcI 3-5 i 1-al 1WA 3Ddt2 81 4(10)MD 81 N 2 3 W2G $GO 0 43.7
612 HrHcI 3 ud I 1WA ICc S1 4(10)M B2 N 2 2D W2G SGO 0 60.9
613 HrMo4 34 rid Id 1WD 3Cdc S2 4(IO)MD 81 N 2 2D WIG SGO 0 1559.1
614 HrMc1 3 u sil-I 1WA 3Cdc S1 4(10)MD 80 N 2 2 WO SGO 0 84.5
615 Av9 3-2 ud sik' 1MA 2Bdvt1 SO 4(8)ND5(2)N D1 N 2 2D WIG SGO 0 108 .0
616 Av9 2 uc sd 1MA 2Bdgv SO 5(8)MD6(2)N D1 N 2 1 WO SGO 0 70.5
617 HcMc1 3 u IS-81 I WA 3Bdmt1 SO 4(6)MD5(4)M 81 N 4 1 WO SGO 0 104.8
618 HrMCI 3-4 ud s-I I MA 4Dmv S1 4(5)MD5(5)M 80 N 4 1D WIG SGO 0 115 .9
619 EsHc4 6-4 hd kl 1MD 3Crct2 S2 4(5)MT5(5)MT B4 N 3 4D W2G SGO 0 46.9
620 JcLh4 5-7 hd kl 1MD 3Drt2 S3 5(8)T6(2)T C7 N 3 5D w2G SGO 0 3021 .4
621 Av7 32 uc fl-c 4SA 4Dsv S2 5(10)NW DI N 2 2 W1K SGO 0 181 .5
622 HcWm4 3.4 u I 0 IN S2 4(10)M B2 N 2 2 WIK SGO 0 202.6
623 Mot 45 hid I 1W0 1Cct2 S2 4(6)M5(4)MT B3 N 2 2D WIG SGO 0 324.8
624 BfMo3 5-6 hid c-d 2SA 3Ddst2 S2 5(10)TE 83 N 2 40 WZG SGO 0 154 .3
625 Bz1 3-2 u 1-81 0 2Bgvt1 S2 4(10)M X1 N 2 2 WO S3 0 1904 .3
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626 HrMo4 43 ud Is 2MA 3Cdsv .S2 4(6)M5(4)D B3 N 2 2D WIG SGO 0 289 .9
627 HdMo4 3-2 ud is 1WA 3Ddc S1 4(7)MD5(3)MD A4 N 2 2D WIG SGO 0 216 .3
628 EsHc4 5-4 hd Isl IMD 3Crd2 S2 4(5)MT5(5)MT B4 N 3 4D W2G SGO 0 46 .9
629 Av7 3-2 uc fhc 4SA 4Dsv S2 5(7)NW4(3)W 01 N 2 2 W2G SGO 0 16 .3
630 Ee4 6 hi s-vl 1WA 4Dmv12 SO 5MM6(3)TE 82 N 5 2 WlK SGO 0 49 .0
631 E94 6 hi $-vl IWA 4Dmvt2 SO 5(7)M6(3)TE B2 N 5 2 W1K SGO 0 65 .0
632 Ee4 6 hi s-d 1WA 4Dmvt2 SO 5(7)M6(3)TE 82 N 5 2 W1K SGO 0 66 .0
633 BfMo4 35 hd hc-d 1MA 4Dgt2 S1 3(5)MD4(5)MD C5 N 2 2D W2G SGO 0 2004.5
634 HM 3 id c-d 2SA 48kct2 S2 5(10)0 C3 N 2 2D W2G SGO 0 509.5
635 BfMo4 43 hd d-sl 2MA 3Cdst2 $1 3(6)D4(4)T C5 N 2 3D WIG SGO 0 1276.4
636 BfMo4 3"4 id d 4MA 4Cst2 S2 4(7)MT5(3)ND C5 N 2 2D W3G SGO 0 1144 .1
637 Av9 2 uc d-hc 2SA 3Csv SO 5(10)ND D1 N 2 1 WO SGO 0 82.8
638 Av9 2 uc d-hc 2SA 3Csv SO 5(10)ND D1 N 2 1 WO SGO 0 932 .9
639 Av9 2 uc d-hc 2SA 3Csv SO 5(f0)ND D1 N 2 1 WO SGO 0 9 .5
640 Av9 2 uc d-hc 2SA 3Csv SO 5(10)ND D1 N 2 1 WO SGO 0 98 .9
641 McHc1 3 ud sl-s IWA 4Ckv S1 5(IO)MD 85 N 4 2D W2G SGO 0 905 .9
642 Hfl 3 ui c 2SA 4Bkat1 SO 5(10)D C3 N 2 2 WIG SGO 0 109 .7
643 EeQk4 5 h s-I 1WA 4Dmv S1 5(10)MT 84 N 5 2 W2G SG1 0 34 .0
644 BfMo4 55 hd he 2MA 4Dgt2 S1 5(5)TD6(5)TE C5 N 3 3D W2G SGO 0 128 .1
645 McHcI 3s ud sl-s 1WA 4Ckv S1 5(10)MD B5 N 4 2D W2G SGO 0 72 .3
646 McHcI 3-4 ud si,s 1WA 4Ckv S1 5(10)MD B5 N 4 2D W2G SGO 0 53.5
647 Mol 3-4 id d 1WA 4Ckt2 S2 4(10)MD 85 N 2 2D WIG SGO 0 172.7
648 HcEe4 45 hig ski 0 2Dmc S1 5(1O)MT 81 N 3 2G WIG SGO 0 627.4
649 Eel 3"4 u isl 0 3Crv S1 4(8)M5(2)M B5 N 2 2 W2G SGO 0 170 .3
650 HwEx S7 hig slc ISA 4Dc12 S2 6(10)TE D1 N 3 5G W2G SGO 0 4568.6
651 HcHfI 3-4 uid sW IWA 3Cdv SO 5(7)M4(3)MD BO N 2 2D W2G SGO 0 211 .5
652 Hcl 3-4 u sl 0 2Bmct1 SO 5(10)M 82 N 3 2 WIG SGO 0 142 .6
653 Ee4 45 hd skis 0 3Crv12 S1 5(6)MT6(4)M 82 N 4 2D W2G SGO 0 268 .8
654 EgQk4 45 hd ski 0 3Crvt2 S2 5(10)MT B4 N 3 2D W2G SG1 0 1202 .2
655 BfMo4 43 hd d-sl 2MA 3Cdst2 S1 3(6)D4(4)T C5 N 2 3D WIG SGO 0 58 .4
656 HII 3-4 uid d 4SA 48kstl SO 5(10)DN C3 N 2 2D WIG SGO 0 207 .0
657 E94 46 hig s-s! 0 4Dmt2 Sl 5(7)MT6(3)T 82 N 5 2G U SGO 0 569 .7
658 EeQk4 35 uid skis 0 3Crvt1 S1 5(10)MT B4 N 4 2D W2G SGI 0 439 .5
659 HwAvt 5-7 ig Is-d 3VA 4Dct2 SO 6(9)TE5(1)N C5 N 4 5G U SGO 0 523 .5
660 EaMo4 3-4 id sl-d 3SA 4Csvt2 SO 5(6)M4(4)MD B4 N 2 2D W2G SGO 0 1035 .5
661 EeMo4 3-4 id sl-d 3SA 4Csvt2 SO 5(6)M4(4)MD 84 N 2 2D W2G SGO 0 108 .2
662 HwAyI 5-7 ig Is-d 3VA 40ct2 SO 6(9)TE5(1)N C5 N 4 5G U SGO 0 192.7
663 HcEet 3 u si-d IMA 2Dmsc S1 5(S)M4(4)MD 82 N 2 2 W2G SGO 0 171 .9
664 HcHf4 35 hd sl-d 1MA 3Ddt2 S1 5(7)MT4(3)MD B2 N 2 2D W3G SGO 0 1793 .9
665 HcEel 3.4 ud sl 3MA 4Dsc so 5(10)M 82 N 3 2D WIG SGO 0 1159.3
666 E" 3-6 hig sl 1WA 3Drvt2 SO 4(7)MT6(3)T 82 N 3 2G W3G SGO 0 825 .3
667 JcPkf 3-5 hid sl-d IWA 3Drdt2 81 4(8)M5(2)T B4 N 2 2D W2G SGO 0 682 .0
668 Jo4 45 hd sl 0 3Crv12 SO 4(10)MT C7 N 3 2D W2G SGO 0 78 .5
669 Av27 8-5 is ski 4SD 4Dst2v S1 5(6)ND6(4)W D1 N 2 2 W2G SGO 0 120 .0
670 EeHc4 3-5 hid ski 0 3Drt2 SO 4(6)M5(4)MT 84 N 2 2D W2G SGO 0 28 .4
671 E9Hc4 3-5 hid ski 0 3Drt2 SO 4(6)M5(4)MT B4 N 2 2D W2G SGO 0 139 .6
672 LWc4 3-4 u cksl 0 2Cgv S1 3(6)M4(4)M B4 N 2 2 WIK SGO 0 2915 .2
673 Lh1 3 u sil 1WA lBcvtl SO 4(10)M 84 N 2 2 WIG SGO 0 310 .5
674 Jd.b4 3-5 uid sl-d IWA 3CrvtI S1 4(6)M3(4)MT B4 N 2 2D W2K SGO 0 5419 .6
675 LhJct 3-4 u sl-d 2MA 3Dsc S1 4(7)M3(3)M A4 N 2 2 WIK SGO 0 1009 .3
676 CyJc4 53 hd gs sl 0 2Dmt2 S2 5(10)MT C7 N 4 20 W3K SGO 0 307 .1
677 CyJc4 3-5 h gskIs 0 2Dmt2 82 4(8)MP5(2)M C7 N 3 2 W2K SGO 0 120 .9
678 RnLbI 3 u do 2MA 4Bkvtl S1 3(10)MD 131 N 2 2 W1K SGO 0 263 .4
679 CyJc4 3-5 hd I-sl IWA 2Dmt2 S2 4(10)MP C7 N 2 2D W2K SGO 0 1153 .3
680 Mg9 2-3 u d-sl 4SA 4Cksv S1 4(7)ND5(3)ND DI N 2 1 U SGO 0 163 .1
681 Av27 2 uc d-I 5SA 4Bsv S1 5(6)MD6(4)N D1 N 2 1 W2G SGO 0 375 .1
682 JcLh3 43 h sid IWA 3Crct2 S2 3(5)MT4(5)M B4 N 3 2 W2K SGO 0 1062 .3
683 X 1 I sl 0 4Cwi SO 5(IO)W D1 6L6-N U U U SGO 0 34 .7
684 LhMg3 2 u skl 3MA 4Csv S1 4(7)MD5(3)MD B5 N 2 1 WIG SGO 0 1067 .9
685 M99 23 u I-si 5SA 4Bkst1 St 5(6)ND4(4)MD D1 N 2 1 W2G SGO 0 1803 .0
686 Av27 23 uc ski 6SA 4Dsv S1 6(9)NW4(1)M D1 4W1-H 2 1 W2G SGO 0 1646 .6
687 Jet 45 h gsl 0 3Crv12 S2 5(10)MT __ C7 N 3 2 W2K SGO 0 316 .7
688 Av7 2 u d SSA 4Dsv St 6(10)NW D1 N 2 1 U SGO 0 193.4
689 JeRn9 3-2 ud Isl 4SA 4Csv S2 - 4(7)MD5(3)ND C7 N 2 2D U SGO 0 1662.1
690 JcLh4 43 h gsl 2SA 3Crst2 . S2 4(5)MD5(5)MP C7 N 3 2 W2K SGO 0 339.1
691 CyJc4 3-5 h gsNs 0 2Dmt2 S2 4(8)MP5(2)M C7 N 3 2 W2K SGO 0 360.2
692 CyJor4 3-5 hd gskls 0 2Dmt2 S2 4(8)MP5(2)M C7 N 3 2D W2K SGO 0 246.4
693 LbRni 3-2 u d 3MA 4BsvtI S1 3(7)M4(3)ND Cl N 2 2 WIG SGO 0 208.9
694 LbRnt 3-2 u d 3MA 4BsvtI S1 3(7)M4(3)ND CI N 2 2 WIG SGO 0 466 .3
695 Av27 2-3 Ix: ski SSA 4Dsv S1 6(9)NW4(1)M DI 4W1-H 1 W2G SGO 0 105.0
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Deep Acreage
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696 JcRn1 3 ud slc 2MA 3Drsv S1 4(10)MD B4 2W1-N 2 1D W2K SGO 0 1463 .7
697 JcRn1 35 ud sl-d 2MA 3Crvt1 S1 4(10)MD B4 N 2 2D W2KB SGO 0 1720 .1
698 JcRnI 3 u w 5MA 4Dsv St 4(6)N5(4)NW B4 3W2-H 2 2 WIK SGO 0 1153 .6
699 JcCy1 3 u lal 2WA 3Crv S2 4(10)MP A4 N 2 2 W2B SGO 0 385 .1
700 Av29 3 uc sio-l 3SA 4Csv SO 3(5)M4(5)ND D1 N 2 2 WIG SGO 0 560.7
701 CyLh1 3 ud Icl 2MA 3Csc S2 3(7)M4(3)NP AO N 2 2D W1K SGO 0 319.6
702 CyLht 3 ud W 2WA 2Cmsc S2 3(8)M4(2)NP AO N 2- 2D WIK SGO 0 591 .7
703 LhJc4 4-3 u I 1MA 2Dsc S2 4(10)MP 85 N 2 2 W2K SGO 0 476.7
704 CyLb4 34 ud Ec 2WA 2Cmsv S2 3(7)MP4(3)M B3 N 2 2D W2K SGO 0 514 .7
705 CyJc4 3-4 ud I-sl 2WA 2Bmsti S2 3(8)M4(2)MP 07 N 2 2D W2K SGO 0 351 .5
706 LbJc1 2-3 ud c-vl 2MA 3Cgsv S1 3(10)M B3 N 2 1D W1K SGO 0 835 .0
707 GM 23 u c-d 5SA 4Dwsv Si 5(5)NW6(5)NW Dt 6W3-H 2 1 WIG SGO 0 143 .8
708 CyLh4 3-4 ud I 2MA 3Csc S2 4(10)MP C5 N 2 2D W2K SGO 0 310 .6
709 JcLh4 4-5 hd sil-fl 0 3Crc12 S1 4(10)MT C7 N 2 3D W2K SGO 0 2422 .8
710 LhJc4 3-4 ud d-vi 0 2Dgc S2 3(10)M B5 N 2 2D W2K SGO 0 630 .8
711 LhJc4 34 ud d-vl 0 20gc S2 3(10)M 85 N 2 2D W2K SGO 0 1021 .0
712 LbJc2 3 uc c-I 2MD 3Cgsv S1 3(8)M4(2)W B3 3C2-N 2 2 WO SGO 0 1174 .3
713 JcCy4 3-5 iud Icl 2WA 3Drt2 S2 4(10)MT C1 N 2 3D W2K SGO 0 1461 .6
714 AA b4 43 ud sl-c 1WA 3Drv S1 3(6)M4(4)M 84 N 2 2D W4K SGO 0 962.7
715 JcLb4 3-4 ud vl-c 2MA 3Crsv S2 3(9)M4(1)MP 84 N 2 2D W2K SGO 0 936.9
716 JCLb4 34 ud vk 2MA 3Crsv 82 3(9)M4(1)P 84 N 2 2D W2K SGO 0 577 .7
717 JcLh4 54 hd I-sl 1WD 3Crct2 S2 5(6)TE4(4)T C7 N 3 4D W2KG SGO 0 266.7
718 Lh1 34 ud I-sil 0 18cvt1 S2 4(10)M B4 N 2 2D WIG SGO 0 286 .4
719 Lh1 3-4 ud I-sil 0 IBcvtl S2 4(10)M 64 N 2 20 WIG SGO 0 614.8
720 Jai 6 hd I-sl 0 3Drt2 S2 5(5)T6(5)TE C7 N 3 5D W2K SGO 0 115 .3
721 JcBz4 4-5 hd I-sl 1SD 3Crvt2 S3 5(6)MT4(4)MT A4 N 2 3D W2G SG1 0 1282.6
722 Lh1 34 ud kil 0 1Bcvt1 S2 4(10)M 84 N 2 2D WIG SGO 0 73 .5
723 Bzt 34 ud I 1 SA 28gst1 S2 4(10)M X1 N 2 2D W1 K S3 0 716.5
724 JcLh4 54 hd I-sl 1WD 3Crct2 S2 5(6)TE4(4)T C7 N 3 4D W2KG SGO 0 379.3
725 JcLh4 55 hd I 1MD 3Drt2 S2 5(10)7 C7 N 2 4D W3G SGO 0 381 .4
726 LhJc4 34 ud sil 0 1 Dc S2 3(10)M B5 N 2 2D W2K SGO 0 893.1
727 JcLh4 56 hd I 1MD 3Drt2 S2 5(10)7 07 N 2 40 W3G SGO 0 92.5
728 JcLh4 45 hd sil-fl 0 3Crct2 St 4(10)M C7 N 2 3D W2K SGO 0 94 .5
729 JcLh5 5-6 hd fl-sil 1MD 3Drt2 S2 5(10)TE C7 N 3 4D W3K SGO 0 2109.9
730 BzJc1 3 U I-sil 0 2Cgv S2 4(10)M C1 N 2 2 W1 K S2 0 264.2
731 BzCy4 3 "4 ud I 1MA 28mgt1 S2 4(10)MP 84 N 2 2D W1K S2 0 1538.7
732 CyBz4 5-4 hd I 0 2Cmgt2 S3 5(7)MP4(3)M A4 N 2 3D W2KG SG1 0 497 .9
733 BzCy4 4-3 hd I 1WD 2Cmgt2 S2 4(10)MP B4 N 2 2D WIKG S2 0 599.9
734 Jdh4 45 hd I-sl 1WD 3Crct2 S2 4(6)T5(4)T C7 N 2 3D W2KG SGO 0 352.1
735 Lh4 34 ud I 0 18cvtt S2 4(10)M C1 N 2 2D WIG SGO 0 204 .7
736 Jdh4 45 hd I-sl 1WD 3Crct2 S2 4(6)T5(4)T C7 N 2 3D W2KG SGO 0 447 .5
737 JcLh4 6-7 hd I-s1 0 3042 S3 6(10)7 C7 N 3 5D W2G SGO 0 874 .4
738 Av19 34 uc I-cl 4SA 4Dsv S2 5(10)NW C5 N 2 2 WO SGO 0 745 .5



Acid soil - A soil having a pH of less than 7.0.
Aggregate - A group of soil particles sticking together in

such a way that they behave mechanically as a unit.
Alkali soil - (i) A soil having a high degree of alkalinity (pH

of 8.5 or higher),or having a high exchangeable sodium
content(15% ormoreofthe exchangecapacity), orboth .
(ii) A soil that contains enough alkali (sodium) to in-
terfere with the growth of most crops.
Note: The term "alkali soil" is often incorrectly used to
describe "saline soil".

Alkaline soil - A soil having a pH greater than 7.0.
Alluvial deposit - Refer to section "2.3 Surface Deposits"

on page 2-1 of this report.
Apron - Refer to section "2.4 Surface Forms" on page 2-2

of this report.
Aspect - The particular direction in which a slope faces.
Available water -The portion ofwater in a soil that can be

readily absorbed by plant roots. See also "field capac-
ity

" .
Bedrock - The preglacial sediments, exclusive of stratified

deposits in preglacial valleys, that underlie the surficial
glacial sediments. These bedrock materials may ormay
not be consolidated into solid rock and may be exposed
at the surface.

Blanket - A mantle of unconsolidated materials thick
enough to mask minor irregularities in the underlying
unit but still conforming to the general underlying to-
pography.

Blowout - A small area from which soil material has been
removed by wind.

Channel - The bed where a natural stream of waterruns or
has run.

Clay - (i) A soil particle that is less than 0.002 mm in
diameter. (ii) A soil textural class . See also "texture,
soil" .

Clod - A compact, coherent mass of soil varying in size,
usually produced by plowing or digging .

Cobble -Rounded or partially rounded rock or mineral
fragment between 8 and 25 cm in diameter.

Cobbly - Containing appreciable quantitiesofcobbles . The
term is used to describe both soil and land.

Colluvium - A heterogenous mixture of material that has
moveddown a slope and settled at its base, as aresultof
gravitational action .

Degradation - (i) The decline in a soil's fertility status as a
resultofloss oforganicmatter,erosionby windorwater,
compaction, salinization, or acidification. (ii) The
changing of a soil to a more highly leached and more
highly weathered condition, usually accompanied by
morphological changes such as the development of an
eluviated (leached), light-colored Ae horizon.

Dissected - Where the original surface has been cut by run-
ning water, leaving a network of channels, shallow
gullies, or valleys.

7. GLOSSARY
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Dunes - Wind-built ridges and hills of sand formed in the
same manner as snowdrifts . They are started where
some obstruction, such as a bush, boulder, or fence,
causes an eddy or otherwise thwarts the sand-laden
wind. Once begun, the dunes themselves offer resis-
tance and they grow to form various shapes .

Eluviation - The transportation of soil material in suspen-
sion or solution within the soil by the downward or
lateral movement of water.

Eolian deposit - Refer tosection"2.3 Surface Deposits" on
page 2-1 of this report.

Erosion - The wearing away of the land surface by running
water, wind, ice or gravity.

Erosivity - Thetendencyforasoil toerodeorpermiterosion .
Esker - Awindingridgeofirregularly stratifiedsand,gravel,

andcobbles deposited undertheice byarapidly flowing
glacial stream .

Fan - Refer to section "2.4 Surface Forms" on page 2-2 of
this report.

Fibric layer - A layer of organic material containing large
amounts of weakly decomposed fiber whose botanical
origin is readily identifiable.

Field capacity - The percentage of water remaining in the
soiltwoor three days after thesoil has beensaturated and
free drainage has practically ceased.

Fluvial deposit -Referto section"2.3 SurfaceDeposits" on
page 2-1 of this report.

Genesis - The mode of origin of the soil, especially the
processes or soil-forming factors responsible for the
developmentofthe solum, the truesoil, from unconsoli-
dated parent material .

Glacial till - See "till".
Glaciofluvial - Refer to section "2.3 Surface Deposits" on

page 2-1 of this report.
Glaciolacustrine - Refer to section "2.3 Surface Deposits"

on page 2-1 of this report.
Gleyed soil - Soil affected by gleysation .
Gleysation - A soil forming process, operating under poor

drainage conditions, which results in the reduction of
iron and otherelements, and in gray colors and mottles.

Gravel -Rock fragments between 2 mm and 7.5 cm in
diameter.

Grumic - A fine-textured (clay or heavy clay) soil which
cracks extensively when dry and forms angular blocky
structures with grooved surfaces in subsoils due to the
effect of swelling and shrinking during periods of wet-
ting and drying. Surface horizons are massive, often
with granular secondary structure under cultivation.

Gully - A channel caused by erosion from concentrated but
intermittent flow of water during and immediately after
heavy rains or snowmelt. It is deep enough to interfere
with and not be removed by tillage operations.



Page 7-2

Heavy soil - A soil having a high content of fine particles,
particularly clay,orasoil havingahighdrawbarpull and
therefore requiring more power to cultivate. -

Horizon - Refertosection "2.1 TheSoilProfile"on page 2-
1 ofthis report.

Humic layer - A layer of organic material containing large
amounts of highly decomposed organic material; only
small amounts of fiberare present that can be identified
as to their botanical origin . Fibers can be may de-
stroyed by rubbing.

	

,
Hummocky -Referto section"2.4 SurfaceForms" on page

2-2 of this report.
.Humus - (i) The fraction of the soil organic matter that

remains after most of the added plant and animal resi-
dues have decomposed. It is usually dark-colored . (ii)
Humus is also used in a broader sense to designate the

`

	

humus forms referred to as forest humus. (iii) All the
dead organic material on and in the soil that undergoes
continuous breakdown, change, and synthesis .

Hydraulic conductivity - The rate at which saturated soils
transmit water.

Ihclined - Refer to section "2.4 Surface Forms" on page
2-2 ofthis report.

Infiltration - The downward movement of water into the
soil.

Kettle - Depression left after the melting of a detached mass
of glacial ice that was buried in glacial debris.

Knob - A pronounced, rounded hill commonly found in
knob and kettle topography in morainic areas.

Knoll - A small, subdued, rounded hill commonly found in
knoll and depression topography in areas of till plains.

Lacustrine deposit - Refer to section "2.3 Surface Depos-
its" on page 2-1 of this report.

Landform - The various shapes ofthe land surface resulting
from a variety of actions such as deposition (eskers,
moraines) and erosion (gullies, valleys) .

	

. .
Leaching - The downward removal from the soil of materi-

als in solution.
Level - Refer tosection "2.4 Surface Forms" onpage 2-2 of

this report.
Light soil - A soil having a highcontent ofcoarserparticles,

particularly sand, ora soil having a lowdrawbarpull and
therefore easy to cultivate.

Loess - Material transported and deposited by .wind and
consisting ofpredominantly silt-sizedparticles .

Mesic layer - A layer oforganic material in an intermediate
stage of decomposition ; intermediate amounts of fiber
are present that can be identified as to their botanical
origin. :

Microrelief - Small scale, local differences in topography,
including,mounds, swales, orpits that are usually < 1 to
in diameter and with elevation differences of up to 2 m.

Mineral soil - A soil consisting predominantly of mineral
matter. It contains less than 17% organic carbon except
foranorganic surface layerthatmaybeup to 40cm thick
ifformedofmixed peator60 cm ifformedoffrbric peat .

Moraine - Distinct accumulations of glacial material,
mainly till, degdsited;directly by glaciers.

Mottles - Spots or blotches of different color or shades of
color interspersed with the dominant color.

Neutral soil - A soil having a pH of 7.0.
Organic matter, soil - The organic fraction of the soil; in-

cludes plant and animal residues at various stages of
decomposition, cells and tissues of soil organisms, and
substances synthesized by the soil population .

Parent material - The unconsolidated and more or less
chemically unweathered mineral ororganic matter from
which the solum of a soil has developed.

Pedology - Those aspects of soil science involving the con-
stitution, distribution, genesis, classification and map-
ping of soils .

Permeability, soil - The ease with which gases and liquids
penetrate orpass through abulk massof soil or alayer of
soil .

pH, soil - The negative logarithm of the hydrogen ion ac-
tivity ofa soil . The degree ofacidity (oralkalinity) ofa
soil as determined by an electrode or indicator at a
specified soil-water ratio, and expressed in terms of the
pH scale .

Ridged - Refer to section "2.4 Surface Forms" on page 2-2
ofthis report.

	

_
Rolling - Refer to section "2.4 Surface Forms" on page 2-2

ofthis report.
Runoff - Thatportionofthetotalprecipitation onan areathat

flows away through stream channels and that does not
enter the soil.

Runway - The channel of a stream .
Saline soil - A soil that contains enough soluble salts to

interfere with the growth ofmostcrops. The amount of
salts, as measured by the electrical conductivity of the
saturation extract, is greater than 4 mS/cm. Very sensi-
tive crops may be affected at electrical conductivities of
2 mS/cm.

Sand - (i) A soil particle between 0.05 and 2.0 mm in
diameter. (ii) A soil textural class . See also "texture,
soil"
very coarse sand - A soil particle between 1 .0 and 2.0
mm in diameter.
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coarsesand - (i) A soilparticlebetween0.5 and 1.0 mm
in diameter. (ii) A soil textural class. See also "texture,
soils" .

	

.
medium sand - Asoilparticlebetween0.25and0.5mm
in diameter.
flue sand - (i) Asoilparticlebetween0.10 and0.25 mm
in diameter. (ii) A soil textural class . See also "texture,
soil" .
very fine sand - A soil particle between 0.05 and 0.10
mm in diameter.

Silt - (i) A soil particle - between 0.002 and 0.05 mm in
diameter. (ii) A soil textural class . See also "texture,
soil". . .

	

. _

	

. . :
Soil - (i) The unconsolidated mineral material on the imme-

diate surface ofthe earth that serves as a natural medium
for the growth of land plants. (ii) The unconsolidated
mineral matteron the surface ofthe earth that has been
subjected to and influenced by genetic and environ-



mental factors of parent material, climate (including
moistureand temperature effects), macro- and microor-
ganisms andtopography,all actingovera period oftime
and producing a product (soil) that differs from the
material from which it is derived in many physical,
chemical, biological and morphological properties and
characteristics.

Solum - The upper horizons of a soil in which the parent
materialhasbeenmodifiedand in which mostplantroots
are contained. It usually consists of the A and B
horizons.

Stratification - The arrangement of sediments in layers or
strata markedbyachange in color, texture,dimensionof
particles,andcomposition . Stratification usuallymeans
layers of sediments that separate readily along bedding
planesbecause ofdifferent sizes andkinds ofmaterialor
some interruption in deposition that permitted changes
to take place before more material was deposited.

Structure, soil - The combination or arrangement of pri-
mary soil particles into aggregates of secondary soil
particles, which are separated from each other by sur-
faces of weakness. These secondary particles may be,
but usually are not, arranged in the profile in such a
manner as to give a distinct characteristic pattern. The
secondary particles are characterized and classified on
the basis of size, shape, and degree ofdistinctness. The
general shape types are structureless, plate-like, block-
like and prism-like . The terms are:
structureless - Having no observable aggregation
or no definite orderly arrangement around natural

'

	

" lines of weakness.
single grain - Loose, incoherent mass of
individual particles as in sands .

-

	

massive - A coherent mass showing no
evidence of any distinct arrangement of
soil particles .

block-like - Soil particles are arranged around a
point and bounded by flat or rounded sides.

blocky(angularblocky) - Havingblock-
like structures with flat, rectangular faces
and sharp, angular corners.

	

= .
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. .
subangular blocky -Having block4ike''- '

.

	

structures with rounded or flattened faces . .
and rounded corners.

	

;

granular - Having block-like aggregateg
that appear as spheroids having curved
surfaces which have slight or no accom-
modation to the faces of the surrounding , ' "
aggregates.

	

: :
plate-like - Soil particles are arranged around a
horizontal plane and generally bounded by rela-
tively, flat, horizontal surfaces.
-^

	

platy - Having thin, plate-like aggregates

	

'
with faces mostly horizontal.

-prism-like - Soil particles are arranged around a"'
-~ 'vertical axis andbounded byrelatively flat, vertical
: - . . surfaces.
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prismatic - Having prism-like structures
with vertical faces well-defined, and
edges near the top sharp and somewhat
angular.
columnar-Having column-like struc-
tures with vertical edges near the top of
columns not sharp (columns may be flat-
topped, round-topped or irregular) .

Substrate modifier - A material of different origin that
underliesmaterial in whicha soil is formed, at adepth of
1 m or less .

Superglacial - A glaciolacustrine or glaciofluvial depasit
laid down in small ponds or lakes on the melting ice
surface, which subsequently becomes mixed with . or
underlainbyglacial till uponmelting . It isnotasuniform
as typical lacustrine or fluvial deposits .

Terrace - A nearly level, usually narrow, plain bordering a
river, lake, or sea. Rivers are sometimes bordered by a
number of ten-aces at different levels.

Texture, soil - The relative proportions of the various soil
particles (sand, silt orclay) in a soil as described by the
classes of soil texture (see Figure 2 on the following
page). The limits of the various classes and subclasses

sand - Soil material that contains 85% or more- "`
sand

coarse sand - Soil material that contains
25% ormore very coarse and coarse sand,
and less than 50% of any other one grade
of sand
fine sand - Soil material that contains

'

	

50% or more fme sand or less than 25%
very coarse, coarse, and medium sand and

.

	

less than 50% very fine sand.
_

	

gravelly sand - Soil material which
' "

	

meets the requirements ofa sand but also
contains 20 to 50% by volume of coarse .
fragments from 2 mm to 75 mmin diame-
ter
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loamy sand - Soilmaterial thatiisualfy contains 70
to 85% sand but may contain as much as 00ok sand
depending upon the amount of clay present .

gravelly loamy sand - Soil material
which meets the requirements ofa loamy
sand butalso contains 20 to 50%'by vol-

' ume ofcoarsefragments from 2 mm to 75 .
mm in'diameter.

sandy loam - Soil material that usually contains 52
to70% sandbut may contain as much as 85% or as
little as 43% sand depending upon the amount of
clay present.

	

. . .
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tine sandy loam = Soil material that con-
tains 30% or more fine sand and less than''
30% very fine sand or between 15 and
300Jo -very coarse, coarse, and medium

' gravelly . sandy loam -$oil 'material

	

_
:which meets the iequirements of a sandy
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loam but also contains 20to 50% by vof-
_

	

umeofcoarse fragments from 2mm to 75
mm in diameter.

	

~. .
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very rme sandy loam - Soil material that
contains 30% or more very fine sand or
more than 40% fine and very fine sand, at

., ._

	

least half of which is very fine sand, and
less than 15%' very coarse, coarse, , and
medium sand.

loam - Soil material thatcontains7 to27% clay, 28
to 50% silt, and less than 52% sand.
gravelly Ionise - Soif material that meets the re-
quirementsofaloam butalsocontains20 to 50% by _ As
volume ofcoarse fragmentsfrom 2 mm to75 mm in ,
diameter. '
silt loam - . Soil material thatcontains 50°!0 ormore

	

4
silt and 12 to-27%;clay, or 50 to 80% silt and less

	

' ,
than 12% clay.
silt -Soil material that contains 80% or more silt
and less than 12%,clay .
sandy clay loam

	

Soil material thatcontains 20 to

	

'
35% clay, less than28% silt, and45%ormore sand.
clay loans - Soil material thatcontains 27 to 40% .- -- -Water, soil - Wateroccupying the pore spaces in the soil.

Watertable - The uppersurface ofgroundwater orthat level
-

	

intheground where the waterisatatmospheric pressure.
Wilting point - The moisturecontentofasoilatwhichplants

wilt and fail to recover their turgiditywhen~placed in a
dark, humid atmosphere.

Zone, soil - An area in which the dominant soils reflect the
zonal influence of climate and vegetation, and form a
natural land patternwithothersoils thatexhibit thezonal
influence only weakly or not at all . In Saskatchewan
soils, there is a gradual increase in the organic matter
content of the surface horizons as one moves from the
southwest to the northeast, as reflected by their surface
.color. This forms the basis of soil zonal separations in
the province, namely Brown, Dark Brown, Black, Dark
Gray, and Gray.

clay and 20 to 45% sand.
silty clay loam - Soil material that contains 27 to
40% clay and less than 20% sand: . . ,
silty clay - Soilmaterial that contains 40% or more
silt and more than 40% clay .
clay - Soilmaterial thatcontains40% or more clay,
less than 45% sand, and less than.40% silt .
heavy clay!, Soil material that contains more than
60% Clay .

Till - Unstratified glacial drift, deposited directly by the ice,
consisting of a mixture of clay, sand, silt, gravel, and
boulders .

" -eroded till - Glacial till that has been subjected to water
_ _ erosion subsequent to deposition, often leaving a dense

stone lag or stony, gravellylense on the surface.
water-modified till - Glacial till thathashadsignificant
amounts ofwater-sorted materialsincorporated, usually
during deposition, that results in less stony than normal
glacial till with more sandy, silty orclayey textures than
uns6ntifed glacial till .

	

. ~ .

Tilth - The physicalcondition ofsoilas related' to its ease of
_ . -__#48e"_

	

fitness.a s a seedbed, and impedance to seedling
emergence and root penetration.

Topography - The physical features of a district or region,
taken collectively; especially, the relief and contours of
the land .

'. Undulating -Refer tosection "2.4 SurfaceForms" on page
2-2 of this report .

Veneer - Unconsolidated materials too thin to mask the
minor irregularities of the underlying unit surface. A
veneerwillrange from 10cm to 1 m in thickness and will
possess no form typical of the material's genesis . An
example of this is shallow lacustrine deposits overlying
glacial till .

10 20 30 40 50 60 70 80 90 100

PERCENT SAND

Figure 2. The texturaltriangle shows the percentage of
sand and clay ia the main textural classes of .
soil; the remaiader of each class is silt.



For mote information about'the data contained in this report or for more information about the
Saskatchewan Soil Survey, visit our officeslocated in Room -5C26 of the Agriculture Building, or write

telephone, bpi:. 0.0

Awl? 0:

	

C ?z onaly .:.?J51

W jy~k :

:!K"~ Q
VVYW

Ai: . -. : .t '. t :

	

'.

	

-~ -tr - ~

8. FURTHER INFORMATION -
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.
Va13 Soil

Telephone:
(306) 975-4060

Survey
St il''Science Department

SASKA'1'OON, Saskatchewan
University of Saskatchewan
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