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SUMMARY

The map area encompasses around 73,5 hectares on the shors of Firse

approximately 1.5 km east of {ranberry Portage. The area is rather complex

surficigl deposits and underlyving bedrock. The suriicial

lacustrine, wixed till and colluvium. Precambrian bedrock, greensta:

within short distances of each other. Dreinage ls generalls

and western portions of the area, bul is largely poor to dmperfect in the

™
i

> muderate ones. The strongest te

verv gentle with

¢ om high delostons escarpment. The soils are generally thin

4

onsiderably ip profile developmens., The whole of the area {5 fovested exncept

ares in the extreme northwest that has been cleared. Trembling aspen and

dominant tree cover,

n



HOW 7O USE THIS REPORT

This report of the soils of the Cranberry Portage Map Area contains considerable
information in addition to that shown on the soil map. This additional infermation s organized
into various sections to help users of the report eobtain a better understanding of the
development, classification and interpretation for use of the ssils in the arsa.

Information dealing with the development and classification of soils is of 2 general
nature and is useful in providiag an overview of the environment and soil landscapes of the
map area.

The soil map of the study area is compiised on an uncontrolied photomosalic base
in the pocket of the report folder. The map shows the distribution of soils and landscape
features that are significant for use as field management units. It provides a link between
such unlts and accumulated information regarding soil conditions and behavicur under certain
systems of managenment.,

Information about use and sultablliity rstings of the units for variocus uses ars

presented in Section D.

xi



INTRODUCTION

g¢ Map Are.

The nature and complexity of the surficial deposits in the Uranberry Port:

resulted in the development of s number of soils different from the ones

-+ 3 i Fl = . 2 s
former survey . Because of the limited extent of this inventory, it is

the soils occur only in this ares or whether they ocoupy extensive areas

surrounding area. For that rveason, map units are labelled in a numerical-alph
removing the need for establishing various new soil series.

materials, textures and drainage and sultability ratings for

(59

Thus, descriptions o

rarious ures are applied to map units vather than to specific so0il series.

Jont

Taynecai, €. 197%. Inreriwm S5o0il Survey Report of the Cormorant Lake Area. Canada
Soil Survey, Winnipeg.
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A, GENERAL DESCRIPTION OF MAP AREA
1. Location and Extent

The area is located on the west shove of First Cranberry Lake, approximately !.6 km
{1 mile) east of the Town of Cranberry Fortage {(see Figure 1},
The area mapped covers approximately 73.% ha (181.5 acres) and includes about 1.

{1.7 miles) of shoreline.
2. Present Land Use

No commercial operations are presently using any povtion of the area. A small area in
the northwest corner has been cleaved and fenced and is periodically used for pasturing horses.
Most of this parcel of land is covered with debris derived from either burnt down or collapsed
buildings of some kind., Just outside the southwest boundary of the project area, a pooriy
covered shaft and tailings from an abandoned gold mine are present,

A single cottage type building is situated on the north shore of the project area.

A number of paths and trails traverse the ares and are presently uszd for hiking and horseback
riding by residents of Cranberry Portage.

Access to the area is by some trails and one very wuddy and poorly comstructed road
which is hardly passable by car in wet weather.

Most of the area is covered by forest consisting of various mixtures of Trembling Aspen,
White Spruce, Black Spruce and Birch. Some localized ¢utting has taken place in the past,

but the srea does not seem to have been commercially logged at any time.
3. Physiography

The Cranberry Portage Map Area is located near the southern edge of the Snow Lake Plain
subsection of the Kazan Upland-ﬁivlsion, Kazan Region, which is part of the Precambrian Shield
(Figure 2}. Locally, the area consists of gently sloping mixed till uplands bordered by very
gently to moderately sloping glacio-lacustrine areas of which some areas ave covered by thin
to moderately deep organic deposits.

A low delostone escarpment runs across the map area separating in places the till

areas from the glacio~-lacustrine dominated ones.
. 1
i} Bedrock Geology

The bedrock geclogy of the area is very complex (see Figure 3), Within the limits of
the project area, sxposures of dolostons, sandstone, Precambrian greenstone and granite
are found.

The Precambrian granite is exposed in places along the east shore of the project area,
and is close to the surface along the western boundary and especlally in the southwest corner
whers an abandoned gold mine is located. Aleng the north shore, the Precambrian granite is
overlain by greenstone (schistz). Part of the greenstone has weathered into a green clay
contalning a high percentage of kaolinitic clay. This clay 1s protected by a Paleozolc cap
composed of a laver of Ordovician sandstone of variable thickness and above that, a layer of
thinly bedded dolostone.

Much of the sandstone which probably belongs to the Winnipeg formation, is severely

eroded or buried under the slumping dolostone deposits. The sandstone is mostly encountered

! Baillie, A.D. 1852. Ordovician Geology of Lake Winnipeg and adjacent areas, Manltoba.

Dept. Mines & Nat. Res., Mines Br., Prov. Man., Publ. 51-6.
1
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in the form of peoorly developed terraces and narrow beaches or old shores littered with vapidiv
decomposing sandstone fragments. The presence of large amounts of iron oxides results in
strongly reddish-~brown stained sands.

The dolostone forms a more resistant bed to weathering thas the underlying sandstone

and forms an escarpment along wost of its eastern margin., This escavpment Is zhout 1 to 1.5 m

ot
W

-
“r
e
jos
el

tigh. Although not wvisible on serial phovographs of a scale of 4 inches = I mi
escarpment can easily be traced on the ground. The dolostone is thinly bedded and seems
high in guartz content. The exposed flags along the edge are very loose and easlly removed.

Figure 3 shows the distribution of the various bedrock components.

$4)} Surficial Deposits

The complexity of the bedrock formations, geological erosion and deposition ¢f naterials
firstly by glaciers and later by lakes has resulted in grear variation in the surficial
materials within the project area (see Figure 4},

Two genetically dominant deposlts are recognized; glacial tills on the upland areas
and lacustrine sediments in the lower lying areas.

The $£ill is gquite variable in texture and composition. Within a few meters, graat
changes in carbonate level, texture, coarse fragment content and nature of the fragments have
been observed, Very thin to thin veneers of coarse loamy materials with a large amcunt of
cherty and flaggy dolostone fragments mixed with some Precambrian cobbles are found eleong the
upper edge of the small escarpment traversing the area. Thin till or probably residuval lcamy-
skeletal materials are also found in the southwestern portion of the large No. & till unit.
Deeper tills are, for the mest part, encountered in the scouthern portion of this central
t11l deposit and in the till ares occurring as an ocutlier from the main depesit in the northeast
corner of the project area. In some areas, the till is quite clayey; in other areas silt and
sand sare dominant. Also, carbonate levels vary widely over short distances. The till over-
iying Precambrian bedrock (Unit 3) is ususlly neutral in reaction and loamy in texture and
contains 8 relatively higher amount of Precambrian material.

In general, glaclo-~lacustrine sediments are widespread in the project ares. lnits 1
and 3 have dominantly clay textured, calcareous sediments., The sediments have very little
slope snd ave consequently peoorly drained, This has resulted in peat development, especially
in Unit 3, where most of the lacustrine sediments arve overlain by 40 ¢m to 120 cm of mesic
and humlc forest peatr. The remainder of the study area is dominantly covered by glacio-
lacustrine deposits. However, mised with these sediments are varying amounis of reworked till,
celluvial materials (especially close to the escarpment) and lacustrine materials in the form of
beaches and shorelines, resulting in a complex, very heterogenocus surface deposit. Drainags
varies widely in the area becauss of differences in slope and impediments by beaches.

The lacustrine sediments 1m Unit 6 are much like those of Unit 2, except that they

may be more recent.
§i1) Drainage
‘e running or standing bodies of water larger than pocls were noted in the map area.

Pools occur in map uniz 3a and to some extent in map unit lb.

Drainage in most of the area Is imperfect to pecor. The only extensive moderately
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Figure 4. Surficial Deposits.

1.

Level te very gently sloping, imperfectly to poorly drained, calearepus, dominmantly clay

textured glacio-lacustrine sediments overlaln in part by shallow {€40 cm} mesic forest peat.

Gently to strongly sloping, well teo lmperfectly drained, weskly to moderstely calcarsocus,
leam to clay loam textured glacio-lacustrine sediments mizxed with water-worked till
materials and coliuvium, Alsc loam to sandy textured former beaches and shorelines ars

found within this unit.

Level to gently sloping, poorly drained, shallow (40 to 160 cm) mesic and humic forest

peats overlying calcarecus, clay textured glacio-lacustrine sediments,

Gently to mederately sloplng, moderately well to dmperfectly drained, neutral and cal-
careous, loam o clay loam textured, mixed till overlying cavbonatic bedrock. Bedrock

is tlose to or &t the surface in several arveas.

Gantly to moderately sloping, moderately well to imperfectly drained, neutral and
calcareous, loam to clay losm textured mixed till overlying Precambrian granitic hedrock.

Bedrock is close to or at the surface in part of the area,

Very gently to steeply sloping, moderately well to poerly dralned, calcareous, dominantly
ipam to clay textured lacustrine sediments. The sediments are shallow over granitic
bedrock ovutcrops along the shore of First Cranberry Lake and often are associated with

reworked mixed till.



Lo we drained argas are mwap units Za, ¢, 4a, b and d. Drainage in these areas ls go
pecause of elevatlon above surrounding terrain {(4a, b and d} or as a result of slope {24}
or materials {2¢). Water drains {rom these units via the proundwater,

the lake or into wnits 1b and 3z, b, Surplus molsture from the latier

Cranberry Lake, moisture from

the lake. Some units like 21, 5, bc

drainage becavse of badrock, relief and/or texture., Moest map units wiil have a

after sp

and will stay wetl ar least for a few

4, Climate

In relation o world-wide cliiv

1

tie conditions, northern Manitoba Ls

designated by Koppen 16 a subarctic climate of b

short warm summer and a cold, snowiv winter. Some climatic data
surrounding region are presented In Table 1.

A well drained mineval soil in this region has a Mean Apnual Soil

of approximately 2 to £3.5°C and a Mean Summer Soil Temperature {MS571;
530 em depth. Degree days above 59C number between 55 and 4007,

Soils which are saturated for significant pericds of the growing season

ivozen for portions of that season. Organic soils have discontinusus or loecali

Pyecipitation 1= generally sufficient to meet requivements during the growing

oy

slight deficiencies may occur from year to year.
5. Vegetation

The area lies within the Northern Coniferous Sectionn of the Boreal Forest

“"Black spruce is the predominant tree, forming stands om the
thin zolls of the uplands as well as on the poorly drained
itewlands, and associated on these two positions with Jack
pine and tamarack, respectively”.

", ... around seme of the lakes and on seuth-facing slopes,

where more favourable conditions of soil and local climate

obtain, white spruce, am fir, tvembl aspen and

balsam poplar form mixed stands of good growth
Because of fire, most of anit 5 angd 4ec, all of unit 4% and the southern nalf of unit 4z

have a cover of trembling aspen., Along the shore, spruce or mixtures

aspen dominate, On sandier ma

terial and in aress along the escarpment, white birch

forms an important cemponent of the stand. White spruce and balsam poplar are enco

throughout the area. lack spruce predominates in poorly drsined areas, especialliy in

units 3b and ib.

Tree growth is generally rather good for the region as a result of ¢

by the lake. The stands are, however, not extensive and in places definitely patchy.

1

Keppen, W. and Gelger. Handbuch dev Xlimatologie, Bond 1 iebruder Borntracger,
Berlin, 1936,
3

Mills, G.F., €, Tarncecal and C.F. Shavkewich, 1977, Chavacreristics and Distribution
Scil Temperature Keglmes in Manitoba, Canada. Froo.

. Soil 3ctil Meeting., Wionnipeg,

Rowe, J.5. 1972. TForest Regions of

Canada. Can. Dept. Env Can, For. Serv, Pub.

"



*EPEUE] JUSWUOITAUY ‘ruswuoiTauy orxauydsculy

‘OL6T~-TY6T BIRQ 18034

TTL6T  CTTRpUEY S PUB CHTD CYOTISWESE ¢

(CL6YY TS ~ IT °"T0A ‘BPEUB) JUSWUOITAUY ‘IuUsmuciITAug STIsydsowly (/6T~TheT U0TIEiTdIsedd ‘STEMION URIPRUR) .

"(5261) IS - T TTOA ‘EBpPBUED JUSmMUOITAUZ ‘jusmuocitauy sriaeudsouy

"OL6T-I%6T eanieledws] “STEEION WBRTPEUR)D 1

it 074982 9 &%y 6741 VAR TS A
€1t S R0E LT ieYy €81 0z~ £ o
Y 1°847 LTwey L7G1 gte-  £°1-
- 97647 6°6TY 6° LT LA A A A | o
811 £°162 £ 8GY £78T g iz~ %G

or -ideg - 1 £Ey IBE Ainp ugp  IE3)

(*av) potisg
wRIg-1801g

(wmy woije3Tdioexg

(0o ~dmo) ATieq uesy

(188U £4£2 ‘M 900101 “Buol *N ,86,66 "3} 1xodaty seg syl

(rsew 747 IM (GT,T0T '8BuoT ‘N ,6%oE¢ "I¥I) sed AL

(TSEm 197 M, 72,107 *BuoT “H,1T,96 "3B7) ssafuep

{T8eW COf M (RGLTOL “BuoT N, Tyvo¥§ "IPT) 44D UoTd BITA

(1sem GEf

&

WMOTST0T BUOT 'R L 9y,56 TI871) UAT4 uYT4

*3400d 1y Sed BUJ puR SBY BY] ‘SSBLUBK “H47 UGL4 YLl
fUOL4 UiLid 404 POLIG DD44-35044 dBRIAY puB ,eleq u0L3e31d1d3dq pue | Aumppasdua) uedy | B|qeL



B, METHODS

. Field Operations

The arca was surveved in early October, 187B. Aderial photo coverage (scals & =

I mile} proved to be inadeguate for the level of detail the proiect demanded. Forty-six

is were examined and described., The descriptions include notes on materizsl,

sites and sc
drainage, profile development, carbonates, siope, ete. Also, short notes were made on
vegatation, bedrock and coarse fragments,

2. Reliability

The reliability of the map can be estimated to some extent on the basis o

of daspections per uniz srea. The reliabiiity of the map is not as great as could be

for as a vesult of complexity of fevrain and surficial materials. Some

investigations per unit area, whils others have hardly been examined.

should have received more attention the ratings for various uses gan ge

upoen. However, these ratings do not preclude further on sitve investi

belng carrisd out.

Location and distribution of the sites can be obtained from the

3. Hap Unit Definition

Tire units on the map are based on type of surficial maverial, dr
underiving bedrock and/or bedrock outcrops., Because of the complenicy of the bedrock geclogy

and surficial deposits, solls vary considerably in texture, development, drainage, etc.

over relatively short distances.

of new soil series and to map the area as such, to delineate units based on simliarity o
materials, drainage, slope, soll type development and to label them in numerical-alphebetica
fashion. This enabled us to describe the unit as we perceived it and to rate it for

various uses.

4, Sampling

Twe soils were sampled., The location is marked op the map as D
phvsical and morphological data ave presented In Appendix A. Less det
ite

collected at other s 5 can be obtained from the senior author.

{. MAP UNIT DESCRIPTIONS

1. 30§l Development

The solls In the map area are generally thin, This is partially the result of o

conditions which do not favour high chemical and biolugira! actiwity. The growing seas

short, consequently bio-mass production ds falrly low as {s the rate of decomposition.

Precipitation is sufficient dn mest vears to meet the needs of the natural vegetatilon

growing season, but is not sufficient to cause significant leaching of the soll.

Ja—
o



2. Map Units
Map Unit Y2 {2.4 ha)

This unit consists of poorly to imperfectly drained, deep, moderastely calcareous
lacustrine clay. The area slopes very gently towards the lake. The steepest slopes of the
unit are found alomg its contact with unit Z2a. Runoff in the unit is slow to mederate, but
internal scil permeability is slow becauvse of the fine textured paterials and the high ground-
water level that persists for a greater part of the vear.

Soils in the unit consist of poorly drained, peaty Rego Glevscls (50%7) and lmperfectly
drained Gleyved Grav Luvisecls {50%

This unit has been partly clearsd and has been used for pasture but now is littered

with debris from burat down buildings and other sources.

Map Unit 1b (5.4 ha)

textured lacustrine sediments. The area is level to nearly level. Runoff is slow and internal
s0il permeability is low because of the fing textured materials. The high groundwatrer lavel
peysists for a greater part of the vear.

The dominant soil is a poorly drained pegaty Orthic Gleysol (»80%). Some peatry Rego
Gleysols and Gleyed Gray Luvisols occcur as minor associates.

The vegetation is dominated by black spruce, Labrador tes and Sphagnum mosses.
Map Units Ic (1.8 ha} and 1d (1.7 ha)

These units consist of imperfectly drained, moderately deep, moderately calcarecus,
fine textured lacustrine sediments. Topography is level to gently sloping with overall
slope belng to the south., Runoff is slow [0 moderats and the groundwater level is high within

the profile during spring and early summer.

oy

The dominant soil is an imperfectly drained Gleved Gray Luviseol. Minor inclusions o
poorly drained, peaty Rego and Or:thic Gleysols form part of the unit.

Vegetation consists of black spruce, trembling aspen, Labrador tea and mosses.
Map unit 2a (2.8 ha)

This unit consists of moderatrely well and, to some extent, imperfectly drained,
moderately calcareous, fine textured lacustrine sediments of varying depths overlying medium
textured, stony or cobbly colluvial or till materisls. The lacustrine sediments are often
very heasvy textured and light olive to olive in coleor. Layers or blobs of green heavy clay
(coler 5G 4/1) with similar colored fragments occur at variable depths, especially along the
ahore. The boundaries between horizons and layers are distinct but distorted as a ressult of
soil creep. Stones and cobbles are more frequent close to the escarpment than along the
shoreline. {arbonates occur at varlous depths but are frequently close to the surface.
Topography is moderately to gently sloping. Runoff is rapid because of slope but impeded
where a thick LFR laver occurs.

The dominant soil is a well drained Orthic Eutric Brunisol. Minoer inclusioms of
Regosols and Gleyed Gray Luvisols form part of the unit.

Vegetation is predominantly black spruce with some white spruce, trembling aspen and
feathermosses,

il



Map Unit 2 (1.2 ha)

This unit conslsts of impexfectly to poorly drained, moderately calcareous, stratified

fine to medium textured glacio-lacustrine sediments. Topography 1s very gently sloping to

foea

nesrly level. Runoff is slow to very slow and groundwater level is fairly high in the profi
during spring and early summer. Materials are much like the ones descoribed under map univ

Za but are poorer drained and are less disturbed as a result of soll cresp.

i

The dominant soils in the unit are a poorly drained peaty Orthic Gleysol and dmper-

fectly drained Gleved Eluviated Eutric Brunisels., Minor areas of Grihic
¥ A

Gleved Gray Luvisols ars associated with the dominant seils.

Vegetation consists of black spruce, trembling aspen, Labrador tes

Map Unit 2c {5.4 ha}

This unit conmisis of dominantly well to moderately well

medium €0 coarse textured glacio-lacustrine sediments.  In some

overlie till deposits; in other arcas, they are In the form of beach

do

The sediments ave derived from the vrosion products of preeunstons

The materials derived from sandstone and dolopstone are vellow and gray in o

and lavers of reddish brown iron-oxide stained matertals., Textures range from
sandy lpam with some silty dnclusions. Fragments in the form of cherrs and flagsiones are
frequently clese to the gscarpment. Topography is generally steepest close o
and on the beaches and ranges within the unit from woderately to wvery gently slopi
is generally moderate and groundwater level low for most of the year

The dominant soil 1s a moderarvely well to well drained Eluviared Butric

Imperfectly drained Gleyed Hutric Brunisols form minor associated areas in this

Dominant vegetation is black spruce, white spruce, trembling aspen, white

bunchberry and alder.

Map linit 2d (5.2 ha)

*

This unit consists of Imperfectly te moderately well

stratified fine to medium textu glacio-lacustrine ssediments. Topography is gently sleping

-4

[age

to wery gently sloping, Matevials ave similar o those described under map unilp Za, but the

lacustrine sediments are deeper and contain less coarse {ragments. Ranolf Is slow to modera

and is affected by a continucus feathermess tvpe LFH laver.

Dominant soils are ifmperfrctly drained Gleyed Gray tuvisols and moder:
Orthic Grav Luvisols.

Vegaration is dominantly black spruce, white spruce and feathermosses.
Map Unit 2e (2.7 ha)

This unit consists of dominantly Imperfectly drained, mederately calcareous, mediunm

textured glacio~lacustrine sediments. Parc of this unit is occupied by deposits

{ former baaches. These deposits tend to be coarser in texture, Topography 1s very gantly

sloping with the strongest relief to be found associated with the bheaches., Runaff ds slow
in places impeded because of the beaches.

Dominant solls in the unlt are imperfectly drained Gleyed Eutric Bruniscols. Assocclatec

iz



soils are Gleyed Gray Luvisols and Rego Gleysols.
Vegetation is dominantly frembliing aspen, balsawm poplar, white spruce, white bivch,

willow, red-osiey dogwood.
Map Unit 2F (4.6 ha)

This unit consists of dominantly imperfectly to poorly drained, moderatelv calcarecus,
fine to medium textured glaclo-lacusirine sediments. Topography is very gently sloping to
nearly level. Runoff is slow and groundwater levels are high, especially in spring and early
summer,

Dominant solls are an imperfectly drained Gleved Cray Luvisol and a poorly drained peaty
Rego Gleysol. Hinor areas of sssoclated soils are included.

Dominant vegetation is black spruce, trewmbling aspen, willow, Labrador tea and mosses,
Map Unit 29 (1.8 ha)

This unit consists of dominantly poorly drained, mederately calcarecus, fins textured
glacico-lacustrine sediments, Surface vextures rangs from clay to heavy rlay grading iate
silty clay to silty loam textures in the subsurface horvizonsz, Topography is level o nearly
level. Runoff is wvery slow to non~existent, resulting in high groundwater levels.

The dominant scil ie a poorly drained Orchic Gleysol., The dowinant asscciated soil is
an imperfectly drained Gleyed Gray Luvisol.

Vegetation is dominantly white spruce, black spruce, willow and feathermosses.
Map tnit 3z {4.4 ha)

This unit consists of poorly dralned, shallow to very shallow, well to very well
decomposed forest peat overlying moderately calcarecus, fine textured glacio-lacustrine
sediments. Topography 1is level to nearly level with the overall slope towards the lake.
Small pools scour throughout the unit glving it a swamp-like appearance.

The dominant soil type is a poorly drained Terric Humic Mesisol (40 to BO com desp),
assocclated with poorly drained Terric Mesisols and peaty Rego Gleysols,

Vegetation consists of alder, willow, Labrador tes, feathermosses, white spruce and

some white birch.
Map Unit 3b (3.3 ha)

This unit consiste of poorly drained, shallow, well decomposed forest peat overlying
moderately calcarecus, fine textured glaecio-lacustrine sediments. Slopes are very gentle with
some micro—hummocky reiief as a result of local Sphapgnum peat build-ups.

The soil types are dominantly Terric Fibric Mesisols and Terric Mesic Fibrisols
developed on 40 to 120 em of poorly drained forest peat. Minor areas of peaty Glevsols are
found within the unit and are usuwally found aleng the contact with units Zb, 2c¢ and 2I.

This area is more bog-like in appearance and supports a vegetation consisting of whits

spruce (in edge}, black spruce, willow, alder, Sphagnum and feathermosses.



Map Unit 4a {16.3 ha)

This unit, by far the largest in the project area, consists of dominantiy
(L1 m}, modevately well to fsmperfectiy drained, moderately calcoarvees, mediun textured
mixed £il] overlying dolustone bedreck., Topography fs very gently to gently

o bedrock varies from about 10 on in some spots to mors than 1w o in others,

in the ferm of cobbles and cherts are Ffound throughout the unit bur are omly

hunotf

the bedrock is close to the sur ¢ and along the escarpm

The deminant soils are a moderately well drained Orthic Furric

shiase {40%), on very shallow lcam, Eluviated Eupric Br

material, and imperfectly drained Cleved Eluviasted Eutric Bruniseols, litnic
Associated

The

areas have a more heteregenous vegpetation of trembling

by

2atheTmusses.
Map Unit 4b {1.5 ha}

This unit consists of very shallow (£29 cm), m

satone bedreock.

i
calcareous, loamy till or rubhle

and runoff is moderate. Coarvse fragments largely in the form of cherts ares plent:

The dominant soll type is a wmoderately well

tithic phase.

rinantly

The vegetation consists do

Hap Unit 4c (7.5 ha)

Tais unit gonsisrs of de

]

calcareous, medium textured mlxed till. he upper part

.
kel
[
5
ot
a
-
=

iz heavier in texture and overlies Topography
Runcff is siow to modevate,
Dominant seils are dmperfectly drained Cleyved Gray Luvisols

drained Orthic Sray Luviscls {400,

Vegezarion is dominantly trembling aspen, white spr

Map Unit 4d (4.1 ha}

This unit consists of shallow to deep, moderately well

ately calcarsous, medium texiured 11 of mixed orvigin., A thin lacusivine overiay la

presaent in some parts of area. Topography is gently fo very gently sleping.

moderate .

The dominant soll types are a wmoderately well drained Eluviated

(70%) and an imperfectly drained Cleyed Gray Luvisol, lithic

The wvegetation is chavacrerized by black spruce,

frarhermosses,

P




Map Unit 5 (3.3 ha)

This map unic consists of moderately weil to imperfectly drained, neutral to weakly
caicareous, medlum rextured mixed till., This till overlies Precambrian bedrerck; this hedrock
cecurs in most of the unit at betwesn I m and 1.5 m from the surface, Bedrock is found st the

surface just outside the southwest corner of the map arsa where z former gold mine is located.

Topography iz very gently sloping. Runoif is siow.

Deminant soils ave imperfectly drained Gleved Gray Luvisols (60%) and woders
well dreined Eluviared Eutric Bruniscls {40%).

The vegetation consists of trembling aspen and alder.
Map Unit 6a (0.2 ha)

This unit consists of g Precambrian granite bedrock outcrep with steep slopes towards
the lake. Thin mixed till deposits occocur in depressions and on the scuthwesteriy {landward]
slope.

Vegetatlon consists of some trembling aspen and shrubbery.
Map Unit 6b (.9 ha)

dhis unit consists of & moderately well drained, loamy, mixed till overlying a greenish
clay which probably is derived from greenstone. Some imperfectly drained areas of fine
textured lacustrine sediments are found on the lower slopes. Topography is gently sleping
with a few short, steep slopes. Runoff is slow to moderate.

Dominant soils in the unit are moderately well drained Eluviated Futric Brunisols
(80%), developed on till and imperfectly drained Gleved Gray luviscls (20%) developed on
lacustrine sadiments.

Vegetatlon consists of trembiing aspen, white birch, white spruce, and red-osier dogwood.

Map Units 6c (.9 ha) and 6d (.2 ha)

These units consist of a combinat{on of fine textured lacustvine sediments, rsmnantis
of mixed till and granitic bedrock outcrops aleng the lake shore. Drainage is dowminantly
poor as runcff iz impeded by the bedrock. Topography is level te nesrly level.

The dominant soll is a poorly drained Rego Gleysol, which mey have a bedrock contact
within 1 m from the surface.

Vegeration is dominsntly black spruce, white spruce, trembling aspen with willow,

15



O, USE AND MANAGEMENT
1. Intreduction

The interprecive data presented in this chapter is based on evaluad

external soil chavacteristics and on ressarch of soil behavior under zpect

land use. These interpretations are intended only as a gulde to optimize use of Fand.

2. Spil Suitability for Selected Recreation and Engineering Uses

T criteria used to evaluate soil sultabilicy

1

uses are adopted from guldes found in Coen et al. and from guid
L4 3 =

Seil Conservation Service, United States Department of Agriculturs

)
Survey Commitiee’
1) Definition of Soil Suitability Classes

Fvailuatlon of seli =uitasiiity for engineering and recreatiop use:

20il characteristics,  Four soil suitabilicy ole

fnrernal and wxterrs

evaluate both mineral snd organic zoils and bance, mapplag units for sels

ratings express relative degrees of suitabilicy or limitation for potent

or essentially undisturbed secils. The long-term effects of the potential use
behaviour of the soil are considered In the rating.
The four saitabllicy elass ratings are defined as follows:

Good- Soils in their present state have few or winor limitations

itations would easilv be overcome

the proposed use. The

Fair- Seils in their present stats bave one of more moderate

affect the proposed use. These moderate limitations wo

special constructien, design, planning or maintern

Poor~ sofls dn thelr present state have one or more gevers limitar

thewp mavere

severely affect the propased use, To overco

woeuld roguirve the removal of the Limltatlion or TG

alteration of the sofl or af speeial design or maintenance.

Very Poor- Solls have one or mere features se unfaveurable for the propossd

Iimitation s very difficult and expensive to overcome ot the sof
E P

regquire such extreme alteraction that the proposed use 1s economically

Coen, ot al, 1977. G5oil survey of Yoho National Park, Canada. Alberta Eoll

Neo 37, 208 pp.  Alberta Institute of Fedology, University of Alberta, Edmont

r

USBA. 1971, Cuide for Interpreting Engineering Uses of Soils. Soll Comservation Service,

SDA.  SC5-45%, BT pp.

CS5C., 1873, Proceedings of the Ninth Meeting of the Canada dttees,

University of Saskatchewan, Saskatoon. 3537 po.




i4) Soil Suitability Subclasses

The basic soil properties that singly or in combination with others commonly affect
spil sultability for selected engineering properties and recreation uses are provided in
Table 2. These subcliass designations serve to identlfy the kind of limitation or hazard

for a particular use.
i11) Buides for Assessing Sofl Suitability

Guides for assessing soll sultability for eight engineering related uses are given in
Appendix E {Tables 1 through %). These tables provide as specifically as possible, definitions
of the spil propertles which result in the specific suitability or degree of limitationm,
in assessing soll sultablilivy for various engineering uses, the degree of suitability is
determined by the most restrictive or severe rating assigned fo any one of the listed soil
properties. For example, 1f the sultability 1s "Good" for all but one soil property and it is
estimated to be "Very poor”, then the overall rating of the soil for that selecred use is
"Yary poor”. Sultability of individual soil properties, if estimated to be "Fair" or "Poor”,
can be accumulative in thelr effect for a particular use., Judgement is required to determine
whether the severity of the combined effects of several soil properties on suitablliity for a
particular use will result in downgrading an evaluation. This is left tc the discretion of
the interpreter. It is incerrect to assume that each of the major socil properties influsncing
a particular use has an equal effect. Class limits established for rating the suitablility
of individual seil properties take this intec account. For a selected use, therefore, only
those soil propertiss which most severely limit that use are specified,

When using these interpretations, considervation must be given to the following
assumptions:

1. Interpretations are based on predictions of soil behavier under defined conditions

of use and management as specified in the preamble to each of Tables 1 through &
{Appendix E), When conditions of use and management are not the same as rhose
defined here, new guides should be established and appropriate revisions made in
Table 3.

2. Bodl ratings do not include site factors sueh as nearness to towns and highwavs,

water supply, assthetle walues, ete.

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

Soil suitability ratings are usually given for the entlre seil, dbut for some uses,

s

they may be based on the limitations of an individuzl soil horizen or other earthy
layer, because of its overriding importance. Ratings rarvely apply to soil depths
greater than 1 to 2 meters, but in some kinds of soils, reasonable estimates can

be given for soll material at greater depths. It should be noted here that ths

Il

terin "so0il" has been used throughout the report in the pedologic sense and differs
in czoncept from that compoenly used by engineers.

5. Poor and very poor soll ratings do not imply that a site cannct be changed o
remove, correct or modify the soll limizarions. The use of solls rated as poor
depends on the nature of the limitasions, whether or pot the soll limitation can be

altered succesgfully and sconomically, and on the scarcity of good sites.
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6. Interpretations of map units do not eliminate the need for on-slite evalaation b

gualified professionals, Due to the variable pature of soils, and the scale of
mapping, small, unmappable inclusions of soils with different properties may be

present in an area where a2 development is planned. The need for

vn-site studies depends on the use to be made of the soll and the

snil problems involved.

Table 2. Codes Utilized %o Identify Soit Suitability Limitations in Evaluating
Spils for Selected Uses (Table 33,

& subgrade properties

b thivkness of topsoil

IS cearse fragments on suriaoe

< depth to bedrock

© erosion or erodibiliity

£ susceptibility to frost hazard

£ contamination hazard of groundwater
h depth to seasonal water fable

i flooding or inundation

thickness of slowly permeable material

.

k permeabd ity or bydraulic conductivity
1 shrink-swell properzies

m moisture limlcations or Zeficit
n salinity or sulphate harard

& organic matier

i stoniness

q depth to sand or gravel

T reckiness

& suriace tenture

H topographlic slope class

u moist consistence

W wetness or soil dralnage class
z permafirost



Tabie 3, Suitability Ratings for Hap Units in the (ranberry Fortage Mao Area for Selected
Uses, Suitability is designated as G - Good, ¥ - Fair, P - Poocr, and V - Very Foor.
The nature of the most severe limitations 1s indicated by subclass symbols
defined in Table 2 and applied according to use and management conditions
specified in the approsriaste guide tables (Tebles 1-8, Appendix E}.

Suirability for Sudzabdld
~ . - Soure
Lamp Picnic Play- Paths Permanent Septic Local Reads P
Areas Areas grounds & Buildings Fislds and roas

Tratls {(without Straets

basements)

ia Pws-VYws Pws-Vws Pws-Vus Py Pwa~Vwa Vkh Paf-Vwa Paw
1b VWS Vws RUTES Vaw Ywa Vih Vwa Paw
1¢ Pws Purs P Pa Pua YVih Paf Pa
1d Pws P Pws Py Pua Vi Paf Pa
2a Fst st Pst Fs Pia Pkt Praf Paf
2n Pws Pws Pusg Paw Pus VPh Pwaf Paiw
2c Fws Fus Pteo Faw Fwd Pd Fd ¥
2d Pust Fest Pst Few Pra Pkt Fraf Pai
le Fus Fus Futs Fsw Fwa Fuh Fua ¥au
2% Pws Pws Pus Psw Puf Pkh Puwa Pera
2g Pus Pws Pws Paw Puf Pkh Pwa Pwa
3a Vus Vs Tws Vaw Vwia Vh Vwa Vaw
3b Vws Vws Vws Vaw Vwha Yh Ywa Vauw
ba Fus Fws Fwds Fus Fad Vd Fa Fad
40 Pe Pe Pde G Fd vd Fd Yd
4o Fws Fus Fwa Faw Fwa Fhy Fua Fua
ad Fus Fws s Faw Fwa Fh Pya Fwa
s Fuk Fw Fuk P Fwad Phd Fud Fudh
ta Vr Yr Vr ¥r Pd vd Vr Vr
6 Fat ¥se Vvt Fst Fa Pt Fta Fa
6e Pws Pws Pws Pow Fua Yibh Pwa Pawh
&d Pws Pwa Fuws Pow Pwa Vkh Pua Pawh
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Platy - Having thin, plate-like
aggregates with faces mostly

horizontal

Blocky - Havin block-like
aggregates with sharp, angular
COTnErs

Subangular bilocky - Havin

block~like aggregates wit

rounded and flaftened faces and
rounded corners By convention
an aggregate is described in
the order of grade, class and
type, @.g. SLrong, medium,
bioaky and moderate, coarse,
ranular. In the parent mater~-
al of soils the material with
structural shapes may be desig- ’OO\\\
nated as pseudo-blocky, pseudo-
platy, ete. In stratified
materials, a bed iz a unit
layer distinctly separable from
other lavers and 1is one or more
cem  thic but a lamina 1is a
similar layer less than 1 cm
thick.

Soil Survey - The systematic examina-
“ion, description, classifica-
tion, and mapping of soill 1n an
area.

PER CENT CLAY

Swamp - See Appendix C

Texture, soil ~ The relative gropcr—
tions of the fine earth {(less

than 2 mm.) fraction of a 0 ! YAVEN
soill. Textural classes are O W 20 30 40 50 &0 FO 80 PO W0
usually assigned to specific PER CENT SAND
horizons whereas family parti-
cle size classes indicate a Texture / Group / Class
composite particle size of a
portion of the control section Coarse S Sond
that may include several hori- LS Loomy Sand
Zons . 5L Sendy Loam

The size range of the const- , ‘
ityent primary particles are as Medium 58 St
follows: Piamecer (mm) Sk Sit Loam

ameter (mm : ;
Very coarse sand. - o «2.0-1.0 SiCL Sty Cloy Loom

Coarse sand . . o . . 21.0-0.5 L Loam
f"[&iﬁéiizﬁ% Saﬂd e © » - @ Q-S""O-ZS CL C!Gy LQCHTE
Fine ??nd . sﬁa SN .g$%g»g.ég SCL Sandy Ciay Loom
very ne sand. « » =0.10-0. & .
S11te v v + o o v v 0.05-0.007 VFSL  Very Fine Sandy Ciay
CIAY = o o o o o o « < 0,002 _ _
Fing clay =« « « « « o < 0.0002 Fine SiC Siity Clay
sC Sond Cloy
Till, glacial - Unstratifiedfglaaial c Clay
deposites consisting o clavy,
sagd, gravel, an bouldeis HC Heovy Cloy

intermingled in any proportion.

Tilth -~ The physical conditlon of

scil as related to 1its ease of

tillage, fitness as a seedbed,

and its 1mpedance to seedling Fipure 2: Soil Textural
emergency and root penetration. Classes

Togogra§hg - Refers to the percent
slope and the pattern or




Shrinksge ratie =~ This is the ratio
between the volume change and a
corresponding change in mois-
ture content. It equals the
agparent specific gravity of
the dried soil.

Silt ~ (a) Individual mineral parti-
cles of soil that range in
diameter between (.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
anes of weakness resulting

rom the movement of one mass

of s80il against  ansther in
soils dominated by swelling

clavs.

Sodium-Adsorption Ratio (S.4.R.)
ratido™ Tor B0II eXtracts and
irrigation waters used to
express the relative activity
of sodium lons in exhange reac-
tiong with soil. Where the
ionic concentrations are
expressed as millieguivalents
per }.:Ltr'a;:».I

Spil - The unconsolidated miperal
material on the dimmediate sur-
face of the earth that serves
as a natural medium for the
growth of land plants. Soil
has been sublected to  and
influenced by genetic and envi-

- A

ronmental factors of: parent
material, climate (including
moisture and temperature
effects), macro- and micro~or=—
ganisms, and tepoiraghy, all
acting over a period of time.
Solum ~ The ugper horizons of a soil
above the parent materiasl 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
3 om in diameter.

Stoniness - The relative proportion
of stopas in or on the soil.
The classes of stoniness are

defined as follows:

Stopes 0. Nonstony -- Land hav~
Ing 1esd than 1% of surface

occupled by stones.

Stones 1. Bilightl ston ——
LEnd Raving U.ﬁi-ﬁgiz 81t " sur-
¥

face ceccupled stones.

Stones 13~30 em 4n diameter,
10-30 m apart. The stones
offer only slight to no hin-

drance to cultivation.
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Stones 2.
Land havin
occupied by
15-30 em in diameter, 2-10m
apart. Stones cause some
interference with cultivation.

3. Very stony
Havisig 3-15% of surtace
piled by stones. Stones
cm in diameter, -2
There are sufficient
constitute a sericus
to cultivation.

Exceedingly stony --
15-350% o% sur%ace
stones. Stones

em in diameter, Q.7=-1.5 m

apart. There are sufficilent

stones to prevent cultivation
until considerable clearing has
been done.

Moderately

Oal—Bz Of
stones.

stony —--
surface
Stones

Stones -= Land
OCCu-
15-30
m apart.
stones to

handlecap

Stones 4.
an avin

cccupied
15-3

Stones 5. Exceasively stony --
Tand “having more Lhan SUZ  of
surface ogeccupiad by stones.

Stones 15-30 cm  in " diameter,
less than (.7 wn apart. The
land 1is too stony to permit

cultivation.

Storage Capacity ~ Refers to the max-

Jmum amount of readily availa-

ble water that can be stored
within the rooting =zone of a
crop 1In a given soil. For

ractical irrigation purposes
%G percent of the total soil
water between field capacity
and wilting point may be con-
sidered as readily available.

Stratified materials - Unconsolidated

sand, 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 adieiaing
aggregates by surfaces of weak~
ness. Ag%re%ates differ in
grade (distincEness) of devel~
opment . Grade is described as
structureless {no observable
aggregation or no definite ord-

erly arrangement amorphous 1f
coherent, single-grained if
noncoherent), weak, moderate,
and stron%. The aggregates
vary in clase (slze) and sre
described as fine, mediunm,
coarse and very coarse. The

size classes vary according to
the type (shape} of structire.
The types of astructure are:

Granular ~ Having more or less
founded aggregates without
smooth faces and edges



Phase, spil ~ A soll ophase is a unit
of 80oil outside the system of
5011 taxonomy. it is a func~
tional unit and is used at any
categorical level from Order to
Series. It is uged 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
corregsponding €0 an arbitrary
1imit between the plastic and
the semisolld states of consis-
tency of a soil.

water contant

Piasticlity Index - The numerical dif-
Terence between the liquid and
the plastic limit. The plas-
ticlty index gives the range of
moisture contents within which
a soil exhibits plastic proper-
ties.

Potential evapotranspiration (PEY =~
‘The maximum vantity of “water
capable of be?ng lost as water
vapor, in a given climate, by a
contlnuous stretch of vegeta-
tion covering the whole ground
and well supplied with water.

Profile, soll -~ A vertical section of
the 8§01l through all its hori-

zons and extending into the
parent material.

Reaction, soll - The acidity or alka-
Tini¥y of a soil. pil reac~

tion classes
as follows:

are characterized

extrewely acid. . » . pH < 4.5
very strongly acdd. 4.5 to 5.0
strongly acid . - « 5.1 to 5.5
mediom acid .+ .« . 5.8 to 6.0
aliﬁhtly acid + . . 6.1 £o 6.5
mildly alkaline . . 7.4 to 7.8
mod. alkaline . . . 7.9 to 8.4
strongly alkaline . 2.5 to 9.0
very strongly alkaline. .> 9.0

Regolith ~ The unconsclidated mantle
0of weathered rock and soil

material on the earth’s sur-
face.

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

Runoff - The vportion of the fotal
precipitation on an area that

flows away through stream chanw-
nels. Surface runoff does not
entey the soil. Croundwater
runoff ov seepage flow from
groundwater enters the soil
befors reaching the stream.
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S8zline So0il ~ A nonalkalil soil con~-
taining scluble salts in such
quantities rhat 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 is usually lass
than 8.5. ipproximate limits
of salinity classes are:

me/om

non-gsaline. . . 4
2 ms/onm
5
5

slightly saline .
mod. saline . . 9 ¢
strongly saline .

ms/cm
ms/om

Salinization -~ The process of accumu-
Tation of salts in the soil.

Salr-Affected Spil - EBcil that Thas
been advefsely modified for the
growth of most crop plants by
the presence of certain tvypes
of  exchangeable ions or of
soluble salts. It imcludes
soiis Thaving an  excess of
zalts, oy an BUCEEE of
exchangeable sodium or bhoth.

Sand - A so0il particle between 0.05
and 2.0 mm in diamater. The
textural c¢lass name for any
soll containing 85 percent or
more of sand and not more than
10 percent of elav.

Saturation Percentage ~ The moisture
percenfage of 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 so0il along an extensive
line of surface in contrast
to a spring where water
emerges from a local spot.

Series, soil - & category in the

Canadian System of Soil Classi~
fication. 1t consists of soils
that have soil horizons similar
in their differentiating char-
acteristics and arrangesment 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 esqui-
librium condition of  volume
change is reached and further
reduction 1o moisture content
will not cause 2 decreass in

the volume of the soil mass.



Coarse-silty. A loamy particle
size that has less than 15% of
fine sand {0.25~0.1 mm) or
coarser particles, including
fragments ug to 7.5 cm, and has
less than 18% clay 1in the fine
earth fraction.

Fipe-silty. A loamy particle
glze that has less than 13% of
fine sand (0.25~0.1 mm) or
coarser particles including
fragments up to 7.5 cm, and has

18-35% clay 1n the fine earth
fraction.

Ciavyey. The fine earth con-
tains 351 or more clgg by
weight and particles Z2mm—25 cm
occupy less than 35% by volume.

Fine-clavey. A clavey particle
81z€ ~Lhat has 35«%0% clay in
the fine earth fraction.

Very-fine-clayey. A claye
particle s1ze ghat has 602y0¥
more clay in the £fine earth
fraction.

Ped - An individual so0il aggregate
such as granule, prism or block
formed by natural processes (in
contrast with a clod which is
formed artificially).

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

Fercolation - The downward movement
) water through soll.
sgecifically, the downmward flow
of water 1n saturated or nearly
saturated soil at hydraulic
gradisnts of 1.0 or less.

Pearmafrost -

1. Perennlally frozen material
underlying the solum.

2. A gerennialiy frozen soil
horizon.

Permafrost table - The upper boundary
of permafrost, usuall{ coinci-
dent with the lower limit of
seasonal thaw {(active layer).

Permeability -~ The ecase with which
water and alr pass through the
goil to all parts of the pro-
file. It is described as
rapid, moderate or slow.

pH -~ The iIntensity of acidity and
alkalinity, expressed as the
logarithm of the reciprocal of
the H + concentration. pH 7 1s
neutral, lower values indicate
acidity and higher values alka~
linity.

-
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PER CENT SAND
{and gravel where applicable)

Figure 1: Family particle-size

classes



field molsture equivalent} to
the shrinkage limit.

Mapping Unit = Any delineated areas
shown on a soil map that is
identified by a symbol. A map-
ping unit may be a soil unit, a
miscellaneous land type, or a
soil complex.

oY Ccon-
aveas having the
not deeply submerged.
It is covered dominentl with
sedges, cattails, rushes oy
other hydrophytic plants.

Marsh - Pericdically flooded
tinually wet
surface

Mature soil -~ A so0il having well-de-
veldped soll horizons produced
by the natural procszses of
soil formation.

Mesophvtie - Plants requiring
gntermediate moisture condi-

tions and are not very resis-
tant to drought.

Microrelief - Small-scale, local dif-
erences In rellef including
mounds ;, swales or hollows.

Milliecuivslent {me) - One~thousandth
of an equivalent. An eguiva=-
lent is the weight in grams of
an domn or compound that com-
bines with or replaces one gram

of hidrogen. e atomic or
formula welght divided by
valence.

Mottles - Irregularly marked spots or
streaks, usually  vellow or
orange  but sometimes  blue.
They are described in order of
abundance (few, common, manvy),
size (fine, mediuvm, coarse) and
contrast {faint, distinct,
prominent) . Mottles 1n scils
indicate poor aeration and lack
of good drainage.

Qutwash - Sediments "washed cut” bey-
ond the glacier by flowing
water and ldaid down din thinm
beds or strata. Particle size
may range from boulders to
aiit.

Ovendry seil -~ B8cil that has been
dried at 105 degrees € until it
has reasched constant welght.

Parent material - The unaltered or
egsentially unaltered mineral
or organic material from which
the spil profile develops by
pedogenic processes.

Particle size, soill ~ The grain size
digstribution of the whole soil
including the coarse fracrion.

It differs from texture, which
refers to the ine earth {less
than 2mm) fraction oanly. in

3G

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 .

classes
groupings are a&s

The article~size
for family
follows:

Fragmental Stones,
Eraver,  with
garth to fill
ger than 1 mm.

cob?ieaﬁand
too little fine
interstices lar-

Sandy-skeletal Particles coar-
ger  Lhall £  mm ocoupy 354 or
more by volume with enough fine
earth to f£ill dinterstices lar-

er than 1 mm: the fraction

iner than 2 mm is that defined
for the sandy particle-size
class.

o)

Loamy~skelefal  Particles 2
TE~23 em occupy 357 or more by
volume with enough fine =arih
to fill dinterstices larger than
1 mm; the fraction finer than 2
mm 1s that defined for the
leoamy particle-size class.

Clavev—-skeletal Particles Z
mm~§5 ¢m occupy 33%  or more by
volume with engugh fine eart

to £111 interstices larger than
! mm; the fraction finer than 2
mm 1s  that defined for the
clayey particle-size class.,

Saad; The texture of the fine
earth includes sands and loamy
sands, exclusive of loamy very
fine sand and very fine  sand
textures; particles 2 mm— 25 om
occupy less than 33% by volume.

Loamy The texture of the fine
eartn includes loamy wvery fine
sand, very fine sand, and finer
textures with less than 357
clay; particles 2 mm~25 cm
occupy less than 357 by volume.

Coarse-loamy. A loamy particle
81Z€ thEt has 15%%Z or more by

weight of fine sand (0.25~0.
mm) Gr  Ccoarser particles,
including fragments wup te 7.3

cm, and has less than 187 clay
in the fine earth fraction.

Fine-lcamvy. A lcamy particle
S1Za a has 15% or more by
waight of fine sand (0.25-0.1
mm ) 0T Coarser particles,
including fragments up to 7.5
cm, and has %8»352 clav in the
fine earth fraction.



Groundwater - Water beneath the soil

surface, usually under condi-
tions where the voids are com-

pletely filled with  water
{saturation).

Haleophytic vegetation - vegetation
that grows maturally in soils

content of vari-
ous patts. It wsually has
filesh lgaves or thorns and
resembles desert vegetation.

having a high

Horizon (soill) =~ A layer in the soil
profile approximately parsllel
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
0f each horizon is described by
indicating its distinctness and
form. The distinctness depends
on the abruptness of vertical
change {thickness). The Form
refers to the wvariation of the
boundary plane.

Distingciness -
abtupt =~ less
clear -2 to
radual - 3 to
iffuse ~ more

than 2 cm
5 em
15 em
than 15 cm

Form -
smooth -~ nearly plain

wavy -~ pockets are wider than
deep
irregular - pockets are deeper
than wide
broken =~ parts of the horizen
are unconnected with other
parts

of highly

Humic laver =~ A layer
acomposead organgc g0il mater-
ial containing little fibre.

Hydraulic Conductivity - Refers
the efTective flow velocity
éisch&zge velocity in soil at
unit hydraulic gradient. It is
an approximation of the permea-
bility of the s0il and 1is
expressed in cm. per hour.

Hydrolozice cyvele - The
through which water
passes from the
pitation until it Is returned
to the atmosphere by evapora-
tion and 1s again ready to be
precipirated.

to
or

conditions
naturally
time of preci-

Hydnophvte - FPlants growing in water
or dependent upon wet or satu-
rated s01l conditions for
growth.

Illuvial horizon -~ A soil horizon in
whiech material carried from an
overlying laver has been
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or
The

precipitated from solution

deposited from suspension.

layer of accumulation.
Immature soil - A soil having indis-
Einct or only slightly devel-
oped horizons. Also called
juvenile soil.

Impeded drainage =~ A& condition that
Rinders the movement of water
by gravity through the scils.

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
water Into the soil

Irrigation -« The artificial
190 of water to the
the benefit of growing

entry of

applica-
$g§1 for
Crops.

Irrigation requirement {IR) ~ Refers
Te Theé amount of “wWater exclu=~
sive of effective precipitation
that is required 0Y 2Top pPro-
duction.

Lacustrine deposits ~ Material depo-
sited by or settled out of lake
waters and exposed by lowering

of the water levels or eleva-
tion of the land. These sedi-
ments range in texture fronm
sand to clay and are usually
varved (layered annual depo~
Sits)o

Landforms - See Appendix C.

Landscape - All the natural features
guch as fields, hills, forest,
water, etc., which distinquish

one part of the earth’s surface
from another part.

Leaching ~ The removal from the soil
o§ materials in solution.
Liquid limit {(upper plastic 1imit) -~
The water content corresponding
to an arbitrary limit getween
the liquid and plastic states
of consistency of a soil. The
water content at this boundary
is defined as that at which a
pat of soil cut by a groove of
standard dimensions will flow

together for & distance of 1.25
em under the impact of 25 blows

in a standard liquid 1limit
apparatus.

Linesl shrinkage = This is the
deécréase in one dimension
expressed as a percentage of
the original dimension o the
soll mass when the moisture

content 1s reduced from a sti~
pulated percentage {usually



Dryland farming The
crop production in
areags without

sract ice  of
ow ralnfall
irvigation.

£luvial horizon A horizon from
wihich material has been removed
in solution or in water suspen-
gion.

Folian - So0il material accumulated

through wind action.

= The wearing awaﬁ of the
and surface by detachment and
transport of " soil and rock
material through the action of
moving water, wind or other
geoclogical processes. The rat-
ings of erosion are:

Erosion

Erosion 1

sii%htly eroded
sodil with & suffi-
clent amount of the
A hovizon rewmoved
that ordinary til-
lage will bring up
and mix the B hori-
zon oY other lower
lying horizons with
surface soil in the
plow laver.

Eyosion 2 modarately eroded -
soll wit all of
the A horizon and a
part of the B or
other lower lying
horizons removed.
The plow layer con-
gists mainly of the

original horizons

below the A or

below the coriginal
low laver.

Erosion 3 severely eroded -
soils have practi-
cally all of the
original surfacs

spli removed. The
plow layver consists
mainly of € horizon

material, 25pe—
cilally on knolls
and srLeep upper

slope positions.
Fvapotranspiratjion - The combined
T'oss of  water from a gilven
area, and durin specific

a

Eeriﬁd of time, %y svaporation
rom the s0il surface and tran-

spiration from plangs.

¥ield Moisture Eguivalent - The mini-
mum molsture content at which a
drop of water placed on a
smoothed surface of the so0il
will not be absorbed immedi-
ately by the soil, butr wiil
spread out over the surface and
give 1t a shiny appearance.

P

o s]

Flood plain = The 1land bordering a
gtream, bullt up of sediments

from overfiow of the stream and
subject fo innundation when the
stream is at flood stage.

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

Frost heave -~ The raising of the sur-—
Eaie caused by ice in the sub-
soll.

¥riable - Soil ag%regateg that arse
soft and easily crushed betwsen
thumb and forefinger.

Gl i 5 -~ HMaierlal
g and subse-
ac deposited by
streams flowing from  the melt-
ing ice. These deposits  are
stratified and mav cccur i he
form of outwash plains, delr
kames, eskers and kame ¢
TECE8 .
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Gleved soil - An imperfectly or
pODTLy drained soil in “which
the material has been modifisd
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 sodil.

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

- B0il structure
In which the individual grains
are gouped dnto small block-
like aggregates with indistinct
or rounc edges {(spheriodal).

to 7.5

Granular Structure

Gravel = Rock fragments 2 mm
et in diameter.

Ground Moraine - An  unsorted mixture
of rocks, boulders, sand, silt
and cla deposited by glacial
ice. %he predominant materizl
s tiil, WMOEL ocf t©ill is
thought ¢o have accumulatsed
under the ice by lodgment, but
some ti1ll has been let down
from the upper surface of the
ice by oblation. BResorting and
modification may have taken
place to some extent by wave-
action of glacial wmwelt waters.
The topography is most commonly
in the form of undulating
plains with gently sloping
sells and enclosed depressions.




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

Very rapidly drained - Water is
femove Ton  the soil wvery
rapidly in relation to supply.
Excess water flows downward
very rapidly if underlying
material 1s perviocous. ere
may be very rapid subsurface
flow during heavy rainfall pro-
vided there i1s a steep gra-
dient. Scils have wvery 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.

Rapidl drained -~
remove Tom e soil
in relation to supply-
water flows downward
lying material is
Subsurface flow may
stee radients during heavy
rainfall. S0ils 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.

Water 1is
rapidly
Excess

if under-
pervious.
occur on

Well drained - Water is removed
itom thé 8oll readily but not
rapidly. Excess water flows
downward readily dinto underly=-
in§ pervious material or later-
ally as subsurface flow. Soils
have intermediate avallable
water storage capacilty (4-~5 com)
within the control section, and
are generally dintermediate in

texture  and depth. Hater
source 1s precipitation. On
slopas subsurface flow may

occur for short durations but
additions are equaled Dby
losges. These scils are usuy=-
ally free of mottles within 100
cm of the surface but may be
mottled below this denth.  Soil
horizons are ﬁsual§y bright
colored.

Moderately well drained -~ Water
18 removed Trom the 801l somew-
hat slowly in vrelation to sup-
plye. Excess water 18 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-bem) within
the control ~section and are
usually medium to fine in tex~
ture. Seils are commonly mot-
tled in the 50 to 100 cm depth.
Colers are dull brown in  the
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subsoil with stains and mot-
tles.
Imperfectly drained - Water is

removed from the soill suffi-
ciently slowly in relation to
supply to keep the soil wet for
a significant part of the grow-
ing season. Excess wailer moves
slowly downward if precipita-
tien 1s major suppiy. If sub-
surface water or groundwater,
or both, 1s main scurce, flow
rate may vary but the seoil
remains wet for a sgignificant
part of the growing season.
Precipitation is maln source if
available water storage capac-
itg is high; contribution by
subsurface fiey or groundwater
fiow, or both, increases as
available water storage capac~
ity decreases. S6ils have =&
wide range in availsble water
supply, texture, and depth, and

are gleyed vhases  of well
drained Bubgroups. These solis
generally have mottling below

the surface layers and gener=-
ally have duller colors with

depth generally brownish gray
with mottles of yvellow and
gray.

Pogorly drained - Water is
Temoved 50 slowly in relation

to supply that the soil remains
wet for a ccmgaratively large
part of the time the 3oil 8
not frozen. Excess water is
evident in the soil for a large
gart of the time. Subsurface

low or groundwater flow oY
both, in addition to precipitau
tion are main water sources;
there maX also be a erched
water table, with precig tation
exceeding evapotranspiration.
Soils have a wide range 1in
available water storage capac-—
ity, texture, and degth, and
are gleyed subgroups, Gleysols,
and Organic soils.

Very poorly drained - Water is
removed from the soil so slowly
that the water table remains at
or on the surface for the
greater part of the time the
soil is not frozen. Excess
water 18 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.




Clay ~ As a soll separate, the min-
aral soll particles less than
0.002 mm in diameter: wusually
counsisting largely of clay min~-
erals. As a soil rextural

class, soll materials that con-
tain 40 or more percent clay,
less than 45 percent sand and
less than 40 percent siltc.

Lobbles - Rock fragments 8 to
in diameter.

25 cm

Color — Soll colors are compared with

& Munsgell color chart. The
Munsell svstem specifies the
relative degrees of the three

simple variables of colov: hue,
value and chroma. For example:
10¥R 6/4 means & hue of 10YR, a
value of &, and a chroma of 4.

Complex (socil) ~ A mapping unit used
Tn defailed and reconnaissance
s0il survevs where two or more
soill series that are so inti-
mately iIntermixed in  an area
that it is impractiecal to sepa-
rate them at the cale of map~-
ping used.

Concretions - Hard grains, pellets or
nodules from comcentration of
compounds in the soil that
cement soil gralns together.

Conductivity electrical ~ A physical
quantity that measures the
readiness with which a2 medium
transmits electricity. It is
expressed as the rveciprocal of
the electric resistance (ohms)
or mwmillisiemens per com at 25
degrees € of & conductor which
is one cm long with a cross
sectiocnal area of one square
CHs It is used to express the
concentration of salt dn frri-
gation water or soil extracts.

Consistence {so0il} - The mutual
AttTHcti68% 61 the particles in
a soil mass, or their resig-

tence to separation ot deforma-
tion. It iz deseribed In terms
such as loose, soft, f{riable,
firm, hard, sticky, plastic or
cemented.

Consumptive wuse factor (LU} =~ The
ratic of consumptive use of
water by a crop to potential
evapotranaplration. and fran-

gpiration. An actively growing
cerop that completely covers the
s0ll 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 depths OfF wWater transpired
by the plants and evaporated
from the scil surface and from
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intercepted precipitation. Te
may be less or greater than
potential evapotranspiration.

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

Cover —~ This term generally has one
af rhe followlng meanings:

1. Vegetation or other mater-
ial providing protection

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

3. Any vegetation producing a
protective mat on or Jjust
above the soil surfacs.

Creep (s0ily =~ Slow mess movement of
gsoil and seil material down
rather gteep slopes primavily
undey the influence of gravity,
but  ailded by saturation with

water and by alternate frsazing
and thawing.

Decile portion - A one=tenth portion.
As used 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 ailuvial or glacioflevial
fan shaped deposit at the mouth
of a river that empties into a
lake or sea.

Deflocculate ~ To separate or to
break up soll aggregates into
individual particles by chemi-

cal or physical means or both.

Degradation {(of soils) « The changing
o a B0ilf0” a wmore highly
leached and more highly weath-
ered condition, wusually accom—

panied by morgholcgical changes

such as  the development of an
eluviated light colored {Ae)
horizon.

Drainage (so0il) = {1} The rapidity
and ~extent of the removal of
water from the soil by runoff
and flow through the sepil to
undergrownd spaces. {2} As =
condition of the spil, it
refers to the freguency and
duration of pericds when the
soil is free of saturation.

Drainage in soil reports is
described on the basis of
actual moisture conitent in

excess of field capacity {that
moisture retained afrer soil is



Appendix B

CLOSSARY

AASHO classlfication (s0il engineer-
ing) = The official classifica~-
tion of soil materials and scil
aggregate mixtures for highway
construction used by the Ameri-
can Association of  State High-
way Officials.

Acid so0ll - A soll having a pH less
an 7.0.

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

Alluvium - A general term for all

eposits of rivers and streams.

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

Association - A sequence of seoils 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-
fure percenta§e on dry weight
basis of a soll sample that has
been alr dried, screened, satu-
rated and subjected to a soil
moisture tension of 345 com of
water through a ermeable mem=-
brane for & period of 48 hours.
It approximates the soll mols-
ture retention capacity.

Available nutrient =
any &iement or
soll that
absorbed and
growing plants.

That pertion of
compound in the

can e readily
agssimilated by

Available soil moisture - The portion
of wateér In a soil that can be
readily  absorbed by plant
roots: generally considered to
be that water held 1n the soil

up to approximately 15 atmo-
spheres pressure.

Bearing capacit ~ Capacity of soil
;in mei1st to wet condltions) to

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

Bedrock —~ The solid rock that under-
ies s0il and regolith or that
is exposed at the surface.

- Stones which are
an 60 cm in diameter.

Boulders larger

Bulk density -~ The weight of overn dr

Buried soil -

¥
8011 (105 degrees Ci divided by
its volume st field wmoisture
conditions, expressed in grams
per cubic centimeter.

S0il  covered
alluvial, loessial, or other
deposit, usually to a depth
greater than the thickness of
the solum.

Dy an

Calcareous seil ~ Boil containing

sufficlent calecium carbonate
(often with magnesium carbo-
nate) to effervesce visibly
whig treated with hydrochloric
acid.

Caleium Carbonate Equivalent - Refers

to theée percent ol carbonates in
the soil expressed on the basis
of calcium carbonate. Terms
used to express the carbonate
contents of soils are:
nOnCcalcareous « » ¢ » » o «<1%
weakly calcareous . + « « 1-5%
moderately calcareous « +6~15%
strongly calcarecus . » 1H~257
v. strongly calcareous. 26-40%
extremely calcareous. . . >40%
Capillary fringe - A zomns of essen-
T1a17¥ Faturated soil just
above the water table. The
size distribution of the pores
determines the extent and

degree of the capillary fringe.
Carbon-nitroger ratio (C/N ratioc} -

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

Cation Exchange Capacit {CEC) -~ A
measure of Ege Total amount of

exchangeable cations that can
be held by a soil. Expressed
ini?illiequivalents per 100g of
soil.
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Soil from Site D2.

Classification:

Parent Material:

Moisture and Drainage:

Horizon

of

Bmg i

B3¢C

Ckg

Depth {cm}

21-8

&~0

3-27

2744

44120

Gleyed Eluviated Eutric Brunisol

Loamy, weakly weathered, weakly tc moderately calcareous, very gently
sioping glacio-lacustrine.

Humid, imperfectly drained, moderately pervicus; surface runoif
none Lo very slow,

Profile Description

Dark reddish brown {3YR 3/2.3, m} to dark brown (L0YR 3/3, 4) slightly
decomposed needles, feathermoss, herbaceous fragments and woody
material; strong, medlum fibered; abundant, fine, oblique roots;
highly porous; extremely acid; abrupt, smooth boundary.

Reddish biack (I10R 2.5/1, m) to dark reddish brown (5YR 3/3, d)
moderately decomposed needles, feathermoss, herbaceous fragmenzts
and woody material; strong, fine to medium fibeved; abundant, fine,
obligue roots; highly porous; neutral; abrupt, smooth boundary.

Yery dark graylsh brown (10YR 3/2, m) to grayish brown {10YR 3/2, d}
allty ¢lay loam; mottled; moderats, fine, granular; very sticky and
plastic when wet, very friable when moist, hard when dry; sbundant,
fine obligque roots; moderately porous; mildly alkaline; clear, smooth
boundary.

Dark brown (10YR 3/3, m) to light brownish gray {10YR 6/2, &) silcy
clay; mottled; weak to moderate, fine to medium granular; wvery
sticky and plastic when wet, very friable when moist, hard when dry;
plentiful, firne, wvertical reots; moderately porous; mildly alkaline;
clear, wavy boundary.

Grayish brown (2.5Y 5/Z, m) to light brownish gray (2.5Y 6/2, d}
clay; mottled; weak, very fine to fine, pseudo granular; sticky

and plastic when wet, firm when moist, very hard when dry; few, very
fine, random roots; moderately porvus; mildly alkaline and moderately
calcareous; gradual, wavy boundary.

Grayish brown (2.5Y 5/2, m} to light gray (2.5Y 7/2, 4) silcy clay
loam; mottled; massive; sticky and plastic when wet, firm when

woist, very hard when dry; very few, very fine, random roots; slightly
porous; mildly alkaline and weakly calcarsous.
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Appendix &,

Morphological Description and Chemical and Physical Data of Two Soils in the

Cranberry Portage Map Area.

Soil from Site DY,

Classification:

Parent HMaterial:

Moisture and Drainage:

Horizon

1-F

Bm

Aegl

Bt

cR

Depth fcm}

12«1

7-18

1823

23-38

38-5G

50-63

63+

Gleyed Brunlsclic Gray Luviscol

Loamy, wegkly weathered, non-calcareous, nearly leval To very gently
sloping, moderately steny till.

Humid, imperfectly drained, woderately pervious; surface rupoff
Yery siow.

Profiie Description

Dark reddish brown (5YR 3/2, m) to dark brown (7.5YR 3/2, &}, waakly
decomposed needles, herbaceous and woody fragments) sirong, medium
fikered; abundant, medium, horizental roots; highly porous; extre:
acid; abrupt, smooth boundary.

Black, well decomposed plant rvemains; weak, finz fibered; abundang,
medium, horizontal roots; highly porous; extremely acid; abrupt,
smooth beundary.

Dark grayish brown [I0YR &4/2, m} to light brownish gray {2.5Y 6/2, 4)
sandy loam; very weak, fine granular; nconsticky and sonplastie when wet,
loose when moist, soft when dry; plentiful, fine, horizontal roots:
highly porous; very strongly acid:; c¢lear, wavy boundary.

Grayish brown {2.5Y 5/2, m) to light gray {2.3Y 7/1, 4} loam; mottled;
strong, medium platy; slilghtly sticky and slightly plastic when we:r,
friable when moist, very hard when dry; plentiful, fine, herizonral
roots; highly porous; strongly acid; clear, wavy boundary.

Light brownish gray (2.5Y /2, m) to light gray {2.5Y 7/2, d4) loam;
mottied; weak, coarse platy; slightly sticky and plastic when wet,
friable when moist, very hard when dry; plentiful, fine, horizontal
roots; highly porous; strongly acid; clear, smooth boundary.

Dark brown (10YR 3/3, m) to pale brown {I0YR 6/3, d) clay; mottled;
weak to moderate, medium, subangular blocky bresking to weak, fine,
anguliar bloecky; slightly sticky and very plastic when wet, firm when
molst, very hard when dry; few, fine, random roots; moderately porous;
strongly acid; gradual, wavy boundary.

Brown {10YR 5/3, m) to pale brown (10YR 6/3, d4) clay loam; mottled:
very weak, fine, pseudo granular; slightly stlcky and plastic when
wet, firm when molst, hard when dry; few, fine, random roots;
moderately porous; strongly acid; clear, wavy boundary,

Gravish brown (2.5Y 5/2, m) to light brownish gray (2.3¥ 6/2, 4
loam; mottled; very wesk, fine pseudo granular; sticky and slightly
plastic when wet, very friable when moist, hard when dry; few, very
fine, random roots; moderately porous; slightly acid.

Carbonitic bedrock {dolostone).
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frequency of slopes in
different directions. A set of
10 slope classes are used to
denote the dominant but not
necessarilg most abundant
slopes within a mapping unit.
Letters are used for multiple

slopes (irregular surface).

Slope Elope Percent Approx.
Clags ﬁamg slope degrees
I level 0-0.5
2 nearly level .5-2.5 .3-1.5
3 wvery gentle 2-5 1-3
4 gentle 65 3:5-5
5 moderate 10-15 6-8.5
6 strong 16-30 §-17
7 very strong 31-45 1724
& extrenme 4670 25-35
9 steep 71-100 3545
10 very steep >100 >45
Underground runoff - {or
Seépage)-Wakter Tlowing towards
stream channels after

infiltration into the ground.
Unified Soil Classification

System
Tengineerinﬁ) - A
classification system
the identification of soils
according to their particle
size, radation plasticity

index and liquid {imits

Areas

based on

Urban Land -~ 80 altered or

ob8fructed by urban works or
structures that identification
of soils is not feasible.
Variant, goll - A soil whose
properties are believed to be
sufficiently different from

other known solls to justify a
new series name, but comgrising
such a limited %eograph ¢ area
that creation of a new series
is not justified.

Varve - A distinct band representing
the annual deposit in
sedimentary materials
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regardiess of and
usually consistiu§ of WO
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 la{er of clay laid
down in the fall and winter.

origin

Water balance, soil =~ Is the daily
amount of readily available
water retzained by the soil.

The daily soil-water balance iz

decreased by the amount that
the dail 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 1is assumed to be
lost by runof £ or deep
percolation.

Water table - (groundwater surface;

Iree water surface; groundwater
elevation) Elevation at which
the pressure in the water is
zero  wilith respect to the
atmospheric pressure.

Water-holding capacity - The asbility
of & spil to hold water. The
water-holding capacity of sandy
soils is usually considered to
be low, while that of clayey
goils 1is high. It is often
expressed in cm of water per 30
cm depth of soil.

Weatherin ~  The ghysical and
chemical disintegration,
alteration and decomposition of

rocks and minerals at or near
the earth’s surface by
atmospheric agents.

Xerophvyte -~  Plants capable of
gurviving extended periods of

goil drought.



Appendix C

S011. HORIZON DESIGNATIONS

ORGANIC HORIZONS

Organic horizons are found in
Organic soils, and commonly at the
surface of mineral soils. They may
occur at any depth beneath the sur-
face in buried seils, or overlying
geologic deposits. Theg contain more
than 17% organic carbon (approxi-
mately 30% organic matter) by weight.
Two groups of these horizons are
recognized, O horizons and the L, F,
and horizons.

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

0f The fibric horizen 1s the
least éecomgcsed of all the
organic soli: materials. Tt
has large amounts of well-

preserved fiber that are
readily ddentifiable as to
botanical origin. A fibyic
horizon has %G% or more of
rubbed fiber by volume and a

pyrophosphate index of 3 or
MOLEe .« f the rubbed fiber
volume is 75% or more, the

pyvrophosphate criterion does
not apply.

Om The mesic horizon is
intermediate stage
postion with intermediate
amounts of fiber, bulk den~
sity and water~holding capac-
ity. The material is partly
altered both physically and
biochemicalilyv. A mesic hori-
zon is one that fails to meet
the requirements of fibrie or
of humic.

the
of decom=

Oh The humic horvizon is the most
highly decomposed of the
organic spll materials. It

has the least amount of
fiber, the highest bulk den-
sity, and the lowest satu-

rated water-hoelding capacity.
It is very gtable and changes
very 1iittle ﬁhysicaily or
chemically with time wunless
it is drained. The Thumicg
horizon has less than 10%
rubbed fiber by wvolume and a
ghreph@sphata index of 3 or
eS8 .

B1¢]

LFH These organic
primarily from leaves,
woody materials and
ponent of
fectly to

horizons developed
twigs,
a minor com~
mosses under imper-
well drained forest

conditions.

L

B

This 1is an organic hovizon
characterized by an accumula-
tion of organic matter in
which the original structures
are easily discernible.

This i1s an organic
characterized b¥ an accunula-
tion of partly decomposed
organic matter. The original
structures in part are diffi-
cult to recognize. The hori-
zon may be partly comminuted
by soil fauna as in moder, or
it may be a partly decomposed
mat permeated by Fungal
hyphae as in mor.

this d1is an organic horizon
characterized by an accumula-—
tion of decomposed organic
matter in which the original
structures are indiscernible.
This material differs from
the ¥ horizon by its greater
humification chiefly through
the acticn of organisms. it
is fre%uently intermixed with
mineral, raing, especially

horizon

rear the junction with the

mineral horizon.

MASTER MINERAL HORTIZONS
Mineral Thorizons are those that

contain less than
by weight as

30% organic matter
specified for organic

herizons.

A

This is a mineral horizon or hor-

izons formed at or
face in
removal of materials
and suspension

near the z3ur-
leaching ox
in solufion
maximum in

the zone of

or of

situ accumulation of crganic mat-

ter, or both.

i.

Included are:

hovlizons in which organic
matter has accumulted as &
result of bislogical activity
(Ah);



W

been elu-
iron, alumi-
watter, or

2. horizons that have
viated of clay
num, Or organic
all of them (Ae);

3. horizons haviﬁg characteris—
tics of 1) and 2) above but
transitional to underlying B
or C {AB or A and B);

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

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

1. an enrichment in s8ilicate
clay, iron, aluminum, or
humus alone or in combina-
tion (Bt,Bf,Bfh,Bhf, and Bh);

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

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

This is a mineral horizon or hor=-
izons comparatively unaffected by
the pedogenic processes operative
in A and B, excepting (ig the
process of g1e¥ing and (ii the
accumulation of calcium and mag-
nesium carbonates and more solu-
ble salts {(Cca,Csa,Cg, and C).
Marl and diastomaceous earth are
considered to be C horizons.

This is consolidated bedrock that
is too hard to breask with the
hands or to dig with a spade when
moist and that does not meet the
requirement of a C horizon. The
boundary between the R layer and
overlying unconsclidated material
iz called a lithic contact.

Thisz is a layer of water in Gley-

golic, Or%anias or Cryosolic
solls. It is called a " hydric
layer in Organic soils.

LOWER=-CASE SUFPFI¥ES

b Buried soil hortizon.

o A cemented {irveversible) pedo~

enlc horizon. The ortstein of a

odzol, and a laver cemented by
calcium carbonate and a duripan
are examples.

37

ca

cC

A horizon with secondary carbo-
nate enrichment where the concen-
tration of lime exceeds that pre-
sent 1in the unenriched parent
material. It is more than 10cm
thick, and if it has a CaC03
equivalent of less than 15 per-
cent it should have at least 5
percent more CaC03 equivalent
than the parent material ({IC}.
If i1t 'has more than 15 percent
CaC03 equivalent 1t should have
1/3 more €aC03 equivalent than
ic. If no I is present, this
horizon is more than 10 cm thick
and contains more than 5 percent
by volume of secondary carbonates
in concretions or soft, powdery
forms.

Cemented (irreversible) pedogenic
concretions.

the
alumi-
matter alone or
When dry, it is

color value by
than an underly-
It is used with A

A horizon characterized by
eluviation of clay, iron,
num, or organic
in combination.
usually higher in
1 or more units
ing B horizon.
(Ae «

4 horizon enviched with amorphous
material, principally Al and Fe
combined with organic matter. It

usually has a hue of 7.5YR or
redder or 1its hue 1s 10YR near
the upper boundary and becomes

yellower with depth.
the chroma 1s higher than 3 or
the value ig 3 or less. It con-
tains 0.6% or more pyrophosphate-
extractable Al+Fe in textures
finer than sand and 0.4% or more
in sands (coarse sand, sand, fine
sand, and very fine sand}. The
ratio of pyrophosphate-extracta~
ble Al+¥Fe to clay {lesz than
0.0002mm) 1is more than 0.05 and
organic C exceeds {0.5%. Pyro-
ghosphate-extraetabie Fe is at

east D.3%, or the ratio of
organic C to yrophosphate~ex-
tractable Fe 1s less than 20, or
both are true. It is used with B
alone (Bf), with B and h {Bhf),
with B and g (Bfg), and with
other suffixes. The criteria for
"f¥ do not applg to Bgf horizons.

9]

When moist,

The following rizons are dif-
ferentiated on the basis of
organic carbon content: Bf -
0.5% to 5% organic carbon. Bhf-
more than 5% organic carbon.

A horizon characterized by gray

colors, or prominent mottling, or
both, indicative of permanent or
periodic intense reduction.
Chromas of the matrix are generw
ally 1 or less. It is used with
A and e (Aeg); with B alone (Bg):
with B and £ (Bfg); with B, h,



and £ (Bhfg); with B and t (Btg);

with C alone {Cg);
(Ckg)s
some

with C and k
others. In
materials,

and several
reddish parent

matrix colors of reddish hues and

high chromas ma
long periods o
these soils,

nated as g if
tling
bleaching on

paersist despite
reduction. In
horizons are desig-
there is gray mot-
there is marked
ped faces or along

or 1f

cracks.

Aeg

Bg

Bgf

This horizon nust wmeet the
definitions of A,e, and g.

These horizons are analo-
gous to Bm  horizons but
they have colors indicative
of poor drainage and per-
iondic reduction. They
include horizons occurring
between & and € horizons in
which the main features are
(i) colors of low chroma,
that 1s: chromas of 1 or
less, without mottlies on
ped surfaces or in the
matrix if peds are lacking;
or chromas of 2 or less in
hues of 10YR or redder, on
ped surfaces or in the
matrix if peds are lacking,
accompanied by more promi-
nent mottles than those in
the C horizon; or Thues
bluer than 10Y, with or
without mottles on ped sur-
faces or ipn the matrix if
peds are lacking. (it}
colors indicated In (1)} and
a change In structure from
that o©f the € horizons.
{(1i4) color indiecated in
(1) and illuviation of clay
too slight to meet the
requirements of Bt ; or
accumulation or ireos oxide
too slight to meet the 1im=
its of Bgf. {div) colors
indlicated in (1) and remo-
val of carbonates. B
izons occur In  some Orthice
Humic Clevsols and some
Orthic Gleyszols.

o~
Tiar g =

Ehfg, Btg, and others When
used in anv of these combi-
nations the limits set for
f, hf, t, and cthers must
he met.

The dithionite~extractable
Fe of this horizon exceeds
that of the IC by 1% or
motre. Pyrophosphate-ex—
tractable A + Fe 1is less
than the minimum limit spe-
cified for “f7 horvizons.
This horizen ocecurs in Fera

Gleysols and Fera Humic
Gleysols, and possibly
below the Bfg of gleyed
Podzols. It ia

h

distinguished from the Bfg
0of gleyed Podzels on  the
basis of the extractability
of the Fe and Al. The Fe
in the Bgf thorizon is
thought to have accumulated
as a result of the oxida-
tion of ferrcus iron. The
iron oxide formed dis not
associated intimately with
organic matter or with Al,
and it 1ie sometimes crys—
talline. The Bgf horizons
are usually = prominently
mottlied, with more than
half of the so0il materizal
occurring as mottles of
high chroma.

Cg, Ckg, Ccag, Csg, Csag When g
is uvused with £ alone, or
with € and one of the low-~
er—-case suffixes k, ca, =,
or sa, 1t must meet the
definiton for € and for the
particular suffix.

A horizon
matbar.

enriched with organic

It is used with A alone

{Ah}: or with A and e {&hs): orv

wité B alone (Bh}: or with & and

£ (Brf).

Ah A horizon gnriched with
crganic matter that either
has a color value at least
onne unit lower than the
unﬁeriyin% horizon or con=-
tains  0.5% more organic
carbon than the IC, or
both. It containg less
than 17% organic carbon by
weight.

Ahe An Ak hovizon
undergone

that thas
eluviation as
evidenced, under natural
condirionz, by streaks and
sglctghes of differing
shades of gray and often by
platy structure. It may bz
cverlain by a darlber-cow
lored Ah and underlain by a
lighter~colored Ae.

Bh This horizon countalns morve
than 1% organic carben,
less than 0.37 pyrophasp-
hate-gxtractable Ve, and
has a ratic of organie car-
bon  to pyrophoaphate-ex~
tractable Fe of 70 or more.
Generally the color value
and chroma are less than 3
when moist.

Bhi Defined under "f7.

Used as a modifier of the suf-
fixes e, f, g, n, and ¢t to denocie
an expresgsion of, but failure to
meet, the gpecified Iimits of the
suffix it modifies. Tt must be



placed to the right and adjacent
to the suffix it modifies. For
example Bfgj means a Bf horizon
with weak exXpression of gleying;

Bfjg] means a B horizon with weak

expression of both “f° and ‘g
features.
Aed It denotes an eluvial hori-

zon that is thin, disconti-
ggous or slightly discerni-
€.

It is a bhorizon with some
illuviation of clay, but
not enough to meet the lim-
its of Bt.

Bt

Btgi, Bmgi Horizones that are
tle but do wnot mest

eriteria of Bg.

It is a horizon with some
accumulation of p{rophospu
hate-extractable A and Fe

but not enough to meet the
limits of BEf.

mot—
the

BE§

Bat] or Bnj Horizons 1in which
development of solonetzic B
preoperties is evident but
insufficient to meet the

limits for Bn or Bnt.

Denotes the gresence of carho-
nate, as indicated by visible
effervescence when dilute HC! 1s
added. Most often 1t 1is used
with B and m (Bmk) or € (Ck), and
occaslionally with Ah or Ap fAhk,
éﬁ%%, or organic horizons (0fk,

A horizon slightly altered by
hydrolysis, oxidation, or solu-
tion, or all three, to give a
change in coler or structure, or
bothe It has:

i. Evidence of alterarion in one
of the following forms:

a) Higher chromas and redder
hues than the underlving
horizons.

b} Removal of carbonates,
elther partially (Bmk) or
completely (Bm).

2. Illuwviation, 1if evident, too
slight tc meet the reguire-
gea g of a Bt or a podzeolic

3. Some weatherable minerals.

4. No cementation or induration

and lacks a brittle consgisg-
tence when moist. This suf-
fix can be used as Bm, Bmgi,
Buk, and Bms.
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A horizon in which the
exchangeable Ca to exchangeable
Na is 10 or less. It must also
have kthe following distinctive
morphological tharacteristics:

rismatic or columnar structure,

ark coatings on ped surfaces,
and hard to very hard consistence
when dry. It is used with B, as
B or Bnt.

ratio of

A horizon disturbed by man’s
activities, such as cultivation,
log ing, habitation, etc. It is
used with A and 0.

A horizon with salts, dincluding
gypsum, which may be detected as
cxystais or velins, as surface
crusts of salt crystals, by
depressed crop growth, or by the
§resence of salt-tolerant plants.

t is commonly used with and k
{Csk), but can be used with any
horizon or combination of horizon
and lowercase suffix.

A horizon with secondary enriche
ment of salte more solubls than
calcium and magnesium carbonates
in which the concentration of
salts exceeds that present in the
unenriched parent material. The
horizon is 10 cm or more thick.
The conductivity of the satura-
tion extract must be at least 4
ms/cm and must exceed that of the
C horizon by at least one~third.

An illuvial horizon enriched with
silicate clay. It is used with B
alone (Bt), with B and g (Btg),
with B and n {Bnt), etc.

Bt A Bt horizon is one that
containsg 1lluvial layer-
lattice clays. It forms
below an eluvial horizon,
but may ocecur at the sur-
face of a soil that has
been partially truncated.
It wusually has a Thigher
ratio of fine clay to total
ClaT than IC. It has the
following properties:

of an ealu-
remains
no l1itho-

1. 1If any part
vial horizon
and there is
logie discontinuity
between it and the Bt
horizon, the Bt horizon
contains more total and
fine clay than the elu-
vigl horizons, as fol-
lows:

a) 1f any part of the
eluvial horizon Thas
less than 15% total
clay in the fine
earth fractionm (Zmm)
the Bt herizon must
contain at least 3%



2.

more clay,
10% clay-Bt
13% clay.

b) If the eluvial hori-
zon has more than
15% and 1less than
40% total clay in
the fine earth frac-
tion, the ratic of
the clay 1in the Bt
horizon to that in
the eluvial thorizon
must be 1.2 or more,
I 20% clay
increase in the Bt
over Ae.

2.2.,Ae
minimum

¢y Ef the eluvial hori-
zon has more than
407 total clay in
the fine earth %rac—
tion, the Bt hovrizon

must contain at
least 8% more <cla
than the eluvia
horizon, e.g. Ae 50%
clay; Bt at least
58% clay-.

A Bt horizon must be at
least 5 em thick. In
some sandy solls where
clay accumulation
oceurs fin the lamellae

the total thickness of
the lamellae should be
more than 10 cm in the
upper 150 em of the
profile.

In massive soils the Bt

hotizon should have
oriented clays 1in some
ores and also as
ridges betwean the

sand grainsg.

If peds are present, a

Bt horizon shows clay
skins on some of the
xres et 4 oael e A hmwiwmnkaT
Ok LG =S RNE LERFL Z A NFEz L -

ed surfaces and in the

ine pores, or shows
orlented clays In 1% or
more of the c¢ross sec—
tion, as viewed in thin
section.

If =& soil shows 4
lithologic discontinu-
ity between the eluvial
horizon and the Bt hor-~
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g

izon, or if only a plow
layer overlies the Bt
horizon, the Bt horizon

need show only clay
skins in some part,
either in some fine

pores or on some verti-
cal and horizontal ped
surfaces. Thin sec-
tions should show that

some part of the
horizon has about 1% or
more of oriented clay
bodies.
Bt j Btj and Btg are defined
under 1 and g-
A horizon that 15 markedly dis-

rupted by physical or faunal pro-
cesses other than cryoturbation.
Evidence of marked disruption
such as the inclusion of marerial
from other horizons, absance of
the horizeon, ete. musit be evident
in at least half of the cross
gsection of the pedon. Such tur—
baticen can rTesult from blowdown
of trees, mass movement of soil
on slopes, and burrowing animsls.
It can be used with any horizon
or subhorizon with the exception
of A or B alone; e.g. Aeu, Bfu,
BCu.

A horizon of fragipan character.
A fragipan 1s & loamy subsurface
horizon of high bulk density and
very low organic matter content.

When dry, 1t has a hard consis-
tence and seems to be cemented.
When moist it has moderate to

weak brittleness. It fregquently

has bleached fracture lanas and
is overiain by a friable B hori-
ZOT e Alr dry cleds of fragic

horizong slake in water.

A horizon affected by cryosturba-

tion as manifested by disrupted
and broken horizons,, incorpora-
4 e maF ot mwdala Faeam bl W
Lo L AJEE L IECE LU L L O A Oy d b ORFEAE LSy 3t ile s L7
izons and mechanical sorting in
at least half of the cross sec-
tion of the pedon. It is used

with A, B, and € alene or in com—

bination with other scbscripts,
e.g. Ahy, Ahgy, Bmy, Oy, Lgv,
Cygj, etc.

A frozen laver. It
with any horizon
Chz, Bmz, Cz, Hz.

may be usad
or layer, e.z.



Appendix D

DESCRIPTION OF LANDFORMS

C.1 GENETIC MATERIALS

Unconsolidated mineral component

The unconsolidated mineral compo-
nent consists of <clastic sediments
that may or may unot be stratified,
but whose particles are not cemented

together. They are essentially of
lacial or postw-glacial origin but
consolidated and

nclude gcorly
weathered bedreck.

Anthropogenic ~ Man-made or man-modi-
giea materials, including those
associated with mineral exploi-
tation and waste disposal.

Colluvial =~ Massive
we stratified, nounsorted to
poorly sorted sediments with
any range of particle sizes
from clay to boulders and
blocks that have reached their
present position by direct,
gravity-induced movement.

to moderately

They are restricted
ducts of mass-wasting wherehy
the debris is not carried by
wind, water, or ice (excepting
snow avalanches).

to pro-

Eolian ~ Sediment, generally consist~
ing of medium to fine sand and
coarse silt  particle sizes,
that 1s well sorted, goorly
compacted, and may show Inter-
nal structures such as cross
bedding or ripple laminae, or
may be massive. Individual
grains may rounded and show

Zrains ma be
signs of %rostiﬁg.

These materials
trangported
wind action.

have been
and deposited by

Fluvial -~ Sediment
ing of grave
minor fractionm
clay. The gravels arse
cally roundead and contain
intersticial sand. Fluvial
sediments are commonly moder-
ately to well sorted  and disg-
play stratification, but mag-
sive, nounsorted fluvial gravels
do occur. These materisis have
been transported and deposited
by streams and vrivers. Finer
textured Fluvial deposits of

%enerally consist=-
1 and sand with a
of aiit and

typi-
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modern rivers are termed Allu-
viume.

Lacustrine - Sediment generally con-
sisting of either stratified
fine snad, siit, and clay depo-
sited on the lake bed; or mod-
erately well sorted and strati-
fied sand and coarser materials
that are beach and other near~
shore sediments ftransported and
deposited by wave action.

These are materials that
either have settled from suse
ension in bodies of astandin

resh water or have accumulate
at their margins through wave
action.
Marine - Unconsclidated deposits of
clay, =silit, sand, oy gravel
that are well to moderately
well sorted and well stratified
to moderately stratified (in
some glaces containing shells).
They have settled from suspen=-
sion ian salt or brackish water
bodies or have accumulated at
their margins through shoreline

processes such as wave action
and longshore drift.

Morainal - Sediment generally con-
Elsting of well compactad
material that 1s nonstratified
and contains a heterogensous
mixture of article sizes,
cften in a mixture of sand,
silt, and clay that has been

transported beneath, Tbeside,

on, within and in front of a
glacier and not modified by any
intermediate agent.

Saprolite = Rock containing a high
proportion of residual silts
alteration,

and clays formed b{
chiefly by chemical weathering.

The rock remains 1In a coher-
ent state, interstitcial grain
relationshing are undisturbed
and no downhill movement dus to
gravity has occurred.

Undifferentiated - A lavered sequence
of  more than three typed of




genetic material cutcropping on
a steep erosional escarpment.

Voleanile - Unconsolidated pyroclastie
sediments . These include vol-
canic dust, ash, c¢inders, and
pumice.

Qualifving Descriptors

These have been introduced to gua-
1ifvy the enetic materials and to
supply additional information about
the mode of formation or depositrional
environment.

Glaclal - Used to qualify nomglacial
genetic materials or process
modifiers where there is direct

evidence that glacier ice
exerted a strong ut secondary
or indirect control upon the

mode of origin of the materials
or mode of operation of the

TOCEesS + The use of this qua-

ifying descriptor implies that
glaclier ice was close to the
site of the deposition of a
material or the site of opera-~
tion of a process.

Glaciofluviagl - Fluvial materials
showing clear evidence of hav—
ing een deposited elther

directly in fromt of or In con-
tact with glacier ice.

Glaciolacustrine - Lacustrine materi-
als deposited 1in contsact with
glacial ice.

Glaciomarine ~ Materials of glacial
origin laid down in a wmarine
environment, as a result of
settling from melting, floating
ice and ice shelves.

Organic component

The organic component counsists of
peat degcsits containing >30% organic

matter by welight that may be as thin
as 10 em 1f they overlie bedrock but
are otherwise greater than 40 cm and
%enarally greater than 60 ocm thick.
hhe classes and thelr definitions
follow.
B Bog
N Fen
5 Swamp

Bog - A bo is a peat-covered or
péatﬂ%illed area, generally
with a high water table. Since
the surface of the peatland 1is
slightly elevated, bogs are
either "~ unaffected or partl
affected by nutrient-ric
groundwaters from the surround-
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ing mineral s0ils. The
groundwater is generally acidic
and low in nutrients (ombro-
trophic). The dominant eat
materials are sphagnum and for-
est peat, underlain, at times,
by fen peat.

A fen 1s a
peat-filled area with =a &i%é
water table, which is usually
at the surface. The dominant
materials are shallow to deep,
well to moderately decomposed
fen peat. The waters are
mainly rich in nutrients {min-
erotrophic) and are derived
from mineral soils. The peat
materials arve therefore higher
in both nutrients and pH than
the peats associated with bozs.

peat-covered or

~ A swamp is

Swamp a peat-coverad or

peat—=filled area. The eat
surface is level or sligncly
concave in crossg section. The
water table is freguentiy at or
above the peat surtfare. There
is strong water movement from
marging or other mineral
sources. The microrelief is
hummocky, with many pools pre-
sent. The waters are neutral
or slightly acid. The dominant
peat materials are shallow ta
deep mesic to Thumic forest and
fen peat.

C.2 GENETIC MATERIAL MODIFIERS

Material modifiers
qualify unconsolidated mineral
organic deposits.
classes serve

are uged to
and
Particle-size
to indicatre the size,
roundness, and sorting of unconsoli-
dated mineral deposits. Fiber
classes indicate the degree of decom-
position and fiber size of organic
materials.

Particle size classes for

unconsolidated mineral materials

Blocky: An  accumulation of angulax
particles greater than 256
mm in size.

Boulderyv:An accumulation of rounded

particles than

greater
mm In size.

b g
L7260

Clayey: An accumulation of particles
where the fine earth frac-
tion contains 357 or wmore
clay {(<0.002 mm) by weight
and particles greater than 2
mm are less than 337 by
volume.



Cobbly: An accumulation of

particles having
of 64~256 mm.

Gravelly:An accumulation of rounded
articles ranging in size
rom pebbles to boulders.

rounded
a diameter

Loamy: An accumulation of particles
of which fine earth fraction
contains  3I5% or more
{(<0.002 mm) by weight
particles greater than 2 mm
are less than 357 by volume.

An  accumulation of
particles having
of 2~-64 mm.

An  accumulation of
fragments having
of %«256 mm.

An gccumulation of particles
of which the fine earth
fraction contains more than
70% by weight of fine snad
or coarser particles. Par—
ticles reater than 2 mm
oeccupy ess than 3572 by
volume.

clay
and

Pebbly: rounded

a diameter

Rubbly: angular

a diameter

Sandy:

Silty: An accumulation ofparticles
of which the fine earth
fraction contains less than
15% of fine sand or coarser
articles and has less than
5% clay. Particles greater
than 2 "mm occupy less than
35% by volume.

Fiber classes for organilc materials

The amoont of fiber
bility are important
featureg of organic deposits in that
they reflect on the degree of decom-

osirtion of the material.
ence of woody materials
aiso of prime” importance.

and its dura-
characterizing

The preva-
in peats is

Fibric:The least decomposed of all
organic materials; there is a
large amount of well-preserved
fiber that is readily identi-~
fisble as to botanical origin.
Fibers retaln their character
upon rubbing.

Mesic: Organic material in an
intermediate stage of decom~
postion: intermediate amounts
of fibher are present that can
be ddentified as to  their
botanlical origin.

Humic: Highly decomposed organic

material; small amounts of
fiber are present that can be
identiflied as to their botani-
cal origin. Fibers can be
easily destroyed by rubbing.
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Woody: Organic material containing
more than 30% of woody fibers.

c.3 SURFACE EXPRESSION

The surface expression
materials is their form
of slopes) and pattern of forms-
Form as applied to uncounsolidated
deposits refers specifically to the
product of the initial mode of origin
of the materials. When applied to
consolidated materials form refers
to the product of their modification
by geclogical processes. Surface
expression also indicates the manner
in which  unconsolidated genetic
materials relate to the underlying
unite.

of genetic
(assemblage

Consolidated and Unconsolidated
mineral surface classes

Inclined -~ A sloping,

Apron ~ A relatively gently slope at
the foot of =a stee?er slope and
formed by materials from the
steeper, upper slope.

Blanket - A mantle of unconsolidated

materials thick enough to mask
minor dirregularities in the
underlying unit but still con-

forming to the general underly-
ing topography.

A fan-shaped form to
the segment of a cone and hav~
ing a perceptible gradient from
the apex to the toe.

Hummocky -~ A very complex sequence of
sfopes extendin from somewhat

gimllar

rounded depressions or kettles
of various sizes to irregular
te conical knolls or Lknobs.

There 1s a general lack of con-
cordance etween knolls or
depressions. Slopes are gener-

ally 9~70% (5-35 degrees).

upidirectional
surface with a generally con-
stant slope not broken
marked irregularities. Slo
are 2-70%7 (1-35 degrees).
form of inclined slopes 1s not
related to the d1initial mode of
origin of the underlying mater-

by
&8
[22

1al.
Level - A flat or very gently slop-
ing, unidirectional gurface

with a ﬁenerally constant slope
not broken by marked elevations

and depresslions. Slopes are
enerally less than 2% {1
agree) .



Rolling « A very vrepular sequence of
moderate slopes extending from
rounded, gometines confined
concave depressions to broad,
rounded convexities producing a
wavelake attern og moderate
relief. glope length is often
1.6 kmt or greater and gradients
are  greater than 5% (3
degrees) .

Ridged -~ A long, mnarvow elevation of
the surface, usually sharp
crested with steep sides. The
ridges may be parallel, subpar-
allel, or intersecting.

Steep - Erosional slopes, greater
than 70% (35 deﬁrees}, on both
consolidated and unconsoclidated
materiale. The form of a steep
erosional slope on unconsoli-
dated materials is not related
to the 1initial wode of origin
of the underlying wmaterial.

Terraced — Scarp face and the hori-
zontal or gently inclined sur-~
face (tread) above it.

Undulating -~ A wvery regular sequence
of gentle slopes that extends
from rounded, sometines con-
fined concavities to broad
rounded convexitles producing a
wavelike pattern of low local
relief. Slope length is gener-
ally less than 0.% km and the
dominant gradient of slopes is
2-52 (1-3 degrees).

Veneer — Unconsolidated materials too
thin to mask the minor irrigu-
larities of the underlying unit
surface. A veneer will range
from 10 em to 1 m in thickness
and will possess no form typi-
cal of the materials’s genesis.

Organic surface classes

Elanket - A mantle of organic materi-
als that is thice encugh to
mask minor irregularities in
the under~lying unit bhuet still
conforms to the general vnder-
lying topography.

fen oceupying con-

Bowl =~ A bG% or
aped depressions.

Cave=g

Domed ~ A bog with an elevated, con-
vex, central area much higher
than the margin. Domes mag be
abrupt (with or without a fro-
zen core} or gently sloping or
have a stepped surface.

Floating = A level organic
asaociated with a
and not anchored
bottom.

surface
pond or lake
to the lake

Horizontal -« A flat peat surface not
roken by marked elevations and
depressions.
Plateau - A beog with an elevated,
at, central area only
s%ightly higher than the mar-
gin,

Ribbed - A pattern of parallel or
reticulate low ridges associ-
ated with fens.

Sloping -~ A peat surface with a gen~
erally constant slope not bro-
ken by marked irregularities.

Veneer -~ A thin (40 to cm.) mantle of
organic materials which gener-
ally conforms to the underlving
topography. They may or may
not be associated with discon-
tinuous permafrost.



Guides for Evaluating Soil Suitability for Selected Uses,
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Tabie 2 Guide for assessing gell scicsbility for pivric are

This yuide applies to solls considered for invensive uge as park-type plonle areas. 1r i§ assumed that most vehdroular ?ra?“
will be confined to the access roads. Seil suluabilivy for growing and maintalining vegetatisa 18 net s pary of this g
as influen aed bv m:isiute, but is an tepertant item te consider in the final evaluaticon ot sife.
1/ - TR Ly
Svwheol™ items Degree of Scil Suivabilidicy
Affecting e R
Use Cood - G Fair - F Paor -~ P
2/ , . . { e
w Wetness— Yery rapidiv. Hederately we drained
rapidly, well solly subject o X cToto
and moderately seapage or ponding and
well drained soils imparfectly drained soils
not sublect to not subject te ponding or ndter rable
seepage or ponding, seepage. Hater Table 0 om oand
Harer table below above 50 om for shorc surface
20 em during perlods duti:g SOHATN
seasen of usge. 2f uge.
i Flooding Nore during May floocd 1 or I times Floods
season of use. ner vear for short rimes
ricds during sesscn € use
HEE .
€ Siope 0-6% 5-15%
& Aurface Snil L, FS5L, VFHEL, L siL, £L, BCL, s4ghL, 15, b4
Textures’ »2 and sand other than
faoge sand,
¢ Coarse Fragments 0-207% D50y 104
an Surfeces/
B Stoninessd! Stones 2 & apart Stones I-7 m apart Stones O.1-1 m apart
{Class O ro 73 {tilags 3} iClass 4
T Rocki heuﬁszﬁf &/ Rock exposures Rock exposures roughly Rock wxpﬂsarei=
roughly 30-10G0 10-30 m *part and apart and cove
Gr MOTe m apati covey LO-25% of of the surface. AYEag .,
and cover < 1G% the gurface,
of the surface,
it teeful Moisturel Water sterage srorage capaclity
capaciny 1S = T.53-1% omoand/or soderate
and/or adeguate rainfall and/or moderace
rainfell and/or svapotranspiration.
low evapoprans-
pivacion .
= The the ngture .

aleo definiticns for veoarse frapgm

in the Fleld {(Canada vtoll Sarvey
gravelly selis may he rated as na
che gravel iz embedded in

oekiness .:sfﬂ‘{‘;;.‘i“?f: fextural
; : fragme

aoe aoll textare influences
Moderstely well and well
Yery vhallow soilz agre

¢
h

BELUYEe @ TRRORTHE
igations wiil ke

fyrgre fo
. oand

item attespty to ovalsat
throgeh rainfall, less hr

smpdratd rage wiihi

gurtion of the vear, wator sio

3 terma e

et st ive Frowile,
: ronting L
capac iy may nol

draivage -~ lagses
ixpose of
vel excesds

cmodn size.




?ahle 3.

This gulde applies teo soils te be used Intenaively for plavgrounds for basebgll,
These areas are sublect to Intensive foot traffic.
texture and conslstence that gives a firm surface penevally azre regquired.

organized pames.

and coarge fragments

el

Sail suirsbility for
s an 1mpcxt ne lrem

i

. 17
Symbol™

Jaide for assessing soil suitabilizy Ecr p;sygroavﬂs.

& nearly
The

growing and maintaining vegetstion is nct a part of this
o cﬁnsfder iw the £inal evs

site.

foorball, badminton, and for other similar
level surface, geod drainage, and a soil
most desirsble solle are free of rock vutecrops

az influvenced by molsture, but

€, ewtEpr

Items Degree of 501l Saitab‘i by
#Efecting e e s S o e -
Use Gond - G Faivr - F Very Foor - ¥

W Wetnessg’ Rapidly, well and Moderately well Imperfectly dralned Yery poorly drained and
moderataly well drained solis subject solls subject to permanently wet solls,
drained soils with to cecesrlonsl seepage segpage or ponding,
ac ponding or or ponding of shore and puorly drained
seepage. YWater duraticn and imperfectiy sollis. “ater rable
table below 75 om drained soils. Water above 30 om during
during season table below 50 om seagon of uge.
of use. during season of use.

14 Flooding Nene during seascn Occgaional flooding, Filoods every vaesr Prolonged ding
af use. Hay flood once svery during zeason of during season of uge.

2-3 years during uEe.
season of usme.

k Permaabilicy Yery rapld te Hoderately slow Very glow.
moderate. and slow.

t Slope 02 I-5% 5wBi »9%

d Bepth to =100 em 50-100 emd/ 55 emd/

Bedrock

[ Coaree fragments Relatively fres of < 203% coarse fragments. =20% coarse fragments.

on surfaces. coarge fragments.

s Stoninesas/ Stones =10 m aparce. Stones 2-10 w apart. Stenes 0.1-2 m spart. Stones <0.1 m apart.
{Class O to 1) {Class 2) {Class 3, 8) {Clazs 3}

x Rockinesa?/ Rock exposures Rock exposures 30100 - Rock exsosures <30 m Rock curcereps too
»100 » spart and apart and cover sbout apart and cover »10% frequent o permit
cover 2% of the 2-10% of the surface. af the surface. rlayground location.
gurface,

5 RnrfaaaﬂSail EL, FSL, VFYL, L 1%, €%, SCL, 84LL, L8 5, Sig, Cif; 5, 5% Featy scilsy § and LS

Tenpurel/ 4/ subject to blowing.

] Depth to Sand 10 em $6-3100 em =50 om

ot Gravells

© Useful Molsturel’  Water stgrage Water stoTege capacicygi Yater storape capaci tvgf
cagacity.¥:>35.6 7.5-13 om and/or moderate  <7.5 om and/nr low
cr and/or adeguate rainfell end/or moderate rainfall and/cr high
rainfall snd/or svapetranapiration. evapotranspliratisn,
low evapotrang-~
piration.

if

=" Lee glso definiticns for cosrse fragments,
Soils in the Fleld {(Canada Soll ZSurvey Committes,
Coarss fragments for the pursose of this table

The symbols are used fo indicats the nar

wongrade to & very poor sultabiiiiy

raving if

rogkiness,

include gravels an

ure of the limirazion,

stoniness, s
1878},

xtural o

cebbles.

fer

nd soll dreinape classes in

Suxface soll texture influences acll -atings as it affects foon tyafiicebility, rness, dust,
hdwerse mell raxtures may be parrislly or complerely overcome with the additien

Z Moderately well and well drained §5€, Si0 and © ssils may be raved fair.

57

-~ Bepth te gsand or gravel 1z congidersd 2 limiration in that levelld gravel, rthereby
bringing about adverse purface Lextures znd undesivsble awounts o of copscil

tey the levelling process would overcome this liwmfrastien.

F- . .

= This ftem attempts to evaluate the adeguecy of woisture for vegetative growth., It insornorates ¢ concept of supsly
vhrough rainfall, loss through evapotranspiration, and storape within the rooting zone, In sofls where the water table
ig within recting depth for a signiflcanc porticn of the vear, water ssorage capacity may not significantly {nflusence
vegstarion growth.
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Teble 3. Guide for assessing soll auitability for permanent buiidingsél.

This guide applics to undisturbed solls ro be evaiuated for single-family dwellings snd other structures with similar foundation
requitenente. The emphasis for rating soils for buildings is on foundation requirements; but soll alope, ausceptibility to
flooding and other hydrologlc conditions, such as wetness, that have effects beyond those related excluaively to foundatioms

are coneidered too, Alsc considered are soil properties, particularly depth to bedrock, which influence excavation end
conptruction costs for the building ireself and for the installation of uriliry lines. Excluded are limltations for secil
coregivity, landscaping and septic tank absorption fields.

Symbolij Ytems Degree of Soill Suita%ility;/
Affecting
Uee Good -~ G Falr -~ ¥ Poor ~ P Yery Poor - ¥
w Werneand! With B L8 With Basements: With Bapements: With Basements:
Very rapidly, Hoderately well Inperfectly, poorly, Permanently wet scila.
rapldly and well drained. and very peorly drained. Without Basements:
dratned, Without Basements! Withour Basements: Permanently wet solls.
Withour Easements: Imperfectly drained. Poorly and very poorly
Very rapidly, drained.
rapidly, well sand
modeyately well
drained.
h Bepth to Seasonal With Basements: With Basementa: with Basementg: With Basements:
Weter Tablie »15G om 75150 em 25-75 om <25 em
Without Basements: Withou: Basementa: Without Basemants: Without Basements:
>75 em 50-¥5 em 2550 om <5 cm
4 Flooding Kone None Oocesiongl flsoding freguent flooding
(once in 5 vears) {every yoar)
¢ $loped/ -9% 9-15% 15-30% =302
a Subg:adaé/
&. AASHC group G4 5-8 =8
index?
b. Unified moil GW, 6P, &W, SF, el (with #.1.8/ <15} oL Geteh P.1BY of 15 oH, OL and 2¢
clagues SM and GC and and ML or wore}, CH and M
sC
£ Potentigl Frost Low (1, F2) ¥oderate (¥3) High (¥4}
Action
] Stoninenad/ Stenes »10 m apart Stones 2-10 = apart Stones 0.1~-2 m apart Scones <0,1 = apart
{Clags O to 1) {Class 232/} ¢(Class 319/ o 4) (Class 5207y
r fockinenad/ 1L/ Rock exposures Rock exposures 30-100 = Rock exposures <30 m Rock exposures foo
=100 w apart and apart and cover I-10% apert and cover »102 frequent to aliow
cover <21 of of the surface of the surface location of permsnent
the aurface bulidings
d Gapth to Bith Basemente: With Basementg: With Basements: With Basements:
Badrackit/ 150 e 165150 e 56-10G om <50 o

Hithout Besements:
»100 en

Without Basemenisg:
0100 om

¥itbout Zasemsunts:
<30 cm

By halving the slope limite, this teble can be used for avaluatiog eoil suitability for bulldings with

aut with foundation vequiremsnts nob sxseeding those of ordinary three-stovey dwellings.

preparetion sndfor melntenance,

{Carada Scll Survey Committee, I¥78).

The symbols are used to indicats the nature of the limitatlon.

This item sptimastes the strength of the soil, that is, ite sbiliey to withetand applied loads.

Beduce the slope limite by one half for those zolls mublect to hillside alippage.

Index values frow lsboratory tests were used; otherwise the estimated Unifisd classes were ussd,

= PF.I. wpeans plasticity index,

Frost heave only applies where frost penetrates to the sssumed depth of the footings and the scil is molst.

frost action classes sre taken frowm the United States Army Gorps of Pngineers (1962), pp. 5~8.

167

=~ Rate one class better for huildings without basements,

11/

large floor arvess,

Sows solle sevesped as fair or poor may be good sites frow an semthetic or use standpeins, but they will require more sits

For an explenstien of rockinees, stoninses and soil drainage classse, see the Manual for Describing Soils in the Fleld

When availshle, A4SHO Group

7 ]
-~ Group index walues wers estimstved from Iinformation published by the Portland lement Assoclation (PCA, 19623, pp. 23-2%,

The potentisl

=+' Rave one class better iIf the bsdronk iz soft encugh so that 1t cen be dug with light power eguipment such as backhees.
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Table F. Gulde for assessing soll suitabi}ity for local roads aud streezsd! .

This guilde appliles tec solls te be evaluated for construction and maiutenance of local roads and streetg. These are improved roads
and streets having some kind of all-weather surfacing, commonly ssphalt or concrete, and are expected to carey actomobile rraffic
all year. They consist of: (1) the underlying local scil material (either cut or £1311} called the subgrade; {I) the base
material of gravel, crushed rock, or lime or acil cement stebilized s0il) called the subbase; and (3) the actual road surface

or pavement, either Flexible or rigid., They alss are graded to shed water and have ovdinary provisions for dralnags, With

the probable exception of the hardened surfave laver, the roads and streets are bullt mainliy from the soil at hand, and cuts

and Fills are limitred, usually less than 2 meters, Zxcluded from consideration in this gulde are highways deslgned for fast-
moving, heavy trucks.

Properties that affect design and conatzuction of roads and streets are: (1) theose that affect the load supporting capacilty and
stability of the subgrade, and (2} those that affect the workabilivy and amovnt of cut and £ill, The AASHO and Unified

Clagsification give an indication of the traffic supporting capaclty. Wetness and flooding affect svability. Sleps, depth of
hardrock, stoniness, rockiness, aﬂd we*neea affact the ease of excavation an& the amount og eyt and Eill ta reach an even Eraﬁe
°ymbolzi Items Degree of Soil Sui*abilitv
Affecting A e et s S S T
Uae Good - G Fair - F Poor ~ P Vary Foor - ¥
w Werneauél Very rapidly, luperfectly drained Poarly and vary Permanenzly wet solls
rapidly, well pooriy drained

and moderately
well drained

i Filooding Xone Infrequent Jceasional Freguent
(once 1n 3 years) {ence in Z-4 vears} {avery vear)
Slope 0-8% G--15% 15 30% = 530%
d Depth tg *100 cm 58-190 om <50 om
Badrockd/
a Suhgradeif
a. AASHOC 7rcup G4 5-8 >8
indexb
b. Unifted soil oW, GP, s¥, SP, oL (eith PoLB w15 oL twith 2.1.8 0f 15 0B, 0n and Pe
classes &M, Ges! and sc?/ and Mi or mote), LR and MM
£ Sugceptihility to Low (¥1, F2) Moderate (F3) High (F4)
Front Heavel

] Stoninessd’ Stones » 2 m apart Stones 0.5-2 m apart Stenes 0.1~0.5 m apart Stones <0.]1 = apart
(Claga O to 2) (Class 3) {Class 4} (Clasg 5)

z Rockinessd/ Rock exposures Rock ewposures 30-100 m Reck exposures <30 m Rock exposures too
»1686 m apart and apart and cover 2-10% apart angd zover »i0% frequent to permit
cover <24 of the cf the surface oF the surface location ¢f roads and
gurface stregts

if

These guldelines, with some adiustment of slope end rockivess limirs, will also be useful for gssessing solls for use as
parking lotg,

Svmhels svs used to indicste the nsture of che limiravien,

For an explanation of stoniness, rockiness end soll drainsge classes, ses the Canada Soi) Informacion Svystem {Canada Soil
Suypesy Commitvee, 1978).

Rats one class better if the bedrock 1s soft encugh so that ir can be dug with light power equipment and is
ripmable by maghinery,

= This item estimates the strength of s0ll materiais as it applies to roadbeds. When avallable, AASHO Group Tndex values from
laboratory tests were used; otherwise, the estimated Unified classes were used., The limltations were estimeted
ssguming that the roads would be surfaced. On unsurfaced roads, rapldly drained, wvery sandy, poorly graded solils
| mBY cauge waahboard or rough roads.

5/ . .

- Group index values weve estimated from information published by the Fortland Cement dssociation (PCA, 1962} pp. 2315,
i7

- Bowngrade to moderate if content of fines fless than 200 mesh) s greater than about 30 percent,

B/ .

- F.I. weans plagticiry index.

g/

Froat haave 18 important where frost penetrates below the paved or hsrdened surface laver and moisture *ra“s; reabl
by caplllary movement lg sufficlent te form lze lenges at the freezing point. The suscepribilicy cladses are taken ‘rcv
the United States Arvmy Corps of Enginesrs {1962) pp. 5-8.
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