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Glossary of Pedologic (Soils) and Landform 

Terminology for Soil Engineers 
JAMES H. McLERRAN, Assistant Engineer1  

Division of Industrial Research, State College of Washington 

WITH the increasing interest in the use of pedological information and aerial photographs 
to obtain economical and reliable engineering soils information, there is a need for aglos-
sary to define terms that are not common to the engineer. Such a glossary will provide a 
means of understanding material from other technical and scientific fields and provide an 
aid to consistency of terminology in future reports and discussions. 

It has been recognized that the Agricultural Soil Survey Map is more than a productivity 
classification map and that it can be depended upon as a reliable map of soil conditions. If 
engineers have been somewhat slow in the past in making use of such information as the Soil 
Survey Maps and Reports, this is partially due to the unfamiliar terminology. The glossary 
of pedological terms on the next several pages will provide a ready reference to these terms. 

Recognition of the value of airphoto interpretation in soil and materials surveys has made 
it necessary that the engineer be able to recognize and understand basic landforms. Some 
soil engineers have also correlated soil problems or conditions directly with landforms. 
Therefore, the glossary of landform terms should become a useful aid for soil engineers. 

In preparing the glossary care was taken to write the definitions in the clearest terms 
possible. The sources used in preparation of the glossary were many. The sources for 
many of the soil terms were the 1938 Department of Agriculture Yearbook, "Soils and Men" 
(18), and the Department of Agriculture Handbook No. 18, "Soil Survey Manual" (16). The 
"Glossary of Namesfor Topographic Forms" (19), by the United States Geological Survey, 
was the source of most of the landform terms, but many geology texts were reviewed to pre-
pare the definitions. All sources used are listed in the bibliography. Many of the terms are 
now obsolete, but are included because they appear in earlier soil publications. 

This glossary is a revision .of a similar glossary (9) prepared for the "State of Washington 
Engineering Soils Manual: Part 1—The Engineer and Pedology." The manual defines the 
nature of soil and soil formation and outlines the pedological classification of soils. 

'Presently Assistant Branch Chief; Photographic Interpretation Research Branch; Snow, Ice 
and Permafrost Research Establishment, Corps of Engineers. 
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Soil Terms2  

A HORIZON. —See HORIZON, SOIL. 

ABC SOIL. —A soil with a complete profile, including clearly developed A, B, and Chorizoñs. 

AC SOIL. —A soil having only A and C. HOrizons developed, no clearly developed B horizon. 

ACID SOIL. —A soil that gives an acid reaction.(precisely, belowpH 7. 0: practically, be-
low pH 6. 6). (i) 

ADHESION. —The .union of unlike materials. Use in soil 'science, the 'attraction of solid 
surfaces for water molecules. Fixation of a very thin film of water on soil solid. 

AEOLIAN —Wind-transported, materials, including wind-blown sands,. wind-blown silts, 
and wind-carried volcanic ash. 	 . 	. 	. 

AGGREGATE, SOIL. —A single mass or cluster of soil particles held together, such as a 
clod, prism, crumb,, or granule. (18). 

ALKALI SOIL. —A soil in which sodium occupies 15 percent or more of the total exchange 
capacity (usually indicated by a pH value of 8. .5 or higher). 

ALLUVIAL SOILS. :i.  Soils developed from relatively recently deposited materials, trans-
ported by flowing water. 

2. A Great Soil Group (taxonomic unit) which is comprised of azonal 
soils developed from transported and recently deposited alluvium characterized by a weak 
modification (or none) of the original soil-forming processes (18). "Alluvial" is capital- 
ized when used with this meaning. 	 ,. 

ALLUVIUM. —Fine material,such as sand, mud, or other sediments deposited on land by 
streams (18). Stratification is a common characteristic. 	' 	.. .. 

AMORPHOUS STRUCTURE. —See STRUCTURE, MASSIVE. 

AQUIFERS. —Geologic formations, such as gravel layers 'or porous rock strata, which 
transmit flow of free ground water (10).'  

AZONAL SOILS. '—Soils without well-developed profile characteristics. 'Many soils on re-
cent alluvial or colluvial deposits are azonal. 

B HORIZON. --See HORIZON, SOIL.  

BC SOIL. —A soil without an A horizon. (Presumably the A horizon has been removed by 
erosion in most instances.)  

BEDROCK. —The solid rock underlying soils or other superficial formation (18). 

BLOCKY (or BLOCK-LIKE) STRUCTURE. —See STRUCTURE, SOIL. 	 ' 

BOG SOILS. —An intrazonal group of soils with a muck or peaty surface soil underlain by 
peat (18).  

2 Except  where noted, terms are defined as used in pedology. 
Figures in parentheses refer to references appearing in the bibliography. 
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BRITTLE. —See CONSISTENCE. 

BOULDER. —A rounded rock fragment more than 10 inches in diameter (16). 

BOULDER CLAY. —Same as TILL. 	 - 

BROWN FOREST SOILS. —An intr.zonal group of soils with dark-brown surface horizons, 
relatively rich in humus, grading gradually into a gray calcareous parent material; de-
veloped under the deciduous forest in temperate humid regions from parent material rela-
tively rich in-bases (8, 18). 

BROWN PODZOLIC SOILS. —A zonal group of soils with a thin mat of partly decayed leaves 
over very thin, dark, grayish-brown, humus-mineral soil and a trace of pale-gray, leached 
A horizon over a brown or yellowish-brown B horizon; developed under deciduous or 
mixed deciduous and coniferous forest in temperate or cool-temperate humid regions 
(18). These soils are looser and better drained than are typical podzols. There is little 
cementation or clay accumulation in the B horizon. 

BROWN SOILS. —A zonal group of soils having a brown surface horizon which grades below 
into lighter-colored soil and finally into a layer of carbonate accumulation; developed 
under short grasses, bunch grasses, and shrubs in a temperate to cool, semi-arid cli-
mate (18). 

BRUNIZEM SOILS. —The name used for Prairie Soils by Simonson, et al (14) (see PRAIRIE 
SOILS). 

BULK DENSITY. —The dry weight of a unit volume of soil, including both solids and pores. 

C HORIZON. —See HORIZON, SOIL. 

CALCAREOUS SOIL. —Soil containing sufficient calcium carbonate (often with magnesium 
carbonate) to effervesce visibly when treated with hydrochloric acid. Soil alkaline in re-
action, owing to the presence of free calcium carbonate (18). 

CALCIFICATION. —A general term used for that process or those processes of soil forma-
tion yielding a soil that is sufficiently high in calcium to saturate the soil colloids to a 
high degree with exchangeable calcium and thus render them relatively immobile and 
nearly neutral in reaction. This process is best expressed in temperate, arid to semi-
arid areas under desert shrub to grassland vegetation. 

CALICHE. —A soft or more or less cemented deposit of reprecipitated calciUm carbonate 
or of mixed calcium and magnesium carbonates, characteristic of soils of warm or hot 
desert and semi-arid regions. 

CALCIMORPHIC SOILS. —A group of intrazonal soils owing their chief characteristis to 
the high calcium content of their parent materials. 	 - 

CAPILLARY WATER. —Water held by surface tension and adhesion forces in capillary 
spaces. Moves in any direction depending on the curvature of the water films at the 
periphery. 	 - 

CATENA. —A group of soil series within any one soil zone developed from similar parent 
material, but with contrasting characteristics of the solum due to differences in relief 
or drainage.. 



CEMENTATION. —A condition of brittle-hard consistence caused by some cementing ma-
terial other than clay minerals, such as calcium carbonate, silica, or oxides or salts of 
iron and aluminum (16).. 

WEAKLY CEMENTED: Mass is brittle and hard, but can be broken in the hands. 

STRONGLY CEMENTED: Mass is brittle and harder than can be broken in the hand, 
but is easily broken with a hammer. 

INDURATED: Mass is very strongly cemented; brittle, does not soften under prolonged 
wetting, and is so extremely hard that a sharp blow with a hammer is required to 
break; hammer generally rings as a result of the blow. 

CHERNOZEM SOILS. —A zonal group of soils having a deep, dark-colored to nearly black 
surface horizon, rich in organic matter, which grades below into lighter-colored soil and 
finally into a layer of lime accumulation; developed under tall and mixed grasses in a 
temperate to cool subhumid climate (18). 

CHESTNUT SOILS. —A zonal group of soils having a dark-brown surface horizon, which 
grades below into lighter-colored soil and finally into a horizon of lime accumulation; 
developed under mixed tall and short grasses in a temperate to cool and subhumid to 
semi-arid climate. They occur on the arid side of. Chernozem soils, into which they 
grade (18). 	 . 	 . 

CLASS, SOIL TEXTURAL. —Name given to the texture of a soil on the basis of the percent-
age of each of the soil separates (see SEPARATES). The basic classes are sand, loamy 
sand, silt, sandy loam, silt loam, loam, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay,, and clay. Sójlclasses are usually determined by the chart shown 
in Fig. 1, which defines the varioussoil classes. 	. . 	'.• 

CLAY, CLASS. —See CLASS, SOIL TEXTURAL. 

CLAY SEPARATE. —See SEPARATE, SOIL. 	 . . . 

CLAYPAN. —A compact soil horizon or layer rich in clay and separated more or less 
abruptly from the overlying horizon; hard when dry and plastic or stiff when wet. Prob-
ably formed in part by the accumulation of clay from the upper horizons. 

COHESION. —The attraction that unites substances of like characteristics and resists a 
force tending to disrupt the mass. 

COLLOID, SOIL. —The term colloid is used in reference to matter both inorganic and or-
ganic, of very small particle size and very large surface area per unit of mass. Many 
mineral colloids have a crystalline structure. The mineral colloidal matter is almost 
entirely clay minerals of various kinds. Not all clay particles are colloids; usually only 
the particles smaller than 0. 002 or 0. 001 mm are considered colloids. See KAOLINITE, 
MONTMORILLONITE, and ILLITE. 

COLUMNAR STRUCTURE. —See STRUCTURE, SOIL.  

COMPACT. —See CONSISTENCE. 

COMPLEX, SOIL. —A soil association composed of such an intimate mixture of areas of 
soil series, types, 'or phases that these cannot be indicated separately upon maps of the 
scale used so that the association is mapped as a unit. 

CONCRETIONS. —Hardened local concentrations of certain chemical compounds, such as 



percent sand 
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Figure I. Chart showing the percentages of clay (below 0.002 mm), silt 0.002 to 0.05 mm), 
and sand (0.05 to 2.0 mm) in the, basic soil textural classes (16). 

calcium carbonate and iron and manganese oxides, that form indurated grains or nodules 
of various sizes, shapes, and colors. 

CONCRETIONS, LIME. —Usually lime concretions consist of calcium carbonate and other 
included soil constituents. They, vary greatly in size, from very small particles up to 2 
ft in diameter. They take many shapes, with spheres, rough tubular or branched tubular, 
and rough plates being the common forms. 	. 

IRON AND MANGANESE. —Often called "shot. " These are indurated accumulations of 
iron and manganese oxides. They are commonly in the form of spherical pellets. 

CONSISTENCE, SOIL. —The relative mutual attraction of the particles in the whole soil 
mass or their resistance to separation or deformation (as evidenced in cohesion and 
plasticity) (18). The terms used in soil descriptions for consistence as given in the 
Soil Survey Manual (16) follow: 

WHEN DRY. - 
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LOOSE. —Noncoherent. 

SOFT. —Soil mass is very weakly coherent and fragile; breaks to powder or in-
dividual grains under very slight pressure. 

SLIGHTLY HARD. —Weakly resistant to pressure; easily broken between thumb 
and forefinger. 

HARD. —Moderately resistant to pressure; can be broken in the hands without 
difficulty, but is barely breakable between thumb and forefinger. 

VERY HARD. —Very resistant to pressure; can be broken in the hands only with 
difficulty; not breakable between thumb and forefinger. 

EXTREMELY HARD. —Extremely resistant to pressure; cannot be broken in. the 
hands. 

WHEN MOIST.— 

LOOSE. —Noncoherent. 	. 

VERY FRIABLE. —Soil material crushes under very gentle pressure, but coheres 
when pressed together. 

FRIABLE. —Soil material crushes easily under gentle to moderate pressure be-
tween thumb and forefinger, and coheres when pressed together. 

FIRM. —Soil material crushes under moderate pressure between thumb and fre-
finger, but resistance is distinctly noticeable. 

VERY FIRM. —Soil material crushes under strong pressure; barely crushable 
between thumb and forefinger. 

EXTREMELY FIRM. —Soil material crushes only under very strong pressure; 
cannot be crushed between thumb, and forefinger and must be broken apart bit 
by bit.' 

COMPACT. —A combination of firm consistence and close packing or arrangement 
of particles. 

WHEN WET. —Determined when the moisture content of the soil material is at or slight-
ly above field capacity. 

PLASTICITY. —The ability to change shape continuously under the influence of applied 
stress and to retain the new shape upon removal of the stress. For field determina-
tion of plasticity, roll the soil material between thumb and finger and observe whether 
or not a wire of thin rod of soil can be formed. Express degree of resistance to de-
formation at a moisture content at or slightly above field capacity as follows: 

NONPLASTIC. —No wire is formable. 

SLIGHTLY PLASTIC. —Wire formable, but soil mass easily deformable. 

PLASTIC. —Wire formable and moderate pressure required for deformation of 
the soil mass. 

VERY PLASTIC. —Wire formable and much pressure required for deformation of 
the soil mass. 

STICKINESS. —The quality of adhesion to other objects. For field determination, the 
soil material is pressed between the thumb and finger, and its degress of stickiness 
are described as follows: 	. 	 - 	 . 
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NONSTICKY. —After release of pressure, practically no soil material adheres to 
thumb or finger. 

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 digits are separated. 

STICKY. —After pressure, soil material adheres to both thumb and finger and 
tends to stretch somewhat and pull apart rather than pulling free from either 
digit. 

VERY STICKY. —After pressure, soil material adheres very strongly to both 
thumb and finger and is decidedly stretched when they are separated. 

Other terms used for describing unusual conditions of consistence are: 

BRITTLE. —The soil mass, when dry, will break with a sharp, clean fracture. 
It will shatter into cleanly broken, hard fragments if struck with a sharp blow. 

FLUFFY.—A condition of loose to very friable consistence and low bulk density. 

MEALY. —A crumb-like structure where the particles are soft to very soft con-
sistence and usually less than 5mm in diameter (10). 

MELLOW. —A soil that is easily worked or penetrated. 

SPONGY.- —A soil with a very large percentage of pore spaces of irregular sizes 
and shapes. 

STIFF. —A soil-that is resistant to deformation. A soil layer that is firm and 
tenacious. 	 - 

TENACIOUS. —A term applied to soils with a decided resistance to rupture. The 
soil mass coheres firmly. (Sticky refers to adhesion, tenacious refers to co-
hesion.) 

TIGHT. —A term applied to a horizon or layer that is compact, impervious, ten-
acious, and usually plastic. 

TOUGH. —Resistant to rupture. An auger can be readily bored into a layer re-
ferred to as tough, but -will require much force in shearing loose and pulling 
out the core of soil. 

CONSOLIDATED (soil material). —Made solid, by cementation, loading or other processes, 
from a previous fluid or. loosely -aggregated condition. 

CRUMB STRUCTURE. —See STRUCTURE, SOIL. 

D HORIZON. --See HORIZON, SOIL. 

DEGRADATION. —Change of a-soil type to one more highly leached. 

DESERT SOILS. —A zonal group of soils having a light-colored surface soil, usually under-
lain by calcareous material and frequently by a hardpan; developed under an extremely 
scant shrub vegetation in warm to cool, arid climates (18). 	- 

DETRITUS. —A mass consisting of fragments of rocks and minerals. 

DRAINAGE, SOIL. —Refers to the rapidity and extent of the removal of water from the soil, 
in relation to additions, especially by surface runoff and by flow through the soil. 
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CLASSES. —Soil drainage classes are based on interpretation of combined effect of run-
off, soil permeability, and internal soil drainage. The Soil Survey Manual (16) de-
fines seven classes: 

VERY POORLY DRAINED. —Water is removed from the soil so slowly that the 
water table remains at or on the surface most of the time. 

POORLY DRAINED. —Water is removed so slowly that the soil remains wet for a 
large part of the time. The water table is commonly at or near the surface 
during a considerable part of the year. 

IMPERFECTLY OR SOMEWHAT POORLY DRAINED. —Water is removed slowly 
enough to keep the soil wet for significant periods, but not all of the time. These 
soils commonly have a slowly permeable layer, a high water table, additions 
through seepage, or a combination of these conditions. 

MODERATELY WELL DRAINED. —Water is removed from the soil somewhat 
slowly, so that the profile is wet for a small part of the time. 

WELL DRAINED. —Water is removed readily, but not rapidly. 

SOMEWHAT EXCESSIVELY DRAINED. —Water is removed from the soil rapidly. 
Many of these soils are sandy and very porous. 

EXCESSWELY DRAINED. —Water is removed from the soil very rapidly. 

INTERNAL. —That quality of the soil that permits the dOwnward flow of excess water 
through the soil. The Soil Survey Manual (16) defines six classes: 

NONE. —No free water passes through the soil mass. A high water table is likely 
responsible. 

VERY SLOW. —Rate of movement is much too slow for optimum growth of im-
portant crops in humid regions, and may even be too slow for optimum growth 
in arid regions. Soil may be saturated in the root zone for a month or two. A 
high water table, or a nearly impermeable layer, or both, may be responsible. 

SLOW. —Rate of movement is slow, and saturation with water occurs for periods 
of a week or two. Many soils with a slow internal drainage have relatively high 
permanent water tables, or a fluctuating water table. 

MEDIUM. —Rate of movement is moderate, and saturation is limited to a few days. 

RAPID. —Rate of movement is fast, -and saturation is limited to a few hours. 

VERY RAPID. —Rate of movement is so fast that the soil is never saturated. 

PERMEABILITY. —That quality of the soil that enables it to transmit water or air. It 
is measured in terms of rate of flow through a unit cross-section of saturated soil in 
unit time. 

RUNOFF. —Refers to the rate that water is removed by flow over the surface of the soil. 
Six classes are defined in the Soil Survey Manual (16): 

PONDED. —None of the water added to the soil as precipitation or by flow from 
higher land excapes as runoff. 

VERY SLOW. —Surface water flows away so very slowly that free water lies on 
the surface for long periods or enters immediately into the soil. 

SLOW. —Surface water flows away so slowly that free water covers the soil for 
significant periods or enters the soil rapidly. 
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MEDIUM. —Surface water flows away at such a rate that moderate proportion 
of the water enters the soil, and free water lies on the surface for only short 
periods. 

RAPID. —A large proportion of the surface water moves rapidly over the soil 
surface, and a small part moves through the soil. The water runs off nearly 
as fast as it is added. 

VERY RAPID. —Surface water runs off as fast as it is added, 

DRIFT, GLACIAL. —Material deposited after being. transported by glacier ice, includes 
all deposits of glacial origin whether deposited directly by ice or by glacial streams or 
in lakes.. The deposits may be stratified glacial outwash materials or unstratified de-
posits of till. 

DUFF. —A type of organic surface horizon of forested soils, consisting of matted peaty or-
ganic matter only slightly decomposed (18). 

ELUVIATION. —The movement of soil material from one place to another within the soil, in 
solution or suspension. Horizons that have lost material through eluviation are referred 
to as eluvial, and those that have received material as illuvial. The term generally re-
fers to the movement of colloids. 

FERRUGINOUS. —Iron-bearing; usually refers to material of comparatively high iron oxide 
content. 

FIRM. —See CONSISTENCE WHEN MOIST. 	. 

FLOCCULATE. —To aggregate individual particles in small clusters; refers usually to col-
loidal particles. 

FLOURY. —Fine-textured soil consisting predominantly of silt, or silt-size aggregates of 
clay particles, which is incoherent when dry, smooth and dust-like. 

FLUFFY. —See CONSISTENCE. 

FRAGIPANS. —Compact horizons, rich in silt, sand, or both, and usually low in clay. When 
dry, the horizon appears to be indurated, but the apparent induration disappears upon 
moistening. Undisturbed fragipans are nearly impermeable to water. 

FRIABLE. —See CONSISTENCE WHEN MOIST. 

GENESIS, SOIL. —Mode of origin of the soil, referring particularly to the processes re-
sponsible for the development of the solum from the unconsolidated parent material (18). 

GLACIAL SOIL., --Soil formed from parent material that has been deposited by glacial 
activity. 

GLEIZATION. —A general term for the process of soil formation leading to the development, 
under the influence of excessive moistening, of a glei (gley) horizon in the lower part of 
the solum. A soil horizon in which the material ordinarily is bluish gray or olive gray, 
more or less sticky, compact, and often structureless, is called a glei horizon and is 
developed under the influence of excessive moistening (18). 

GRANULAR STRUCTURE. —See STRUCTURE. 
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GRAVITATIONAL WATER. —Water that moves freely under the force of gravity; so-called 
free water. 

GRAVEL. —The rounded to subrounded rock fragments, ranging from 2 mm to 3 in., re-
sulting from natural disintegration of the rock or from wearing of stones or cobbles. 

GRAY-BROWN PODZOLIC SOILS. —A zonal group of soils having a: comparatively thin or-
ganic covering and organic-mineral layers over a grayish-brown leached layer resting 
upon a brown, blocky, illuvial B horizon; developed under deciduous forest in a temperate, 
moist climate. 

GRAY-WOODED SOILS (GREY PODZOLIC). —Forest soil with a thin organic-mineral A1  
horizon over a prominent gray A2 horizon, which rests on a grayish-brown, blocky B 
horizon, commonly over a calcareous parent material. 

GREAT SOIL GROUP (SOIL CLASSIFICATION). —A group of 'soils having common internal 
soil characteristics; includes one or more families of soils. Among the zonal soils, each 
great soil group includes the soils having common internal characteristics developed 
through the influence of environmental forces of broad geographic significance, especially 
vegetation and climate; among the intrazonal soils, each great soil group includes the 
soils having common internal characteristics developed through the,influence of environ-
mental forces of both broad and local significance; among the azonal soils each great 
soil group includes similar soils that are without developed characteristics, owing to the 
influence of some local condition of parent material or relief (see AZONAL SOIL; INTRA- 
ZONAL SOIL; ZONAL SOIL.) 	 . 

GRITTY. —Containing enough angular particles of sand that they dominate the feel; Usually 
applied to soils where the actual quantity of sand is small. 

GROUND-WATER PODZOL SOILS. —An intrazonal group.of soils, developed from im-
perfectly drained sandy deposits in humid regions, having.a thin organic layer over a 
light-gray, sand-leached layer, which rests upon a dark-brown B horizon irregularly 
cemented with iron or organic compounds, or both.. The B horizon is called ortstein 
when cemented into a massive hardpan, and orterde where slightly and irregularly ce-
mented (see HARDPAN; INTRAZONAL SOIL; LEACHING; ORTSTEIN) (18). 

HALF BOG SOILS. —An intrazonal group of soils with mucky or peatysurface soil under-
lain by gray mineral soil;. developed. largely under swamp-forst typesof 'vegetation, 
mostly .in a humid or subhumid climate. 

HALOMORPHIC SOILS. —A group of intrazonal soils owing their chief properties to the 
presence in the present time of neutral or alkali salts, or both. 

HARD. —See CONSISTENCE 'WHEN DRY. 

HARDPAN. —A hardeiied or cemented soil horizon. The term should not be applied to 
hard clay layers that are not cemented (see CLAYPAN). The soil may have any texture 
and is compacted'or cemented by iron oxide, organic matter, silica, calcium carbonate, 
or other substances. 

HEAVY. —Applied to fine-textured soils in which chay predominates
'

with a firm to compact 
consistence, that ar'e heavy to work. A term not used in literature at the present time. 

HORIZON, SOIL. —A layer of soil approximately parallel to the land surface with character- 
istics produced by soil-forming processes. 	' 
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Áó HORIZON. —The Ao horizon is not strictly a part of the A horizon or of the solum; 
it consists of a layer of partly decomposed or matted plant remains. 

A HORIZON. —The upper major horizon consisting of (1) one or more. surfac.e mineral 
horizons with.maximum organic accumulations; or (2) horizons that have lost clay 
minerals; or (3) some combination of these conditions. The principal subhorizons 
are designated as A, As, A3.. 

B HORIZON. —A major horizon characterized by.  (1) an accumulation of clay, and ox-
ides of iron or aluminum; or (2) more or less blocky, columnar, or prismatic struc-
ture, together with development of stronger red or yellow colors; or (3) some com-
bination of these characteristics. The principal subhorizons are designated as B1, 
B2, and B3. 

C HORIZON. —The relatively unconsolidated parent material. 

D HORIZON. —Any stratum underlying the. C, or the B if no C is present, which is un- 
like the C, or unlike the material from which the soil has been formed (16) 

HUMIC GLEY SOILS;—Soils continually orintermittently moist, with or withäut a peaty 
covering, but with dark-colored organic-mineral horizons of moderate thickness under-
lain by mineral gley horizons 

HUMUS. —The well-decomposed; more or less stable part of the organic matter of the soil. 

HYDROLYSIS. —The reaction of any given material with water or its ion. 

HYDROMORPHIC SOILS. —Soils that are developed in the presence of excess water, all or 
or part of the time. 	 . 

HYGROSCOPIC WATER. —The water held tightly to soil-particle interfaces as a very thin 
film. Most of the film is so tightly packed to the surface that it is nonliquid. It is 'as -
sumed that most of the hygroscopic water can be. removedbyheáting for 8 to 10 hr. at 
100°  to 110°  C. 	 . 	. 

ILLITE (HYDROUS MICA). —One of the three major groups of silicate clay minerals. The 
crystals are built up of units of three alternating sheets, two silica sheets to one alumina 
or a 2-to-i lattice. The units are bonded together by potassium atoms, which exert a 
stabilizing effect on the crystal lattice. The illites may expand slightly, but rarely 
enough to be of significance (see KAOLINITE and MONTMORILLONITE). 

ILLUVIATION. —The process of accumulation by deposition from percolating waters of ma-
terial moved in suspension or solution. 

INDURATED. —See CEMENTATION 

INFILTRATION. —The entrance of water into the surface horizons through the surface. 

INHERITED CHARACTERISTICS (OF SOILS). —The soil characteristics due directly to the 
nature of the parent material. 	 . 

INTRAZONAL SOILS. —Any group of soils with well-developed soil characteristics that re-
flect the dominating influence of some local factor of relief, parent material, or age over 
normal effect of the climate and vegetation. Often a condition of poor drainage is re-
sponsible. 

KAOLINITE. —One of the three major groups of silicáté clay minerals. The crystals are 
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THE 
SOLUM 
(Soil, by 
pedological 
definition) 

PLANT DEBRIS ON THE SOIL 	AooLOOSE UNDECOMPOSED. PLANT DEBRIS 
USUALLY ABSENT ON SOILS l4 
DEVELOPED UNDER GRASSES 	. 	MATTED PLANT DEBRIS PARTIALLY' DECOMPOSED 

HORIZONS OF DOM I NANTLY DARK COLORED HORIZON OF MAXIMUM ORGANIC 

INORGANIC MATERIALS 
MATTER CONTENT BEST DEVELOPMENT OF. 
CRUMB OR GRANULAR STRUCTURE' 

CHARACTERIZED BY May or may not be eluviated. 
MAXIMUM HUMUS ACCUMULATION A Maybe absent from some soils altered by cultivation, 
MAXIMUM ELUVIATION (REMOVAL etc. 

OF CLAY) Commonly thick in chernozems and prairie soils, 
DEVELOPMENT OF GRANULAR, ' 	. very thin or absent from pódzols. 

CRUMB, OR PLATY STRUCTURES LIGHT COLORED HORIZON WITHIN THE A GROUP 
HAVING MAXIMUM ELUVIATION (MINIMUM' CLAY),' 
MINIMUM ACCUMULATION OF ORGANIC MATTER, 
AND MINIMUM DEVELOPMENT OF GRANULAR.. 

A2 STRUCTURE 	 .. 
Commonly has weakly developed structural units, 
platy and crumb are most common prominent in. 
pozdols, planosols, and solodized-solonetz soils. 

TRANSITION HORIZON, MORE LIKE - THE 'A.THAN 
THE B, SOMETIMES ABSENT 

Aa Commonly has coarse granular to poorly developed 
prismatic or block structure. 

B HORIZONS OF ILLUVIATION - TRANSITION' HORIZON, MORE LIKE THEB THAN 
CHARACTERIZED BY 	' THE A, SOMETIMES ABSENT 

ACCUMULATION OF SILICATE CLAY B, Commonly has weakly developed nutty to prismatic 
AND OXIDES OF IRON OR ALUMINUM; or blocky structure 
OR BLOCKY, PRISMATIC OR COLUM HORIZON .OF 	 . 	. 
NAR STRUCTURES; 	. . Maximum accumulation of silicate clay or oxides of 
OR -DEVELOPMENT OF STRONGER 'iron and aluminum, or 
RED OR YELLOW COLORS; 

B2 Maximum development of blocky or prismatic or' 
OR SOME COMBINATION OF THESE columnar structure, or 
FEATURES Development of stronger red or yellow colors, or 

Some combination of these'factors 

B5 TRANSITION HORIZON, MORE LIKE B THAN C 

C RELATIVELY UNALTERED, C1 SLIGHTLY ALTERED PARENT MATERIAL 

UNCONSOLIDATED PARENT C2 PARENT MATERIAL OF VARIABLE DEPTH 

MATERIAL  

,DANY STRATUM UNDER 	. Dr IS USED FOR CONSOLIDATED. 
LYING THE C OR'THE'B 	, o ROCK LIKE THAT FROM W.HICH 
UNLIKE THE MATERIAL 	THE C HAS DEVELOPED 
FROM WHICH THE SOIL HAS  
FORMED 

Figure 2. A theoretical soil profile showing the principal horizons. The B horizon may not 
have an accumulation of clay. Any particular profile.generally exhibits only part of, these 

horizons (2). 
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plate-like and roughly hexagonal in shape. The crystals are built up of flat crystal units, 
each unit being composed of alternate layers of silica and alumina sheets. There is one 
alumina sheet for each silica sheet or a 1-to-1 lattice. The kaolinite crystals are the 
most stable of the layer-silicate clay minerals, the bonding between the units is firm, 
and they offer less surface area than the other clay minerals. The kaolinites exhibit few 
colloidal properties (see ILLITE and MONTMORILLONITE). 

LACUSTRINE SOILS (obsolete). —Soils formed from materials deposited by lake waters. 

LAMINATED STRUCTURE. —See STRUCTURE, SOIL. 

LATOSOLS (LATERITIC SOILS). —A term proposed to comprehend all zonal soils in tropi-
cal and equatorial regions having their dominant characteristics associated with low 
silica- sesquioxide ratios of clay fractions, low base-exchange capacities, low activities 
of the clays, low content of 'soluble constituents, a high degree of aggregate stability, 
and some rédcolor. 

LATERITE. —The term specifically refers to a material found in some latosols, that is 
already hard or will harden irreversibly upon drying. It may occur as layers or as 
concretions. 

LEACHING. —Removal of materials in solution. 

LIGHT. —Applied to soils that are easy to work, usually of medium to coarse tekture with 
low silt and clay content, incoherent single-grained structure. A term not used in lit-
erature at the present time. 

LITHOSOLS. —Azonal soils having no clearly expressed soil morphology and cohsisting of 
a freshly and imperfectly weathered mass of rock fragments; largely confined to steeply 
sloping land. 

LOAM. —A soil that has roughly equal percentages of sand and silt and a small amount of 
clay. See CLASS, SOIL, TEXTURAL. 

LOESS. —Soil material consisting primarily of uniform silt that was transported and de-
posited by wind. 

LOOSE. —See CONSISTENCE WHEN DRY. 

MADE LAND. —Areas of artificial fills of soil material, or areas of remixed materials, 
such as left after strip mining. 

MARINE MATERIAL. —Material deposited by the waters of oceans and seas. 

MARL. —A soft water-deposited material consisting chiefly of calcium carbonate, but con-
taining some sand, clay, organic matter, and other impurities. 

MASSIVE STRUCTURE. —See STRUCTURE, SOIL. 

MATURE SOIL. —A soil with well-developed characteristics produced by the natural pro-
cesses of soil formation, and in equilibrium with its environment (18). 

MEALY. —See CONSISTENCE, SOIL. 

MELLOW. —See CONSISTENCE, SOIL. 
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MICROCLIMATE. —Local climatic conditions, brought about by the modification of general 
climatic conditions by local differences in elevation and exposure (18). 

MICRORELIEF. —Small-scale differences in relief, such as low mounds or swales. 

MINERAL SOILS. —A general term applied to soils composed chiefly of mineral matter or 
inorganic material. 

MONT MORI L LONITE. —One of the three major groups of silicate clay minerals. The crys-
tals are built of units of three alternating sheets, two silica sheets to an alumina, mag-
nesium, or iron sheet or a 2-to-i lattice. The units are bonded together by weak oxygen-
to- cation- to- oxygen linkages, which allows the crystal lattice to absorb water on the in-
ternal surfaces. This condition gives the montmbrillonite high swelling and shrinkage 
properties. The crystals are much smaller than the crystals of illite and kaolinite. Mont-
morillonite is noted for its high plasticity and cohesion. . (Bentonite is a rock formed from 
volcanic ash that has been weathered to montmorillonite.) 

MORPHOLOGY, SOIL. —The physical constitution of the soil, including the texture, struc-
ture, porosity, consistence, and color of the various soil horizons, their thickness, and 
their arrangement in the soil profile (18). 

MOTTLED. —Irregularly marked with spots of different colors. 

MUCK. —Well-decomposed organic material, decomposed enough so that identification of 
plant parts is impossible. (See PEAT.) 

MUCK SOIL. —A dark organic soil composed of a mixture of well-decomposed organic ma-
terial and a considerable amount of mineral soil material, usually 35 to 75 percent min-
eral matter, composed mainly of fine sand and silt. 

MULL. —A type of organic surface horizon of forested soils, in which the organic matter is 
well decomposed and largely humus, granular in structure, relatively rich in bases, and 
medium acid to slightly alkaline in reaction (18). 

NEUTRAL SOIL. —A soil that is not acid or alkaline; practically, one having a pH between 
6. 6 and 7. 3. 

NORMAL SOIL. —A soil having a profile in equilibrium with the two principal forces of the 
environment (native vegetation and climate) usually developed on the gently undulating 
(but not strictly level) upland, with good drainage, from any parent material, not of ex-
treme texture or chemical composition, that has been in place long enough for biological 
forces to exert their full effect (18). 

NUT STRUCTURE. —See STRUCTURE, SOIL. 

ORDER (Soil Classification). —The highest category of soil classification in the pedological 
system of classification (18). The three orders are zonal, intrazonal, and azonal soils 
(defined elsewhere in the glossary). 

ORGANIC MATTER. —Soil carbonaceous materialconsisting of the remains of plants and 
animals and their decomposition products. 

ORGANIC SOIL. —Any soil containing sufficient organic matter to dominate the soil charac-
teristics. Usually the organic matter content is above 20 percent. 
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ORTSTEIN. —Hard, irregularly cemented, dark-yellow to nearly black sandy material 
formed by soil-forming processes in the lower part of the solum. Similar material not 
firmly cemented is known as orterde. 

PARENT MATERIAL. —The relatively unaltered, unconsolidated material beneath the 
solum (the A and B horizons) from which the soil is formed. 

PARENT ROCK. —The rock from which the parent material is formed. 

PEAT. —Organic matter consisting of undecomposed or slightly decomposed plant mate]rial 
accumulated under conditions of excessive moisture. If the organic remains are suf-
ficiently fresh to identify plant forms, it is considered peat; if decomposition has gone so 
far as to make recognition of the plant forms impossible, it is muck (16). 

FIBROUS. —Partially decomposed remains of mosses, sedges, reeds, and cattails, 
high in water-holding capacity. 	

0' 

SEDIMENTARY. —Sedimentary peat usually collects in deep water and is usually found 
deep in a profile. It is derived from the remains of water lilies, pondweed, pollen, 
plankton, etc. The sedimentary peat is highly colloidal and quite compact and rub-
bery. It is olive-green in its natural state, but turns black upon exposure to the air. 

WOODY. —The partially decomposed remains of deciduous and coniferous trees and 
their undergrowth. Woody peat is usually loose and nonfibrous in character. 

PEDOLOGY. —The science dealing with the soil as a natural body. 

PERCOLATION. —The process of water filtering through the soil mass. 

PERMEABILITY. —See DRAINAGE, SOIL. 

pH. —A notation used to designate the degree of acidity or alkalinity of a system, the com-
mon logarithm of the reciprocal of the hydrogen-ion concentration. pH of 7 is neutral, 
lower values indicate acidity, and higher values indicate alkalinity. 

PHASE, SOIL. —That part of a soil unit or soil type having minor variations in character-
istics used in soil classification from the characteristics normal for the type. Although 
minor, these variations may be of great practical importance. The variations are chiefly 
in such external characteristics as relief, stoniness, or accelerated erosion (18). 

PLANOSOL SOILS—An intrazonal group of soils with eluviated surface horizons underlain 
by B horizons more strongly illuviated, cemented, or compacted than associated normal 
soils, developed upon nearly flat, upland surface under grass or forest vegetation in a, 
humid or subhumid climate (18). 

PLASTIC. —Capable of being molded without rupture. 

PLATY STRUCTURE. —See STRUCTURE, SOIL. 

PODZOL SOILS. —A zonal group of soils having an organic mat and a very thin organic-
mineral layer above a gray leached layer, which rests upon an illuvial dark-brown 
horizon, developed under coniferous, mixed forest, or under heath vegetation in a 
temperate to cold, moist climate. Iron oxide and alumina, and sometimes organic 
matter, have been removed from the A and deposited in the B horizon (18). 

PODZOLIC SOILS. —Soils that have been formed wholly or partly under the influence of 
the podzolization process. 
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PODZOLIZATION. —A general term referring to that process (or those processes) by which 
soils are depleted of bases, become acid, and have developed eluvial A horizons (surface 
layers of removal) and illuvial B horizons (lower horizons of accumulation). Specifically 
the term refers to the process by which a podzol is developed, including the more rapid 
removal of iron and alumina than of silica from the surface horizons; but it is also used 
to include similar processes operative in the formation of certain other soils of humid 

	

regions. 	S  

POROSITY. —The degree to which the soil mass is permeated with pores or cavities. It is 
expressed as the percentage of the whole volume of the soil that is unoccupied by solid 
particles (!•.)• 

PRAIRIE SOILS. —The zonal group of soils having a very dark-brown or grayish-brown 
surface horizon, grading through brown soil to lighter-colored parent material at 2 to 5 
ft, developed under tall grasses, in a temperate, relatively humid climate. The term 
has a restricted meaning in soil science and is not applied to all dark-colored soils of 
the treeless plains, but only to those in which carbonates have not been concentrated in 
any part of the profile by the soil-forming processes (18). 

PRISMATIC STRUCTURE. —See STRUCTURE, SOIL. 

PROFILE, SOIL. —A vertical section of the soil through all its horizons and extending into 
the parent material (18). 

RECENT SOIL. —Relatively unweathered or immature soil, without.definite horizons. (This 
term is becoming obsolete.)• 

RED DESERT SOIL. —A zonal group of soils having light reddish-brown, friable soil over 
a reddish-brown or dull-red heavy horizon grading into an accumulation of carbohate of 
lime; found in warm-temperate and tropical deserts and characterized by more or less, 
scant desert-shrub vegetation (1.8). 

RED PODZOLIC SOILS. —A zonal group of soils having thin organic and organic-mineral 
layers over a yellow-brown leached layer, which rests upon an illuvial red horizon; de-
veloped under a deciduous or mixed forest in a warm-temperate moist climate. Equiva-
lent to red soils (18). 

REDDISH-BROWN SOILS. —A zonal group of soils with a light-brown surface horizon of a 
slightly reddish cast, which grades into dull reddish-brown or red material heavier than 
the surface soil, thence into a horizon of whitish or pinkish lime accumulation. Developed 
under shrub and short-grass vegetation of warm-temperate to tropical regions of semi-
arid climate (18). 

REDDISH CHESTNUT SOILS. —A zonal group of soils with dark-brown, tinted pinkish, or 
reddish surface soils up to 2 ft thick over heavier, reddish-brown soil over grayish or 
pinkish lime accumulation; developed under warm-temperate semi-arid climate and 
mixed grass vegetation with some shrubs. Approximately equivalent to southern cherno- 

	

zem (18).. 	
5 

REDDISH PRAIRIE SOILS. —A zonal group of soils with dark reddish-brown, slightly to 
medium acid surface soils grading throtfgh somewhat heavier reddish material to the 
parent material; developed under warm-temperate humid to subhumid climate and tall- 
grass vegetation (18). 

REGOLITH. —All of the unconsolidated material above the bed rock. 
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REGOSOLS. —Azonal soils that consist mainly of soft or unconsolidated mineral materials 
in which there is no clearly developed soil morphology. They include relatively fresh 
glacial debris, beach sand, sand dunes, and recent accumulations of volcanic ash. 

RELIEF. —See Landform Terms. 

RENDZ1NA SOILS. —An intrazonal group of soils, usually with brown or blaèk friable sur-
face horizons underlain by light-gray or yellowish calcareous material; developed under 
grass vegetation or mixed grasses and forest in humid and semi-arid regions from rela-
tively soft calcareous parent material (18). 

RESIDUAL MATERIAL. —Soil material formed in place, presumably from the same rock 
on which it lies. 

SALINE SOIL. —.A soil containing an excess of soluble salts yet which is not excessively 
alkaline. Saline soils may contain carbonates, sulfates, or chlorides. 

SAND. —See SEPARATE, SOIL. 

SEPARATE, SOIL. —A group of mineral particles of a specific size range. A soil sample 
will always contain more than one separate. 

SAND SEPARATE. —Small rock or mineral fragments having diameters ranging from 
0. 05 to 2. 0 mm. 

SILT SEPARATE. —Small mineral soil grains having diameters ranging from 0. 002 
to 0, 05 mm. (Engineers usually use the limits of 0. 005 to 0. 05 mm.) 

CLAY SEPARATE. —The fine mineral soil grains, less than 0. 002 mm in diameter. 
(Engineers usually define as less than 0. 005 mm in diameter.) 

SERIES, SOIL. —A group of 'soils developed from the same parent material, having similar 
soil horizons, and having essentially the same characteristics throughout the profile ex-
cept for the texture of the A, or surface horizon. 

SESQUIOXIDE. —Fe203 and/or A1203. 

SHOT. —Concretions of iron and manganese oxides in the form of indurated spherical pellets. 

SIEROZEM SOILS. —A zonal group of soils having a brownish-gray surface horizon that 
grades through lighter-colored material into a layer of carbonate accumulation and fre-
quently into a hardpan layer, developed under mixed-shrub vegetation in a temperate to 
cool, arid climate (18). 

SILT SEPARATE. —See SEPARATE, SOIL 

SINGLE-GRAIN STRUCTURE. —See STRUCTURE, SOIL. 

SLOPE, SOIL. —Refers to the incline' of the surface of the soil area. Slopes may be de-
fined as single or complex. Slope names and the ranges in slope percent as defined in 
the Soil Survey Manual (16) are as follows: 

Slope Range 	 Slope Name 	 Slope Type 
() 

0-3 	 Level 	 Single or complex 
1-8 	 Gently sloping 	 Single 



14 Undulating 
5-16 Sloping 
5-16 Rolling 

10-30 Moderately steep 
10-30 Hilly 
20-65 Steep 
45-65 Very steep 

SMOOTH SOIL —Used to modify textural term. No abrasive feel. 

SOFT. —See CONSISTENCE WHEN DRY. 

SOIL CLASS. —See CLASS, SOIL. 
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Complex 
Single 
Complex 
Single 
Complex 
Single or complex 
Single or complex 
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Figure 3. lJrawings illustrating some of the types of soil structure: A, prismatic; 8, col-
umnar; C, angular blocky; D, subangular blocky; E, platy; and F, granular (j). 
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SOLODIZED SOIL. —A soil that has been subjected to the processes responsible for the 
development of a soloth and having at least some of the characteristics of a soloth (18). 

SOLONCHAK SOILS. —An intrazonal group of. soils having a high concentration of soluble 
salts; usually light-colored; without characteristic structural form; developed under salt-
loving grass or shrub vegetation mostly in an arid, semi-arid, orsubhumid. climate (18). 

SOLONETZ SOILS. An intrazonal group of soils having a variable surface horizon of fri-
able soil underlain by dark, hard when dry, soil, ordinarily with columnar structure; 
usually highly alkaline; developed under grass or shrub vegetation, mostly in a subhumid 
or semi-arid climate (18). 

SOLOTH SOILS. —An intrazonal group of soils having a gray, leached surface horizon, 
which rests upon a fine-textured, brown or dark-brown horizon; developed under shrubs, 
grasses, or mixed grasses and trees usually in a semi-arid or subhumid climate. 

SOLUM. —That part of the soil profile, above the parent material, in which the processes 
of soil formation are taking place. In mature soils, this includes the A and B horizons, 
and the character of the material may be greatly unlike that of the parent material. 

STICKY. —See CONSISTENCE WHEN WET. 

STIFF. —See CONSISTENCE. 

STONE. —Rock fragments larger than 10 in. in diameter if rounded, and longer than 15 in. 
along the longer axis, if flat (16). 

STRATIFIED. —Composed of, or arranged in, layers. The term is applied to geological 
materials, as stratified alluvium. Those layers in soils that are produced by the soil-
forming processes are called horizons, while those inherited from the parent, material 
are called strata. 

STRUCTURE, SOIL. —The aggregation of soil particles into clusters of particles, which 
are separated from adjoining aggregates by surfaces of weakness. The principal types 
of soil structure are shown in Figure 3. 

BLOCK-LIKE (or BLOCKY). —The soil aggregates have a blocky shape, irregularly 
- six-faced, and with the three dimensions nearly equal. The size of these aggre-
gates ranges from a fraction of an inch to 3 or 4 in. in thickness. This structure 
is found in the B horizon of many soils. When the edges of the cubes are sharp and 
rectangular faces are distinct, the type is identified as blocky or angular blocky. If 
sub-rounding is apparent, the aggregates are identified as nut-like, nuciform, or 
subangular blocky. 

COLUMNAR. —Structure with the vertical axis of aggregates longer than the horizontal 
and with rounded tops. When the tops are level and clean cut, the structure is iden-
tified as prismatic. Found in the B horizon when present. 

CRUMB. —Small, soft, porous aggregates irregular in shape and rarely larger than 
in. in size. If the aggregates are relatively nonporous, they are identified as granu-
lar. Both types are found in surface soils, especially those high in organic matter. 

GRANULAR. —See CRUMB. 

LAMINATED. —Platy structure with the plates or very thin layers lying horizontal or 



parallel to the surface. See PLATE-LIKE. 

MASSIVE. —Large uniform masses of cohesive soil, structureless. 

NUT OR NUCIFORM. —See BLOCK-LIKE. 

PLATE-LIKE (PLATY). —Flat aggregates with vertical dimension much less than the 
horizontal dimensions, found most often in surface horizons, but may be found in the 
subsoil as it is often inherited from the parent materials. 

PRISMATIC. —Elongated column structure with level and clean-cut tops. 111 the tops 
are rounded, the structure is identified as columnar. Found in the B horizon when 
present. 

SINGLE-GRAIN. —No aggregation of the particles, such as in dune sand. 

VESICULAR STRUCTURE. —A soil structure containing many small cavities, or pores, 
smooth on the insideas though formed by gas bubbles. 

SUBSOIL. —Refers to the B horizon of soils with distinct profiles. In soils with weak pro-
files, it is the soil below the surface soil. It is a poor term. 

SUBSTRATUM. —Any layer below the true soil (solurn) such as the C horizon, or it may 
be distinctly different from the parent material of the soil. 

SUBSURFACE SOIL. —Refers to that part of the A horizon below the surface soil. 

SURFACE SOIL. —The soil ordinarily disturbed by tillage or its equivalent depth in un-
cultivated soils, about 5 to 8 in. 

TENACIOUS. —See CONSISTENCE, SOIL. 

TEXTURE. —The relative proportion of the various particle-size groups of individual grains; 
the coarseness or fineness of the soil. 

TIGHT. —See CONSISTENCE, SOIL. 

TILL. —Unsorted drift, or the mixture of rock fragments and fine materials left by melting 
glaciers. 

TOPSOIL. —A general term used in at least four senses: (1) For the plow laTrer; (2) for the 
A1 horizon and, therefore, exceedingly variable in depth for different soils; (3) for the 
full A horizon; and (4) for presumed fertile soil, usually of high organic content (16). 

TOUGH. —See CONSISTENCE, SOIL. 	 . 

TRANSPORTED SOIL MATERIAL. —SQil materials that have been moved from the place of 
their origin and redeposited. 

TRUNCATED SOIL PROFILE. —A soil profile that has lost part of the solum horizon, 
usually removed by accelerated erosion. 

TYPE, SOIL. —The .soil type is a subdivision of the soil series that is based upon the tex-
ture of the surface soil. 
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VARVE. —A paired arrangement of layers in water-deposited materials in a glaciated region, 
reflecting seasonal changes during deposition. The fine sand and silt, or rock flour, are 
are deposited in the glacial lake during the summer season, and the finer particles are 
usually deposited in a thinner layer during the winter. 

VESICULAR STRUCTURE. —See STRUCTURE, SOIL. 

WATER TABLE. —The upper surface of a zone of saturation in the soil or parent material. 

WEATHERING. —The physical and chemical disintegration and decomposition of rocks and 
minerals by natural processes, such as oxidation, reduction, hydration, solution, car-
bonation, and freezing and thawing0 

YELLOW PODZOLIC SOILS. —A zonal group of soils having thin, organic and organic-
mineral layers over a grayish-yellow, leached layer resting on a yellow horizon, de-
vélOped under the coniferous or mixed forest in a warm-temperate moist climate. 
Equivalent to yellow soils (18). 

ZONAL SOILS. —Soils having well-developed characteristics that reflect stronginfluence 
of climate and living organisms, mainly vegetation, in their formation. 
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Landform. Terms 

The topographic expression of a land unit, as indicated by surface features 
such as relief, slope, and shape, is called LANDFORM. Generally land-
forms reflect the origin of sediments and rocks and the past and present 
processes of weathering and erosion acting upon them. They also often re-
flect the structural attitude and composition of the underlying materials. 
Landforms, . therefore, are not. merely topographic features, but often are 
units which contain definite geological associations. 

ALLUVIAL FAN. —A fan-shaped mass of sediments deposited by a stream where it has an 
abrupt decrease in gradient in its flow from steeply sloping land to much flatter land. 

AMPHITHEATER4. —A relatively flat valley or gulch-like depression, generally oval or 
circular in outline, formed by glaciation in alpine mountains at or near the head of 
drainage. 	 . 

ARETE. —Sharp-edged crest of a mountain range. Usually produced by cirques on opposite 
sides of the crest. 

ARROYO4. —The course of an intermittent stream steep-cut in loose earth; a coulee; a 
steep- walled trenchlike valley. 

ATOLL. —A ring-shaped coral reef encircling a relatively shallow lagoon. 

BADLANDS. —Regions where erosion has carved soft rocks, earth, or volcanics into intri-
cate and fantastic shapes, and where soil is unstable and vegetation scant. 

BAR. —A mass of sediments deposited on the bed of a stream, lake, or sea. If transverse 
currents do not seriously impede deposition of debris from a longshore current, a spit 
will continue to be built until it closes a bay, thus forming a bay bar; or a'bar may  be 
built in quiet waters between an island and the mainland. 

BARRIER BEACH . —A beach separated from the mainland by, a lagoon or a marsh. 

BARRIER REEF. —Coral reef lying off a coast and separated from it by a lagoon. The 
distance offshore of the narrow stripof coral varies from a few hundred feet to many 
miles. Small islands may be completely encircled by barrier reefs. 

BASE -LEVEL PLAIN4. —A flat, comparatively featureless area or lowland, the elevation 
of which cannot be materially reduced by the erosive force of running water. 

BASIN4. —1. Bottom of an amphitheater or cirquë; local in Rocky Mountains. 
An extensive depressed area into which the adjacent land drains, and having no sur-

face outlet; use confined almost wholly to the arid West. 
The drainage or catchment area of a stream or lake. 

BATHOLITH. —A very large  domal structure .with a crystalline rock core. A batholith core 
appears to extend downward indefinitely and is often the core of a mountain range. Bath-
oliths are generally associated with extensive folding and faulting, and the intrusive mass 
cuts across the bedding or structure of the intruded rocks. 

4Definition given is that used by the Geological Survey, U. S. Department of Interior. (See 
reference 19.) Parts of some definitions have been omitted.  Changes have been made in 

	

the arrangement of some of the definitions. 	 . 
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BAY4. —1. An indentation in the coast line of a sea or lake, similar to but usually smaller 
than a gull. 
2. A swampy area, usually oval-shaped and covered with brush; local on South Atlantic 
Coast. 

BAYOU4. —1. A lake, or small sluggish secondary stream, often in an abandoned channel 
or a river delta; local on Gull Coast. 
2. One of the hall-closed channels of a river delta; local on Mississippi Delta. 

BEACH4. —The gently sloping'shore of a body of water which is washed by waves or tides, 
especially the parts covered by sand or pebbles. 

BEACH RIDGE. —Ridge of sand or coarser grained material representing an old shoreline. 

BENCH. —A strip of nearly level to gently sloping earth or rock, formed from erosional 
"stepping" of the original landform. A step or comparatively level platform breaking 
the continuity of a descending slope. 

BLOWOUT. —A hollow eroded in a sand dune by the wind. Blowouts may also develop in 
other situations where loose sandy soils exist. 

BLUFF4. —A.bold, steep headland or promontory. A high, steep bank or low cliff. An 
almost vertical rising topographic feature with a broad, flat, or rounded front. 

BOG4. —A small open marsh which yields under the foot. 

BOLSON. —A large undrained basin. Geological Survey definition—a large basin or de-
pression; a wide valley drained by a stream flowing through canyons at each end. 

BOTTOMLAND4. - Lowland formed by alluvial deposit along a stream or in a lake basin; 
a flood plain. 

BOX CANYON4. —A canyon having steep rock sides and a zigzag course, presenting a view 
from its bottom of four, almost vertical walls. 

BRAIDED STREAM. —A stream that follows intertwined channels separated by bars or 
islands. This condition usually represents a stream carrying an excessive load of 
sediment. 

BUTTE4. —A lone hill, especially one with steep or precipitous sides. 

CALDERA4. —A broad, relatively shallow volcanic basin. 

CHASM4. —A deep breach in the earth's surface; an abyss; a gorge; a deep canyon. 

CINDER CONE. —See CONE, CINDER. 

CIRQUE4. —A steep-walled glacial amphitheater or basin, recessed in a mountain side. 

CLIFF. —A high steep exposure of bedrock. As waves dash against land they carve a wave-
cut cliff. Mechanical weathering, working along joints in the bedrock forms angular 
blocks which as they fall or creep downslope leave steep cliffs. 

COASTAL PLAIN4. —Any plain that has its margin on the shore of a large body of water, 
particularly the sea, and generally represents a strip of recently emerged sea bottom. 
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COL4. —A short ridge connecting two higher elevations; a narrow pass joining two valleys; 
a pass between adjacent peaks in a mountain chain. 

CONE, CINDER. —A conical form developed through accumulation of pyroclastic debris 
consisting of ash or coarser material around a volcanic vent. Cinders indicate explos-
ive-type eruptions. 

CONE, VOLCANIC4. —A cone-shaped eminence formed by volcanic discharges. See CONE, 
CINDER. 

CORDILLERA4. —A group of mountain ranges, including valleys, plains, rivers, lakes, 
etc.; its component ranges may have various trends, but the cordillera will have one gen-
eral direction. A mountain range or system, sometimes the main mountain axis of a 
continent; specifically, the great mountain region of western North America between the 
Central Lowland and the Pacific Ocean. 

COTEAU4. —1. An elevated, pitted plain of rough surface; local in Missouri and neighboring 
states. 

A low dry ridge within a swampy area; local in Louisiana. 
A hill or ridge, which may be morainic; also a high plateau. 

COULEE4. —A steep-walled, trench-like valley; a wash, gulch,' or arroyo through which 
water flows intermittently. 

COVE4. —1. A small bay or' open harbor. 
An amphitheater or indentation in a cliff. 
The abrupt heading of a valley in a mountain. 
A comparatively level valley in a mountainous region; local in southern Appalachian 

Mountains. 

CRAG4. —A steep, rugged rock; a rough, broken cliff or a prOjecting point of rock; also, 
a detathed fragment of rock. 

CRATER4. —The bowl-shaped depression in the vent of a volcano or a geyser; also a hole 
formed by the impact of a meteorite. 

CUESTA4. —1. A hill or ridge with one face steep and the opposite lace sloping. 
2. A tilted plain or mesa top; local in Southwest. 

DELTA. —The alluvial land deposited at the 'mouth of streams, which is often cut by dis-
tributaries of the mainstreams. More completely defined as an embankment created by 
deposition of the load carried by a stream at its mouth in a lake or an ocean. Stratifi-
cation is significant in identifying delta deposits. The stratification consists of three 
units: (1) foreset beds, where deposition is on the outer slopes forming thick beds slop-
ing outward; (2) bottomset beds, where the sediment is carried out beyond the foreset 
beds and deposited in nearly horizontal thin beds; (3) the topset beds, horizontal strata,' 
which lie above the foreset beds and represent the last deposits of the river where, ero-
sion and deposition alternate. The topset beds represent an extension of the alluvial 
plain of the river. 

DESERT4. —A region lacking sufficient moisture to support vegetation of the character 
commonly found in other areas of approximately the same latitude and necessary to sus-
tain human habitation, frequently covered with considerable growths of cacti, coarse 
bunch grass, mesquite, and other shrubs. A desert is not necessarily a plain but may 
be and often is broken by the sharp escarpments, buttes, and sand dunes which are 
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common to the arid regions, or by features of volcanic origin. A desert may include a 
great variety of topographic features, often of considerable difference in elevation. 

DIKE. —A sheet-like mass of igneous rock that intrudes a fissure in pre.-existent rocks. 
Dikes cut across the.layers or bedding of pre-existent rock. If the mass is parallel with 
the layers, it is termed a sill. Often expressed on the land surface as a narrow ridge 
with vertical walls. 

DIVIDE4. —The line of separation between drainage systems; the highest ridge line of a 
mountain chain. 

DOME4. —A smoothly rounded, rock-capped mountain summit, roughly resembling the dome 
of, a building. 

DROWNED VALLEY. —Partly submerged lower end of a stream valley that opens into the 
sea. Many submerged valleys exist along the eastern shore of the United States. 

DRUMLIN. —Smooth oval or elongated hill of till material. Usually the end facing the di-
rection of the ice front is blunter and steeper than the other end. 

DRY WASH4. —A wash, arroyo, or coulee in the bed of which there is no water, except at 
infrequent intervals and for short periods. 

DUNE. —Rounded, elongated, or irregular hillocks of wind-blown debris, usually sand.' 

END MORAINE. —See MORAINE, TERMINAL. 

ERRATICS. —Large boulders carried by ice that are foreign to the underlying rock, found 
where till is either scanty or absent. 

ESCARPMENT. —An extended line of cliffs or bluffs; a high, steep face of rock, or de-
posited material. An abrupt change in elevation of landform usually produced by erosion 
or faulting. 

ESKER. —A long, usually sinuous, ridge of stratified drift deposited by a stream flowing in 
a glacier tunnel. Often a good source of gravel. 

ESTUARY. —A drowned river mouth, where a shore line is sinking or has been depressed, 
forming funnel-shaped bays. 

FIORD. —Segment.of a glaciated trough that is filled by an arm of the sea. 

FIRST BOTTOM. —The most recent flood plain of a stream, part of which may be flooded 
only at infrequent intervals. 

FLAT. —A small plain situated in the bottom of a stream gorge or on plateaus; often ap-
plied to small areas of tillable land in the bend of a bluff-walled stream. 

FLOODPLAIN. —Any plain that borders a stream and was or is now covered by its waters 
in time of flood. 

FOOTHILL4. —One of the lower subsidiary hills at the foot of a mountain, or of higher hills. 

GAP4. —Any deep notch, ravine, or opening between hills or in a ridge or mountain chain 

GLACIATED HILLS. —Upland hills of the original landform that were over-ridden by 
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glacial ice, forming modified topography, without appreciable glacial deposition. 

GORGE4. —A canyon; a rugged and deep ravine or gulch. 

GRABEN. —A sunken tract due to downfaulting or to uplift of adjacent areas. 

GROUND MORAINE. —See MORAINE, GROUND. 

GULCH4. —A small ravine; a small, shallow canyon with smoothly inclined slopes and 
steep sides. 

GULLY4. —A small channel recently cut by running water; smaller than a gulch or ravine. 

HANGING VALLEY. —A high glacial or other geologic valley, tributary to a more deeply 
eroded glacial or other erosional gorge. 

HIGHLAND4. —A relative term denoting the higher land of a region; it may include moun- 
tains, valleys, and plains. 

HILL4. —An eminence less than a mountain, rising above the surrounding land. 

HOGBAçK4. —A steep-sided ridge or long hill, used to describe a group of sharply eroded, 
low hills. A ridge formed by the outcropping edge of tilted strata; a ridge with a sharp 
summit and steep-sloping sides. 

HUMMOCK. —A more or less elevated piece of ground rising out of a plain; a small eleva- 
tion; a hillock. 

INTERFLUVE. —The area between adjacent streams flowing in the same general direction (19). 

KAME. —A conical hill of stratified drift, deposited at a glacier terminus by glacial streams 
flowing in or on the ice. Usually a good source for gravel. 

KAME TERRACE. —See TERRACE, KAME. 

KARST PLATEAU. —See PLATEAU, KARST. . 

KETTLE HOLE. —A steep-sided hole or depression in glacial outwash or drift, having a 
shape more or less like the interior of a kettle, formed from melting ice blocks. 

KNOLL4. —A small round hill; a mound. 

LACCOLITH. —A lens-shaped mass of igneous rock intruded intolayered rocks. Usually 
the rock is a coarse-grained granite. 

LAGOON4. —1. A marsh, lake, shallow.pond, or a shallow bay cut off from a sea or lake 
by a barrier; often stagnant, with ooze bottom and rank vegetation. It may be of salt or 
fresh water. 	 . 

A depression in the high grass-covered cordillerãs of the United States. 
The body of water within the interior of atolls and between barrier reefs and the 

shore line of a coast. 	 . 	 . 

LAKE. —An inland body of still water, usually of considerable size. 

4  LANDSLIDE. —Earth and rock which becomes loosened from a hillside by moisture or 
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snow, and slides or falls down the slope. 

LATERAL MORAINE. —See MORAINE, LATERAL. 

LAVA FLOW. —A stream of molten lava which has flowed over the surface of the ground. 
If it spreads out over a large area it is called a lava bed or a lava field. Lava flows or 
lava beds may be nearly smooth and level or they may be extremely rough. 

LEVEE4. —An artificial bank confining a stream channel or limiting areas subject to flooding. 

MESA4. —A tableland; a flat-topped mountain bounded on at least one side by a steep cliff; a 
plateau terminating on one or more sides ma steep cliff. 

MICRORELIEF. —Minor surface configurations, such as low mounds, swales, or shallow 
pits that are a few feet across and have differences in elevation from a few to severalfeet, 

MONADNOCK. —A residual remnant of a former highland. Isolated hill of,  resistant rock. 

MORAINE —Accumulation of drift by the direct action of glacier ice. The word moraine 
should be used with modifying terms that denote its method of deposition. Therefore, 
the terms, ground moraine, lateral moraine, terminal moraine, etc., are used. 

MORAINE, GROUND. —Miscellaneous drift, commonly widely distributed, covering a region 
after the retreat of a glacier. When thick enough to suppress the underlying bedrock 
topography and create a nearly level plain it forms till plains. 

KAME. —Moraine made up of conical hills, or kames; such moraines consist of strati-
fied drift, and have the same origin as individual kames. See KAME. 

LATERAL. —A belt of glacial debris, left by a valley glacier, that lies adjacent to the 
valley wall and parallel to the path of the glacier. 

RECESSIONAL. —A ridge-like accumulation of drift formed at a line of slight read-
vancément of a retreating glacier. The drift is usually composed of till. 

TERMINAL. —A ridge-like accumulation of drift formed at the outermost stand of a 
glacier. Terminal moraines usually are composed mainly of till. If the ice front 
retreats from the terminal moraine, then remains stationary for sufficient time, 
another ridge of drift is deposited. These additional ridges are END MORAINES. 

MOUNTAIN4. —An elevation of the surface of the earth greater than a hill and rising high 
above the surrounding country. Any part of a land mass projecting conspicuously above 
its surroundings. 

NECK, VOLCANIC4. —The solidified material filling a ventor pipe of a dead volcano. If 
or when a volcanic neck has resisted degradation better than the mass of the mountain, 
it will stand alone as a column, tower, or crag of igneous rock. 

NUNATAK. —An island of land or rock in a glacier. A mountain projecting through an 
ice sheet. 

OUT WASH. —Stratified accumulation of water-deposited drift. The material is laid down 
by the meitwater streams issuing from the face of the glacier ice. Usually laid out in 
nearly level plains. Sometimes used to mean any water-deposited material carried and 
laid down by streams. 

OXBOW LAKES; —Shallow crescent-shaped lakes formed from old meandering stream channels. 
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PALISADE4. —A picturesque, extended rock cliff, rising precipitately from the margin of 
a stream or lake and of columnar structure. A line of bold cliffs, especially showing 
basaltic columns. 

PASS4. —A gap, defile, or other relatively low break in a mountain range through which a 
road or trail may pass; an opening in a ridge forming a passageway. 

PEAK4. —A pointed mountain summit; a compact mountain mass with a single conspicuous 
summit. 

PEDIMENT4. —A sloping plain that lies at the foot of mountains in arid regions, not essen- 
tially of alluvial material. 	 ' 

PENEP LAIN. —A land surface worn down by erosion to a nearly flat, undulating plain; the 
ultimate stage of old age of the land producedby the forces of erosion. 

PINNACLE4. —Any high 'tower or spire-shaped pillar of rock, alone or crésting a summit. 
A tall, slender, pointed mass; especially of a lofty peak. 

PLAIN. —A region of general uniform slope, comparatively level or undulating to slightly 
hilly, of considerable extent, and not broken by marked elevations and depressions; it 
may be on extensive valley floor or a plateau summit. 

PLAIN, TILL. —A level or gently undulating land surface where the surface material is till. 

PLATEAU. —An elevated plain, tabléland, or flat-topped region of considerable extent. Its 
surface is often deeply cut by stream channels, but the summits remain at a general 
level. The same topographic form may be called a plain and a plateau, and be both. 
However, a plateau should be elevated above the adjoining area on at least one side. An 
elevated tract of,  considerable size and diversified surface. 

PLATEAU, KARST4. —A limestone plateau marked by sinks, or karst holes, interspersed 
with abrupt ridges and irregular protuberant rocks; usually underlain by caverns and 
underground streams. 

PLAYA. —The dried bottom of a temporary lake, without an outlet. 

PLUG. —Igneous rock mass that is the remains of a volcanic conduit. 

POT HOLE4. —A basin-shaped or circular cavity in rock formed by stones or gravel gy-
rated by eddies in a stream; kettle hole; or any pit or hole. 

PRAIRIE4. —A treeless or. grassy plain; a tract of grassland; an extensive meadow. 

RECESSIONAL MORAINE. —See MORAINE, RECESSIONAL. 

RELIEF. —The elevations or the inequalities of the land surface considered collectively. 

RIDGE4. —The narrow, elongated-crest of a hill or mountain; an elongated hill; a range of 
hills or mountains. 

RILL. —A small channel formed by running water, no obstacle to agricultural machinery. 

ROLLING LAND4. —Any land surface having a succession of low hills giving a wave effect 
to the surface. A land surface much varied by many small hills and valleys. 
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SADDLE4. —A low point on a ridge or crestline, often at the upper ends of valleys, extend-
ing from it in opposite directions; a ridge connecting two higher elevations. 

SCABLAND. —A topography of complex valleys, channels, coulees, mesas and buttes pro-
duced through erosion by glacial meltwaters. A region of this type is the channeled 
scablands of eastern Washington. Sometimes refers to any bare rock area. Local in 
Northwest. 

SCARP4. —An escarpment, cliff, or steep slope of some extent along the margin of a plat-
eau, mesa, terrace, or bench. 

SECOND BOTTOM. —The first terrace level above a stream valley, lying above the present 
flood plain, rarely or never flooded. 

SIERRA4. —A rugged mountain range or ridge with serrated or irregular outline. 

SILL. —A sheet of intrusive igneous rock that is parallel to the layers enclosing it. 

SINKHOLES. —Surface depressions in region of limestone, created by solution channels. 
The term sink, is also applied at times to depressions created by subsidence. 

SPIT. —An embankment consisting of debris dropped by longshore currents, and having one 
end attached to the mainland and the other extending into the bay or other body of water. 

STACK. —Portion of headland cut off from the shore line leaving an isolated mass of rock. 
Former stacks. are sometimes found on elevated marine terraces. 

STEPTOE. ---An island of bedrock in a basaltic plain.. 

STRAND4. The shore or beach of the ocean or a large lake. The land bordering any 
large body of water, especially a sea or an arm of the ocean. 

SWALE4. —A slight depression in generally level land. 

SWAMP4. —A tract of still water abounding in certain species of trees and coarse grass or 
boggy protuberances; a tract of wet, spongy land, saturated, but not usually covered with 
water; a boggy marshland and stream; a slough. 

TABLELAND4. —A flat or undulating elevated area; a plateau or mesa. 

TALUS. —Fragments of rock and.soil material dislodged by weathering and collected at the 
foot of steep slopes, moved downward primarily by gravitation forces. 

TERMINAL MORAINE. —See MORAINE, TERMINAL. 

TERRACE. —A plain of limited extent which has a descending face on one side and a face 
ascending to the adjacent land on the other side. The term terrace should be used with 
modifying terms that denote its method of origin, such as alluvial, fluvio-glacial, or 
deltaic. Other modifying terms identify its character, such as sand, gravel, andbedrock. 

TERRACE, KAME. —Terrace composed of stratified drift laid down between a glacier and 
the adjacent. valley walls. The top may be pitted by kettles. 

TIDAL MARSH4. —Any marsh or flatland, the surface of which is wetted by a tidal flow. 
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TILL PLAIN. —See PLAIN, TILL. 	 . 

UNDULATING. —Gentle slopes, having wavy appearance. 

UPLAND4. —A highland; ground elevated above the lowlands along rivers. 

VALLEY. —A depression in the land surface, generally elongated and usually containing a 
strea.m; low land bounded by hills.or mountains. 	. 

VOLCANIC CONE. ---See CONE, VOLCANIC.  

VOLCANIC NECK. —See NECK, VOLCANIC, S .  

VOLCANO. —A vent from which gases,, molten rock, and pyroclastic materials have been 
extruded. Geological Survey definition—a mountain which has been built up by the ma-
terials ejected from the interior of the earth through a vent. . 

WASH4,  — 
 Abroad, dr' bed of a stream; a dry stream. channel. 	5 
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THE NATIONAL ACADEMY OF SCIENCES—NATIONAL RESEARCH COUN-
CIL is a private, nonprofit organization of scientists, dedicated to the 
furtherance of science and to its use for the general welfare. The 

ACADEMY itself was established in 1863 under a congressional charter 
signed by President Lincoln. Empowered to provide fol all activities ap-
propriate to academies of science, it was also required by its charter to 
act as an adviser to the federal government in scientific matters. This 
provision accounts for the close ties that have always existed between the 
ACADEMY and the government, although the ACADEMY is not a govern-
mental agency. 

The NATIONAL RESEARCH COUNCIL was established by the ACADEMY 
in 1916, at the request of President Wilson, to enable scientists generally 
to associate their efforts with those of the limited membership of the 
ACADEMY in service to the nation, to society, and to science at home and 
abroad. Members of the' NATIONAL RESEARCH COUNCIL receive their 
appointments from the president of the ACADEMY. They include representa-
tives nominated by the major scientific and technical societies, repre-
sentatives of the federal government, and a number of members at large. 
In addition, several thousand scientists and engineers take part in the 
activities of the research council through membership on its various boards 
and committees. 

Receiving funds from both public and private sources, by contribution, 
grant, or contract, the ACADEMY and its RESEARCH COUNCIL thus work 
to stimulate research and its applications, to survey the broad possibilities 
of science, to promote effective utilization of the scientific and technical 
resources of the country, to serve the government, and to further the 
general interests of science. 

The HIGHWAY RESEARCH BOARD was organized November 11, 1920, 
as an agency of the Division of Engineering and Industrial Research, one 
of the eight functional divisions of the NATIONAL RESEARCH COUNCIL. 
The BOARD is a cooperative organization of the highway technologists of 
America operating under the auspices of. the ACADEMY-COUNCIL and with 
the support of the several highway departments, the Bureau of Public 
Roads, and many other organizations interested in the development of 
highway transportation. The purposes of the BOARD are to encourage. 
research and to provide a national clearinghouse and correlation service 
for research activitie's and information on highway administration and 
technology. 


