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RESOLUTIONS

N.5.8.C. Meeting
1965

Whereas the present title of the soil drainage classes, outlined in

the 1963 report, is misleading.

Therefore, be it resolved that the present title be changed from

"Soil Molsture Classes" to "3Soil Drainage Classes',

Moved by B. C. Matthews
Seconded by P. Lajoie

Carried

Be it resolved that the N.S5.S5.C. Committee recammend that the Chairman

Whereas

of the N.5,5.C. prepare an introduction to the next report in
which the philosophy behind the evolution and development of
the Canadian system of taxonomic classification is explained.

Moved by B. C. Matthews
Seconded by W. E. Bowser

e end a3
e R

it is of utmost importance that the definition and description
of each class in each category be such that they cannot be
misunderstood.

Therefare, be it resolved that in the reports of this present meeting,

Whereas

Whereas

the various classes in each category will be defined in
terms of differentiating characteristice and some other
characteristics that are not differentiating for the par-
ticular class may be included in the description but should
be clearly indicated as non-differentiating characteristics,

Moved by B. C, Matthews
Seconded by A, Mailloux
Carried

1) the N.S.S5.C. at its meeting in Winnipeg, March k-6, 1963,
recognized the need for additional interpretation of soil
survey information as part of the Canadian Land Inventory
program of ARDA and agreed to develop a soil capability clas-
sification system and establish an inventory of agricultural
soil capability for the settled areas of Canada,

2) the need is now apparent for the establishment of land
capabllity classification systems for forestry, wildlife
and recreation land uses,
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Whereas 3) ARDA has established additional staff to implement these
capabllity systems and has requested the members of the
organization of N.5.3.C. to assist their staff in the use
of soll survey information in their land inventory program,

Therefore, be it resolved that the N.S5.5.C. endorse the principle of
cooperation by its msmber organizations a) in meking available
the soil survey data that they have assembled and b) in advising
on the interpretation of soll survey data by scientists in the
forestry, wildlife, and recreation capability inventory programs.

Moved by D, W. Hoffman
Seconded by R. Baril
Carried

5. Be it resolved that the N.5.5.C. express the sincere appreciation of
its members to the Quebec Department of Agriculture and
Coleonization for the warm welcoms and social hour provided on
Wednesday evening.

Moved by H.W.R. Chancey
Seconded by J. Hilchey
Carried

6. Be it resolved that the N.S.5,C. express the sincers appreciation of
its members to Laval University and its Faculty of Agriculture
for providing excellent facllities for the plenary and sub-
comittee meetings and for arranging the interesting tour of
the Agriculture Service Building and for the pleasant reception
on Monday afternoon.

Moved by A. Dube
Seconded by D, W. Hoffman
Carried

7. Be it resolved that the N,5.5.C. express the gratitude of its members
to Dr. L, Daviault, Director of the Canada Forest Research
Laboratory, for providing facilities for subcommittee meetings.

Moved by B. Rochefort
Ssconded by L. Farstad
Carriled
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Appendix I
REFORT N LANDSCAPE FEATURES

D, B. Cann
Chairman, Subcommittee on Landscape Features

The 1948 and 1955 reports on landscape features contain a large amount
of valuable background material concerning the methods of dealing with
landscape features in the various provinces. They contain also, proposed
classifications of topography, landforms, erosion, stoniness, land use, and
vegetative cover, some of which were suggested for trial and others were
adopted for use,

The present subcommittee was asked to make a careful and critical
review of this material and to endeavor to find acceptable solutions to
somp of the controversial matters arising out of these reports. The report
of the subcommittee, which follows, is presented in three sections --

(1) Land Forms and Topographic Classes, (2) Erosion and Stoniness, and (3)
Land Use and Vegetative Cover.

1. Land Forms and Topographic Classes

Land Forms: The subcommittee felt strongly that some means of indicat-
ing land form on the map in relation to soil type was important. It would
be desirable to have a method of indicating land form in the mapping symbol,
but there are many difficulties involved and no satisfactory scheme was
propoeed .

The subsomnittee proposed that a list of land forms be compiled
describing those secondary landforms that are encountered by the surveyor
ard which are not adequately described in standard texts. It was recom-
mended that soil survey organizations in each province be asked to supply
a list and description of the landforms recognized in their area and, if -
possible, to supply aerial photographs illustrating these landforms. Such
photos would be uszed to compile a national collection of landform illustra-
tions,

During the discussion by the plenary session, it was pointed out that
several agencies were investigeting landforms or had photos of landforms
available,

It was moved that action be delayed until we hawve further information
on the subject. Carried.

Topographic Classes: The topographic classes suggested for use in
1955 were given critical examination. It was felt that, in general, the
classes should be retained, but the symbols could be simplified. It was
falt also that additions to the slops classes over 30 per cent were necessary
to cover slopes found in mountainous terrain. Considerable discussion
centered around the O per cent slope class. It was thought that this could
be included with the 0 - 0.5 per cent class without altering the effectiveness
of the classes, The question of symbols received much discussion and
decisions were reversed several times, There was a unanimous desire for a
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less cumbersome symbol to show slope class.

The following topographic classes and symbols were proposed by the
subcommittee to the plenary session and were adopted for use.

Qi_ggle Topography Complex Topography %E
ingle slopes Multiple slopes

(regular surface) (irregular surface)

A depressional to lsvel a 0 - 0.5
B very gently sloping b 0.5 - 2
C gently sloping : c 2 =5
D moderately sloping d 6 - 9
E strongly sloping e 10 =15
F steeply sloping £ 16 - 30
G very steeply sloping g 30 - 60
H extremsly sloping h over 60

When descriptive terms such ag umduleting, rolling, stc., are used,
they should be defined, either in a glossary or in connection with deserip-
tions of the soll type.

2. Land Use and Vegetative Cover

The subcommittee is in general agreement with the views expressed on
pages 66 and 67 of the 1955 report. With the exception of some special
maps, land use and vegetative cover are not shown on soil maps. Most
survey organizations record some of these features on field sheets, aerial
photographs or in notebooks and they are used as additional information in
describing the soils in the soll survey report.

It was felt that it would not be feasible to set up a uniform system
of classifying and recording data for all of Canada, but this might be
done on a regional basis, The broad groupings into cultivated and non-
cultivated land suggested in the 1955 report are applicable everywhere,
but subdivisions of these groups will depend on the object of the survey.

The subcommittee recommended that soil survey organizations continue
to record land use and vegetative cover,

3. Erosion and Stoniness

Water erosion -- The water erosion classes as defined in the U.S.D.A.
Soil Survey Manual wers adopted, The four classes would be designated
on the map as W1, W2, W3 and W4. The classes of water erosion are
defined as follows:
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WL The soil has a few rills or places with thin A horizons that give
evidence of accelerated erosion, but not to an extent to alter
greatly the thickness and character of the A horizon. Except for
soils having very thin A horizons (less than 8 inches), the surface
soil (Ap) consists entirely of A horizon throughout nearly all of
the delimeated area. Up to about 25 per cent of the original A
horizon, or original plowed layer in soils with thin A horizons,
m:y have been removed from most of the area. In most soils, areas
with this class of erosion are not significantly different in use
capabilities and management requirements from the uneroded soil.

In a few solls having very shallow sola over a nonconforming layer,
or in a few having a shallow A horizon over a claypan or hardpan, a
significant difference may exist.

W2 The soil has been eroded to the extent that ordinary tillage implements
reach through the remaining A horizon, or well below the depth of the
original plowed layer in soils with thin A horizon., Generally, the
plow layer ccnsists of a mixture of the original A horizons and
underlying horizons. Mapped areas of eroded soil usually have. patches
in which the plow layer consists wholly of the original A horizon and
others in which it consists wholly of underlying horizons. Shallow
gullies may be present. Approximately 25 to 75 per cent of the
original A horizon or surface soll may have been lost from most of
the area,

W3 The soil has been eroded to the extent that all or practically all of
the original surface soil, or A horizon, has bsen removed. The plow
layer consists essentially of materials from the B or other under-
lying horizons. Patches in which the plow layer is a mixture of
the original A horison and the B horizon or other underlying horizons
may be included within mapped areas, Shallow gullies, or a few deep
ones, are common on somd soil types. More than about 75 per cent of
the original surface soll, or A horizon, and commonly part or all of
the B horizon or other underlying horizons, have been lost from most
of the area,

W4 The land has been eroded until it has an intricate pattern of
moderately deep or deep gullies, Soil profiles have been destroyed
except in small areas between gullies. Such land is not useful for
crops in its present condition. Reclamation for crop production or
for improved pasture is difficult but may be practicable if the other
characteristics of the soil are favorable and erosion can be controlled.

Wind erosion =-- The wind ercsion classes as defined in the U.8.D.A. Soil
Survey Manual were adopted. The classes would be designated on the map
as D1, D2, and D3, The classes of wind erosion are defined as follows:

D1 Wind has removed from the soil a sufficient amount of the A horizon
that ordinary tillage will bring up and mix the B horizon or other
lower lying horizons with surface soil in the plow layer. Rarely is
this condition uniform throughout a mappable area, however, Usually
the plow layer consists mainly of the original A horizon in some
patches, while in others the original A horizon is removed. Generally,
about 25 to 75 per cent of the original A horizon (or surface soil in
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soils with thin A horizons) may have been removed.

D2 Wind has removed all of the A horizon and part of the B or other
lowsr lying horizon. The plow layer consists mainly of the original
horizons below the A (or bslow the original plowed layer in soils
with thin A horizons), although some patches having much of the
original A horizon remain in the area. An occasional blow-out area
may be included.

D3 (Blown-out land): The wind has removed most of the soil profile
and the land is classified as a2 miscellaneous land type. Use of the
land for ordinmery agriculture is not feasible without extensive re-
clamation, Blowout holes are numrous and deeply carved into the
lower soil or parent material. Areas between blowouts are deeply
buried by soil material from the blowouts.

The following special symbols were adopted for use in wind eroded areas,

\4) Blow-pit removal. Number indicates depth in feet.

ﬁj\ Recent dune or dune-like accumulations., Number indicates height
in feet.

AN NN\ Hummocky area of mixed removal and accumulation.

Uuily erosion -- The following classes of gully erosion were adopted for use.

El Shallow occasional gullies -- may be crossed by farm implements and
occur over 100 fest apart.

E2 Shallow frequent gullies -- may be crossed by farm implements but
occur less than 100 feet apart.

E3 Deep occasional gullies -- cannot be crossed by farm implements.
Change of land use indicated.

Ei4 Deep frequent gullies -- cannot be crossed by farm implements.
Change of land use indicated.

Accumulation of eroded materials

e Recent accumulations less than 12 inches thick resulting from
accelerated erosion, and not including normal flood plain deposits.

1+2+ ete. Thickness of accumlations in feet.

Stoniness -- The classes of stoniness, rockiness and coarse fragments
expreased in the 1955 report were adopted for use. The agricultural
significance and the description of the classes of stoniness and rock-
iness should be determined by each regional organization., The classes
of stoniness are defined as follows,
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Stones 0 - Non-stony land.

Stones 1 - Slightly stony land -- some stones which offer only
slight to no hindrance to cultivation.

Stones 2 - Moderately stony land -- enough stones to cause some
interference with cultivation. -

Stones 3 - Very stony land -- sufficient stones to constituhe a
serious handicap to cultivation, some clearing required.

Stones 4 - Exceedingly stony land -- sufficient stones to prevent
cultivation until considerable clearing is done,

Stones 5 - Excessively stony land -- too stony to permit any
cultivation (boulder or stone pavement).

-= The classes of rockiness are defined as follows.

Rocky O = No bedrock exposures or too few to interfere with tillage.
Less than 2 per cent bedrock exposed.

Rocky 1 - Sufficient bedrock exposures to interfere with tillage
but not to make intertilled crops impracticable. Depend-
ing upon how the pattern affects tillage, rock exposures
are roughly 100 to 300 feet apart and cover about 2 to
10 per cent of the surface.

Rocky 2 - Sufficient bedrock exposures to make tillage of inter-
tilled erops impracticable, but soil can be worked for
hay crops or improved pasture, if other soil character-
istice are favorable, Rock exposures are roughly 30 to
100 feet apart and cover about 10 to 25 per cent of the
surface, depending upon the pattern.

Rocky 3 - Sufficient rock outerop to make all use of machinery
impracticable, except for light machinery where other
soil characteristics are especilally favorable for
improved pasture. May have some use for wild pasture
or forests, depending on the other soil characteristics.
Rock exposures, or patches of scil too thin over rock
for use, are roughly 10 to 30 feet apart and cover about
25 to 50 per cent of the surface depending upon the
pattern,

Rocky 4 - Sufficient rock outerop (or of very thin soil over rock)
to make all use of machinery imprecticable. The land
may have some value for poor pasture or for forestry.
Rock outcrops are about 10 feet apart or less and cover
some 50 to 90 per cent of the area.

Rocky 5 = Land for which over 90 per cent of the surface is
exposed badrock (rock outcrop).
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Coarse fragmerts -- The names, sizes, shapes and kinds of fragments are

designated as follows,

Shape and kind of fragments

Slize and name of fragments

Up to 3 3-10 10 +
inches inchies inches
diameter dianeter diameter
Rounded and subrounded fragments Gravellyl/ Cobbly Stony (or bouldery)z/
(a1l kinds of rock)
Irregularly shaped angular fragments
Chert Cherty Coarse Stony
Cherty
Other than chert (Angular) Angula y
gravelly vf)o\:abl,v-x:i Stony
Up to 6 6-15 15+
1ChHes in inchnes in inchoes in
length lengzth length
Thin flat fragments
Thin flat sandstone, limestone,
and
Schist Channery Flazgy Stony
Slate Slaty Flaggy Stony
Shaly Flaggy Stony

Shale

1/ The individual classes are not always differentiating characteristics of

mapping units,

2/ Bouldery is sometimes used where stones are larger than 24 inches.

3/ Formerly called "stany™.
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Appendix 2
REPORT ON SOIL DRAINAGE CLASSES

B. C. Matthews
Chairman, Subcommittee on Soll Drainage

The 1955 report of the Subcoaumittee on Soil Drainage Terminology
attempted to describe drainage classes on the basis of soil morphological
features that were presumed to indicate the moisture status of the soil.
On application of these criteria it became apparent that soils of similar
morphological features did not necessarily have similar moisture regimes.

Accordingly, the present Subcommittee on Soil Drainage has defined
the soil drainage classes in terms of (1) actusl moisture content in excess
of field moisture capacity, and (2) ths extent of the peried during which
such excess water is present in the plant-rgot zone.

It is recognized that permeability, level of ground-water and seepage
are factors affecting moisture status, However, bscause these are not
esasily observed or measured in the fleld, they cannot be used generally as
criteria of molsture status.

It is further recognized that soil profile morphology, e.g. mottling,
normally but not always reflects soil moisture status. Hence, it is recom-
mended that although soil morphology may be a valuvable field indication of
moisture status it should not bs the overriding criterion, For example, a
soil may exhibit the morphology of a poorly-drained soil but recent changes
(either natural or artificial) msy have establishad the moisture status as
defined for imperfectly-drained soils. Such a soil should be classified as
imperfectly drained regardless of its morphology. oSome soils that we con-
sider to be well drained are mottlsd within their sola during the early
spring and unmottled throughout most of the year., Other well-drained soils
are permanently mottled in their sola due to the nature and distribution of
minerals within them. Soil drainage classes, thus, cannot be based solely
upon presemse or sbsence of mottling. Topographic position and vegetation
asg well as soil morphology are useful field criteria for assessing soil
moisture status,

The recommended definitions of the soil drainage classes are underlined.
As a guide to surveyors; additionsl comments under each class indicate some
of the pertinent morphological features that camnonly but not necessarily are
found in seils bhaving the partisular mpisture status. Nobe: the word
fai gnificant! as used in the definitions is to be considered in relation to
plant growth.

1. Rapidly drained - Soll moisture conlepnt selidom exceeds field capacity in
any horizon except immediately after water additions.

Soils are free of any evidence of gleying throughout the profile,
Rapidly drained soils are commonly soils of coarse texture or soils on
steep slopes.
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Well drained - Soil moisture content does not norma exceed field
capacity in any horizon Zaxeept. possibly the C) for a slgnificant

part of the year.

Soils are usually free of mottling in the upper three feet but
may be mottled below depths of three feet. B horiszons, if present,
are reddish, brownish, or yellowish. '

Moderately well-drained - Soil moisture in excess of field capacity
remains for a small but significant period of the year.

Soils are commonly mottled in the lower B and C horizons or below
a depth of two feet. The Ae horizon, if present, may be faintly mottled
in fine-textured soils or in medium-textured soils that have a slowly
permeable layer below the solum. In grassland soils the B and C
horizons may be only faintly mottled and the A horizon may be relatively
thick and dark,

Imperfectly drained - Soil moisture in excess of field capacity remains
in subsurface horizons for moderately long periods during the year.

Soils are comonly mottled in the B and C horizons; the Ae horizon,
if present, may or may not be mottled, The matrix generally has a lower
chroma than in the well-drained soil on similar parent material.

Poorly drained - Soil moisture in excess of fleld capacity remains in
all horizons for a large part of the year,

Soils show evidence of strong gleying. Except in high chroma parent
materials the B, if present, and upper C horizens have matrix colors of
low chroma. Faint mottling may cccur throughout.

Very poorly drained ~ Free water remains at or within 12 inches of the

surface most of the vear.

Soils show evidence of wvery strong gleying. Subsurface horizons
are of low chroma and yellowish to bluish hues. Mottling may be present
but at depth in the profile, Very poorly-drained soils usually have a
mucky or peaty surface horigon,

Note: In some instances it may be desirable to indicate whether the moisture
status is a result of high ground-water level, low permeability, seepage, or
telluric water. If so, appropriate notation can be made following the
drainage class designation.
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Appendix 3
REPCRT ON SOIL STRUCTURE AND CONSISTENCE

Wm. Cdynsky
Chairman, Subcommittee on Structure apnd Consistence

Intreduction

The Subcommittee wae instructed to review the reports of 1948 and 1955
which were presented by Dr. W. A. Ehrlich and to determine the need of any
modifications in the classification of soil structure and soil consistence.

Fram the comments received in reply to a questionnaire forwarded to
the membership and the added information supplied by Dr., R. W. Simonson
concerning recent proposals submitted by the U.S5.D.A. Subcommittee, the
following suggestions were submitted for consideration by the National Soil
Survey Committee:

1.

2,

That "structureless" be deleted froem Grade and be included
as a type of structure,

That the Miscellaneous Structures referred to in the 1960

. repart consisting of "crumb", "fragmental”, and "shotty" be

deleted from the classification of structure,

That with respect to structure classification the term
"species" be substituted by the term "class',

That the classification of soil consistence be modified by
the deletion of "very friable"; %“extremely firm", Yslightly
haxd", and Yextremely hard" to permit some degree of duplica-
tlon in this clessification,

That cementation may be classified as “weakly", "moderately",
and Ystrongly" cemented through vhe deletion of "indurated,

That whereas the dry - molst standard of soll moisture is

used in the evaluation of soil structure, consideration be
given to the use of a similar soil moisture standard in the
evaluation of censistence or durability with respect to the
natural peds. ©Such usage will permit the inclusion of the
designation of durability in the terms describing soil
structure, Furthermore, it was suggested that such terms aa
tgofth, "friable", Yhard" may be adequate when used alone

since by definition they denote small, recognizable differences
in durability.

That the recognition of related featurses such as poresity, void
spaces, clay filme, silica flour and other relevant morphological
features should receive further attention to provide for terminol-
ogy and conventions in describing these features.
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The changes agreed upon are incorporated in the folliowing:
S0IL STRUCTURE

Soil structure refers to the aggregation of tle primary soil particles
into compound particles, or clusters of primery particles, which are sepa-
rated from adj ining aggregates by surfaces of weakness. The exteriors of
same aggregates have thin, often dark colored, surface {ilms which may serve
to keep the aggregates apart. Other aggregates have surfaces and interiors
of like color, and the forces holding the aggregates together appear to be
wholly internal.

An individual naturel soll aggregate is called a ped and should not be
confused with (1) a clod, formed as a result of some disturbance, such as
plowing or digging, that moulds the soil to a transient mass that changes
with alternating wetting and drying, (2) & fragment, formed by a rupture of
a soil mass across natural surfaces of weakness, or (3) a concretion, formed
by local concentrations of compounds that irreversibly cement the soll grains
together,

The classification of structure involves consideration of (1) the shape
and arrangement, (2) the size, and (3) the distinctness of the visible aggre-
gates or peds. The terminology of structure consists of separate sets of
terms designating each of these categories, which by combination form the
names of Lle slruclure, Ohape and arrvangement oi peds is designated as
type of soil structure which in twrn is subdivided into kinds on the basis
of the character of the faces and edges of the aggregates. The slize of the
peds is of consideration under the class of soil structure, whereas the
degree of distinctness is expressed in the grades.

The accompanying table indicates four principal types of structure.
(1) Structureless in which there is no observable a gation or no definite
orderly arrangement of natural lines of weakness; (2) Block-like in which
the soil particles are arranged around a point and bounded by flat or rounded
surfaces; (3) Plate-like in which the soil particles are arranged around a
horizontal plane and generally bounded by relatively flat horizontal surfaces;
and (4) Prism-like in which the soil perticles are arranged arourd a vertical
axis and bounded by relatively flat vertical surfaces. Most of these types
are subdivided into kinds or sub types. Thus, under structureleas, the
single grain kind consists of an incoherent mass of individual particles whereas
massive consists of & coherent mass showing no evideme of any distinct arrange-
ment along natural lines of wealmess. The bloeck-like type inclwles tlree kinds:
the angular blocky, whose faces are rectangular and flattened, bounded by
planes intersecting at relatively sharp angles; the subangular blocky, whose
faces are subrectangular, or consist of mixed rounded ard plane surfaces, with
vertices mostly rounded, and the granular that are spheroidal, characterized
by rounded vertices, Bach type of structure includes peds that vary in shape,
and detailed soil descriptions may require supplemental statements about the
shape of the individual peds.

The classes recognised are indicated by their name and their size limits.
The size limits vary with respect to the shape and arrangement. In this
respect, the oblique dimension is inferred for the block-like type, the
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vartical dimension for the plate-like, and the horizontal dimension fur the
prism-like type.

Crade of structure is the degree of distinctness of aggregatica., It
expresses the differential between cohesion within the aggregates and
adhesion between aggregates, and is determined mainly by noting tne dur-
abilii{ = of the aggregates and the proportions between aggregnted and un-
aggregated material when the aggregates are displaced or gen'ly crushed.
Grade of structure varies with the moistening of the soil and should be
described at the most important soil moisture content of the soil horizon.
The principal deseription of the structure of a soil horizon should refer
to its normal moisture content, although attention should be called to any
striking contrasts in structure umder other moisture conditions to which
the soil is subject. If grade is designated at an unstated moisture content,
it is assumed that the soil is nearly dry or slightly moist, which is commonly
that part of the range in soil moisture in which soil structure is most
strongly expressed., Terms for grade of structure are as follows:

1. Weak - That grade of structure characterized by weakly formed
peds that are barely cbservable in place.

2. Moderate - That grade of structure characterized by moderately
well-formed peds that are moderately evident in place. Soil
material of this grade, when disturbed, breaks down into a mix-
ture of many distinct entire peds, soms broken peds, and little
unaggrogated material.

3. Strong - That grade of structure characterized by strong'y
formed peds that ere quite evident in undisplaced soil. They
adhere to one another and withstand displacement and separation
when the soil is disturbed. When displaced, soil material of
this grade consists very largely of entire peds and includes
few broken peds and little unaggregated material.

The sequence followed in combining the terms to characterize the
structure is (1) Grade (distinctmess), (2) Class (size), (3) Kind (shape).
Thus the designation for the soil structure in which the peds are loosely
packed and roundish, dominantly below 2 mm. in diameter, ard quite distiuct
is strong fine granular. The designation of structure by grade, class, and
kind can be modified with any other appropriate terms wherever necessary to
describs othsr characteristics of the pads.

Many soll horizons have compound structure consisting of one or more
gsets of smaller peds held together as larger peda. Such compound structures
may be described as follows: Compound moderate very coarse prismatic and
moderate medium granular, Soil that has one structural form whey: in place
may assume some other form when disturbed, When removed the larger peds
may fall into smaller peds, such as large prisms into medium blocks.

S0IL CONSISTENCE

Soil comsistence comprises the attributes of soil materials that
are expressed by the degree and kind of cohesion and adhesion or by th-
resistance to deformation and rupture. Every soil material has consistencs
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irrespective of whether the mass be large or small, in a natural conaition
or greatly disturbed, aggregated or atructureless, moist or dry. Although
conaistence and structure are interrelated, structure deals with the shape,
size, and definition of natural aggregates that result from variations in
the forces of attraction within a soil mass, whereas consistence deals with
the strength and nature of such forces themselves,

The terminology for consistence inclules separate terms for description
at three standard moisture contents (dry, moist, and wet). If moisture
conditions are not stated in using any consistence term, the moisture condi-
tion is that under which the particular term is defined. Thus friable used
without a statement of the moisture content specifies friable when moist;
likewise, hard used alcne means hard when dry, and plastic means plastic
when wei, If a term is used to describe consistence at some moisture content
othe:r than the standard condition urder which the term is defined, a statement
0. the moisture condition is essential., Usually it is unnecessary to describe
consistence at all three standard moilsture conditions. The consistence
when moist is commonly the most significant, and a soil description with
this omitted can hardly be regarded as complete; the consistence when dry
is generally useful but may be irrelevant in descriptions of soil materials
that are never dry; and the consistence when wet i1s unessential in the
description of many scils but extremely important in some,

Although evaluation of consistence involves some disturbance, unless
otherwise stated, descriptions of consistence customarily refer to that of
soil from undisturbed horizons. In addition, descriptions of consistence
under moist or dry conditions carry an implication that disturbance causes
little modification of consistence or that the original consistence cap be
almost restored by pressing the material together. Where such an implication
is misleading, as in compacted layers, the consistence both before enu after
disturbance may require separate description. Then, too, compound consi-itences
occur, as in a loose mass of hard granules, In & detailed description ol soils
having cumpound structure, the consistence of the mass as a whole and of its
parts should be stated,

The terms used in soil descriptions for consistence follow:
I. Consistence When Wet

Consisvence when wet is determined at moisture levels at or slightly
above field capacity.

A. Stickiness - Stickiness is the quality of adhesion to other
objects, For field evaluation of stickiness, soil material
is pressed between thumb and finger and its adherence is noted.
Degrees of stickiness are described as follows: '

0. Non-sticky: After release of pressure, practically no soil
material adheres to thumb and finger,

1. Slightly sticky: After pressure, soil material adheres to
both thumb and finger but comes off one or the other rather
cleanly. It is not appreciably stretched when the digits are
separated,




-129..

2. Stic s After pressure, soll material adheres to both thumb
inger and tends to stretch somewhat and pull a.part rather
than pulling free from elbhexr digit.

3. Very sticly: After pressure, soil material adheres strongly
to both thumb and forefinger and is decidedly stretched when
they are separated.

B. Plasticity - Flasticity is the ability to change shape continuously
wder the influence of an applied stress and to retain the lmpressed
shape on removal of the stress. For field determination of plasticity,
roll the soil materisl betwaesn thumb and finger and observe whether or
not a wire or thin rod of soil can be formed. If helpful to the reader
of particular deseriptions, state the range of moisture content within
which plasticlty continues, as plastic when slightly moist or wetter,
plastic when moderately moist or wetter, and plastic only when wet, or
ag plastic with a wide, medium, or narrow range of moisture content.
Express degree of resistance to deformation at or slightly above field
capacity as follows:

0. HNon-plastic: ljo wire is formable.

1, Siightly plastic: Wlre formable but soil mass easily deformable.

2, Plastlic: UWire formable and moderate pressure required for deforma-
tion of the soil mass.

3. Very plastict Wire formable and much pressure required for the
deformation of the soil mass,

1I, Consistence When Moist

Consistence when moln% ls determined ot a moisture content approximately
midway between uir dry and field capacity. Al this moisture content most
80il matexrials exbibii a form of consistence characterized by (a) tendency
to break into emseller masses rather than into powder, (b) some deformation
prior to iupture, (¢) absence of brittlensss, and (ds ability of the material
after disturbance to cohere again when pressed together. The resistance
decreases with molsture content, and the accuracy of fileld descriptions of
this consistence is limited by the accuracy of estimating moisture content.
To evaluate Ghis consistence, select and attempt to crush in the hand a mass
that appssars slightly moist,

0., Loose: Noncoherant,

1. Very friable: Soll material crushed umier very gentle prassure
but coheres when pressed together.

2., Friables Soil material crushes easily under gentle to moderate
pressure between thumb and forefinger, and coheres when pressed
togather,

Je Firm: Soil materisl crushes under moderate pressure between
© thumb and forefinger but resistance is distinetly noticeabls.
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4., Very firm: Soil material crushes under strong pressure, barely
crushable bstwsen thumb and forefinger.

(The term compact denotes a combination of firm consistence and a
close packing or arrangement of particles and should be used only in this
sense, It can be given degrees by the use of "very" and "extremely".)

III, Consistence When Dry

The consistence of soil meterials when dry is characterized by rigidity,
brittleness, maximum resistance to pressure, more or less tendency to crush
to a powder or to fragments with rather sharp edges, and inability of crushed
material to cohere again when pressed together. To evaluate, select an air-
dry mass and break in the hard.

0. Loose: Noncohersnt.

1. Soft: Soil mass is weakly coherent and fragile; breaks to powder
or individual grains under very slight pressure.

2. Slightly hard: Weakly resistant to pressure; easily broken
between the thumb and forefinger.

3. Hard: Moderately resistant to pressure; can be broken in the
hands without difficulty but rarely brsakable betwsen thumb
and forefinger,

L. Very hard: Very resistant to pressure; can be broken in the
hands only with difficulty; not breakable between thumb and
forefinger.

5. Extremely hard: Extremely resistant to pressure; cannot be
broken in the hands.

IV. Cementation

Cementation of soil materials refers to a brittle hard consistence
caused by some cementing substance other than clay minsrals, such as calcium
carbonate, silica, or oxides or salis of iron and alumimum, Typically, the
cementation is altered little, if any, by moistening, the hardness and
brittleness persist in the wet conditlion. Semi-reversible cements, which
generally resist moistening but soften uwnder prolonged wetting, occur in
somé soils and give rise to soil layers having & cementation that ie pro-
nounced when dry but very weak when wet. Some layers cemented with calcium
carbonate soften somewhat with wetting. Unless stated to the contrary,
descriptions of cementation imply that the condition is altered little, if
any, by wetting. If the cementation is greatly altersd by moistening, it
should be so stated. Cemsntation may be either continuocus or discontinuous
within a given horizon.

1. Weakly cemented: Cemented mass is brittle and hard but can be
broken in the hands.

2. Strongly cemented: Cemented mass is brittle and harder than can
be broken in the handas but iz easily broken with a hamuer.
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3. Indurated: Very strongly cemented, brittle, does not soften
undexr prolonged wetting and is so extremely hard that for
breakage, a sharp blow with a hammer is required; hammer
generally rings as a result of the blow,

PARENT MATERIALS

In the parent material of soils, the material with structural ahapes
may be designated as pseudo~blocky, pseudo-platy, etc.

Reference to geological terms in the description of parent materials
should apply to accepted terminclogy. Many of the terms used in stratigraphy
have differing definitions. Generally the arrangement of sediments in
layers is referred to as gtratification, If these layers are not parallel
Lo the dip of the fomation they may be referred to as cross-stratified.

Stratum® - A layer characterized by certain unifying
characteristics, properties, or attributes distingulshing
it from adjacent layers., However, bedding and lamination
connote a thickness of the strata, thus:

Ekaclﬁ = A unit layer in a stratified sequence which is visually
or physically more or less distinctly separable from other
layers above and below and 1s one or more centimeter in thick-
ness, A similar layer whose thickness is less than one centi-
meter is called a lamina,

When thickness is implied, reference to cross-stratification
will involve consideration of cross-bedding or cross-lamination.

tIn‘c.arm.attvumal Subgommission on Stratigraphic Terminolegy -
International Geological Congress Proceedings, XXV, 1960.



Type

Structureless - no
observable aggregation
or no definite orderly
arrangement around
natural lires of
weakness.,

Block-like - soil
particles are arranged
around a point and
bounded by flat or
rounded surfaces,

Flate-like - spoil
particles are arranged
around & horizontal plane
and generzlly bourdsed by
relatively flat horizon-
tal surfaces,

Prism-liks = soil
particles are arranged
arouwd a vertical axis
and bounded by relatively
flat wvertical surfaces.

Types and Classes of Soil Structure

Kind

A,

B.

C.

Single grain structure -
loose, incoherent mass of
individual particles as in
sands.

Amorphorus (massive) structure -

& coherent mass showing no

evidence of any distinct arrange-

ment of soil particles.
Blocky (angular blocky) -

faces rectangular and flattened,

vertices sharply angular,

Subangular blocky -
faces subrsctangular, verticzes

mostly oblique, or subroundad.

Granular =
spheroidal - characterized by
rounded vertices,

Platy structure -
horizontal planes more or l2ss
developed.

Prismatic structure -
vertical faces well defined,
and edges are sharp.

Columnar structure -
vertical edges near top of
columns are not sharp.
(Colurms may be flat-topped,
round-topped, or irregular.)

Class

Fine blocky
Medium blocky
Coarse blocky
Very coarse blocky

Fine subangular blocky
Medium subangular blocky
Coarse subangular blocky
Very coarse subangular blocky

Fine granular
Medium granular
Coarse granular

Fine platy
Medium platy
Coarse platy

Fine prismatic
Medium prismatic
Coarse prismatic
Very coarse prismatic

Fine columnar
Medium columar
Coarse columar
Very coarse columnar

I8

<10
10-20
20-50

>50

<10
10-20
20-50

>50

<2
2-5
5-10

<2

<20
20-50
50-100

>100

<20
20-50
50-100

>100
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