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SUMMARY OF SOIL SURVEY COVERAGE FOR MANITOBA
JANUARY, 1980

Map Project Name (Soil Report No .) Reportl Area in Map Unit2 Survey3 Map Map4 Land Evaluation5
Designation Status Hectares Descrip- Intensity Scale Base & Interpretations

tion Level

Detailed Studies and Surveys

D1 Pasquia (No . 11) Pub . 57,200 a,b,d 3 1 :63,360 Color A
D2
D3

Glenlea Research Station
Morden Experimental Farm

Int . 541
Int . 256

a,b
a,b

1
1

1 :7 920
1 :1~,000

Photo
Photo

A
A

D4
D5

Onanole
Yo k Fa tor A a

Int . 768
I t 768

a,b 1
3

1 :7 920
1 6~3 360

Photo
B&W

U
c y rer n . a : ,

D6 McCreary Tile Drain Project Int . 64 a,b 1 1 :5,000 B&W A
D7 Brandon Experimental Farm Pre . 768 a,b 1 1 :7,920 Photo A
D8 Portage Potato Farm Int . 480 a,b 1 1 :4,800 Photo A
D9 Portage la Prairie (No . 17) Pub . 113,200 a,b,c 2 1 :20,000 Photo A,I,E,U,R
D10
D11

Morden-Winkler (No . 18)
Deep Lake

Pub . 71,424
Int . 1,400

a,b,c
a,b

2
1

1 :20 000
1 :6,600

Photo
B&W

A,I,E,U,R
R

D12 Thompson Environmental Int . 32 a,b 1 1 :1,000 B&W
Study

D13 Organic Soil Study of Int . 29,456 a,b 3 1 :63,360 B&W A
Alexander L .G .D .

D14 Winnipeg Region Pub . 280,000 a,b,c 2 1 :20,000 Photo A,E,U,R
D15 Brandon Region Pub . 59,600 a,b,c 2 1 :20,000 Photo A,E,U,R
D16 Boissevain-Melita (No . 20) Pub . 262,912 a,b,c 2 1 :20,000 Photo A,I,E,U,R
D17 Carman Data 35,840 a,b 2 1 :20,000 B&W A,E,R

continuing
D18 Orr Lake Int . 20 a,b 1 1 :1,000 B&W
D19 Pelican-Rock Lake Data 14,080 a .b 2 1 :20,000 Photo A,E,R
D20 West Portage Pre . 55,600 a,b 2 1:20,000 Photo A,I,E,U,R

continuing
D21 Minnewasta Int . 2,560 a,b 2 1 :20,000 Photo A,E,R,I
D22 Killarney Int . 4,600 a ,b 2 1 :20,000 Photo A,E,R,I
D23 Matlock-Gimli-Riverton Int . 18,400 a,b 2 1 :20,000 Photo A,E,R,I
D24 Glenboro Int . 5,960 a,b 2 1 :20,000 Photo A,E,R,I
D25 Sandy Lake Int . 1,720 a,b 2 1 :20,000 Photo A,E,R,I
D26 Beausejour Int . 10,813 a,b 2 1 :20,000 Photo A,E,R,I,U
D27 Rockwood Int . 12,928 a,b 2 1 :20,000 Photo A,E,R,I,U
D28 Oak Lake Int . 1,293 a,b 2 1 :20,000 Photo A,I
D29 Bird River Pre . 2,560 a,b 2 1 :20,000 Photo A,E,R
D30 North Shore Lac du Bonnet Pre . 2,400 a ,b 2 1 :20,000 Photo A,E,R
D31 Grindstone Point Int . 8,040 a,b 2 1 :20,000 Photo A,E,R



SUMMARY OF SOIL SURVEY COVERACE FOR MANITOBA (continued)
JANUARY, 1980

Map Project Name (Soil Report No .) Reportl Area in Map Unit2 Survey3 Map Map4 Land Evaluation5
Designation Status Hectares Descrip-

tion
Intensity
Level

Scale Base & Interpretations

D32
D33

Paint Lake
Cranberry Portage

Pre .
Pre .

2,880
80

a,b
a,b

2
1

1 :20 000
1 :5,b00

Photo
Photo

A,E,R
A,E,R

D34 Dauphin Pre . 6,400 a,b 2 1 :20,000 Photo A,E,U,R,I
D35 South Riding Mtn . Pre . 17,095 a,b 2 1 :20,000 Photo A,E,U,R

continuing
D36 West Interlake Pre . 10,036 a,b 2 1 :20,000 Photo A,E,U,R,I
D37 Swan R. Townsite Pre . 9,324 a,b 2 1 :20,000 Photo A,E,U,R

continuing
D38 Hadashville-organic Pre . 6,475 a,b 3 1 :40,000 Photo A,E,U,R
D39 Rat River Pre . 27,972 a,b 3 1 :40,000 Photo A,E,U,R

continuing
D40 Whiteshell Pre . 25,900 a,b 2 1 :20,000 Photo A,E,U,R,

continuing



SUMMARY OF SOIL SURVEY COVERAGE FOR MANITOBA (continued)
JANUARY, 1980

Map Project
Designation

Name (Soil Report No .) Reportl
Status

Area in
Hectares

Map Unit2
Descrip-
tion

Survey3
Intensity
Level

Map
Scale

Map4
Base

Land Evaluation5
& Interpretations

Reconnaissance Surveys

R1 South Western No . 3) Pub . 709,600 d 3 1 :125,000 B&W A
R2 South Central No : 4) Pub . 967,600 d 3 1 :125,000 B&W A
R3 Winnipeg and Morris (No . 5) Pub . 1,419,200 d 3 1 :125,000 Color A
R4 Rossburn and Virden (No . 6) Pub . 1,372,400 d 3 1 :125,000 Color A
R5 Carberry (No . 7) Pub . 967,600 d 3 1 :125,000 Color A
R6 West-Lake (No . 8) Pub . 592,800 d 3 1 :125,000 Color A
R7 Grandview (No . 9) Pub . 689,200 d 3 1 :125,000 Color A
R8 Nelson River Basin (No . 10) Pub . 224,000 b 3 1 :100,000 Color A
R9 Fisher and Teulon (No . 12) Pub . 949,200 a,c 3 1 :100,000 Color A
R10 Swan River (No . 13) Pub . 316,000 a,c 3 1 :125,000 Color A
R11 South Eastern (No . 14) Pub . 749,200 a,c 3 1 :125,000 Color A,F
R12 Lac du Bonnet (No . 15) Pub . 764,800 a,c 3 1 :125,000 Color A,F,R
R13 Grahamdale (No . 16) Pub . 764,800 a ,b 3 1 :125,000 Color A,F,U,R,E
R14 Red Rose-j~7ashow Pub . 704,400 a,b 3 1 :125,000 Color A,F

Bay (No . 19)
R15
R16

Boissevain-Melita (No . 20) Pub .
Ste .Rose Pre .

299,520
658,800

a ,b
a,b

2
3

1 :40 000
1 :12 ;,000

Photo
Color

A,I,E
A

R17 Waterhen Pre . 949,600 a,b 4 1 :125,000 B&W A
R18 Swan Lake Data 599,200 a,b 3,4 1 :125,000 B&W A
R19 The Pas Pre . 814,400 a,b 4 1 :125,000 B&W A
R20 Grand Rapids Pre . 800,000 a,b 4 1 :125,000 B&:,1 A
R21 Cormorant Int . 920,000 a,b 4 1 :125,000 B&W A
R22 Wekusko Pre . 1,400,000 a,b 4 1 :125,000 B&W A
R23 Pointe du Bois Data 740,000 a,b
R24 Roseau River Pub . 45,200 a,b 3 1 :63,360 B&W A
R25 Red Deer Lake Pub . 34,860 a ,b 2 1 :31 680

~
Photo A

R26 Cross Lake and Norway House Pre . 615,200 a,b 4 1 :12 ,000 B&W A



SUMMARY OF SOIL SURVEY COVERAGE FOR MANITOBA (continued)
JANUARY, 1980

Map Project Name (Soil Report No .)
Designation

Biophysical and Exploratory Surveys

Reportl Area in Map Unit2 Survey3 Map Map4 Land Evaluation5
Status Hectares Descrip- Intensity Scale Base & Interpretations

tion Level

B1 Lake Winnipeg, Churchill & Pub . 3,600,000 e 4 1 :250 000
1 50 600

B&W

B2
Nelson Rivers
Churchill Transportation Data 179,000 f 4

:
1 :1H,000 B&W

Corridor
N.R .I .P . (Northern Resource 11,389,600 f 4 1 :125,000 B&W
Information Project)

R3 54C Hayes River Int . 1,370,300 f 4 1 :125,000 B&W
B4 54D Kettle Rapids Int . 1,370,300 f 4 1 :125,000 B&W
B5 52M Carrol Lake Int . 634,000 f 4 1 :125,000 B&W
B5 62P Hecla Int . 466,200 f 4 1 :125,000 B&W
B6 53D Deer Lake Int . 629,700 f 4 1 :125,000 B&W
B6 63A Berens River Int . 848,500 f 4 1 :125,000 B&W
B7 53M Knee Lake Int . 1,405,900 f 4 1 :125,000 B&W
B8 53L Oxford House Int . 1,441,100 f 4 1 :125,000 B&W
B8 63H Norway House Data 540,800 f 4 1 :125,000 B&W
B9 SE 1/4 64A Split Lake Int . 342,400 f 4 1 :125,000 B&W
B9 63P Sipiwesk Int . 1,405,900 f 4 1 :125,000 B&W
B10 53E Island Lake Pre . 1,286,900 f 4 1 :125000 B&W
El Surface Deposits & Int . 9 5 1 :1,267,000 B&W

Soils of Northern
Manitoba

E2 Exploratory Terrain Int . 9 5 1 :1,000,000 B&W
Study of Northern
Manitoba and Southern
Keewatin, N.W .T .

1 .Report Status
Pub .-Published Report and Map
Int .-Interim Report and Map
Pre .-Preliminary Map and Legend
Data-Field Data Only

2-Map Unit Descriptions Code
a-single series and phases
b-series complexes defined as to proportion
c-series complexes undefined as to proportion
d-associations
e-biophysical units (materials and physiography)
f-biophysical units (associations & complexes of associations)
g-regional and local physiographic units



3.Survey Intensity Levels

Code Name Scale Minimum Size
Delineation(ha)

1 Very detailed >1 :12,000 <1 .5
2
3

Detailed
Semi-detailed

1 :12,000 to
1 :40,000 to

1 :40 000
1 :1H,000

1 .5-16
16 to 256

4 Reconnaissance 1 :125,000 to 1 :250 000
6

256 to 625
5 Exploratory 1 :250,000 to 1 :1,0 0,000 625 to 10,000

4-Published Map Base Code

Photo-Photomosaic
B&W -Black and white line
Color-Colored line

5 .Interpretations Code

Inspection Density
(Approx . range)
>1 per 3 ha
1 per 3 to 50 ha
1 per 10 to 1000 ha
1 per 100 to 110,000 ha
1 per 300 to 500,000 ha

A-Agriculture Capability
E-Engineering
F-Forestry
I-Irrigation Suitability
U-Urban Planning and Community Development
R-Recreation

TOTAL HECTARAGE COVERED

1979 To Date

Initial Reconnaissance 18,747,200
Initial Detailed 2,960 2,960
Reconnaissance 269,000
Detailed Resurvey 77,354 1,336,960
Biophysical Survey 11,389,600
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PREFACE

This interim report and map of the detailed field and laboratory study

of the soils in the Lake Minnewasta area are one in a new series of such

soil survey reports covering special interest areas in southern Manitoba .

These reports reflect the growing concern by various government agencies

that support the Canada-Manitoba Soil Survey, that a knowledge of the

development and distribution of the soils of Manitoba is the key to under-

standing their properties, behaviour and response to management . This

concern requires that soils be described both in terms of their basic

properties and the nature of the environmental setting in which they are

found . Thus, when an area such as that around Lake Minnewasta requires

delineation of land of high or low suitability for crop production or other

uses, the basic reference document is an accurate and reliable soil map .

The land resource information included in this resurvey covers

approximately 2,560 ha . of land adjacent to Lake Minnewasta . It covers

only a fraction of the area covered in the former reconnaissance survey of

South Central Manitoba (Report No . 4) . However, the projected more intensive

use of the soils for agriculture and the growing competition for other uses

of land in the vicinity of Lake Minnewasta has created a need for more

up-to-date, more accurate and more detailed soil information . The increased

examination of soils in the field, the use of current aerial photography,

the use of improved methods of studying soils in the laboratory and the

accumulated knowledge of the properties and uses of soils over the years,

have all contributed to the additional information contained in this

new series of reports and maps .

During the course of the resurvey, site specific data for the soils

mapped in the Lake Minnewasta area was generated, that for practical reasons

cannot be included in this interim report . These data are currently being

input into the Canada Soil Information (CanSIS) data bank . This computer-

ized system of data management permits automated manipulation and statistical

evaluation of large volumes of data for soil characterization and inter-

pretations . These data will shortly be available on request . In addition,

the cartographic file of CanSIS provides a capability to produce derived

maps of various kinds quickly and inexpensively . The types of derived maps

that can be generated from the basic soil map include the fourteen inter-



pretations that are provided in tabular form in this report as well as a

number of single feature maps for such characteristics as drainage, texture

of surface deposits, slope, stoniness, distribution of salinity, etc . A

package of interpretive maps and single feature derivative maps can be made

available on request to : The Canada-Manitoba Soil Survey, Department of

Soil Science, Rm . 362, Ellis Bldg ., University of Manitoba, Winnipeg R3T 2N2 .

The Canada-Manitoba Soil Survey trusts that this report and accompanying

map will be of value to all individuals and agencies involved with the use

of land within the map area . It also anticipates that, in time, all of the

surrounding area not included in the present study will be included in a

similar future study .

R.E . Smith
Director
Canada-Manitoba Soil Survey
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GENERAL DESCRIPTION OF THE LAKE MINNEWASTA STUDY AREA

Location

The Lake Minnewasta Study Area covers a selected area of 2,560 ha .

within Townships 2 and 3, Ranges 5 and 6W (Figure 1) in South-Central

Manitoba . The study area lies to the southwest of the town of Morden and

centers around Lake Minnewasta .

Relief

The study area varies in relief (Figure 2) from 320 m a .s .l . in

the northeast to 389 m a .s .l . in the southwest with a general gradient of

1 .1% . The local topography varies from level or nearly level to gently

sloping or undulating with moderate to very steep slopes adjacent to the

Deadhorse Creek and Lake Minnewasta . The eastern portion of the area is

typified by a beach ridge and swale condition .

Drainage

Drainage of the study area is facilitated dominantly by the Deadhorse

Creek and its

effect on the

contributory channels . The beach ridges have a damming

local drainage since they trend across the general fall of

the land . Lake Minnewasta, located on the Deadhorse Creek, serves as

water reservoir and recreation area .

Surface Deposi ts

The surface deposits consist largely of sand and gravel deposits of

former beaches and lacustrine overlays of loam to clay loam texture on

these outwash materials . The outwash deposits occur primarily in the central

and eastern portion of the study area and trend in a northwest-southeast

lineation . The remaining area consists of glacial till and thin lacustrine

deposition of loam to clay loam texture overlying the glacial till . Fine

textured alluvial deposits, with the presence of shale, occur along the

present river channels and waterways .
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t'igiire I . Lake Afinnrwasta St ucly Area Out I iiu " .
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Figure 2 . Relief and Drainage Map of the Lake i"linnewasta Study Area - (7 .6 m) contour .



Climate

The climate of the area has been designated as dominantly moderately

cool, Boreal, subhumid continentall . Due to the location in the center of

the continent, winter temperatures are lower and summer temperatures higher

than the world average for the same latitude . The mean maximum annual

temperature for the area is 9°C, the mean minimum is -2 .7°C . The mean frost-

free period is 119 days, with the last spring and first fall frosts occurring

on May 21 and September 18, respectively . The average precipitation from

May 1 to September 30_is 320 mm, while the average annual precipitation is

515 Mm2 .

Soils

A total of 25 soil series have been identified and mapped in the

Lake Minnewasta Study Area . The soils have been described as dominantly

Blacks (Great Group) with minimal Dark Grays on the well and imperfectly

drained landscapes and Humic Gleysols in the poorly drained positions .

Cumulic Regosols occur on the imperfectly drained recent deposits and Orthic

Regosols appear on a few well drained positions . The soils are mapped

according to series which identifies similar soils on the basis of the type

of profile, the parent material that the profile was developed in and other

chemical and physical properties . The soils key for the Lake Minnewasta

Study is provided in Table 1 . The relationship of the soil series to the

drainage, soil type (subgroup) and parent material is provided in Table 2 .

For more detailed information regarding soil classification, soil series,

morphology, and chemical and physical analysis, refer to the "Soils of

the Brandon Region Study Area" 3 and "Soils of the Morden-Winkler Area" 4 reports .

1 Map of Soil Climates in Canada . 1972 . Soil Research Institute, Research
Branch, Canada Dept . of Agriculture, Ottawa .

2 C .F . Shaykewich, Dept . of Soil Science, University of Manitoba .

3 Soils of the Brandon Region Study Area, Report No . 30, 1976 . Canada-
Manitoba Soil Survey .

4 Soils of the Morden-Winkler Area, Report No .18, 1973, Canada-Manitoba

Soil Survey .



Table 1 . Soils Key for the Lake Minnewasta Study

Map
Symbol

1 . Glacial Till

a) Soils developed on deep (>100 cm), moderately to
strongly calcareous clay loam glacial till of shale,
limestone and granitic origin .

i) Well drained
Worden Series (Orthic Regosol) WOR
Darlingford Series (Orthic Black) DGF
Hebbot Series (Rego Black) HEB

ii) Imperfectly drained

Ferris Series (Gleyed Rego Black) FRS

2 . Lacustrine over Till

a) Soils developed on a thin mantle (25 to 75 cm) of
dominantly moderately fine, weakly to moderately
calcareous lacustrine sediments overlying moderately
to strongly calcareous glacial till .

i) Well drained
Altamont Series (Orthic Dark Gray) ATN
Knudson Series (Orthic Black) KUD

ii) Imperfectly drained
Joyale Series (Gleyed Rego Black) JYL
Ullrich Series (Gleyed Orthic Black) ULH

iii) Poorly drained
Guerra Series (Rego Humic Gleysol) GRR

b) Soils developed on a thin mantle (25 to 75 cm) of
dominantly medium textured lacustrine sediments
overlying moderately to strongly calcareous, water-
worked glacial till . A thin (<10 cm) gravelly lense
may occur at the contact of the overlay and till .

i) Well drained
Roseisle Series (Orthic Black) RSI

ii) Imperfectly drained
Glencross Series (Gleyed Rego Black) GCS
Nanton Series (Gleyed Orthic Black) NTO

3 . Sand and Gravel Outwash

a) Soils developed on deep C>100 cm), moderately to
strongly calcareous, stratified outwash and beach
deposits of medium sand to gravelly texture .
i) Well drained

Dorset Series (Orthic Black) DOT
Leary Series (Orthic Dark Gray) LRY
Marringhurst Series (Calcareous Black) MRH
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Table 1 (continued)

Map
Symbol

ii) Imperfectly drained
Mansfield Series (Gleyed Rego Black) MFI
Dexter (Gleyed Black) DXT

iii) Poorly drained
Fortina Series (Rego Humic Gleysol) FTN

4 . Overlay on Sand and Gravel

a) Soils developed on a thin mantle (25 to 75 cm)
of moderately to strongly calcareous, loamy
(L, SiCL, CL) sediments overlying moderately to
strongly calcareous sand and gravel deposits .

i) Well drained
Croyon Series (Orthic Black) CYN

ii) Imperfectly drained
Capell Series (Gleyed Rego Black) CXT
Druxznan Series (Gleyed Orthic Black) DXM

iii) Poorly drained
Carvey Series (Rego Humic Gleysol) CAV

5 . On Shale Bedrock

a) Soils developed on a variable mantle (0 to 75 cm)
of weakly calcareous loam to clay loam materials
derived from weathered shale, overlying shale bedrock .

i) Well drained
Stallar Series (Orthic Regosol), lithic SXG

6 . Mass Wasted Materials (Colluvial)

a) Soils developed on ?oorly to non-sorted materials
of variable texture and composition, deposited at
the base of slopes and inclines through gravity
movement .

i) Well drained
Rickson Series (Orthic Regosol) RKS

7 . Alluvium

a) Soils developed on deep (>100 cm), moderately to
strongly calcareous, stratified, fine textured
recent alluvial deposits with some shale .

i) Imperfectly drained
Nobess Series (Gleyed Cumulic Regosol) NBS

ii) Poorly drained
Kornell Series (Rego Humic Gleysol) KOL



Table 2 . Soil Series of the Lake Minnewasta Study Area in relation to drainage, subgroup and parent material .

P a r e n t M a t e r i a 1

Glacial Lacustrine over Till Outwash Overlay Shale Colluvial Alluvium
T111 on Bedrock

Outwash

Drainage Subgroup Moderately Moderately Medium to Sand and Medium Medium to Variable Fine
fine fine to fine moderately fine gravel moderately materials

(gravel lens at fine
contact)

Well to Orthic Regosol Worden Stallar Rickson
moderatel

y Orthic Black Darlingford Knudson Roseisle Dorset Croyonwell
Rego Black Hebbot

Calcareous Black Marringhurst

Orthic Dark Gray Altamont Leary
N

Imperfect Gleyed Cumulic Nobess
Regosol

Gleyed Rego Ferris Joyale Glencross Mansfield Capell
Black

Gleyed Orthic Ullrich Nanton Dexter Druxman
Black

Poor Rego Humic Guerra Fortina Carvey Kornell
Gleysol
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Soil Suitability for Engineering and Recreation Uses

Interpretations of the soil units in the Lake Minnewasta Study Area

are provided in tabular form for engineering properties (Table 3),

engineering uses (Table 4) and recreation (Table 5) . Soil limitation

ratings were used to evaluate the mapping unit for selected uses . These

ratings express relative degree of hazards, risks or limitations for

potential uses of natural or essentially undisturbed soils (cultivated

soils) . A rating of none to slight indicates that the soil is suitable

for the particular use or the soil limitations are few or minor and can

be overcome readily at minimal cost ; moderate indicates the soil has one

or more moderate limitations which can be overcome or modified with

special planning, design or maintenance ; severe indicates the soil has

one or more severe limitations that would severely affect the proposed

use . To overcome or modify these severe limitations would require major soil

alteration, special design or intense maintenance . A rating of very severe

indicates the soils have such unfavorable soil properties that either they

cannot physically be used for the rated use, or it is economically impractical

to do so . The limitations or features affecting particular uses are outlined

in the interpretive tables .

For more detailed information and discussion on soil properties in

relation to engineering and recreation uses, refer to the "Soils of the

Brandon Region Study"1 report . General descriptions for the soils of the

Lake Minnewasta Study are included in Appendix A.

1 Soils of the Brandon Region Study, Report No . 30, 1976 . Canada-Manitoba
Soil Survey . Published by Municipal Planning Branch, Manitoba Department
of Municipal Affairs .



Table 3 . Engineering Description of Soils and Their Estimated Properties Significant to Engineering .

Map
Symbol

Soil Series Depth
cm

USDA

Classification

Unified AASHO No . 10
(2 .0
mm)

% Passing

No . 40 No . 200
(0 .42 ( .074
mm) mm)

Permea-
bility
cm/hr

Reaction Sulfate
Hazard

Disper-
sion

Shrink-
Swell

Depth to water
table

ATN Altamont 0-40 CL CL A-6 100 100 75-85 1 .5-2 .5 6 .8-7 .2 low low mod . >1 .5
40-70 L-SiCL ML or CL A-4,A-6 85-95 75-85 60-75 .5-2 .0 7 .0-7 .6 low low mod .
70-100+ L-CL CL A-4,A-6 85-95 55-75 40-60 <,2 7 .2-7 .8 low low mod .

CAV Carvey 0-25 SCL-L SC or CL A-4,A-6 100 80-95 40-75 -- 7 .8-8.2 low-mod . low mod . seasonal at or
25-50 SL-L SM or CL A-4,A-6 100 60-95 35-75 -- 7 .8-8.4 low-mod . low mod . near surface
50-100 CS-GrS SP or GW A-1 var . <60 <5 -- 7 .8-8.4 low-mod . low low

CXT Capell 0-20 SCL-L CL A-6,A-7-5 95-100 85-95 40-55 1 .5-5 .0 7 .6-8 .0 low low mod . seasonal
20-40 SCL-L SC or CL A-6,A-4 95-100 85-95 30-50 1 .5-5 .0 7 .8-8 .2 low low mod . .8 m
40-70 Gr-SL SM A-1,A-2 -- <50 15-30 25-50 7 .8-8 .2 low low low
70+ GrS SP or GP A-1 -- <45 <5 >50 7 .8-8 .2 low low low

CYN Croyon 0-25 SCL-L CL A-6 100 85-95 40-75 1 .5-5 .0 7 .2-7 .6 low low mod . ~ 2 m
25-50 SL-L CL or SM A-4,A-6 90-100 60-95 35-75 1 .5-5 .0 7 .8-8 .2 low low low-mod .
50-100+ CS-GrS SP A-1 -- <20 <5 >25 7 .8-8.2 low low low

DGF Darlingford 0-25 CL-L CL A-6 85-90 75-85 60-75 1 .5-5.0 7 .2-7 .6 low low mod . >1 .5 m
25-70 SiCL-L ML or CL A-4,A-6 85-90 75-95 60-85 1 .5-5 .0 7 .8-8 .2 low low mod .
70-100+ CL-L CL A-4,A-6 85-90 55-75 40-60 <0.5 7 .8-8 .2 low low mod .

DOT Dorset 0-20 LFS-LS Sp A-2 100 90-100 10-35 15-25 7 .0-7 .4 low low low > 2 m
25-50 GrLS-GrS GP-SP A-1 35-60 30-50 <5 >25 7 .4-7 .8 low low low
50-100 S & Gr GP-SP A-1 35-60 20-30 <5 >25 7 .8-8 .2 low low low

DXM Druwnan 0-20 L-CL CL A-4,A-6 100 90-100 70-90 1 .5-5 .0 7 .0-7 .4 low low mod . ~ 2 m
20-55 L-SiL ML A-4,A-6 100 90-100 70-90 1 .5-5 .0 7 .6-8 .0 low low mod .
55-80 LS SM A-2-4 var . <60 15-25 12 .5-25 7 .6-8 .2 low low low
80-100+ S & Gr Sp A-1, A-2 var . <60 <5 >25 7 .8-8 .2 low low low

FRS Ferris 0-40 L-SiCL CL or ML A-4 95-100 85-95 60-95 .5-2 .0 7 .6-8 .0 low low mod . seasonal
40-100 L-CL CL A-4,A-6 85-95 55-85 40-75 <.25 7 .8-8 .4 mod . low mod . .7 m

FTN Fortina 0-20 LFS-LS Sm A-2-4 95-100 50-75 15-30 1 .5-5 .0 7 .4-7 .8 low low low at or near
20-100 S & Gr GP or SP A-1 35-60 -- <5 >15 7 .6-8.2 low low low surface



Table 3 (continued)

Map
Symbol

Soil Series Depth
cm USDA

Classification

Unified AASHO No . 10
(2 .0
mm)

7 Passing

No . 40 No . 200
(0 .42 ( .074
mm) mm)

Permea-
bility
cm/hr

Reaction Sulfate
Hazard

Disper-
eion

Shrink-
Swell

Depth to water
table

GCS Glencross 0-50 L-CL CL A-6 85-95 80-95 55-75 .5-2 .0 7 .6-8.0 low ,low mod . seasonal
50-60 GrS GP A-1 15-25 <10 <5 >15 7 .4-7 .8 low low low .7 m
60-100+ L-SiCL C1. or ML A-4,A-6 80-90 55-85 40-75 .5-1 .5 7 .8-8 .4 mod . low mod .

_GCS Glencross, Similar to above, contains appreciable soluble salts severe mod .
xxxs slightly

saline

GRR Guerra 0-40 CL CL A-6 90-100 90-100 75-85 <.3 7 .8-8.2 low low mod . at or near
40-70 SiCL-CL ML or CL A-4, A-6 85-95 75-85 60-75 -- 7 .8-8.4 low low mod . surface
70-100 L-CL CL A-4,A-6 85-90 55-75 40-60 -- 7 .8-8.4 mod . low mod .

_GRR Guerra, Similar to above, contains appreciable soluble salts severe mod.
xxxs-u saline

phase

HEB Hebbot 0-25 CL-L CL A-6 95-100 80-95 60-90 1.5-5 .0 7 .2-7 .6 low low mod . >1 .5 m
25-70 SiCL-L ML or CL A-4,A-6 85-95 75-85 55-80 1.5-5 .0 7 .8-8.2 low low mod .
70-100 CL-L CL A-6 85-90 55-80 40-70 <0 .5 7 .8-8.2 low low mod .

JYL Joyale 0-30 CL CL A-6 100 100 75-85 1-2 .5 7 .4-7.8 low low high seasonal
30-60 SiCL-CL ML or CL A-4,A-6 85-95 75-85 60-75 <.2 7 .8-8.2 mod . mod . mod . .6 m
60-100+ L-CL CL A-4,A-6 85-90 55-75 40-60 < .1 7 .8-8.2 mod . mod . mod .

_JYL Joyale, Similar to above, contains appreciable soluble salts severe high
xxxs-t saline

phase

KOL Kornell 0-50 C-Sic CH A-7-6 100 95-100 90-95 -- 7 .4-7.8 low low high at or near
50-100 C-SiC CH or MH A-7-6 100 95-100 90-95 -- 7 .8-8.4 mod . mod . high surface

strat .

KUD Knudson 0-50 CL CL A-6 100 100 70-85 1 .5-2 .5 7 .2-7 .6 low low mod . >1 .5 m
50-70 SiCL ML or CL A-4,A-6 85-90 75-85 60-75 .5-2 .0 7 .8-8.2 low low mod .
70-100 L-CL CL A-4,A-6 85-90 55-75 40-60 < .5 7 .8-8 .2 low low mod .



Table 3 (continued)

Map
Symbol

Soil Series Depth
cm USDA

Classification

Unified AASHO No . 10
(2 .0
mm)

X Passing

No. 40 No . 200
(0.42 ( .074
mm) mm)

Permea-
bility
cm/hr

Reaction Sulfate
Hazard

Diaper-
sion

Shrink-
Swell

Depth to water
table

LRY Leary 0-25 LFS SM A-2 85-100 90-100 10-20 15-25 7 .4-7 .8 low low low > 2 m
25-75 GrLS-FGr GW or GP A-1 35-60 -- <5 >25 7 .8-8 .4 low low low
75+ strat . GW or GP A-1 35-60 -- <5 >25 7 .8-8.4 low low low

S&Gr

MFI Mansfield 0-20 LFS-FSL SM or SP A-2-4 100 90-100 10-35 10-20 7 .6-8 .0 low low low seasonal
20-50 GrLS-GrS GP or SP A-1 35-60 -- < 5 >20 7 .8-8 .4 low low low 0 .7 m
50-100 S & Gr GP or SP A-1 35-60 -- <5 >20 7 .8-8 .4 low low low

Marringhurat 0-25 LFS-FSL SM or SP A-2-4 100 90-100 10-35 10-20 7 .6-7 .8 low low low >2 m
25-55 GrLS-GrS GP or SP A-1 35-60 -- 45 >25 7 .8-8 .0 low low low
55-100 S & Gr GP or SP A-1 35-60 -- <5 >25 7 .8-8 .0 low low low

NBS Nobess 0-40 C-SIC CH A-7-6 100 100 90-100 .5-1 .5 7 .0-7 .4 low low high seasonal .5 m, , ...
40-100 strat . CH A-7-6 100 100 90-100 < .5 7 .6-7 .8 low-mod . low high subject to "'

C-Sic flooding

NTO Nanton 0-45 L-CL CL A-6 85-95 80-95 55-75 .5-2 .0 7 .2-7 .6 low low mod . seasonal
45-60 GrS GP A-1 15-25 <10 <5 N15 7 .4-7 .8 low low low .7 m
60-100 L-SiCL CL or ML A-4,A-6 80-90 55-85 40-75 .5-1 .5 7 .8-8 .4 mod . low mod .

RKS Rickson 0-25 L-CL CL A-4,A-6 85-95 75-85 60-75 1 .0-2.0 6 .8-7 .4 low low mod . >1 .5 m
25-50 CL CL A-6 85-95 75-85 60-75 1 .0-2.0 6.8-7 .4 low low mod .
50-100 CL-SiCL CL or ML A-4,A-6 90-100 85-95 75-85 .5-2 .0 7 .4-7 .8 low low mod .

RSI Roseisle 0-45 L-CL CL A-6 95-100 90-100 15-85 .5-2 .0 6 .6-7 .3 low low mod . >1 .5 m
45-60 Gr GP A-1 20-40 -- <5 >15 7 .3-7 .6 low low low
60-100 L-SiCL ML or CL A-4,A-6 80-90 50-85 50-75 .5-1 .5 7 .4-8 .0 low low mod .

SXG Stallar 0-30 L-CL CL A-6 95-100 95-100 85-95 1 .0-2 .0 6.8-7 .4 low low mod .-high
30+ shale



Table 3 (concluded)

Map
Symbol

ULH

WOR Worden 0-20 CL CL A-6,A-7 100 95-100 75-90 1 .5-5 .0 7 .2-7 .6 low low mod.-high >1 .5 m
20-60 CL-SiCL CL A-6,A-7 95-100 90-100 80-90 1 .5-5 .0 7 .4-7 .8 low low mod .
60-100+ SiL-CL ML or CL A-4,A-6 90-100 90-100 70-85 <0 .5 7 .4-7 .8 low low mod .

Soil Series Depth Classification X Passing Permea- Reaction Sulfate Disper- Shrink- Depth to water
cm USDA Unified AASHO No . 10

(2 .0
mm)

No . 40
(0.42
mm)

No . 200
( .074
mm)

bility
cm/hr

Hazard sion Swell table

Ullrich 0-15 CL CL A-6 100 100 65-85 1.5-2 .0 7 .3-7 .8 low low mod . seasonal
15-40 CL CL A-6 100 100 65-85 1.5-2 .0 7 .6-8 .0 low low mod . .8 m
40-80 L-SiCL CL or ML A-4 85-100 75-95 60-90 .5-1 .5 7 .8-8 .2 low low mod .
80-100+ L-CL CL A-4,A-6 85-90 55-80 40-70 <.2 7 .8-8 .2 mod . low mod .



Table 4 . Engineering Interpretations of Soils for Various Uses .

Map Soil Name, Suitability as source of - Soil Limitations 6 Features affecting - Water retention structures Soil limitation
Symbol Texture

Phase
I Topsoil Sand Roadfill Road Location Foundation Agricultural Reservoir area

for use as septicEmbankment,
field

and Construction Drainage Dikes,
Gravel Levees

ATN Altamont, Fair Unsuited Fair Moderate, low Moderate, moder- Not required Slight, moderately Low to Moderate to
clay loam to medium ate bearing slow permeability, medium shear severe, moder-

shear strength, capacity, well will hold water strength, ately slow
moderate drained, moder- medium com- permeability,
shrink-swell ate shrink- pressibility, depends on

swell low permea- degree of
bility when fissility and
compacted compaction

_ATPt Altamont,
xxlx slightly

stony

_ATN Altamont, Fair Unsuited Fair Moderate Moderate Not required Moderate, gently Gently sloping, Moderate to
Iclx slightly sloping slightly stony severe,

eroded, slightly stony
gently sloping,
slightly stony

CAV Carvey, Poor Fair Poor Severe, poorly Severe, poorly Required Severe, subsoil High permea- Severe, high
sandy clay drained, low drained, low has high bility in sub-water table
loam bearing bearing permeability, soil, surface

strength at strength in will not hold has low shear
surface upper soil water strength and

mod . high
shrink-swell

_CAV Carvey, Poor Fair Poor Severe, Severe Required Severe As above, Severe,
xx2x moderately moderately moderately moderately stony

stony stony stony

CXT Capell, Fair Fair in Fair Moderate, imper- Moderate to Generally Severe, subsoil Upper 70 cm Severe,
loam to subsoil fectly drained, severe, some- not required very permeable, has medium seasonal water
clay loam low bearing what poorly moderate per- compres- table within

strength in drained, meability in sibility, 1 m, subsoil
upper 70 cm seasonal water upper 70 cm moderate very permeable,

table within shrink-swell, possible
1 m low to medium pollution

shear strength hazard



Map
Symbol

Soil Name, Suitability as
Texture,
Phase Topsoil Sand

and
Gravel

source of -

Ror+dfill

Soil Limitations & Features

Road Location Foundation
Construction

affectine -

Agricultural
Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil 11anitationfor use as septicfield
CXT Capell, Poor Fair Fair Moderate Moderate to Severe Moderately Severe

xx_2x moderately severe, stony stony

stony

CYN Croyon, Fair Fair to Fair to Slight, well Slight, good Not required Severe, very Very per- Moderate,

loam good in good drained, high drainage and permeable, meable when possible

subsoil bearing bearing will not compacted pollution
strength in strength hold water hazard
subsoil,
good stability

_CYN Croyon,
xxlx slightly

stony

CYN Croyon, Fair Fair to Fair to Moderate, Moderate, Not required Severe Moderately Moderate_
xDxx moderately good good moderately moderately sloping

sloping sloping sloping

DGF Darling- Fair Unsuited Fair Moderate to Moderate, well Not required Moderate, Low to_ medium Moderate to

ford, severe, moder- drained, moderate to shear severe, moder-

clay loam ate to hiyh moderate to moderately slow strength, ate to moder-
shrink-swell, high shrink- permeability, medium com- ately slow

low to medium swell will hold water pressibility, permeability,
shear strength, fair com- well drained,
good drainage paction char- permeability

acteristics depends on
degree of
compaction
& fissility

_DGF Darling- Fair Unsuited Fair Moderate to Moderate Not required Severe, Moderate to

xGxx ford, severe, moder- moderately severe,

moderately ately sloping sloping moderately
sloping sloping

DXT Dexter, Poor Good Good Moderate, low Moderate to Not required Severe, rapid Low compres- Severe, rapid

loamy sand shrink-swell, severe, water permeability sibility, permeability,
imperfect table within high per- pollution

drainage 1 m meability hazard

_DXT Dexter, Similar to above
xcxx gently sloping



Map S
Symbol

DOT

oil Name, Suitability as source of - Soil Limitations 6 Features affecting - Water retention structures Soil limitation
Texture,
Phase Topsoil Sand Roadfill Road Location Foundation Agricultural Reservoir area Embankment, for use as septic

and Construction Drainage Dikes,
field

Gravel Levees

Dorset, Poor Good Good Slight, well Slight, high Not required Severe, rapid High per- Moderate,
loamy drained, low bearing permeability, meability, very rapid
sand shrink-swell, strength, will not high shear permeability,

high shear well drained hold water strength, high pollution
strength low shrink- hazard

swell

_DOT Dorset,
xxlx slightly

stony

DOT Dorset,
xcxx gently

sloping

_DOT Dorset,
xclx gently

sloping,
slightly stony

_DOT Dorset, Poor Good Fair, Moderate, Moderate, As above Severe Very stony Severe,
xx3x very very very stony very stony very stony

stony stony

_DOT Dorset,
xc3x gently

sloping,
very stony

_DOT Dorset, Poor Good Good Moderate, Slight Not required Severe, Moderately Moderate,
xdxx moder- moderately moderately sloping moderately

ately sloping sloping sloping
sloping



Map
Symbol

Soil Name,
Texture,
Phase

Suitability as

Topsoil Sand
and

Gravel

source of -

Roadfill

Soil Limitations 6 Features

Road Location Foundation
Construction

affecting -

Agricultural
Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil limitation
for use as septic

field

DXM Druxman, Fair Fair in Fair Moderate, Severe, some- Generally Severe, subsoil Subsoil is Moderate to
loam subsoil imperfectly what poorly not required very permeable, highly severe,

drained, low drained, moderate per- permeable seasonal
bearing water table meability in when com- water table
strength in within 1 m upper 70 cm pacted, within 1 m,
upper 70 cm must be rapidly

mixed with permeable
fines subsoil,

subject to
pollution
hazard

FRS Ferris, Fair Unsuited Fair Moderate, Severe, low Required Moderate, Medium shear Severe, moder-
clay seasonal high bearing moderate to strength 6 ately slow
loam water table, capacity when moderately slow comprea- permeability,

low shear wet, moder- permeability sibility, seasonal
strength ate to high fair to water table

shrink-swell, poor within 1 m
water table compaction
within 1 m

FTN Fortina, Poor Fair, Poor Severe, Severe, Required Severe, will Permeability Severe, water
loamy drainage poorly drained, poorly not hold water, of compacted table at or
sand required water table drained poorly drained soil is high near surface

at or near
surface

GCS Glencross, Fair Unsuited Fair Moderate to Moderate to Generally Moderate, moder- Fair com- Severe, high
loam to severe, some- severe, low required ate to moderately paction char- seasonal

good what poorly bearing slow permeability acteristics, water table,
drained, poor strength when low shear moderately
stability at wet, moderate strength at slow per-
high moisture sulfate high moisture meability
level hazard

o



Map Soil Name, Suitability as source of - Soil Limitations 6 Features affecting - Water retention structures Soil limitation
Symbol Texture, for use as septic

Phase Topsoil Sand Roadfill Road Location Foundation Agricultural Reservoir area Embankment, field
and Construction Drainage Dikes,

Gravel Levees

GCS Glencrose, Fair Unsuited Fair to Severe, Severe, Required Moderate Slightly Severe,_
xxls slightly poor sulfate sulfate stony, slightly

etony, hazard hazard slightly stony,
slightly saline saline slightly

saline

GCS Glencross, Poor Unsuited Poor Severe Severe Required Moderate, Mod . stony, Severe,
xx_2a moder- moderately slightly moderately

ately stony, slightly saline stony
stony, saline
slightly saline

_GCS Glencross, Poor Unsuited Poor Severe Severe Required Moderate Moderately Severe
xx2x moder- stony

ately
stony

GRR Guerra, Poor Unsuited Poor Severe, Severe, water Required Moderate, Medium shear Severe, water
clay poorly drained, table at or moderate to strength 6 table at or
loam low shear near surface, moderately slow compres- near surface,

strength low bearing permeability, sibility, moderately
capacity will hold fair com- slow permea-

water paction bility, slow
character- percolation
istics rate

_GRR Guerra,
xXxe slightly

saline

_GRR Guerra,
xxxt moderately

saline

_GRR Guerra,
xxls slightly

stony,
slightly saline



Map Soil Name, Suitability as source of -
Symbol Texture,

Phase Topsoil Sand Roadfill
and

Gravel

Soil Limitations 6 Features affecting -

Road Location Foundation Agricultural
Construction Drainage

Water retention structures
Reservoir area Embankment,

Dikes,
Levees

Soil limitation
for use as septic

field

_GRR
xx3s

Guerra,
very stony,
slightly saline

_GRR Guerra, Poor Unsuited Poor Severe, very Severe, very Required Severe, very Very stony, Severe, very
xx3t very stony, saline stony, saline stony, saline moderately stony, saline

stony, saline
moderately
saline

GRR Guerra, Poor Unsuited Poor Severe, very Severe, very Required Severe, very As above Severe
xx3u very stony, strongly stony, strongly stony, strongly

stony, saline saline, saline
strongly sulfate hazard
saline

HEB Hebbot, Fair Unsuited Fair Moderate to Moderate to Not required Moderate, Fair com- Moderate to
clay severe, severe, low to moderately paction, low severe,
loam moderate to moderate permeable, will to medium moderate to

high shrink- bearing hold water shear moderately
swell, low to capacity, moder- strength, low slow per-
medium shear ate to high permeability meability,
strength shrink-swell of compacted well drained

Soil

HEB Hebbot, Poor Unsuited Poor Severe, Severe, Not required Severe, very Very stony Severe, very
le3x slightly strongly sloping, strongly sloping, stony, strongly stony, strongly

eroded, very stony very stony sloping sloping
strongly sloping,
very stony

HEB Hebbot,
2f3x moderately

eroded, steeply
sloping, very
stony



Map
Symbol

Soil Name, Suitability as
Texture,
Phase Topsoil Sand

and
Gravel

source of -

Roadfill

Soil Limitations & Features

Road Location Foundation
Construction

affecting -

Agricultural
Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil limitation
for use as septic

field

JYL Joyale, Poor Unsuited Poor Moderate to Severe, very Required Moderate, Low shear Severe ; very_
xx3s clay severe, some- stony, some- water table strength, stony, slightly

loam, very what poorly what poorly within 1 m, low permea- saline, water
stony, drained, very drained, sul- slow permea- bility of table within
slightly stony, slightly fate hazard, bility, very compacted 1 m, slow to
saline saline, moderate low bearing stony soil, very moderately

shrink-swell capacity when stony slow permea-
wet bility

_JYL Joyale,
xx3t very stony,

moderately
saline

KOL Kornell, Poor Unsuited Poor Severe, poorly Severe, poorly Required Moderate, slow Low shear Severe, high
silty drained, sub- drained, low permeability, strength, water table,
clay loam ject to bearing poorly drained, high shrink- subject to

flooding strength, high will hold swell, high flooding
shrink-swell water compres-

sibility

_KOL Kornell, Poor Unsuited Poor Severe Severe Required Moderate Moderately Severe
xx2x moderately stony

stony

KUO Knudson, Fair Unsuited Fair to Moderate, low Moderate, Not required Slight, moder- Low to medium Moderate to
clay poor to medium moderate bear- ately slow per- shear atrength,severe, moder-
loam shear strength, ing capacity, meability, will medium com- ately slow

well drained well drained, hold water pressibility, permeability,
moderate low permea- depends on
shrink-swell bility when degree of

compacted fissility
& compaction



Map
Symbol

Soil Name, Suitability as
Texture,
Phase Topsoil Sand

and
Gravel

source of -

Roadfill

Soil Limitations 6 Features affecting -

Road Location Foundation Agricultural
Construction Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil limitation
for use as aeptic

field

LRY Leary, Poor Good Good Slight, well Slight, high Not required Severe, rapid High per- Moderate, very
loamy drained, low bearing permeability, meability, rapid permea-
sand shrink-swell, strength, will not hold high shear bility, high

high shear well drained water strength, pollution
strength low shrink- hazard

swell

LRY Leary, Poor Good Good Slight, slightly Slight Not required Severe Slightly Moderate
lcxx slightly eroded, gently eroded,

eroded, sloping gently
gently sloping sloping

_LRY Leary, Poor Good Poor Severe, very Severe Not required Severe Very steeply Severe, very
xGlx very steeply sloping, steeply

steeply sloping slightly sloping
sloping, stony
slightly stony

MFI Mansfield, Poor Good Fair Moderate, Moderate to Generally Severe, rapid High shear Severe, water
loamy somewhat severe, not required permeability strength, table within
sand poorly drained, seasonal low com- 1 m, rapid

low shrink- water table pressibility, permeability,
swell within 1 m high per- pollution

meability hazard

_MFI Mansfield, Poor Good Fair Moderate, Severe, As above Severe Very stony Severe, very
xx3x very stony very stony very stony stony

MRH Marring- Poor Good Good Slight, well Slight, high Not required Severe, rapid High per- Moderate,
hurst, drained, low bearing permeability, meability, very rapid
loamy shrink-swell, strength, good will not hold high shear permeability,
sand high shear drainage, low water strength, high pollution

strength compressibility low shrink- hazard
swell

_MRH Marring-
xcxx hurst,

gently
sloping



Map
Symbol

Soil Name,
Texture,
Phase

Suitability as

Topsoil Sand
and

Gravel

source of -

Roadfill

Soil Limitations 6 Features affecting -

Road Location Foundation Agricultural
Construction Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil limitation
for use as septic

field

_MRH Marring-
lcxx hurst,

slightly
eroded,
gently sloping

NBS Nobess, Poor Unsuited Poor Severe, high Severe, high Required Moderate, slow Low shear Severe, slow
clay shrink-swell, shrink-swell, permeability, strength, permeability,

imperfectly low bearing will hold water, high com- high seasonal
drained, capacity at subject to pressibility, water table,
possible high moisture, flooding high shrink- subject to
flooding high water swell, low flooding

table permeability

NTO Nanton, Good Unsuited Fair Moderate, Moderate, Some drainage Moderate, Medium shear Severe, water
loam imperfectly moderate required moderately slow strength, table within

drained, moder- bearing permeability medium com- 1 m, moderately
ate shrink- strength, moder- pressibility slow per-
swell, medium ate shrink- meability
to low shear swell
strength

NTO Nanton, Fair Unsuited Fair to Moderate, Severe, Moderate Slightly Severe_
xxls slightly poor slightly stony sulfate hazard stony,

stony, and saline slightly
slightly saline
saline

NTO Nanton, Poor Unsuited Fair to Moderate, Moderate Required Moderate Moderately Severe_
xx2x moderately poor moderately stony

stony stony



Map
Symbol

Soil Name, Suitability as
Texture,
Phase Topsoil Sand

and
Gravel

source of -

Roadfill

Soil Limitations & Features

Road Location Foundation
Construction

affecting -

Agricultural
Drainage

Water retention

Reservoir area

structures

Embankment,
Dikes,
Levees

Soil limitation
for use as septic

field

RKS Rickson, Poor Unsuited Poor to Severe, Severe, low Not required Severe, Low ,hear Severe, subject_
xcxx clay loam, fair unstable, bearing unstable strength, to slump, un-

gently subject to capacity, medium com- stable,
sloping slump & subject to pressibility, gently

mass slump and low permea- sloping
wasting mass bility of

wasting compacted
soil, un-
stable
soil

RKS Rickson,
xdxx moderately

sloping

_RKS Rickson,
xc3x gently

sloping,
very stony

KSR Rickson, Poor Unsuited Poor Severe, very Severe Not required Severe, very Very steeply Severe, very_
xGxx very steeply steeply sloping steeply

steeply sloping sloping sloping
eloping

RKS Rickson, Poor Unsuited Poor Severe, very Severe Not required Severe, very Very steeply Severe, very_
xGlx very steeply steeply sloping steeply

steeply sloping sloping sloping
sloping,
slightly stony

RSI Roseisle, Good Unsuited Fair Moderate, Moderate, Not required Moderate, moder- Fair com- Moderate to
loam moderate shrink- medium bear- ate permeability, paction severe, moder-

swell, well ing capacity, well drained properties, ate to moder-
drained, medium moderate low to ately slow
to low shear shrink-swell medium shear permeability
strength strength,

medium com-
pressibility



ap
Symbol

oil Name, Suitability as
Texture,
Phase Topsoil Sand

and
Gravel

ource of -

Roadfill

oil Limitations 6 Features affecting -

Road Location Foundation Agricultural
Construction Drainage

Water retention

Reservoir area

structures oil limitation
for use as septic

Embankment, field
Dikes,
Levees

RSI Roseisle, Poor Unsuited Fair Moderate, Moderate, Not required Moderate Moderately Moderate to_
xx2x moder- moderately moderately stony severe

ately stony stony
stony

_RSI Roseisle,
xc2x gently

sloping,
moderately
stony

_RSI Roseisle, Poor Unsuited Poor Moderate, Severe, Not required Moderate Very stony Severe,
xx3x very very stony very stony very stony

stony

_RSI Roseisle,
xc3x gently

sloping,
very stony

_SXG Stallar, Poor Unsuited Poor Severe, very Severe, very Not required Severe, very Very steeply Severe, very
xGxx clay loam steeply sloping, steeply sloping, steeply sloping, sloping, steeply

to loam, on bedrock shallow over bedrock within shale bed- sloping,
very steeply bedrock 1 m rock difficult bedrock within
sloping to compact 1 m, very

slow permea-
bility

_SXG Stallar,
xGlx very

steeply sloping,
slightly stony

ULH Ullrich, Fair Unsuited Fair to Moderate, Severe, imper- Some required Moderate, moder- Low to Severe, season-
clay poor moderate shrink- fectly drained, ately slow to medium shear al water
loam swell, somewhat moderate shrink- slow permea- strength, table within

poorly drained, swell, water bility, imper- moderate 1 m, moder-
moderate shear table within fectly drained compres- ately slow
strength 1 m seasonally sibility, low permeability

permeability
when compacted



Map Soil Name, Suitability as source of - Soil Limitations 6 Features affecting - Water retention structures Soil limitation
Symbol Texture,

Topsoil Sand Roadfiil Road Location Foundation Agricultural Reservoir area Embankment
for use as septic

Phase + field
and Construction Drainage Dikes,

Gravel Levees

_WOR
xGxx

Worden, Poor Unsuited Poor Severe, very Severe, very Not required Severe, very Medium to Severe ; very

clay steeply steeply steeply low shear steeply

loam, very sloping, moder- sloping, sloping, strength, sloping,

steeply sloping ate shrink- moderate shrink- moderate to medium com- moderate to
swell swell, low to moderately pressibility, moderately

moderate slow per- fair com- slow per-
bearing meability paction meability
strength

_WOR Worden,
xGlx very

steeply
sloping,
slightly stony

_WOR Worden,
xg3x very

steeply
sloping,
very stony



Table 5. Ratings and Limitations of Soils in the Lake Minnewasta Study Area for Recreational Purposes .

Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

Areas)--

ATN Altamont, clay loam Moderate Moderate Moderate Moderate Slight to Moderate Well drained, slippery and
sticky when wet

A_TN Altamont, slightly stony Moderate Moderate Moderate Moderate Slight to Moderate Slightly stony
xxlx

A_TN Altamont, slightly eroded, Moderate Moderate Moderate Moderate Moderate Slightly eroded, gently
lclx gently sloping, to severe sloping, slightly stony

slightly stony

CAV Carvey, sandy clay loam Severe Severe Severe Severe Severe Poor drainage, slippery
when wet

C_AV Carvey, moderately stony Moderately stony
xx2x

CXT Capell, loam to clay loam Moderate Moderate Moderate Moderate Moderate Imperfect drainage, slippery
and sticky when wet

_CXT Capell, moderately stony Moderately stony
xx2x

CYN Croyon, loam to clay loam Slight to Slight to Slight to Slight to Slight to Well drained, slippery when wet
moderate Moderate Moderate Moderate Moderate

CYN Croyon, slightly eroded, Moderate Moderate Moderate Slight to Slight to Slightly eroded, slightly stony_
xxlx slightly stony Moderate Moderate

YNC Croyon, moderately sloping Severe Slight to Slight to Slight to Slight to Moderately sloping_
xDxx moderate Moderate moderate moderate

DGF Darlingford, clay loam Moderate Moderate Moderate Moderate Moderate Well drained, moderately plastic

_DGF Darlingford, very steeply Severe Severe Severe Severe Severe Very steeply sloping
xGxx sloping
DXT Dexter, loamy sand Moderate Moderate Moderate Moderate Moderate Imperfectly drained, sandy

footage

_DXT Dexter, gently sloping Moderate Moderate Moderate Moderate Moderate Imperfectly drained, sandy,
xcxx gently sloping

DOT Dorset, loamy sand Moderate Moderate Moderate Moderate Slight Good bearing strength, subject to
droughtiness, moderate
trafficability

DOT Dorset, slightly stony Slightly stony
xxlx



Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

Areas - _ __ __ _

_DOT Dorset, gently sloping Gently sloping
xcxx

_DOT Dorset, gently sloping, Gently sloping, slightly stony
xclx slightly stony

DOT Dorset, very stony Severe Moderate Severe Moderate Severe Very stony
xx3x

DOT Dorset, gently sloping, Gently sloping, very stony
xc3x very stony

DOT Dorset, moderately sloping Severe Moderate Moderate Moderate Slight Moderately sloping
xdxx

DXM Druxman, loam Moderate Moderate Moderate Moderate Moderate Somewhat poorly drained,
slippery when wet

FRS Ferris, clay loam Moderate Moderate Moderate Moderate Moderate Slippery when wet, moderately
plastic, imperfectly drained

FTN Fortina, loamy sand Severe Severe Severe Severe Severe Poorly drained, high seasonal
water table

GCS Glencross, loam Moderate Moderate Moderate Moderate Moderate Imperfectly drained, slippery
when wet

GCS Glencross, slightly stony, Severe Severe Severe Severe Severe Slight salinity will affect_
xxls slightly saline vegetation growth, low bearing

strength when wet, slightly
stony

GCS Glencross, moderately Severe Severe Severe Severe Severe Moderately stony, salinity will
xx2s stony, slightly saline affect vegetation growth

GCS Clencross, moderately stony Moderate Moderate Moderate Moderate Moderate Moderately stony, imperfectly
xx2x drained

CRR Guerra, clay loam Severe Severe Severe Severe Severe Poorly drained, slippery when
wet, low bearing strength



Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

Areas)------ -- --

G_RR Guerra, slightly saline Slightly saline, growing and
xxxs maintenance of vegetation

affected

G_RR Guerra, moderately saline Moderately saline
Xxxt

GRR Guerra, slightly stony, Slightly stony, slightly saline
xxls slightly saline

G_RR Guerra, very stony, Very stony, strongly saline
xx3u strongly saline

GRR Guerra, very stony, Very stony, slightly saline
xx3s slightly saline

G_RR Guerra, very stony, Very stony, moderately saline
xx3t moderately saline

HEB Hebbot, clay loam Moderate Moderate Moderate Moderate Moderate Slightly sticky and slippery
when wet, low to medium
bearing strength

EBH Hebbot, slightly eroded, Severe Moderate to Severe Moderate Severe Slightly eroded, strongly_
le3x strongly sloping, very severe sloping, very stony

stony

H_EB Hebbot, moderately eroded, Severe Severe Severe Moderate to Severe Moderately eroded, difficult
2f3x steeply sloping, very stony severe to establish vegetation,

steeply sloping, very stony

YLJ Joyale, clay loam, very Severe Moderate Severe Moderate Severe Imperfectly drained, very_
xx3s stony, slightly saline stony, slightly saline

YLJ Joyale, very stony, Severe Severe Severe Moderate Severe Very stony, salinity affects_
xx3t moderately saline vegetative growth

KOL Kornell, silty clay Severe Severe Severe Severe Severe Poorly drained, slippery when
wet, low bearing strength,
possibility of flooding

K_OL Kornell, moderately stony Moderately stony
xx2x



Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

Areas) ---- -------- -
KUD Knudson, clay loam Moderate Moderate Moderate Moderate Slight to moderate Well drained, slippery and

sticky when wet

LRY Leary, loamy sand Moderate to Moderate Moderate Moderate Slight Well drained, good

severe trafficability, droughty

LRY Leary, slightly eroded, Moderate to Moderate Moderate Moderate Moderate Slightly eroded, droughty,_
lcxx gently sloping severe somewhat more difficult to

grow and maintain vegetation,
gently sloping

RYL Leary, very steeply sloping, Very Very Very Severe Very Severe Very steeply sloping, slightly
_
xGlx slightly stony Severe Severe Severe stony

MFI Mansfield, loamy sand Moderate Moderate Moderate Moderate Moderate Imperfectly drained, sandy
footage

MFI Mansfield, very stony Severe Moderate Severe Moderate Severe Very stony

xx3x

MRtI Marringhurst, loamy sand Moderate Moderate Moderate Moderate Slight Good bearing strength, subject
to droughtiness and wind
erosion if exposed

M_RA Marringhurst, gently sloping Gently sloping

xcxx

M_RH Marringhurst, slightly Slightly eroded, gently sloping

lcxx eroded, gently sloping

NBS Nobess, clay Severe Severe Severe Severe Moderate to Severe Imperfectly drained, poor
trafficability, low bearing
strength

NTO Nanton, loam Moderate Moderate Moderate Moderate Moderate Imperfectly drained

N_TO Nanton, slightly stony, Slightly stony, slightly saline

xxls slightly saline

N_TO Nanton, moderately stony Moderately stony

xx2x



Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

- Areas)

RKS Rickson, loam to clay loam, Moderate Moderate Moderate Moderate Moderate to Severe Gently sloping, slippery when
xcxx gently sloping wet, somewhat unstable

RKS Rickson, moderately sloping Severe Moderate Moderate Moderate Severe Moderately sloping
xdxx

a
RKS Rickson, gently sloping, Severe Moderate Severe Moderate Severe Very stony
xc3x very stony

RKS Rickson, very steeply sloping Very Very Very Severe Very Very steeply sloping
xGxx Severe Severe Severe Severe

RKS Rickson, very steeply Very steeply sloping, slightly
xGlx sloping, slightly stony stony

RSI Roseisle, loam Slight Slight Slight Slight Slight Well drained

_RSI Roseisle, moderately stony Moderate Slight Moderate Slight Moderate Moderately stony
xx2x

_RSI Roseisle, gently sloping, Gently sloping, moderately
xc2x moderately stony stony

RSI Roseisle, very stony Severe Moderate Severe Moderate Severe Very stony
xx3x

R_SI Roseisle, gently sloping, Severe Moderate Severe Moderate Severe Very stony
xc3x very stony

SXG Stallar, clay loam to loam, Very Very Very Severe Very Severe Very steeply sloping, on
xGxx very steeply sloping Severe Severe Severe bedrock

_SXG Stallar, very steeply Very steeply sloping, on
xGlx sloping, slightly stony bedrock, slightly stony

ULH Ullrich, clay loam Moderate Moderate Moderate Moderate Moderate Imperfectly drained, slippery
and sticky when wet

W_OR Worden, clay loam, very Very Very Very Severe Very Severe Very steeply sloping
xGxx steeply sloping Severe Severe Severe



Map Soil Name, Texture, Phase Intensive Intensive Intensive Paths and Building Sites Soil Features Affecting Use
Symbol Play Area Picnic Area Camp Area Trails (Recreational

Areas)

W_OR Worden, very steeply Very steeply sloping,
xGlx sloping, slightly stony slightly stony

W_OR Worden, very steeply Very stony, very steeply
xg3x sloping, very stony sloping
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SOIL CAPABILITY FOR AGRICULTURE

Dryland Agriculture

Soil capability classification for dryland agriculture is based on

evaluation of both internal and external soil characteristics that influence

soil suitability and limitations for agricultural use . In this classification,

mineral soils are grouped into capability classes, subclasses and units

based on their limitations for dryland farming, risk of damage when the

soils are used and the way they respond to managementl . There are seven

capability classes, each of which groups soils together that have the same

relative degree of limitation or hazard for agricultural use . The

limitation becomes progressively greater from Class 1 to Class 7 . The class

indicates the general suitability of the soils for agriculture . The first

three classes are considered capable of sustained production of common

field crops, the fourth is marginal for sustained arable culture, the fifth

is suitable only for improved permanent pasture, the sixth is capable of

use only for native pasture while the seventh class is for soils and land

types considered incapable of use for arable agriculture or permanent pasture .

Soil Capability subclasses are divisions within classes which group

soils with similar kinds of limitations and hazards for agricultural use .

The various kinds of limitations recognized at the subclass level are

defined in Table 6 .

Soil capability units are divisions within the subclass category that

groups soils together that will respond similarly to a given management input .

A summary of the soils in the Lake Minnewasta area showing their

major characteristics and their interpretive classification for dryland

agriculture is presented in Table 7 .

1 Anon . 1965 . Land capability classification for agriculture, Report No . 2,
Canada Land Inventory, Canada Dept . Regional Economic Expansion, Ottawa,
16 pp .



36

Table 6 . Agricultural Capability Subclass Limitations

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

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

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

F - Low fertility : This subclass is made up of soils having low fertility
that either is correctable with careful management in the use of
fertilizers and soil amendments or is difficult to correct in a
feasible way . The limitation may be due to lack of available plant
nutrients, high acidity or alkalinity, low exchange capacity, high
levels of carbonates or presence of toxic compounds .

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

L - Coarse wood fragments : In the rating of organic soils, woody inclusions
in the form of trunks, stumps and branches (>10 cm diameter) in
sufficient quantity to significantly hinder tillage, planting and
harvesting operations .

M - Moisture limitation : This subclass consists of soils where crops are
adversely affected by droughtiness owing to inherent soil character-
istics . They are usually soils with low water-holding capacity .

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

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

R - Consolidated bedrock: This subclass includes soils where the presence
of bedrock near the surface restricts their agricultural use .
Consolidated bedrock at depths greater than 1 meter from the surface
is not considered as a limitation, except on irrigated lands where
a greater depth of soil is desirable .
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Table 6 (continued)

,
T - Topography : This subclass is made up of soils where topography

is a limitation . Both the percent of slope and the pattern or
frequency of slopes in different directions are important factors
in increasing the cost of farming over that of smooth land, in
decreasing the uniformity of growth and maturity of crops, and in
increasing the hazard of water erosion .

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

X - Cumulative minor adverse characteristics : This subclass is made up
of soils having a moderate limitation caused by the cumulative effect
of two or more adverse characteristics which singly are not serious
enough to affect the class rating :
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Table 7 . Agricultural Interpretations of Soils in the Lake
Minnewasta Study Area .

Map Symbol Soil Name, Texture, Phase Agricultural Irrigation
Capability Class Class

- ------------ ---- ---------- (Dryland)-----

ATN Altamont, clay loam 1 3S

ATN/xxlx Altamont, slightly stony 1 3S

ATN/lclx Altamont, slightly eroded, gently
sloping, slightly stony 2T 3S

CAV Carvey, sandy clay loam 5W 4D

CAV/xx2x Carvey, moderately stony 5W 4D

CXT Capell, loam to clay loam 3M 2D

CXT/xx2x Capell, moderately stony 3M 2D

CYN Croyon, loam to clay loam 3M 2S

CYN/lxlx Croyon, slightly eroded, slightly stony 3M 2S

CYN/xdxx Croyon, moderately sloping 3MT 3T

DGF Darlingford, clay loam 2X 3S

DGF/xgxx Darlingford, very steeply sloping 6T 4T

DXT Dexter, loamy sand 4M 4S

DXT/xcxx Dexter, gently sloping 4M 4S

DOT Dorset, loamy sand 5M 4S

DOT/xxlx Dorset, slightly stony 5M 4S

DOT/xcxx Dorset, gently sloping 5M 4S

DOT/xclx Dorset, gently sloping, slightly stony 5M 4S

DOT/xx3x Dorset, very stony 5M 4S

DOT/xc3x Dorset, gently sloping, very stony 5M 4S

DOT/xdxx Dorset, moderately sloping 5M 4S

DXM Druxman, loam 3M 2D

FRS Ferris, clay loam 2W 3D

FTN Fortina, loamy sand 5W 4D

GCS . Glencross, loam 1 2D

GCS/xxls Glencross, slightly stony, slightly saline 3N 3S

GCS/xx2S Glencross, moderately stony, slightly saline 3PN 3S

GCS/xx2x Glencross, moderately stony 3P 3D

GRR Guerra, clay loam 4W 4D

GRR/xxxs Guerra, slightly saline 4W 4D

GRR/xxxt Guerra, moderately saline 5WN 4D
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Table 7 (continued)

Map Symbol Soil Name, Texture, Phase Agricultural Irrigation
Capability Class Class

(Dryland)

GRR/xxls Guerra, slightly stony, slightly saline 4W 4D

GRR/xx3u Guerra, very stony, strongly saline 6N 4DS

GRR/xx3s Guerra, very stony, slightly saline 4P 4D

GRR/xx3t Guerra, very stony, moderately saline 4NP 4D

HEB Hebbot, clay loam 2X 3S

HEB/le3x Hebbot, slightly eroded, strongly
sloping, very stony 4TP 4T

HEB/2f3x Hebbot, moderately eroded, steeply
sloping, very stony 5TE 4T

JYL/xx3s Joyale, clay loam, very stony, slightly saline 4P 3SD

JYL/xx3t Joyale, very stony, moderately saline 4PN 4S

KOL Kornell, silty clay 4WI 4D

KOL/xx2x Kornell, moderately stony 4WI 4D

KUD Knudson, clay loam 1 3S

LRY Leary, loamy sand 5M 4S

LRY/lcxx Leary, slightly eroded, gently sloping 5M 4S

LRY/xglx Leary, very steeply sloping, slightly stony 6T 4ST

MFI Mansfield, loamy sand 4M 4S

MFI/xx3x Mansfield, very stony 4P 4S

MRH Marringhurst, loamy sand 5M 4S

MRH/xcxx Marringhurst, gently sloping 5M 4S

MRH/lcxx Marringhurst, slightly eroded, gently sloping 5M 4S

NBS Nobess, clay 21 4S

NTO Nanton, loam 1 2D

NTO/xxls Nanton, slightly stony, slightly saline 3N 3S

NTO/xx2x Nanton, moderately stony 3P 2D

RKS/xcxx Rickson, loam to clay loam, gently sloping 5TE 4ST

RKS/xdxx Rickson, moderately sloping 5TE 4ST

RKS/xc3x Rickson, gently sloping, very stony 5TP 4ST

RKS/xgxx Rickson, very steeply sloping 6T 4T

RKS/xglx Rickson, very steeply sloping,
slightly stony 6T 4T

RSI Roseisle, loam 1 2S

RSI/xx2x Roseisle, moderately stony 3P 2S
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Table 7 (concluded)

Map Symbol Soil Name, Texture, Phase Agricultural Irrigation
Capability Class Class

~Dryland)

RSI/xc2x Roseisle, gently sloping, moderately
stony 3P 2T

RSI/xx3x Roseisle, very stony 4P 3S

RSI/xc3x Roseisle, gently sloping, very stony 4P 3ST

SXG/xgxx Stallar, clay loam to loam,
very steeply sloping 6TR 4T

SXG/xglx Stallar, very steeply sloping,
slightly stony 6TR 4T

ULH Ullrich, clay loam 2W 3D

WOR/xgxx Worden, clay loam, very steeply sloping 6T 4T

WOR/xglx Worden, very steeply sloping, slightly stony 6T 4T

WOR/xg3x Worden, very steeply sloping, very stony 6T 4T
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Irrigation Suitability

Irrigation suitability of soils is determined by evaluating the

nature of both internal and external soil characteristicsl . The classification

of soils for irrigation suitability consists of three categories : class,

subclass and unit .

The suitability class groups soils having the same relative suitability

or degree of limitation or hazard for irrigation use . Four classes are

utilized grading from Class 1, which is very good to Class 4, which is

poor . The four classes are :

Class 1 - Very good: These are soils of fine sandy loam to clay loam texture

which are well suited for irrigation use . The soils have good

water retention capacity, good permeability, low salt content,

good drainage and low general gradient of land surface .

Class 2 - Good : These are soils of loamy fine sand to light clay texture

which are moderately well suited for irrigation use . Slight

limitation to use results from soil factors such as water holding

capacity, permeability, depth of material, salt content, topo-

graphic factors such as slope and pattern or drainage restrictions

arising from surface drainage and depth to water table .

Class 3- Fair : These are coarse to fine textured soils which are fair to

marginally suitable because of some unfavourable characteristics

that limit production and cause management problems under irrigation

use . These include soil, topographic or drainage factors that are

more restrictive than in Class 2 .

Class 4 - Poor : These are soils that are considered poor to unsuitable for

irrigation use because of severe drainage problems, impermeable

geologic material, salinity, very low water holding capacity, very

rapid permeability, topography or a combination of these problems .

The suitability subclass identifies soils with similar kinds of

limitations and hazards related to both internal and external soil character-

istics . The internal characteristics include both permanent and non-

permanent properties ; the permanent properties are those that will not

change over time, whereas the non-permanent properties may be altered with

time by specific management . The properties which affect irrigation

1 PFRA . 1964 . Handbook for the classification of irrigation land in the
prairie provinces . Prepared by Committee of the Canada Dept . of Agriculture .
PFRA, Regina, Sask . 92 pp .
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suitability of soil are listed as follows :

1 . Internal Characteristics

a) Permanent - Texture, uniformity and depth of geologic deposit,
hydraulic conductivity and water storage capacity

b) Non-permanent - Structure, drainage, fertility, reaction, salinity,
exchangeable sodium

2 . External Characteristics

a) Topography, erosion, stoniness, vegetative cover

The soils of the Lake Minnewasta area are evaluated for irrigation

suitability in Table 7 . The classification criteria for irrigation

suitability are summarized in Table 8 in the Appendix .



A P P E N D I X A
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APPENDIX A

GENERAL SOIL SERIES DESCRIPTIONS

Altamont Series (ATN)

The Altamont series consists of moderately well to well drained
Orthic Dark Gray soils developed on a thin mantle (25 to 75 cm) of weakly
to moderately calcareous clay loam to clay lacustrine sediments over
moderately to strongly calcareous clay loam glacial till . These soils
occur on intermediate to supper slopes of nearly level to gently sloping
topography . Runoff is moderate to moderately rapid and permeability is
moderate in the lacustrine overlay and moderately slow in the more compact
till .

The soil is characterized by a partially decomposed leaf mat (LH),
2 to 4 cm thick, a dark gray Ahe horizon 5 to 10 cm thick, a dark brown to
brown Btj or Bt horizon, 10 to 15 cm thick, a pale brown BC horizon, 4 to 6 cm
thick, a white lime accumulation horizon (Cca), 8 to 12 cm thick, and a
pale brown to very pale brown Ck horizon .

Capell Series (CXT)

The Capell series consists of imperfectly drained Gleyed Rego Black
(carbonated) soils developed on a thin mantle (25 to 60 cm) of moderately to
strongly calcareous loamy sediments overlying moderately to strongly
calcareous medium sand to gravelly textured deposits . These soils occur
on level to very gently sloping topography or on the lower slope positions
on undulating topography . The soils have moderate permeability in the
upper sediments and rapid permeability in the lower coarser sediments, but
restricted during periods of subsoil saturation due to a perched condition
or high water level . In some areas, where the water contains appreciable
soluble salts, a sufficient concentration of salts may occur to inhibit
or retard the growth of grasses or cereals .

The soil is characterized by a very dark gray to black Ahk horizon
15 to 24 cm thick, a dark gray to gray AC horizon 5 to 15 cm thick, and a
lime accumulation horizon 8 to 12 cm thick that extends to or into the
coarser materials . Brownish yellow mottles are common in the coarser
sediments below .

Carvey Series (CAV)

The Carvey series consists of poorly drained Rego Humic Gleysol
(carbonated) soils developed~on a thin mantle (25 to 60 cm) of moderately to
strongly calcareous loamy sediments overlying moderately to strongly
calcareous, medium sand to gravelly textured deposits . They occur in level
to depressional sites which have a water table at or near the surface for
part of the year . Runoff is negligible ; permeability of the loamy sediments
is moderate to moderately slow above the saturation zone . In areas where
the seepage water contains soluble salts, a sufficient concentration of
salts may occur in the soil to inhibit the growth of the normal sedge and
meadow grasses .
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The soil is characterized by a moderately decomposed organic layer
2 to 5 cm thick, a very dark gray Ahk horizon 7 to 15 cm thick, a thin dark
gray AC horizon and a lime accumulation layer . Yellowish brown mottles are
common in the AC and Cca horizon and subsoil .

Croyon Series (CYN)

The Croyon series consists of moderately well to well drained Orthic
Black soils developed on a thin mantle (25 to 60 cm) of moderately to strongly
calcareous loamy lacustrine sediments overlying moderately to strongly
calcareous medium sand to gravelly textured deposits . The soil occurs in
the mid and upper slope positions of gently undulating to undulating
topography . The runoff is moderately rapid ; permeability is moderate to
moderately rapid in the upper sediments and very rapid in the lower, coarser
sediments .

The soil is characterized by a very dark gray to black Ah horizon
20 to 30 cm thick, a dark brown Bm horizon 10 to 18 cm thick, a brown to dark
brown BCk horizon 5 to 10 cm and a yellowish brown, stratified, loose
Ck horizon .

Darlingford Series (DGF)

The Darlingford series consists of well drained Orthic Black soils
developed on strongly to very strongly calcareous glacial till . The texture
of the till is dominantly clay loam ranging to a loam . These soils occur
in the mid to upper slope positions of a nearly level to gently sloping
topography . Runoff is moderate to rapid depending on the gradient and
permeability is medium to moderately slow . Shallower soils are fouild in the
upper knoll positions where erosion is most likely to occur .

The soil is characterized by a very dark gray Ah horizon, 10 to 22
cm thick ; a brown to dark brown, fine subangular blocky Bm horizon 8 to 14
cm thick which is friable when moist and plastic ; a brown to pale brown
Cca horizon 10 to 18 cm and a yellowish brown, fine subangular blocky,
Ck horizon .

Dexter Series (DXT)

The Dexter series consists of imperfectly drained Gleyed Black soils,
developed on moderately to strongly calcareous, stratified outwash and
glacial fluvial deposits of medium sands to gravelly texture . These soils
occur on very gently to gently sloping topography, or occur in the lower
slope positions in association with Marringhurst soils on irregular,
undulating topography . Runoff is moderate ; permeability in the upper solum
is rapid, but may be restricted in the subsoil by a saturation zone during
the spring and early summer . The soil materials are stratified with strata
ranging from fine sands to coarse gravels .

The soil is characterized by a very dark gray Ah horizon, 15 to 20
cm thick, a grayish brown to brown Bm horizon, 10 to 25 cm thick ; a lime
accumulation horizon may be present . The depth of solum varies with the
depth to a coarser strata .
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Dorset Series (DOT)

The Dorset series consists of moderately well to well drained Orthic
Black soils, developed on moderately to strongly calcareous, stratified outwash
and glaciofluvial deposits of medium sand to gravelly texture . These soils
occur on gently sloping to irregular, gently rolling topography . On the
complex topography, they occur as a complex with other soils . Runoff is
moderate to moderately rapid ; permeability is very rapid .

The soil is characterized by a very dark gray Ah horizon, 12 to 18
cm thick and a brown to dark brown Bm horizon (BA and Bm), 15 to 22 cm
thick . The Cca horizon is 6 to 12 cm thick . These soils differ from the
Marringhurst which has carbonates present in the Ah and Bm horizons .

Druxman Series (DXM)

The Druxman series consists of imperfectly drained Gleyed Black soils
developed on a thin mantle (25 to 60 cm) of moderately to strongly calcareous
loamy sediments overlying moderately to strongly calcareous medium sand to
gravelly textured deposits . These soils occur in gently sloping to level
topography . They have a high water table during the spring and early
summer . Runoff is moderately slow ; permeability is moderate in the upper
loamy sediments, and rapid in the coarser sediments below, when not restricted
by a high water table .

The soil is characterized by a very dark gray Ah horizon 15 to 24
cm thick, a dark yellowish brown to olive brown Bmgj horizon with yellowish
brown mottles ; the depth of solum depends on the depth of the loamy sedi-
ments, with the Bm or BC terminating at the contact of the underlying
coarser textured sediments . A lime accumulation horizon is often present
at or immediately below this contact.

Ferris Series (FRS)

The Ferris series consists of imperfectly drained Gleyed Rego Black
carbonated soils developed on strongly calcareous glacial till . The clay
loam till is of limestone, granitic and shale origin . These soils occur
on a level to gently sloping topography ; surface runoff is moderate and
internal drainage is moderately slow . These soils-occur on the intermediate
to lower slopes in the landscape .

The Ferris soils are characterized by a black to very dark gray Ah
horizon 8 to 12 cm, a dark gray AC horizon 5 to 8 cm thick, a weakly mottled
light brownish gray Cca horizon 8 to 10 cm and a gleyed, prominently
mottled, brown to yellowish brown Ckg horizon .

Fortina Series (FTN)

The Fortina series consists of poorly drained Rego Humic Gleysol
(carbonated) soils, developed on moderately to strongly calcareous, stratified
outwash and glacial fluvial deposits of medium sand to gravelly texture .
These soils occur on level to depressional topography in association with
the Marringhurst, Mansfield and Dexter soils . Runoff is very slow to
negligible ; permeability is moderately rapid to rapid, but restricted
during periods when free water is at or near the surface . Natural vegetation
consists of sedges, cattails, and some willow .
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The soil is characterized by a thin, moderately decomposed organic
layer, 1 to 4 cm, a very dark gray Ah horizon, 10 to 20 cm thick, and
olive gray AC horizon with yellowish brown mottles . A lime carbonate
horizon is usually present at or above a coars&r lense or strata .

Glencross Series (GCS)

These are somewhat poorly or imperfectly drained Gleyed Rego Black
(carbonated) soils developed in thin, medium grading to moderately fine
textured, moderately to strongly calcareous sediments that overlie strongly
calcareous, stony, water-worked glacial till . The change from loamy
sediments to stony, loamy textured till is abrupt and usually occurs at
.3 to 1.2 m below the surface . A gravelly or cobbly lense usually occurs
at the contact of the unconforming layers . They occur in a few scattered
small areas on level terrain where runoff is slow and in association with the
well drained Roseisle soils .

These slightly to moderately stony soils have thin black to very dark
grey Ah horizons that are granular, friable, mildly alkaline in reaction and
calcareous ; thin transitional, greyish brown, strongly calcareous, moderately
alkaline, granular AC horizons and light grey to light brownish grey, strongly
calcareous C horizons having a granular-like structure, friable to slightly
hard consistence and numerous faint to distinct, medium to fine sized,
brown mottles . Flakes of dark grey shale with white calcium carbonate
coatings occur near the contact of the underlying till . The greyish brown
to light brownish grey, loamy textured till is granular, moderately
alkaline, moderately to strongly calcareous, gypsiferous and stained with
brown mottles .

Guerra Series (GRR)

The Guerra series consists of poorly drained Rego Humic Gleysols
developed on a thin (25 to 75 cm) mantle of weakly to moderately calcareous
clay loam to clay lacustrine sediments over moderately to strongly calcareous
clay loam glacial till . This soil has a depressional topography, poor to
no surface runoff and very slow permeability . These soils are hampered
by frequent ponding .

This soil is characterized by a black Ah horizon 10 to 15 cm thick
and a dark olive gray Ckg horizon .

Hebbot Series (HEB)

The Hebbot series consists of well drained Rego Black soils developed
on deep, strongly to very strongly calcareous, loam to clay loam glacial
till . The till is derived from limestone, granitic and shale origin . The
surface horizons are generally thin as a result of wind and water erosion .
The soils occur in the upper slope and knoll positions . Surface runoff is
moderate to rapid and permeability is moderate to moderately slow . A light
surface color is due to a shallow profile and the presence of carbonates .

This soil is characterized by a dark gray to very dark gray Ah
horizon 10 to 15 cm thick, a brown to pale brown Cca horizon 10 to 15 cm,
and a yellowish brown Ck horizon .
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Joyale Series (JYL)

The Joyale series consists of imperfectly drained Gleyed Rego Black
carbonated soils developed on a thin mantle (25 to 75 cm) of weakly to
moderately calcareous clay loam to clay lacustrine sediments overlying
moderately to strongly calcareous clay loam till of limestone, granitic
and shale origin . These soils occur in a nearly level to gently sloping
topographic landscape in association with the Ullrich and Knudson series .
The runoff is slow and permeability is moderately slow .

The Joyale series is characterized by a very dark gray to black Ahk
horizon 15 to 25 cm thick and a dark gray AC horizon of 12 to 18 cm . A
lime accumulation zone may be present . Beneath is a Ckg horizon which is
dark yellowish brown .

Kornell Series (KOL)

The Kornell series consists of poorly to very poorly drained
Rego Humic Gleysol soils on moderately calcareous, stratified, dominantly
clayey alluvial deposits with some shale present . They occur on the level
to depressional sites in the flood plain of stream channels and are subject
to flooding . These soils have slow permeability and little or no surface
runoff .

The Kornell series is characterized by a thin LH horizon 1 to 3
cm thick over a black Ahg horizon 10 to 15 cm thick and a light gray to
pale brown recently deposited Ckg layer .

Knudson Series (KUD)

The Knudson series consists of moderately well to well drained Orthic
Black soils developed on a thin mantle (25 to 75 cm) of weakly to moderately
calcareous clay loam to clay
calcareous clay loam glacial
upper slopes of nearly level
moderate to
overlay and

lacustrine sediments over moderately to strongly
till . These soils occur on intermediate to
to gently sloping topography . Runoff is

moderately rapid and permeability is moderate in the lacustrine
moderately slow in the more compact till .

Knudson soils are characterized by a black Ah horizon 10 to 14 cm
thick, a prominent brown to grayish brown Bm horizon 8 to 12 cm, a very
pale brown Cca horizon 6 to 10 cm thick and a yellowish brown IIC horizon .

Leary Series (LRY)

The Leary series consists of well drained Orthic Dark Gray soils
developed on moderately to strongly calcareous stratified outwash and beach
deposits of sandy to gravelly texture . Commonly there is a thin, sandy
mantle over the coarser material and surface textures range from loamy fine
sand to sand . These soils occur on very gently sloping to strongly sloping
topography in the form of low, narrow ridges . Runoff is moderate to
moderately slow and permeability is rapid to very rapid .
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The soil is characterized by a dark gray Ah or Ahe which may vary
from 4 to 10 cm and a brown to dark yellowish brown Bm 6 to 14 cm thick
which may have slight clay accumulation and clay coating around the pebbles
and sand grains . The Ck horizon consists of pale brown, stratified layers
of coarse sand and gravel .

Mansfield Series (MFI)

The Mansfield series consists of imperfectly drained Gleyed Rego
Black carbonated soils developed on moderately to strongly calcareous,
stratified outwash and glaciofluvial deposits of medium sand to gravel .
The topography is level to gently sloping ; runoff is moderately slow ;
permeability is rapid, but may be restricted in the subsoil during the
spring when the water table is near the surface .

The soil is characterized by a very dark gray Ah horizon 15 to 25
cm thick, a dark gray to grayish brown AC horizon 8 to 15 cm thick and a
lime accumulation horizon . Yellowish brown mottles are present throughout
the C horizon .

Marringhurst Series (MRH)

The Marringhurst series consists of moderately well to well drained
Calcareous Black soils developed on moderately to strongly calcareous
stratified outwash and glaciofluvial deposits of medium sand to gravelly
texture. These soils occur on very gentlysloping to irregular, moderately
rolling topography . Runoff is moderate ; permeability is very rapid . The
soil materials are stratified with strata ranging in texture from fine sand
to coarse gravel .

The soil is characterized by a very dark gray to very dark grayish
brown Ah horizon, 14 to 18 cm thick and a dark brown to brown Bmk horizon,
10 to 18 cm thick . The solum varies with the depth to a coarser gravelly
strata . The lime accumulation layer occurs in the coarser gravelly strata
and varies from 20 to 30 cm thick ; secondary carbonate accumulation on the
lower half of grains and pebbles .

Nobess Series (NBS)

The Nobess series consists of imperfectly drained Gleyed Cumulic
Regosol soils developed on moderately calcareous, stratified, fine textured
recent alluvial deposits with shale stratum . They occur in the flood plain
of stream channels . The permeability is moderately slow to slow and runoff
is slow . The topography is level to gently sloping . The native vegetation
includes ash and elm .

The Nobess soil is characterized by a weak dark gray to gray Ah or
Ahb that is somewhat darker than the Cgj horizon . The C horizon is stratified
and may contain dark stratum of former surfaces . Flakes of shale occur
within the profile .
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Nanton Series (NTO)

These are imperfectly drained Gleyed Black soils developed on thin
(25 to 75 cm) medium grading to moderately fine textured, moderately to
strongly calcareous lacustrine sediments that overlie strongly calcareous,
water-worked glacial till . A thin ( 10 cm) gravelly lense may occur at the
contact of the overlay and till . These soils occur on the lower slopes of
level to gently sloping terrain in association with the Glencross and
Roseisle soils . The surface runoff is slow and permeability is moderately
slow .

The typical profile has a very dark gray Ah horizon 6 to 12 cm thick,
a dark grayish brown Bmgj horizon 10 to 14 cm thick, a gleyed light gray
Ccagj horizon 5 to 8 cm and a light olive brown IICkgj horizon .

Rickson Series (RKS)

The Rickson series consists of well drained Orthic Regosols developed
on poorly sorted or poorly stratified materials of variable texture and
composition . These soils are very unstable and are displaced downward
along slopes and inclines through gravity movement . The processes responsible
for this type of deposition are sliding or falling and slump . These
soils occur on strongly to very steeply sloping topography and are moderately
well drained . The dominant soil in the study area has a loam to clay
loam texture and is moderately to strongly calcareous .

Rickson soils are characterized by a lack of or disturbed profile
development . These soils may have an A horizon less than 10 cm thick and
buried mineral-organic layers . The common horizon sequence consists of
only a C horizon .

Roseisle Series (RSI)

Roseisle series are well drained, Orthic Black soils that have
developed on thin medium grading to moderately fine textured deltaic and
lacustrine sediments overlying stony, moderately to strongly calcareous,
medium textured water-worked glacial till . Depth of the lacustrine mantle
over the till is variable ranging from 15 cm to 1 m in thickness; a thin
gravelly or cobbly lense usually occurs at this contact . Texture of the
surface sediments are variable, ranging from fine sandy loam to clay loam.
Topography is smooth, gently sloping, dipping very gently eastward in a
series of wave-washed terraces formed during the recession of glacial Lake
Agassiz . Runoff is moderate ; internal drainage is moderately rapid to the
contact of the medium textured compacted till where it is moderately slow .

Roseisle soil profiles are characterized by very dark grey to black,
granular Ah horizons that are friable and neutral in reaction overlying a
dark greyish brown, granular Bm horizon that is also friable and neutral to
mildly alkaline in reaction . The B horizon often terminates at the
gravelly to stony contact of the underlying glacial till . The pale brown
granular-like C horizon usually occurs in the till deposit below the sandy
mantle and occasionally occurs within the sandy layer .
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Stallar Series (SXG)

The Stallar series consists of a well drained Orthic Regosol,
lithic phase soil profile developed on a variable mantle (0 to 75 cm)
of weakly calcareous loam to clay loam textured materials derived from
weathered shale, overlying shale bedrock . These soils have moderate
surface runoff, moderate permeability in the surface materials and
slow to very slow permeability in the underlying shale bedrock . The thin
profile usually makes this soil droughty in periods of low precipitation .

These soils are characterized by little or no profile development .
Minimal development has taken place on the relatively unaltered shaly
material over bedrock that lies within one meter of the surface . The
profile is typified by a weak Ah less than 10 cm thick and a C horizon of
uniform color .

Ullrich Series (ULH)

The U1lrich series consists of imperfectly drained Gleyed Black soils
developed on a thin mantle (25 to 75 cm) of weakly to moderately
calcareous clay loam to clay textured lacustrine sediments overlying
moderately to strongly calcareous clay loam till of limestone, granitic and
shale origin . These soils occur in a nearly level to gently sloping
landscape in association with the Joyale and Knudson series . Runoff is
slow to moderate and permeability is moderately slow .

The Ullrich series is characterized by a black to very dark gray
Ah horizon 6 to 10 cm thick, a very dark brown Bmgj 10 to 18 cm thick and
a gleyed grayish brown IICkgj horizon .

Worden Series (WOR)

The Worden series consists of well drained Orthic Regosol soils
developed on deep ( 100 cm) moderately to strongly calcareous clay loam
textured glacial till of shale, limestone and granitic origin . These
soils occur on the knoll positions of moderate to very strongly sloping
landscapes and are subject to wind and water erosion . Surface runoff is
moderate to rapid and permeability is moderate to moderately slow . These
soils are found in association with the well drained Darlingford and
Hebbot series .

Worden soils are characterized by a very shallow solum . Due to
erosion, they have an Ap horizon less than 10 cm or no A horizon and only
a C horizon exposing the unaltered parent material . Productivity of these
soils is limited and conservation practices are required for improvement .
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Table 8 . Land Classification Standards for Irrigation Suitability .

Land Characteristics Subclass Class 1 - Very Good Class 2 - Good Class 3 - Fair Class 4 - Poor

SOILS S
Texture

very coarse textured v Fine sandy loams to Loamy fine sand to Sand to permeable Gravel to
very fine textured h clay loams light clay clay clay

Water holding capacity
low available moisture capacity q 40 to 60 sat . X 35 to 65 sat . X 25 to 75 sat . X <25 or >75 sat . X

>15cm storage in 1 .2m >12 .5cm storage in 1.2m >7 .5cm storage in 1 .2m <7 .5cm storage in 1 .2m
<lOcm/hr . hydraulic < 12 .5cm/hr . hydraulic < 17 .5cm/hr . hydraulic > 17 .5cm/hr . hydraulic
cond . cond . cond . cond .

Geological Deposit
shallow deposit over sand or .9m or more of fine .6m or more of fine .5m or more of sandy < .5m of sandy loam
gravel k sandy loam or sandy loam or loam or heavier, or .6m or heavier, or .6m

heavier heavier, or .75m plus plus of loamy sand of loamy sand or
of loamy fine sand sand
or sandy loam ba

shallow deposit over >3m of permeable >2m of permeable > lm of permeable < lm of permeable
NDimpervious substrata b material material material material O.

Salinity and Alkalinityl,2 a < 4 ms/cm in 0- .6m < 4 ms/cm in 0- .6m < 8 ms/cm in 0- .6m > 8 ms/cm in 0- .6m
< 8 ms/cm below .6m <12 ms/cm below .6m <15 ms/cm below .6m >15 ms/cm below .6m txJ
<6 S .A.R . <8 S .A .R . < 12 S .A.R . > 12 S .A.R .

EXTERNAL FEATURES
Stones - rock clearing r None to light Light to medium clearing Light to heavy clearing Excessively stony

clearing
Topography . T g <1% and 0 .1% in <3% in general <5% in general >5% in general*

Slope general gradient gradient gradient gradient
excess gradient (0-3X slope) (3-5X slope) (5-lOX slope) (>lOX slope)**

DRAINAGE D
restricted outlet No problem Moderate drainage Moderate to severe Drainage improve-

anticipated problem anticipated drainage problem ment not considered
but may be improved anticipated but may feasible
at relatively low cost be improved by ex-

pensive but feasible
measures

water table below 2 .4m most could be above 1 .5m for within 1 .5m most within lm most
of year a short period, then of year of year

recedes to 2 .4m or
lower

* Criteria for gravity (flood) irrigation requirements .
** Estimated adjustments to slope criteria for overhead

or sprinkler type irrigation methods .

in the soil, the S .A.R . may be lowered by leaching the
the hydraulic conductivity may then improve .
widely within short distances, and there may be no clear
by each salinity class . Unless a very detailed mapping
out, it is impossible to estimate the acreage occupied

1 If sufficient gypsum is present
soil (a very slow process), and
The degree of salinity may vary
indication of the area occupied
and sampling program is carried
by each salinity class .

2
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GLOSSARY

AASHO classification (soil engineer-
ing) - e o icial classifica-
tion of soil materials and soil
aggregate mixtures for highway
construction used by the Ameri-
can Association of State High-
way Officials .

Acid soil - A soil having a pH less
tTan 7.0 .

Acidity - (Alkalinity) - The degree
of acidity of the soil
expressed in pH values . See
Reaction, soil .

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

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

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

1/3 Atmosphere Moisture - The mois-
ture percentage on dry weight
basis of a soil sample that has
been air dried, screened, satu-

moisture tension of 345 cm of
rated and subjected to a soil

water through a permeable mem-
brane for a period of 48 hours .
It approximates the soil mois-
ture retention capacity .

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

Available soil moisture - The portion
`ot water in a-soil that can be

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

~Bearing capacity - Capacity of soil
(in moist~'to wet conditions) to
support loads such as build-
ings, people, vehicles, and
animals .

Bedrock - The solid rock that under-
Ties soil and regolith or that
is exposed at the surface .

Boulders - Stones which are larger
-tian 60 cm in diameter .

Bulk density - The weight of oven dry
soil 105 degrees C) divided by
its volume at field moisture
conditions, expressed in grams
per cubic centimeter .

Buried soil - Soil covered by an
alZuvial, loessial, or other
deposit, usually to a depth
greater than the thickness of
the solum .

Calcareous soil - Soil containing
sutFicienE calcium carbonate

(often with magnesium carbo-
nate) to effervesce visibly
when treated with hydrochloric
acid .

Calcium Carbonate Equivalent - Refers
to tile~e percent--or -cr~~onates in
the soil expressed on the basis
of calcium carbonate . Terms
used to express the carbonate
contents of soils are :

noncalcareous . . . . . . .<17
weakly calcareous . . . . 1-5I
moderately calcareous . .6-15I
strongly calcareous . . 16-25%
v . strongly calcareous . 26-40%
extremely calcareous . . . >40%

~Capillary~__fringe_~~_ - A zone of essen-
riall.y saturated soil just
above the water table . The
size distribution of the pores
determines the extent and
degree of the capillary fringe .

Carbon-~nitrmt~n ratio (C/N ratio) -
The ratio of- the weight of
organic carbon to the weight of
total nitrogen in a soil or in
an organic material .

Cation Exchange ~C~aRa~ci~ty (CEC ) - A
measure or tEeotal amount of
exchangeable cations that can
be held by a soil . Expressed
in milliequivalents per 100g of
soil .
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Clay - As a soil separate, the min-
eral soil particles less than
0.002 mm in diameter : usually
consisting largely of clay min-
erals . As a soil textural
class soil materials that con-
tain 40 or more percent clay,
less than 45 percent sand and
less than 40 percent silt .

intercepted precipitation . It
may be less or greater than
potential evapotranspiration .

Contour - An imaginary line connect-
ing points of equal elevation
on the surface of the soil .

Cover - This term generally has one
of the following meanings :

Cobbles - Rock fragments 8 to 25 cm
--3'n diameter .

Color - Soil colors are compared with
a Munsell color chart . The
Munsell system specifies the
relative degrees of the three
simple variables of color : hue,
value and chroma . For example :
l0YR 6/4 means a hue of lOYR a
value of 6, and a chroma of 4 .

Com lex (soil) - A mapping unit used
n 3etailed and reconnaissance

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

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

Conductiv~it elec trical - A physical
quantity tzTat measures the
readiness with which a medium
transmits electricity . It is
expressed as the reciprocal of
the electric resistance (ohms)
or millisiemens per cm at 25
degrees C of a conductor which
is one cm long with a cross
sectional area of one square
cm . It is used to express the
concentration of salt in irri-
gation water or soil extracts .

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

Consumptive use factor (CU) - The
ratio ot consumptive use of
water by a crop to potential
evapotranspiration . and tran-
spiration . An actively growing
crop that completely covers the
soil over a large area and that
has an ample supply of readily
available soil water has a con-
sumptive use factor of 1 .0 .

Consumptive use of water - The sum of
the depthsof- wa7er transpired
by the plants and evaporated
from the soil surface and from

1 . Vegetation or other mater-
ial providing protection

2 . In forestry, low growing
shrubs and herbaceons
plants under trees (i .e .,
ground cover vrs . tree
cover)

3 . Any vegetation producing a
protective mat on or just
above the soil surface .

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

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

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

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

~Degradation (of soils) - The changing
- of- a soil to a more highly

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

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

Drainage in soil reports is
described on the basis of
actual moisture content in
excess of field capacity (that
moisture retained after soil is
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allowed to drain) and length of
the saturation period within
the plant root zone . The terms
are as follows :

Very rapidly drained - Water is
removed from thg- soil very
rapidly in relation to supply .
Excess water flows downward
very rapidly if underlqing
material is pervious . There
may be very rapid subsurface
flow during heavy rainfall pro-
vided there is a steep gra-
dient . Soils have very low
available water storage capac-
ity (usually less than 2.5 cm)
within the control section and
are usually coarse in texture,
or shallow, or both . Water
source is precipitation .

Ra idl drained - Water is
remove rom t e soil rapidly
in relation to supply . Excess
water flows downward if under-
lying material is pervious .
Subsurface flow may occur on
stee gradients during heavy
rain~all . Soils have low
available water storage capac-
ity (2 .5-4 cm) within the con-
trol section, and are usually
coarse in texture, or shallow,
or both . Water source is pre-
cipitation .

Well drained - Water is removed
From the soil readily but not
rapidly . Excess water flows
downward readily into underly-
ing pervious material or later-
aliy as subsurface flow . Soils
have intermediate available
water storage capacity (4-5 cm)
within the control section, and
are generally intermediate in
texture and depth. Water
source is precipitation . On
slopes subsurface flow may
occur for short durations but
additions are equaled by
losses . These soils are usu-
ally free of mottles within 100
cm of the surface but may be
mottled below this depth. Soil
horizons are usually bright
colored .

Moderately well drained - Water
s remove Trom 'the oil somew-

hat slowly in relation to sup-
ply . Excess water is removed
somewhat slowly due to low per-
viousness, shallow water table,
lack of gradient, or some com-
bination of these . Soils have
intermediate to high water sto-
rage capacity (5- cm) within
the control section and are
usually medium to fine in tex-
ture . Soils are commonly mot-
tled in the 50 to 100 cm depth.
Colors are dull brown in the

subsoil with stains and mot-
tles .

Imperfectly drained - Water is
remove rom-the -soil suffi-
ciently slowly in relation to
supply to keep the soil wet for
a significant part of the grow-
ing season . Excess water moves
slowly downward if precipita-
tion is major supply . If sub-
surface water or groundwater,
or both, is main source, flow
rate may vary but the soil
remains wet for a significant
part of the growing season .
Precipitation is main source if
available water storage capac-
ity is hl' h- contribution by
subsurface fiow or groundwater
flow or both, increases as
avaiiable water storage capac-
ity decreases . Soils have a
wide range in available water
supply, texture, and de th, and
are geyed phases o~ well
drained subgroups . These soils
generally have mottling below
the surface layers and gener-
ally have duller colors with
depth, generally brownish gray
with mottles of yellow and
gray .

Poorly drained - Water is
removed so slowly in relation
to supply that the soil remains
wet for a comparatively large
part of the time the soil is
not frozen . Excess water is
evident in the soil for a large
part of the time . Subsurface
flow or groundwater flow, or
both, in addition to precipita-
tion are main water sources ;
there may also be a perched
water table, with precipitation
exceeding evapotranspiration .
Soils have a wide range in
available water storage capac-
ity, texture, and depth, and
are gleyed subgroups, Gleysols,
and Organic soils .

Very poorly drained - Water is
removed-from'ET esoil so slowly
that the water table remains at
or on the surface for the
greater part of the time the
soil is not frozen . Excess
water is present in the soil
for the greater part of the
time . Groundwater flow and
subsurface flow are major water
sources . Precipitation is less
important except where there is
a perched water table with pre-
cipitation exceeding evapotran-
spiration . Soils have a wide
range in available water sto-
rage capacity, Texture, and
depth, and are either Gleysolic
or Organic .



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

Eluvial horizon A horizon from
~whic ma erial has been removed`

in solution or in water suspen-
sion .

Eolian - Soil material accumulated
through wind action .

Erosion - The wearing away of the
-Iand surface by detachment and

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

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

Erosion 2 moderatelq eroded -
soil with all of
the A horizon and a
part of the B or
other lower lying
horizons removed .
The plow layer con-
sists mainly of the
original horizons
below the A or
below the original
plow layer .

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

Eva otrans iration - The combined
oss o water from a given

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

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

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

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

Friable - Soil a$gregates that are
soft and easily crushed between
thumb and forefinger .

Glaciofluvial ~dep-osits - Material
move y g-Taciers and subse-
quently sorted and deposited by
streams flowing from the melt-
ing ice . These deposits are
stratified and may occur in the
form of outwash plains, deltas,
kames, eskers and kame ter-
races .

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

Gleysolic - An order of soils devel-
oped under wet conditions and
permanent or periodic reduc-
tion . These soils have low
chromas or prominent mottling
or both, in some horizons .

Granular Structure - Soil structure
-inw ic e individual grains

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

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

Ground Moraine - An unsorted mixture
of rocTs-, boulders, sand, silt
and clay deposited by glacial
ice . The predominant material
is till, most of till is
thought to have accumulated
under the ice by lodgment, but
some till has been let down
from the upper surface of the
ice by oblation . Resorting and
modification may have taken
place to some extent by wave-
action of glacial melt waters .
The topography is most commonly
in the form of undulating
plains with gently sloping
sells and enclosed depressions .
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Groundwater - Water beneath the soil
surface, usually under condi-
tions where the voids are com-
pletely filled with water
(saturation) .

Halophytic vegetation - vegetation
that grows naturally in soils
having a high content of vari-
ous patts . It usually has
fleshq leaves or thorns and
resembles desert vegetation .

precipitated from solution or
deposited from suspension . The
layer of accumulation .

Immature soil - A soil having indis-
tincTor only slightly devel-
oped horizons . Also called
juvenile soil .

Impeded drainag e - A condition that
hinders e movement of water
by gravity through the soils .

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

Horizon ~boundary - The lower boundary
ofceaY-Yo-rizon is described by
indicating its distinctness and
form . The distinctness depends
on the abruptness of vertical
change (thickness) . The Form
refers to the variation of the
boundary plane .

Distinctness -
abrupt - ess than 2 cm
clear - 2 to 5 cm
gradual - 5 to 15 cm
diffuse - more than 15 cm

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

Humic layer - A layer of highly
decomposed organic soil mater-
ial containing little fibre .

Hydraulic~~ Conductivity - Refers to
- the ettect v3row velocity or

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

Hydrologic_~ cycle_~~_ - The conditions
--t~ug_~w6ich water naturally

passes from the time of preci-
pitation until it is returned
to the atmosphere by evapora-
tion and is again ready to be
precipitated .

H dro h te - Plants growing in water
dependent upon wet or satu-

rated soil conditions for
growth .

Illuvial horizon - A soil horizon in
-which aterial carried from an

overlying layer has been

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

Infiltration - The downward entry of
water into the soil

Irrigation - The artificial applica-
tion of water to the soil for
the benefit of growing crops .

Irrigation requirement (IR) - Refers
to the amount of water exclu-
sive of effective precipitation
that is required ?or crop pro-
duction .

Lacustrine deposits - Material depo-
sited out of lake
waters and exposed by lowering
of the water levels or eleva-
tion of the land . These sedi-
ments range in texture from
sand to cjay and are usually
varved (layered annual depo-
sits) .

Landscape - All tre natural features
-such as fields, hills, forest,

water, etc ., which distinquish
one part of the earth's surface
from another part .

Leaching - The removal from the soil
of materials in solution .

Liquid limit ( upper plastic limit ) -
The ater content corresponding
to an arbitrary limit between
the liquid and plastic states
of consistency o~ a soil . The
water content at this boundary
is defined as that at which a
pat of soil cut by a groove of
standard dimensions will flow
together for a distance of 1 .25
cm under the impact of 25 blows
in a standard liquid limit
apparatus .

Lineal shrinkage - This is the
decrease in one dimension
expressed as a percentage of
the original dimension of the
soil mass when the moisture
content is reduced from a sti-
pulated percentage (usually
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field moisture equivalent) to
the shrinkage limit .

,Ma in~ Unit - Any delineated area
s~own on a soil map that is

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

Marsh - Periodically flooded or con-
tinually wet areas having the
surface not .deeply submerged .
It is covered dominentlq with
sedges, cattails, rushes or
other hydrophytic plants .

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

The particle-size classes
for family groupings are as
follows :

Fra mental Stones, cobbles and
grave, with too little fine
earth to fill interstices lar-
ger than 1 mm .

Mature soil - A soil having well-de-
veroped soil horizons produced Sandy-skeletal Particles coar-
by the natural processes of ser than mm occupy 35% or
soil formation . more by volume with enough fine

earth to fill interstices lar-
MesophZte - Plants requiring ger than 1 mm ; the fraction

intermediate moisture condi- finer than 2 mm is that defined
tions and are not very resis- for the sandy particle-size
tant to drought . class .

Microrelief - Small-scale, local dif- Loam skeletal Particles 2
erences in relief including mm- cm occupy 35% or more by

mounds, swales or hollows . volume with enough fine earth
to fill interstices larger than

Millie uivalent (me) - One-thousandth 1 mm- the fraction finer than 2
hfi d fdio an equivaTent . An equiva- ne or t es that emm

lent is the weight in grams of loamy particle-size class .
an ion or compound that com-
bines with or replaces one gram Cla e skeletal Particles 2
of hydrogen The atomic or mm- cm occupy 35% or more by
formula weight divided by volume with enough fine earth
valence . to fill interstices larger than

1 mm ; the fraction finer than 2
Mottles - Irregularly marked spots or mm is that defined for the

streaks, usually yellow or clayey particle-size class .
orange but sometimes blue .
They are described in order of ~Sand~ The texture of the fine
abundance (few common, many),
i (fi di d)

eartFi includes sands and loamy
m verd l i f ls ze ne, me um, coarse an y ysan s, exc us ve o oa

contrast (faint, distinct, fine sand and very fine sand
prominent) . Mottles in soils textures ; particles 2 mm- 25 cm
indicate poor aeration and lack occupy less than 35% by volume .
of good drainage .

Loam The texture of the fine
Outwash - Sediments "washed out" bey- eartF~ includes loamy very fine

ond the glacier by flowing sand, very fine sand, and finer
water and laid down in thin textures with less than 35%
beds or strata . Particle size clay ; particles 2 mm-25 cm
may range from boulders to occupy less than 35% by volume .
silt .

Coarse-loamy . A loamy particle
Ovendr soil - Soil that has been size that has 157 or more by

rie3at 105 degrees C until it weight of fine sand (0 .25-0 .1
has reached constant weight . mm) or coarser particles

~l f 7ragments up toinc uding .
Parent material - The unaltered or cm, and has less than 18% clay

essentially unaltered mineral in the fine earth fraction .
or organic material from which
the soil profile develops by Fine-loamv . A loamy particle
pedogenic processes . size that has 15% or more by

weight of fine sand (0 .25-0 .1
Particle size, soil - The grain size
--3i Tr '

mm) or coarser particles
~s ibution of the whole soil including £ragments up to 7 .

including the coarse fraction . cm, and has 18-35I clay in the
It differs from texture, which fine earth fraction .
refers to the fine earth (less
than 2mm) fraction only . In
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Coarse-silty . A loamy particle
sriethaas less than 15% of
fine sand (0 .25-0 .1 mm) or
coarser particles, including
fragments up to 7 .5 cm, and has
less than 18% clay in the fine
earth fraction .

Fine-~silt~ . A loamy particle
size tahas less than 15% of
fine sand (0 .25-0 .1 mm) or
coarser particles, including
fragments up to 7 .5 cm, and has
18-35% clay in the fine earth
fraction .

Clayey . The fine earth con-
tains 35% or more clay by
weight and particles 2mm-25 cm
occupy less than 35% by volume .

Fine-clayey . A clayey particle
s~ze t~athas 35-60/ clay in
the fine earth fraction .

Very-f ine-cla e A clayey
particle size that has 60% or
more clay in the fine earth
fraction .

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

PedoloRy - Those aspects of soil
science involving constitution,
distribution, genesis and
classification of soils . 100

Percolation - The downward movement 90
o water through soil .
specifically, the downward flow 80
of water in saturated or nearly
saturated soil at hydraulic 70
gradients of 1 .0 or less . <

Permafrost -

1 . Perennially frozen material
underlying the solum .

2 . A perennially frozen soil
horizon .

Permafrost table - The upper boundary
-ofpermat=ost, usually coinci-

dent with the lower limit of
seasonal thaw (active layer) .

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

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

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

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

Saline Soil - A nonalkali soil con-
ta=n soluble salts in such
quantities that they interfere
with the growth of most crop
plants . The conductivity of
the saturation extract is
reater than 4 millsiemens/cm

~ms/cm), the exchangeable-so-
dium percentage is less than
15, and the pH is usually less
than 85 Approximate limits
of salinity classes are :

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

Salinization - The process of accumu-
--I`at~ of salts in the soil .

Plasticity Index - The numerical dif-
rerencebetween the liquid and
the plastic limit. The plas-
ticity index gives the range of
moisture contents within which
a soil exhibits plastic proper-
ties .

Potential evapotrans iration (PE) -
1e maximum guan iEy of water

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

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

Reaction, soil - The acidity or alka-
=Inity of a soil . Soil reac-
tion classes are characterized
as follows :

extremely acid . . pH below 4 .5
very strongly acid . 4.5 to 5 .0
strongly acid . . . 5 .1 to 5 .5
medium acid . . . . 5.6 to 6 .0
slightly acid . . . 6 .1 to 6 .5
mildly alkaline . . 7 .4 to 7 .8
moderately alkaline 7 .9 to 8 .4
strongly alkaline . 8 .5 to 9 .0
very strongly alk . . . . . >9 .0

Regol~i~t~~h~ - The unconsolidated mantle
o~ weathered rock and soil

material on the earth's sur-
face .

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

Runoff - The portion of the total
precipitation on an area that
flows away through stream chan-
nels . Surface runoff does not
enter the soil . Groundwater
runoff or seepage flow from

g
roundwater enters the soil
efore reaching the stream .

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

Sand - A soil particle between 0 .05
and 2.0 mm in diameter . The
textural class name for any
soil containing 85 percent or
more of sand and not more than
10 percent of clay .

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

Seepage -

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

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

Series , soil - A category in the
Cana3i"an System of Soil Classi-
fication . It consists of soils
that have soil horizons similar
in their differentiating char-
acteristics and arrangement in
the profile, except for surface
texture and are formed from a
particular type of parent
material .

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



Shrinkage ratio - This is the ratio
-between the volume change and a

corresponding change in mois-
ture content . It equals the
apparent specific gravity of
the dried soil .

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

_Slickenside - Smoothed surfaces along
nes of weakness resulting

~rom the movement of one mass
of soil against another in
soils dominated by swelling
clays .

Sodium-Adsorption Ratio (S .A .R .) - A
ratio or soi extracts and
irrigation waters used to
express the relative activity
of sodium ions in exhange reac-
tions with soil . Where the
ionic concentrations are
expressed as milliequivalents
per litre .

Soil - The unconsolidated mineral
material on the immediate sur-
face of the earth that serves
as a natural medium for the
growth of land plants . Soil
has been subjected to and
influenced by genetic and envi-
ronmental factors of : parent
material, climate (including
moisture and temperature
effects), macro- and micro-or-
ganisms, and topography, all
acting over a period of time .

Solum - The upper horizons of a soil
above the parent material and
in which the processes of soil
formation are active . It usu-
ally comprises the A and B hor-
izons .

Stones - Rock fragments greater than
25 cm in diameter .

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

The classes of stoniness are
defined as follows :

Stones 0. Nonston -- Land hav-
ing ess t an . 1X of surface
occupied by stones .

Stones 1 . Sli htl stony --
aLn~Faving . - .1osur-

face occupied by stones .
Stones 15-30 cm in diameter,
10-30 m apart . The stones
offer only slight to no hin-
drance to cultivation .
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Stones 2 . Moderately _stony --
aL n~Tavingf surface

occupied by stones . Stones
15-30 cm in diameter, 2-10 m
apart . Stones cause some
interference with cultivation .

Stones 3 . Very stony -- Land
a~ ving 'S-15 sce occu-

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

Stones 4 . Exceeding1~ ston --
al-ndTa`ving~T5'=50'l o~" ace
occupied by stones . Stones
15-30 cm in diameter, 0.7-1 .5 m
apart . There are sufficient
stones to prevent cultivation
until considerable clearing has
been done .

Stones 5 . Excessively stony --
Land more than 5U°l- of
surface occupied by stones .
Stones 15-30 cm in diameter,
less than 0.7 m apart . The
land is too stony to permit
cultivation .

Storage Capacity - Refers to the max-
imum amount of readily availa-
ble water that can be stored
within the rooting zone of a
crop in a given soil . For
practical irrigation purposes
50 percent of the total soii
water between field capacity
and wilting point may be con-
sidered as readily available .

Stratified materials - Unconsolidated
san , silt and clay arranged in

strata or layers .

Structure - The combination or
arrangement of primary soil
particles into secondary soil
particles, units or peds, which
are separated from adjoining
aggregates by surfaces of' weak-
ness . Aggregates differ in
grade (distinctness) of devel-
opment . Grade is described as
structureless (no observable
aggregation or no definite ord-
erly arrangement amorphous if
coherent, single-grained if
noncoherent), weak, moderate,
and strong . The aggregates
vary in class (size) and are
described as fine, medium,
coarse, and very coarse . The
size classes vary according to
the type (shape) of structure .
The types of structure are :

Granular - Having more or less
rounded aggregates without
smooth faces and edges
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Platy - Havin~ thin, plate-like
aggregates with faces mostly
horizontal

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

Suban ular blocky - Having
occ- , e aggregates with

rounded and flattened faces and
rounded corners By convention
an aggregate is described in
the order of grade, class and
type,, e.g . strong, medium,
bocand moderate, coarse,
granuar . In the parent mater-
ial of soils the material with
structural shapes may be desig-
nated as pseudo-blocky, pseudo-
platy, etc . In stratified
materials, a bed is a unit
layer distinctly separable from
other layers and is one or more
cm thick but a lamina is a
similar layer less than 1 cm
thick.

Soil Survey - The systematic examina-
tion, description, classifica-
tion, and mapping of soil in an
area .

Texture , soil - The relative propor-
tion~ the fine earth (less
than 2 mm .) fraction of a

il Tso . extura c asses arel l
usually assigned to specific Texture Class Class
horizons whereas family parti- Group Symbol Name
cle size classes indicate a
composite particle size of a Coarse S Sand
portion of the control section LS Loamy sand
that may include several hori-
zons Moderately SL Sandy loam.

coarse FSL Fine sandy loam
The size range of the const-

ituent primary particles are as Medium Si Silt
follows : Sil Silt loam

Diameter (mm) L Loam
Very coarse sand . . . .2 .0-1 .0
Coarse sand . . . . . .1 .0-0 .5 VFSL Very fine sandy
Medium sand . . . . . 0 .5-0 .25 loam
Fine sand . . . . . .0 .25-0 .10
Very fine sand . . . .0 .10-0 .05 Moderately SCL Sandy clay loam
Silt . . . . . . . . 0 .05-0 .002 fine CL Clay loam
Clay . . . . . . . . . .< 0 .002 SiCL Silty clay loamFine clay . . . . . . < 0 .0002

Till , g~laci~a_l- Unstratified glacial
-

Fine SC
C

Sandy clay
Claye3 posi~ s consisting of clay,

sand, gravel, and boulders sic Silty clay
intermingled in any proportion .

Very fine HC Heavy clay
Tilth - The physical condition of

soil as related to its ease of
tillage, fitness as a seedbed,
and its impedance to seedling Figure 4 : Soil Textural
emergency and root penetration . Classes

To o ra h - Refers to the percent
slope and the pattern or



frequency of slopes in
different directions . Capital
letters are used to denote
single slopes, and lower-case
letters are used for multiple
slopes (irregular surface) .

Single/Complex slopes Percent
class name

A level 0-0 .5
a nearly level

B very gently sloping 0 .5-2
b gently undulating

C gently sloping 2-5
c undulating

D moderatelp loping 5-9
d gently rolling

E strongly sloping 9-15
e moderately rolling

F stee 1y slopin 15-30
f strongly rolling

g
hillysteeply sloping 30-60

Underground runoff - (or
seepage)- aW er fl.owing towards
stream channels after
infiltration into the ground .

Unified Soil Classification S~
-(engineer n$ -

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

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

Variant , Soil - A soil whose
pro er~ are believed to be
suf~iciently different from
other known soils to justify a
new series name, but comprising
such a limited geographic area
that creation of a new series

66

is not justified .

Varve - A distinct band representing
the annual deposit in
sedimentary materials
regardless of origin and
usually consisting of two
layers, one thick light colored
layer of silt and fine sand
laid down in the spring and
summer, and the other a thin,
dark colored laqer of clay laid
down in the fall and winter .

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

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

Water-holding _capacity - The ability
i to Hold water . The

water-holding capacity of sandy
soils is usually considered to
be low, while that of clayey
soils is high . It is often
expressed in cm of water per 30
cm depth of soil .

~Weathering - The physical and
-chemical disinteg ration

alteration and decomposition ot
rocks and minerals at or near
the earth's surface by
atmospheric agents .

Xerophyte - Plants capable of
surviving extended periods of
soil drought .
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Map Soil Name Surface Texture Drainage Subgroup
Symbol

ATN Altamont clay loam well Orthic Dark Gray

CAV Carvey sandy clay loam poor Rego Humic Gleysol

CXT Capell clay loam imperfect Gleyed Rego Black
CYN Croyon loam well Orthic Black
DGF Darlingford clay loam well to mod . well Orthic Black
DOT Dorset loamy sand well Orthic Black

DXM Druxman loam imperfect Gleyed Orthic Black
DXT Dexter loamy sand imperfect Gleyed Black

FRS Ferris clay loam imperfect Gleyed Rego Black

FTN Fortina loamy sand poor Rego Humic Gleysol

GCS Glencross loam imperfect Gleyed Rego Black

GRR Guerra clay loam poor Rego Humic Gleysol

HEB Hebbot clay loam well to mod . well Rego Black

JYL Joyale clay loam imperfect Gleyed Rego Black

KOL Kornell silty clay poor Rego Humic Gleysol

KUD Knudson clay loam well Orthic Black

LRY Leary loamy sand well Orthic Dark Gray

MFI Mansfield loamy sand imperfect Gleyed Rego Black

MRH Marringhurst loamy sand well Calcareous Black

NBS Nobess clay imperfect Gleyed Cumulic Regosol

NTO Nanton loam imperfect Gleyed Orthic Black

RKS Rickson loam well Orthic Regosol

RSI Roseisle loam well to mod . well Orthic Black

SXG Stallar clay loam well Orthic Regosol

ULH Ullrich clay loam imperfect Gleyed Orthic Black

WOR Worden clay loam well Orthic Regosol
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INTERPRETATION OF THE MAP UNIT

The Soil Series Map Unit is denoted by three alphabetic letters,

e.g . DOT - Dorset Series . The phase(s) of a series is indicated by an

alphabetic or numeric symbol in the denominator . Four possible phases

or combinations of phases are presented as follows :

a) first space, numeric, indicating degree of erosion,

b) second space, alphabetic, indicating slope class,

c) third space, numeric, indicating degree of stoniness,

d) fourth space, alphabetic, indicating degree of salinity .

"x" is used to designate a phase condition which is minimal or

non-existent as described for the soil series .

"-4" superscripts following the series symbol in a compound map

unit refer to the percentile of that series and its phase .

Examples :

Simple map units : KUD indicates the Knudson Soil Series with phase

features minimal or absent (x symbols not required) .

Compound map units : NT08 - GRR2 indicates a complex map unit with 80
xxls xxxs

percent of Nanton Series, slightly stony, slightly saline

and 20 percent Guerra Series, slightly saline .
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Symbols

percentile of map unit

$soil series NTO /xxls
2

GRR
/xxxs salinity (weak)

degree of topography stoniness
erosion (minimal) (slight)
(minimal)

For definitions and ratings on erosion, topography, stoniness and

salinity, refer to Glossary in the Appendix .

Degree of Erosion Degree of Salinity

x non-eroded or minimal x non-saline

1 slightly eroded s weakly saline

2 moderately eroded t moderately saline

3 severely eroded u strongly saline

Slope Class, Topography Stoniness

x 0-2% level to very gently sloping x non-stony

c 2-5% gently sloping, undulating 1 slightly stony

d 5-9% moderately sloping, gently rolling 2 moderately stony

e 9-15% strongly sloping, moderately rolling 3 very stony

f 15-30I steeply sloping, strongly rolling 4 exceedingly stony

g 30-60I very steeply sloping, hilly 5 excessively stony

h over 60% extremely sloping, very hilly




