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W2 (Mxieratel.y eroded land)a The soil bas been eroded to the extent 
that ordinary tillage implements reach through the remaining! horizon, 
or well below the depth of the arigin&l plowed la1er in soils with a thin 
A horizon. Generally, the plow layer consists of a mixture of the original 
A horizons and underlying hori210DS. Mipped areas of eroded soil usually 
bave patches in which the plov 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% ot the original ! 
horizon or surface soil may have been lost frOll most of the area. 

W3 (Severely eroded land): The soil bas been eroded to the extent 
th.at all or practically all of the original surface soil, or A horizon, 
bas been removed. The plow la.y'er consists essentially of material.a from 
the B or other underl.Jing horizons. Patches in which the plow layer ia a 
mixture of the original A horizon and the B horizon or other underlying 
horizons may be included within mapped areas. Shallow gullies, or a few 
deep ones, are common on some soil types. J.bre th.an about 75% ot the 
original surface soil, or A horizon, and commonly part or all of the B 
horizon or other underlying horizons, have been lost from most or the 
area. 

W4 ( Gullied land), 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 tor crops in 
its present condition. Reclamation for crop production or tor improved 
pasture is difficult, but may be practicable if the other characteristics 
or t.he soil az.·e Lavorable and erosion can be controlled. 

erosion~The following classes of gully erosion have been 
adopted for use. 

El) These are shallO\rl occasional gullies that may be crossed by 
mechanized implements and that are more than 100 feet apart. 

E2) These are shallow frequent gullies that may be crossed by 
mechanized implements, but are less than 100 feet apart. 

E3) These are deep occasional gullies that cannot be crossed by 
mechanized implements. A change of land use is indicated. 

~) These are deep frequent gullies that cannot be crossed by 
mechanized implements. A change of land use is indicated. 

The follow.Lag special symbol is used for the accumulation of water-eroded 
materials. 

+ Recent acCl.lmulations less than 12 inches thick resulting from 
accelerated erosion, and not including normal floodplain deposits. 

1+2+ Thickness of accumulations in feet. 

Wind Erosion 

The wind-erosion classes as defined in the U.S. Dep. Agr. Soil Surve1 
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.t-hnual were adopted in 1963. The classes are designated on the map as 
Dl, Il2, and DJ. The classes are defined as tollawsa 

Dl (Wind-eroded [or blown] land): Wind has removed from the soil a 
suffici ent 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. Ra.rely is this condition uniform throughout a mappable area, 
however. Usually the plow layer consists mainly of the original A horizon 
in some patches, whereas in others the original A horizon is removed. 
Generally, about 25 to 75% of the original A horizon (or surface soil in 
soils with thin A horizons) may have been removed. 

D2 (Severely wind-eroded [or blown] land): Wind has removed all of 
the A horizon and pa.rt of the B or other lower lying horizon. The plow layer 
consists mainly of the original horizons below the A (or below 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. 

DJ (Blown- out land-) 1 The wind has removed most of the soil profile 
and the land is classified as a miscellaneous land type. Use of the land 
for ordinary agriculture is not feasible without extensive reclamation. 
Blow-out holes are numerous 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. 

VJ) Blow-pit removal. The number indicates the depth in feet. 

~ Recent dune or dunalike accumulations. The number indicates 
the height in feet. 

/\1\,/\A Hummocky area of mixed removal and accumulation. 

Stoniness, Rockiness, and Coarse Fragments 

The classes of stoniness, rockiness, and coarse fragments defined 
below were adopted in 1955. The agricultural significance and the descrip­
tion of the classes of stoniness and rockiness should be determined by 
each regional organization. 

The classes of stoniness are defined as follows: 

Stones 1 (Slightly stony land): There are some stones, but they 
offer only slight to no hindrance to cultivation. 

Stones 2 (t>bderately stony land)a There are enough stones to cause 
some interference with cultivation. 

Stones J (Very stony land): There are enough stones to constitute 
a serious handicap to cultivation and some clearing is required. 

Stones 4 (Exceedingly stony land): There are enough stones to prevent 
cultivation until considerable clearing is done. 
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Stones 5 (Excessively' sto~ land)& This land ill too stony to perlllit 
any cultivation (boulder or stone paveaent). 

The cl4sses or rooki.neas are defined as tollowe• 

Rocky 1 (SlightlJr rocky land), Su.tfieient bedrock exposures to inter­
fere with tillage but not to make intertilled crops impracticable. Depending 
upon how the pattern affects tillage, rock exposures are raugh]Jr 100 to JOO 
teat apart and cover about 2 to 10% of the surface. · 

Rocky 2 (t-bderately rocky land): Su!'f'icient bedrock exposures to make 
till.age of intertilled crops impracticable, but soil can be worked tor hay 
crops or improved pasture it other soil characteristics are favorable. 
Rock exposures are roughly .30 to 100 teat apart and cover about 10 to 25% 
of the surface, depending upon the pattern. 

Rocky 3 (Very rocky' land) 1 Sufficient rock outcrop to make all use 
of machinery impracticable, except for light machinery- where other soil 
characteristics are especially favorable for improved pasture. The land 
may have some use for wild past\J.re or forests, depending on the other soil 
characteristics. Rock exposures, or patches of soil too thin over rock 
for use, are roughly 10 to JO feet apart and cover about 25 to 50% or 
the surface, depending on the pattern. 

Rocky 4 (Exceedingly rooky ls.nd)1 Sufficient rock outcrop (or very 
t.hip sni J <:m"'r !"oc!") t o r:.:ikc o.ll use of w&.c.hinEsry impra.cticable. The 
land may have some value for poor pasture or for forestry. Rock outcrops 
are about 10 feet or less apart and cover some 50 to 90% of the area. 

Rooky 5 (Excessively r ocky ls.nd)s Iand on which over 9($ of the 
surface is exposed bedrock (rook outcrop). 

As a guideline it is suggested th.at land with more than 50% bedrock 
exposed is a Rockland - soil series complex. 
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The names, sizes, shapes, and kinds ot fragments are designated as follows, 

Rounded and S11braunded tragments 
(all kinds of rock) 

Irregularly shaped angular fragments 

Chert 

other than chert 

Thin tlat fragments 
Thin flat sandstone, limestone, 
and schist 

Slate 

Shale 

Gravell3'1 

Cherty 

Angular 
gravelly 

Up to 6 
i.Qqhes.J.A 
lengt.Ji 

Cb.annery 

Slaty 

Shaly 

Cobbly 

Coarse 
oherty 
Angular 
oobbly.3 

6 tQ._!i 
~_q,_1!1 
length 

Flaga 

Flaggy 

Fla.ggy 

lJL! 
~ilAI in 
diameter 
Stony 
( or bauldeey >2 

Stony 

Stony 

li_! 
iQ.qqQ.iu..u 
lertgth 

Stony 

Stony 

Stony 

1 The individual classes are not always differentiating characteristics 
ot mapping uni ts . 

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

3 .Formarly called "stony". 
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APPENDIX 2 

SOIL DRAINAGE CLASSES (N.S.S.C. 1963) 

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

Accordingly, the present Subccmmittee on Soil Drainage has defined 
the soil drainage classes in terme of (i) actual moisture content in 
excess or field moisture capacity, and (ii) the extent of the period 
during which such excess water is present in the plant-root zone. 

It is recognized that permeability, level of grournwater, and seepage 
are factors affecting moieture status. However, because these are not 
easily observed or measured in the field, they cannot be used generally 
as criteria of moisture status. 

It is further recognized that soil profile morphology, e.go mottling, 
normally, but not always, reflects soil moisti.lre status. Hence, it is 
recommended that although soil morphology may be a valuable field indica­
tion of moisture status, it should not be the overriding criterion. For 
example, a soil may exhibit the morphology of a poorly drained soil, but 
recent chan~es (ei t.her n,~t.,,.,.,111 ",.. a,..+-. f"~C'i.,,,) rn!!.y h~Y" 0 :::t ~bli ... ha~ tl10 
moisture et atus as defined for imperfectly drained soils. Such a soil 
should be classified as imperfectly drained regardless of its morphology. 
Sane soils that we consider to be well drained are mottled 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 the distribution of minerals within them. Soil drainage 
classes cannot be based solely on the presence or absence of mottlin8 . 
Topographic position and vegetation as well as soil morphology are useful 
field criteria for assessing soil moisture status. 

The reconunended definitions of the soil dr~inage classes are under­
lined . As a guide to surveyors, additional comments under each class 
indicate some of the pertinent morphological features that commonly, but 
not necessarily, are found in soils having the particular moisture status. 
The word "significant" as used in the definitions is to be considered in 
relation to plant growt.h. 

1 . Rapidly drained--The soil moisture content seldom exceeds field 
capacity in any horizon except immediately after water additions . 

Soils are free of any evidence of g]..eying throughout the profile. 
Rapidly drained soils are canmonly soils of coarse texture or soils on 
steep slopes. 

2. Well drained--The soil moisture content doe s not normally exceed 
field capacity in any horizon (except possibly the C) for a significant 
part of the year. 

Soils are usually free of mottling in the upper 3 feet, but may be 
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mottled below a depth of 3 feet. B horizons , if present, are reddish, 
brownish, or yellowish. 

). Moderately well drained--The soil moisture in excess of field capacity 
remains f or a small but significant period of the year. 

Soils are commonly mottled in the lower Band C horizons or below a 
depth of 2 feet. The Ae horizon, if present, may be faintly mottled in 
fine-textured soils or in medium-textured soil s that have a slowly permeable 
layer below the solum. In grassland soils the B and C hori zone may be 
only faintly mottled and t he A horizon may be relatively thick and dark. 

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

Soils are commonly mottled in the B and C horizons; the Ae hori. zon, 
if present, may or may not be mottled. The matrix generally has a lower 
chrana than in the ~11-drained soil on similar parent material . 

5. Poorly drained--The soil moisture in excess of f i eld capacity remains 
in all horizons for a large part of the year. 

The soils are usually very strongly gleyed. Except in high-chrana 
parent materials t he B, i f present, and upper C horizons usually have 
matrix colors of low chroma . Faint mottling may occur throughout . 

6. Very poorly drained--Free wat er remains a t or withi n 12 inches of the 
surface most of the year. 

The soils are usually very strongly gleyed. Subsurface horizons 
usually 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 horizon. 

Note: In some instances it may be desirable to indicate whether the 
moisture status ia a result of high groundwater l evel , low per­
meabili ty, seepage, or t elluric water. If so, an appr opriat e 
notation can be made following the drainage class designation, 
for ex.ample D4TW (telluric water), D6GW (groundwater ) , and D5P 
( penneabili t y) • 

APPENDIX 3 

SOIL PROFILE TERMINOLOGY 

Individual. horizons are described i n terms of dry or moist color, 
texture , mottles (dry or moist color) , structure, consistence (dry, moist, 
or wet), roots and pores, additional. features, reaction, lower boundary, 
and thickness range . These features should be described for each hor izon 
in t he order listed to facilitate comparisons among hor i zons and among 
series. All of these may not need to be recorded f or every horizon, but 
most of them will. The features should be described insofar as possible 
in standard terminology. 
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Color 

Color descriptions should include Munsell notations with few excep­
tions. The few exceptions are tine mottles, some or which are too small 
!or exact matching with the standards. These are, therefore, more cor­
rectly described by color names alone. 

For individual horizons, color may be given for moist conditions, 
dry conditions, and preferably for both conditions. Moisture conditions 
are to be indicated for the individual color identification or for the 
whole profile, as already specified. 

If there are differences between the color of the l!IOil material in 
place and of the crushed mass or between ped !aces and interiors, these 
should be recorded in the description of a horizon. The first color given 
should be the dominant one, that which marks the matrix or major mass or 
the specimen. Changes in color when the mass is crushed or the color ot 
ped coats as contrasted to the color of ped interiors should follow. The 
positions of individual colors should be identified unless the context 
makes this obvious . 

Most horizons have a daninant color, which changes in value and 
less ccmnonly in hue and chroma with a change in moisture conditions. 
The colors of both moist and dry conditions s hould be specified it both 
are known. When both are given, they should be identified in the individual. 
hori:::r-i de"'" :-iption:;. "'hti col or c! t, ~ 146Ual. ouistur-a cond.i tluu 1 glv u 
first. 

Texture 

The textural classes are defined wholly in terms of size distribution 
of the primary particles, sand (2.0 to 0.05 mm), silt (0 .05 to 0.002 mm), 
and clay (less than 0.002 mm). The textural classes are shown in the 
diagram. 

Sands, loamy sands, and sandy loams may be further separated on the 
basis of the proportion of coarse, medium, fine, and Tery fine sand in 
the class. 

The gravelly class names are added to the textural class names 
according to the following rule (U. s. Dep. Agr. Soil Survey Manual): 

% Gravel by volume 

(20 
20-50 
50-90 

> 90 in surf ace 
8 inches 

- use textural class name only 
- gravelly and texture 
- very gravelly and texture 
- cobble land type 

The textural class name may be further modified by the addition of 
words that describe the kind and amount of stones in the horizon, for 
example stony loam and fl.aggy loam. See the section on stoniness. 
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Mottles 

Mottling in soils is described by noting (i) the color of the matrix 
and the color or colors of the principal mottles, and (ii) the pattern of 
the mottling. It is usually sufficient to use the standard Munsell color 
names rather than the Munsell notation, because the precise color measure­
ment of the color of the mottles is rarely significant. In fact, descrip­
tions of soil horizons containing several Munsell notations are difficult 
to read rapidly. 

The pattern and size of mottles is conveniently described by three 
sets of notations: abundance~ size, and contrast (as defined in the u. s. 
Dep. Agr. Soil Survey Manual). 

Abundance 

Few--Mottles occupy less than 2% of the exposed surface. 
Common--Mottles occupy 2 to 20% of the exposed surface. 
Many--Mottles occupy more than 20% of the exposed surface. 



Size 
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Fine--Less than 5 rmn in width or diameter . 
Medium--5 to 15 mm. 
Coarse--More than 15 mm. 

Contrast 

Faint--The hue and chroma of the matrix and mottles are similar. 
Distinct--The mottles are more than 2.5 unite ot hue (e.g. lOYR 

matrix, 7.5YR mottles ) , or more than 1 unit ot value or chrana, 
different from the matrix. 

Prominent--The matrix and mottles vary by 5 unite of hue (lOYR 
matrix, 5Ymottles ) and by three or more units of value or 
chrana. 

The sequence of tenns is abundance, size, contrast, and color, 
for ex.ample, "few, fine, and faint yellowish brown mottles . " 

Structure 

The tenninology tor soil structure was adopted in 1963. 

Soil structure refers to the aggregation of the primary soil par­
ticJes 1nt.o comnound oa,..t .-l c 1.A111 nY· ,.,1, 11Jt~,..q r.f p .. ~.m"ry p."'rtic1"'"', .... i ch 
are separated fran adjoining aggregates by surfaces of weakness. The 
exteriors ot some aggregates have thin, often dark-colored surface films 
that 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 natural soil aggregate is called aped and should not 
be confused with (i) a clcxi., fonned as a result of some disturbance, such 
as plowing or digging, that molds the soil to a transient mass that 
changes with alternating wetting and drying, (ii) a fragment, form,d by 
a rupture of a soil mass across natural surfaces of weakness, or (iii) a 
concretion, formed by local concentrations o! compounds that irreversibly 
cement the soil grains together. 

The classification of structure involves consideration o! (1) the 
shape and arrangement, (ii) the size, and (iii) the distinctness of the 
visible aggregat es or peds. The terminology of structure consists o! 
separate sets of terms designating each o! these categories, which by 
canbination form the na.mss ot the structure. Shape and arrangement of 
peds is designated as type of soil structure, which in turn ie subdivided 
into kinds on the basis of the character of the faces and edges of the 
aggregates. The size of the peds is of consideration under the class of 
soil structure, whereas the degree of distinctness is expressed in the 
grades. 

The table indicates four principal types of structure: (i) struc­
tureless, in which there is no observable aggregation or no definite 
orderly arrangement of natural lines of weakness; (ii) blocklike , in 
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which the soil particles are arranged around a point aDi bourxied by 
flat or rounded surfaces; (iii) platelike, in which the soil particles 
are arranged around a horizontal elans and generally bounded by relatively 
flat horizontal surfaces; and (iv) primalike, in which the soil particles 
are arranged arouni a vertical a.xis and bounded by relatively flat 
vertical surfaces. Most of these types are subdivided into kinds or 
subtypes. Thus, under structureless, the single grain kind consists of 
an incoherent mass of individual particles whereas amorphous (massive ) 
consists of a coherent mass showing no evidence of any distinct arrange­
ment along natural lines of weakness. The blockl.ike type includes three 
kinds: the angular blocky, whose faces are rectangular am flattened, 
bounded by planes intersecting at relatively sharp angles; the subangular 
blocky, whose faces are subrectangular, or consist of mixed rounded; and 
the granular that are spheroidal, characterized by rounded vertices. 
Each 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 reco~nized are indicated by their name arxi their size 
limits. The size limits vary with the shape and arrangement. The oblique 
dimension is inferred for the blocklike type, the vertical dimension for 
the platelike, and the horizontal dimension for the prismlikB type. 

Grade of structure is the degree of distinctness of aggregation . 
It expresses the differential between cohesion within the aggregates 
and adhesion between aggregates and is determined mainly by noting the 
durability of the aggregates and the proportions of aggregated and un­
aggregated material when the aggregates are displaced or gently 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 description of the structure of a soil horizon should refer 
to its nonnal moisture content, although attention should be called to 
any striking contrasts in structure under 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: 

Weak 

Weak is the grade of structure characterized by weakly formed peds 
that are barely observable in place. 

Moderate 

Moderate is the grade of structure characterized by moderately well­
formed peds that are moderately evident in place. Soil material of this 
grade, when disturbed, breaks dawn into a mixture of many distinct entire 
peds, some broken peds, and little unaggregated material . 

Strong 

Strong is the grade of structure characterized by strongly formed 
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peds that are quite evident in undi111pla.eed aoil. They adhere to one 
another and withstand displacement and separation when the eoil. is di111-
turbed. When displaced, soil. material of this grade consists very largely 
ot entire peds and includes few broken peds and little unaggregated 
material . 

The sequence followed in combining the terms to characterize the 
structure is (i) grade (distinctness), (ii) class (size), and (iii) kind 
(shape). Thus the designation for the soil structure in which the pads 
are loosely packed aJXi roundi111h, daninantly below 2 mm in diameter, and 
quite di111tinct is strong tine granular. The designation o! structure by 
grade, class, and kind can be modified with any other appropriate tenns 
wherever necessary to describe other characteristics of the peds. 

Many soil horizons have compound structure consisting of one or more 
sets of SID&ller pads held together as larger peds. Such compound struc­
tures m~ be described as follows: compound moderate very coarse prismatic 
and moderate medium granular. Soil that has one structural form when in 
place may assume same other form when disturbed. When removed, the larger 
peds may fall into amaller peds; such as large prisms into medium blocka. 

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

Reference to geological t erms in the description of parent materials 
aho41J. .:.i-'t'l~ t..:i c.1.,c..~pt.dJ L--rminology. ha,11 o .. t he weru\o 1.med i n strati­
graphy have different definitions. Generally the arrangement of eed.iJnents 
in layers is referred to as stratification. If these layers are not 
parallel to the dip o! the formation t hey may be referred to as crose­
stratified. 

A stratum is a layer with certain unifying characteristics, properties, 
or attributes that distinguish it !rom adjacent layers. However, bedding 
and lamination connote a thickness of the strata. A bed is a unit layer 
in a stratified sequence that is visually or physically more or less 
distinctly separable tram other layers above and below and isl cm or more 
in thickness. A lamina is a unit layer of thickness less than l cm. 
When thickness is implied, reference to cross- stratification will involve 
consideration of cross- bedding or cross-lamination. 



Type 

1. Structureless - no 
observable ·aggregation 
or no definite orderly 
arrangement around 
natural lines of 
weakness. 

2. Blocklike - soil 
particles are arranged 
aroun:i a point and 
bound.ed by fl.at or 
rounded surfaces. 

3. Fla telike - soil 
particles are arranged 
around a horizontal plane 
and generally bounded by 
relatively flat horizon­
tal surfaces. 

4. Prismlike - soil 
particles are arranged 
around a vertical ax.is 
and bounded by relatively 
flat vertical surfaces. 

Types and Classes of Soil Structure 

Kind 

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

B. AmorJXtous (massive) structure -
a coherent mass shOW"ing no 
evidence of any distinct arrange­
ment of soil particles. 

A. Blocky (angular blocky) -

B. 

c. 

faces rectangular and flattened, 
vertices sharply angular. 

Subangular blocky -
!aces subrectangular, vertices 
mostly oblique, or subround.ed. 

Granular -
spheroidal - characterized by 
rounded vertices. 

A. Fla ty structure -
horizontal planes more or less 
developed. 

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

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

Class 

FiI2 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 prisml tic 

Fine columnar 
Medium columnar 
Coarse columnar 
Very coarse columnar 

Size 
mm 

<10 
10-20 
20-50 

>50 

<10 
10-20 
20-50 

')50 

<2 
2-5 
5-10 

<2 
2-5 
5 

<20 
20-50 
50-100 

>100 

<20 
20-50 
50-100 

>100 

' 
~ 
V'I 
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Consistence 

The tenninology for soil consistence was adopted in 1963. 

Soil consistence comprises the attributes of soil materials that are 
expressed by the degree and kind of cohesion and adhesion or by the 
resistance to deformation and rupture. Every soil material has consistence 
irrespective ot whither the mass is large or emall, in a natural condition 
or greatly disturbed, aggregated or structureless, or moist or dry. 
Although consistence and structure are interrelated, structure deals with 
the shape, size, and definition of natural aggregates that result fran 
variations in the forces of attraction within a soil mass, whereas con­
sistence deals with the strength and nature of the forces themselves. 

The terminology for consistence includes separate terms for descrip­
tion at three standard moisture contents (dry, moist, and wet) . Ir 
moisture conditions are not stated in using any consistence term, the 
moisture condition is that under which the particular tennis defined. 
Thus friable used without a statement of the moisture content indicates 
friable when moist; hard used alone means hard when dry, and plastic means 
plastic when wet. If a term is used to describe consistence at some 
moisture content other than the standard condition under which the term 
is defined, a statement of the moisture condition is essential. Usually 
it is desirable to describe consistence at all three standard moisture 
conditions. 

Although evaluation of consistence involves sane disturbance, unless 
otherwise stated descriptions of consistence custanarily refer to that of 
soil from undisturbed horizons. In addition, descriptions of consistence 
under moist or dry conditions carry an implication that disturbance 
causee little modification of consistence or that the original consistence 
can be almost restored by pressing the material together. Where such an 
implication is misleading, as in canpacted layers, the consistence both 
before and after disturbance may require separate descriptions. Further­
more, canpound consistences occur as in a loose mass of hard granules. 
In a detailed description of soils having compound structure, the con­
sistence of the mass as a whole and of it parts should be stated. 

The terms used in soil descriptions for consistence follow. 

Consistence when Wet 

Consistence when wet is determined at moisture levels at or slightly 
above field capacjty. 

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

O. Nonsticky--After the release of pressure, practically no soil 
material adheres to the thumb and finger. 

1 . Slightly sticky-~After pressure is applied, the soil material 
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adheres to both the t humb and finger, but eanee otf one or the other 
rather cleanly. The soil is not appreciably stretched when the digits 
are eeparated. 

2. Sticky--After preseure is applied, the soil material adheres 
strongly to bot.II the thumb and forefinger and tends to stretch s01111what and 
pull apart. rather than pulling tree trom either digit. 

3. Very atickz--After preH ure is applied, the soil material adheres 
strongly to both the thumb and foretinger and is deoidedl.7 stretched when 
they· are separated. 

Plasticity is the ability to change shape continuously under the 
infiuence or an applied streee and to retain the impressed shape on 
removal or the st ress. For field determination or plasticity, roll the 
soil material between the thumb and finger and observe whether or not a 
wire or thin rod of soil can be tormed. Ir helptul to the reader of 
particular descriptions, state the range of moisture content within 
which plasticity continues, fo~example plastic when slightly moist or 
wetter, plastic when moderately moist or wetter, a1¥1 plastic anl.7 when wet, 
or plastic with a wide, medium, or narrow range ot moi st\re content. 
Express the degree of resistance to de!onnation at or slightly above field 
capacity as follows: 

o. Nonplastic--No wire is formable. 

1 . Slightly plastic--Wire is formable, but the soil mass is eaeil7 
deformable. 

2. Plastic--Wire is form.able and moderate pressure is required for 
the defonnation of the soil mass. 

J. Very plastic--Wire is fonnable and much pressure is required for 
the defonna.tion of the soil mass. 

Consistence when Moist 

Consistence when moist i s determined at a moisture content approx­
imately midway between air-dry and field capacity. At this moisture oontent 
most soil materials exhibit a form or consistence characterized by (i) 
tendency to break into smaller maeses rather than into pCMder, (ii) sane 
defonnation prior to rupture, (iii) absence of brittleness, and (iv) 
ability of the material after disturbance to cohere again when pressed 
together. The resi stance decreases with moisture content, a1¥1 the accuracy 
of field descrjptions or this consistence is limited by the accuracy of 
estimating moisture content. To evaluate this consistence, select and 
attempt to crush in the hand a mass that appears slightly moist. 

O. Loose--Noncoherent . 

l. Very frjable--The soil material is crushed under very gentl e 
pressure, but coheres when pressed together. 

2. Friable--The soil material crushes easily under gentle to moderate 
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pressure between the thumb and forefinger and coheres when pressed to­
gether. 

J. Firm--The soil material crushes under moderate pressure between 
the thumb and forefinger, but resistance is distinctly ~1ot1ceable. 

4. Very firm-~The soil material crushes under strong pressure, and 
is barely cruohable between the thumb and forefinger. 

(The term "compact" denotes a canbins.tion 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".) 

Consistence when Dry 

The consistence of soil materials 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 &R air-dry mass and break it in the hand . 

o. Loose--Noncoherent. 

1. Soft-~The soil mass is weakly coherent and fragile, an:l breaks 
to a powd.er<lr individual grains under very slight pressure. 

2o Slightly hard--The soil mass is weakly resistant to pressure, 
and easily broken between the thumb and forefinger. 

J. Hard--The soil mass is moderately resistant to iressure; it can 
be broken iilthe hands without difficulty, but is rarely breakable between 
the thumb and forefinger. 

4. Very hard--The soil mass is very resistant to pressure; it can 
be broken in the hands only with difficulty, and is not breakable between 
thumb and forefinger. 

5. Extremely hard--The soil mass is extremely resistant to pressure 
and cannot be broken in the hands. 

Cementa ti on 

Cementation of soil materials refers to a brittle hard consistence 
caused by sane cementing substance other than clay minerals, such as 
calcium carbonate, silica, or oxides, or salts of irai and aluminum. 
Typically, the cementation is altered little, if any, by moistening; the 
hardness and brittleness persist in t he wet condition. Semi- reversible 
cements, which generally resist moistening but soften under prolonged 
wetting, occur in some soils and give rise to soil layers having a 
cementation that is pronounoed when dry but very weak when wet . Some 
layers cemented with calcium carbonate soften sanewhat 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 altered by moistening, it should be so stated . Cementation may 
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be either continuous or discontinuous within a given horizon. 

1. Weakly cemented--The cemented mass ii brittle and hard, but 
can be broken in the hande. 

2. Strongly oemented--The cemented mass is brittle and harder than 
can be broken in the h&nde, but is easily broken with a hamner. 

3. Indurated-The mass is very strongly cemented and brittle, and 
does not soften wider prolonged wetting. It ie so hard that a sharp blow 
with a hammer is required to break it. The hamer generally rings as a 
result or the blow. 

Soil consistence •hould be described at all three moisture state• 
(dry, moist, and wet), the first given being that most frequently observed, 
but one should be sure that the moisture state first referred to is the 
same !or color, structure, and consistence. 

Roote and Pore• 

The tenninology for roots and pores i• borrowed (J.E. McClelland, 
unpublished data). The abundanoe, size, orientation, and distributicn 
within peds !or both roots and pores are similar. In addition, to tully 
describe pores, continuity clasees and morphology must be recorded. The 
classes are as follows: 

Abundance Classes: 

Roots --
very few 
few 
plentiful 
abundant 

Pores --
very few 
few 
common 
many 

Number per unit* area of surface 

less than one 
one tc three 
four to fourteen 
more than 14 

*Unit is a square inch for fine, very fine, am micro roots and pores, 
a square yard for medium and coarse roote and pores ~ 

Diameter Classee: 

micro - less than 0.075 mm 
very fine - 0.075 to 111111 
tine - l to 2 mm 
medium .. 2 to 5 mm 
coarse - more than 5 mm 

Continuity Classes: (for tubular pores) 

continuous - individual pores extend throughout 
the horizon 

discontinuous - individual pores extend only part 
way through the horizon 
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Orlentation Classes: (for roots and tubular pores) 

vertical - orientation mainly vertical 
horizontal - orientation mainly horizontal 
oblique - orientation mainly oblique 
random - orientation in all directions 

Distribution Classes: (within horizons) 

inped - most roots and pores are within peds 
exped - moet roots and pores follow ped interfaces 

Morphology Classes: (for individual pores) 

Types of pores: 

simple - tubular pores not branched 
dendritic - tubular pores branched open, pores are 

open at least at the upper end or at 
one horizontal end 

closed - both ends of the pores are sealed !rom 
access to air and water by organic or 
organic mineral particles or clay flows 

vesicular - roughly spherical or ellipsoidal in shape, 
not appreciably elongated in any direction 

interstitial - irregular in shape with faces that are 
curved inward; formed by curved or angular 
faces of adjacent mineral grains or peds, 
or both 

tubular - more or less cylindrical in shape, elongated 
in one direction 

Additional. Features 

Additional features are listed under this heading because not all of 
them are characteristics of every horizon. Additional features include 
such thingeas clay films, concretlons, carbonates, salts, pebbles, and 
stones. No mention of such features in the description of a horjzon 
indicates their absence. If these features are described, the kinds and 
numbers of concretions, stones, and pebbles; the thickness, extent and 
position of clay films; and the relative amounts and distribution pattern 
of carbonates, salts, etc., should be indicated. 

Clay Films 

Clay films are described by recording their frequency of occurrence, 
thickness, and locations. The following thickness and frequency classes 
are taken fran the u. s. Dep. Agr. Work-Planning Conference, Chicago, 1963. 

A complete description of clay films should include their frequency, 
thickness, and location with respect to other morphological features. 
Other properties of clay films, such as color and continuity (whether 
existing as patches or a continuous network), may need to be described to 



- 212 -

adequately characterize the morphology of sane soils. Standard classes 
for the description of frequency and thickness of clay films follow. 

Frequency Claesee--The objective is to indicate the estimated percent­
age of the natural soil surfaces that are coated with clay filmB. The 
description may refer to the total surface of ped faces, or the total 
surface of tubular or interstitial pores, or to the combined surfaces o! 
peds and pores 1n the soil material. The description of frequency of clay 
films is not intended to reflect total volume of clay films but simply 
percentage or peel face, or pore surfaces, or both, that are coated. 

Few 

Corum on 

Many 

Continuous 

Percent of 
surface covered 

Present on less 
than 2% of surface 

2 to 20 

20 to 80 

More than 80 

Remarks 

Patches of clay film are identifiable, 
but their frequency is so low that 
the significance of their presence 
may be nil or doubtful. The class 
includes occasional small patches of 
clay film not regularly associated 
with other morphological features. 

Patches of clay film regularly 
associated with other morphological 
features. Most of the surfaces of 
pGds o~ po~s, or both, are not 
coated with clay film. 

Clay films regularly associated with 
other morphological features. May 
occur as discrete patches or as a 
continuous network. 

Most or all ped or pore surfaces, or 
both, are covered with clay film.a. 
Patches of natural surfaces may be 
free of clay films, but the films 
are essentially continuous. 

Thickness Classes--Thickness of clay films often varie s appreciably 
within distances of a few millimeters. In such cases. an estimate of the 
average thickness should be used. If appreciable variations in thickness 
occur over distances of a centimeter or more or are related to other 
morphological features, and the variations are judged to be significant to 
description of the morphology, the variation should be described. 

Very thin Visible only when viewed normal to 
surface; hand lens needed for 
identification; not visible in cross 
section with a lOX hand lens; if 
present, very fine sand grains 
protruds through the film and are 
readily apparent. 



Thin 0.005 to 
0.05 mm 

Moderately thick 0.05 to 
0.5 nDn 

Thick 0.5 to 
1.0 mm 

Very thick > 1.0 nm 
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Hand lens usually needed for identifica­
tion; visible in cross section with lOX 
lens but not to unaided eye; if present, 
very fine sand grains are enveloped by 
the film or their outlines are indistinct; 
fine sand grains protrude through the 
film or are only th~y coated and are 
readily apparent. 

Visible in cross section to unaided eye; 
fine sand grains are enveloped by the 
film or their outlines are indistinct; 
film surfaces are relatively smooth. 

Clay films and their broken edges are 
readily visible without magnification; 
film surfaces are smooth; sand grains are 
enveloped by the film or their outlines 
are indistinct. 

Conventions--The convention for describing frequency, thiclaless, and 
location of clay films is illustrated in the following examples: 

a) common thin clay films on ped faces 

b) continuous moderately thick clay films in common medium tubular pores 

c) common moderately thick clay films on ped and pore surfaces 

d) continuous moderately thick clay films on vertical prism faces and 
common thin clay films on blocky peds (compound structure of coarse 
prisms and medium blocky peds) 

The thickness and frequency classes seem most usaful for description 
of films on ped and tubular pore surfaces. They may also be useful for 
description of films of clay that occur in interstitial pore space in 
coarse or moderately coarse textured soils as illustrated in the following 
examples: 

a) continuous thin clay films in interstitial pores as coatings on grains 
and as bridges between grains 

b) conrnon thin clay films in interstitial pores as bridges between grains 
but rarely coating grains 

Concretions 

Concretions are hardened local concentrations of certain chemical 
compounds that fonn indurated grains or nodules of various shapes, si zes , 
am colors. They are commonly fonred from iron and manganese oxides . 
The size, shape, color, and location of the concretions should bo described . 
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Carbonates 

The presence of free carbonates in the soil and parent material may 
be tested for with 10% HCl. The relative effervescence is as follows: 

very weakly effervescent 
weakly effervescent 
moderately effervescent 
~trongly effervescent 

The calcareous grades are: 

weakly calcareous 
moderately calcareous 
strongly calcareous 
very strongly calcareous 
extremely calcareous 

- a few bubbles 
- bubbles readily observed 

bubbles form a low foam 
bubbles fo:nn a thick foam 

1-5% as CaC03 equivalent 
6-15% as CaCD:3 equivalent 
16-25% as CaC<>:3 equivalent 
26-40% as cacery equivalent 
'>40% as CaC03 equivalent 

The size of carbonate accumulation is described as for mottles: 

fine 
medium -
coarse 

< 5 mm in diameter or width 
5 to 15 mm in diameter or wi<it.h 
> 15 mm in diameter or width 

The shape and degree of segregation of the lime accumulation is 
described in plain words. 

Salts 

The presence ot salte in the soil arrl parent material should be 
described. The salts may occur as crystals or veins, or as surface crusts 
of salt crystals. Inhibited crop growth and the presence ot salt-tolerant 
plants are illiieations of salts in the soil. 

The salinity grades suggested are as follows (U. s. Dep. Agr. Soil 
Survey Manual): 

Weakly saline--These soils are slightly affected by salt or alkali. 
The growth of sensitive crops is inhibited, but that of salt-tolerant 
crops may not be. The salt content is 0.15 to 0.35% and the conductivity 
4 to 8 mmhos/cm. 

Moderately saline--Theae soils are moderately affected by salt or 
alkali. Crop growth is inhibited and no crop does well. The salt content 
is 0.35 to 0.65% and the conductivity 8 to 15 mmhos/cm. 

Strongly saline--These soils are strongly affected by salt or alkali. 
Only a few kinds of plants survive. The salt content is greater than 
0 . 65% and the conductivity is greater than 15 mmhos/cm. 
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Stones and Pebbles 

Describe the atones and pebbles in terms of their abundance, size, 
type, shape, and orientation. Describe the size and shape using the 
tenns listed in Appendix 1 un:ier "Stoniness, Rockiness, and Coarse 
Fragments". Report the abl.Dldance as percentage by area of the surface 
exposed . 

Reaction Classes 

The reaction classes and terminology adopted in 1965 are as follows: 

Extremely acid 
Very strongly acid 
Strongly acid 
Medium acid 
Slightly acid 

2!! 

4.5 
4.6-5.0 
5.1-5 .5 
5.6 ... 6.0 
6.·1-6.5 

Neutral 
Mildly alkaline 
Moderately alkaline 
Strongly alkaline 
Very strongly alkaline 

E!! 

6.6-7.J 
7.4-7.8 
7.9-8.4 
8.5-9.0 
9.0 

Give the reaction in the descriptive terms. Where pH data are available 
they 'lN1y be given in parentheses following the reaction terms. 

Horizon Boundaries 

The lower boundary of each horizon is described by indicating its 
distinctness and fonn as suggested in the u. s. Dep. Agr. Soil Survey 
Manual. 

Distinctness 

Form 

abrupt less than 1 inch wide 
clear - l to 2.5 inches wide 
gradual - 2.5 to 5 inches wide 
diffuse - more than 5 inches wide 

smooth - nearly a plane 
wavy - pockets are wider than deep 
irregular - pockets are deeper than wide 
broken - parts of the horizon are unconnected · 

with other parts 

For example: clear smooth boundary, clear irregular boundary 

Thiclmess Range 

The thiclmess range is stated in plain language. Strictly speaking, 
thiclmess range is part of the range in characteristics for the series. 
It should be included in parentheses after each horizon description in 
the typifying pedon because it can be stated so much more briefly in 
this section. 
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A sample description of a profile follows; the depth may be shown 
in inches or centi.maters but not both. 

Depth 
Horizon inches cm 

L-H 

Ae 

Bthgj 

Bfg 

c 

3-0 8-0 Black (lOIR 2/1 m) , dark grayish brown (lOYR 
4/1 d) aemidecanposed organic matter; fibrous, 
many tine and medium roots; abrupt, 11111ooth boundary; 
2 to 4 inches thick; pH 3.8. 

0-4 0-10 Gray (5YR 6/1 m), light-gray (5IR 7/1 d) sandy loam; 
single grain; loose, friable; few, fine and medium 
roots; few, fine, vesicular pores; clear, wavy 
boundary with scxne fine tongues into underlying 
horizon; 2 to 5 inches thick; pH 4.3. 

4-12 10-30 Reddish-brown (5YR 4/4 m, 5/4 d) sandy loam; 
camnoq, medium, distinct, strong-brown (7.5YR 5/6) 
mottles; amorphous ; friable; few, fine and very 
fine roots; few, medium, am fine pores; s<JDe 
gravel; clear, smooth boundary; 6 to 10 inches 
thick; pH 4. 7. 

12-24 30-61 Reddish-brown (5YR 4/3 m, 5/3 d) sandy loam; 
many, medium to coarse, praninent strong-brown 
(7.5YR 5/6) mottles; amorphous; finn, few stones; 
clear, smooth boundary; 8 to 15 inches thick; 
pH 4.9. 

24+ 61+ Reddish- brown (2.5 YR 4/4 m, 5/4 d) sandy loam; 
amorphous; finn, slightly plastic; sane stones; 
pH 4.8. 

Additional Considerations 

a) The conmittee recommeoos toat for the present the measurement of depth 
or of thickness be given in English units followed by metric units. 

b) The committee recommends the use of the glossary of soil terms prepared 
by the Canadian Society of Soil Science. 

c) Give the location ot soil profiles 1n latitude and longitude to the 
nearest one-tenth minute in areas covered by maps or 1:50,000 scale, or 
to the nearest minute in areas covered only by maps or 1:250,000 scale. 
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