
Landforms and Surface 

Materials of Canada 
9th Edition 

J.D. Mollard 

 

Glossary 
 

 

 

 

 

 

 

 

 

 

 

Copyright 2019 J.D. Mollard and Associates(2010) Limited 

ISBN 978-0-9681002-2-6 

www.jdmollard.com 

 

 



1 
AGGREGATE  Crushed rock, slag, gravel, sand, or similar inert material that forms a substantial part   of 
concrete, asphalt, or other mixes used in engineering structures. Aggregate is described as gravel or coarse 
aggregate if it is retained on a 4.76 mm square mesh screen and as sand or fine aggregate if it passes this 
mesh size 

AGGREGATE, SOIL Soil particles held together (aggregated) in a single mass or cluster, as a clod, crumb, 
block, or prism 

AGGRESSIVE WATERS Waters that attack metals and concrete chemically by tending to dissolve them 

AGRICULTURAL POLLUTION  Liquid and solid wastes arising from applications of farm fertilizers  and 
pesticides and from all types of farming, including truck fanning, dairy fanning, ranching, poultry farming, hog 
raising, and cattle feed-lot operations. Also, seepage of concentrated fertilizers, pesticides, feed-lot 
pollutants, etc., into the groundwater, which can render the affected water supply hazardous to humans 

AGRICULTURAL WASTES Solid and liquid wastes arising from animals, harvesting of crops, pesticides, soil 
erosion, debris from land clearing, etc. 

AGRONOMY A specialization of agriculture concerned with the theory and practice of field-crop production 
and soil management. The scientific management of agricultural land 

A HORIZON See SOIL HORIZONS 

AIRBASE (PHOTOGRAMMETRY)   The  line joining two air stations or the length of this line. Also   the 
distance between adjacent perspective centers in a stereomodel as reconstructed in the plotting instrument 

AIRPHOTO See AERIAL PHOTOGRAPH 

AIRPHOTOGRAPH See AERIAL PHOTOGRAPH 

AIR POLLUTION Pollution of the air commonly associated with car exhaust and the emissions from certain 
factories. Smoke was the first cause of some plant kills. Airborne toxicants responsible for   most plant kills 
today are ethylene, ozone, aldehydes, fluorides, sulfur, nitrogen dioxide, and several components of smog. 
Ethylene can damage some plants at concentrations in the air as low as 5 parts per hundred million 

ALAS (ALASS) A circular to oval to irregular-shaped thermokarst depression with steep sides and a flat grass-
covered floor. Alases vary widely in area and in depth, being deepest (up to 130 feet, or 40 m) where a large 
volume of ground ice (up to 80% by volume) has melted 

ALBEDO Ratio between the light reflected by a terrain object and the total sunlight that shines on it. About 
43% of the solar radiation reaching our planet hits the earth’s surface and is changed to heat. The rest stays 
absorbed by the atmosphere (approximately 15%) or is reflected back into space (approximately 42%). Snow 
reflects about 75% of the solar radiation striking it and absorbs only 25%, partly accounting for the cold of 
polar regions. Water reflects 4 to 40% of the sunlight and absorbs 60 to 96%, grasslands 10 to 20% and 80 to 
90%, dry sands 25% and 75%, ploughed fields 5 to 25% and 75 to 95% , and 
dense forests 5% and 95% 

ALBIC HORIZON A light-colored surface or lower horizon from which clay, humus and free iron oxides have 
been removed or are so segregated they permit the color to be determined chiefly by the primary sand and 
silt particles. Often shows up lighter in tone in aerial photographs 

ALCOVE A large, deep, commonly semicircular to horseshoe-shaped niche formed by the discharge of ground 
or surface waters, removing soil or rock materials 

ALGAE Primitive plants, one or many-celled, usually aquatic and capable of elaborating their foodstuffs by 
photosynthesis, although not all algae make their food by photosynthesis 

ALGAE CONTROL Control of growth of micro-organisms in water bodies 

ALGAL BLOOM A bloom on the surface of lagoons, ponds and lakes caused primarily by proliferation of living 
algae aided by phosphate enrichment. Most of this enrichment comes from increasing amounts of 
phosphorous in the water from sewage and phosphorous-based detergents. Nitrate enrichment can also 
cause algal blooms 

ALKALI A soluble hydroxide of a metal, particularly of one of the alkali metals. The term is often applied to 
any substance or salt that has an alkaline reaction in solution – i.e. neutralizes acids. Alkali in soils is 
generally any bitter-tasting salt, often found at or near the ground surface in arid and semiarid regions, 
chiefly sulphates and chlorides of sodium and magnesium 

ALKALI FLAT  A sterile plain containing an excess of alkali salts, usually occurring in the bottom of   an 
undrained basin in an arid or semiarid region. The ground may be soft and have a low shearing and bearing 
strength, and a high organic content. Alkali depressions usually appear as blotchy whitish or salt-and-pepper 
toned areas in aerial photographs 

ALKALI SOIL 1) A soil with a high degree of alkalinity (pH of 8.5 or higher) or with a high exchangeable sodium 
content (15% or more of the exchange capacity), or both. 2) A soil that contains sufficient alkali (sodium) to 
interfere with the growth of most crop plants. The  occurrence of these soils is related to  the regional 
groundwater flow system. Groundwater moves through soils and rocks where it picks up dissolved mineral 
salts and .these waters are discharged at the bottom of escarpments and in low-lying tracts. Thus, extensive 
alkali soils are a possible sign of long-term groundwater discharge. See SALINE- ALKALI SOIL AND SODIC SOIL 

ALKALINE SOIL Precisely, any soil that has a pH value > 7. Practically, a soil with a pH of > 7.3. The term is 
usually applied to the surface layer or root zone but may be used to characterize any horizon 

ALLOWABLE BEARING VALUE or ALLOWABLE SOIL PRESSURE  The  maximum load or pressure that can be 
allowed on foundation soil with adequate safety against movement that will endanger an engineering 
structure 

ALLUVIAL Pertaining to alluvium 

ALLUVIAL FAN A fan-shaped deposit with its apex pointing upstream and formed by a stream at a point 
where it abruptly leaves a narrow valley or ravine and enters a larger valley or an open plain. Fans  form 
where a constricted valley ceases abruptly, not solely where there is a change in gradient   of the streambed. 
Thus fans form where streams issue from mountains and steep-gradient tributaries. Alluvial fans are flatter 
than alluvial cones and differ from deltas by being deposited mainly in a land environment rather than in a 
body of standing water. Alluvial fans reveal great diversity of size, slope, grain-size distribution of sediments 
and in characteristics of their source terrane. A great deal of useful 

A 
ABANDONED BEACH See RAISED BEACH 

ABC SOIL A soil with a distinctly developed profile, including A, B, and C horizons 

ABLATION The combined processes by which a glacier wastes, especially by surface melting and water action 

ABLATION MORAINE Where the rate of glacier ablation is relatively high, englacial debris is exposed at the 
ice surface. The resulting cover of boulders and rock debris is called ablation till and the feature is called 
ablation moraine. In the process, the presence of dark-colored material on the ice surface reduces the albedo 
and greatly raises the rate of heat absorption. The ice becomes stagnant and the accumulation of ablation 
moraine on its surface becomes increasingly rapid, and ablation till is lowered in situ from the melting ice 
surface onto the top of lodgement till. See ABLATION TILL 

ABLATION TILL Nonstratified and nonsorted to faintly stratified and poorly sorted glacial drift deposited from a 
superglacial position through melting of underlying stagnant glacier ice. Most ablation till is loose and 
characterized by partial loss of fine constituents (silt, clay} and by random orientation of its clasts whereas 
lodgement till is generally more compact, having retained most of its fine constituents. Both the fine materials 
and boulders may preserve a preferred orientation, indicative of former ice movement. The term includes both 
melt-out till and flow till, as suggested by the classification below 

Type 
FLOWTILL (FLOWTILL) MELT-
OUT TILL LODGEMENT 
(BASAL) TILL 

Origin Supraglacial 
(also, superglacial) Supraglacial 
(also, superglacial) Subglacial 

Existing classification 
Ablation till 
Ablation till 
Lodgement till 

ABRASION Wearing away of rocks by the action of natural agents, particularly running water but also by 
flowing ice and by wind 

ACCELERATED EROSION Erosion of soil at a rate greater than erosion under natural, or normal, geological 
conditions. May be caused by human activities, as removal of the natural vegetal cover, or by animals 

ACCRETION The building-up or accumulation of sediments from any cause, including water (currents, waves), 
wind, ice, gravity, and humans 

ACCRETION-GLEY DEPOSITS Lenticular sheetwash and ponded materials eroded from adjacent soil surfaces 
and accumulated slowly and discontinuously over a long period of time in basins characterized by wetland 
and waterlogged drainage (gleyed) conditions 

ACCUMULATION AREA The area of a glacier in which annual accumulation exceeds ablation 

ACCUMULATION LAYERING The layering in snow, firn, or ice generated by annual cycles of accumulation and 
ablation. Analogous to sedimentary layering in rock 

ACIDITY The property of surface water or water in soils and rocks with a pH below 7, and particularly water 
with a pH below 4.5. Caused by the presence of mineral acids 

ACID-MINE DRAINAGE Acid waters originating from surface or underground mine workings, usually 
containing free sulphuric acid, mainly by contact with iron pyrites 

ACID SOIL Soil with a pH below 7. For most practical purposes a soil with a pH value < 6.6. The term is usually 
applied to the surface layer or to the root zone unless specified otherwise 

ACTIVE EARTH PRESSURE The lateral pressure, or horizontal push, of earth on an engineering structure, wall, 
or support. It is the minimum value of earth pressure. This condition exists when a soil mass is permitted to 
yield sufficiently to cause its internal shearing resistance along a potential failure surface to be completely 
mobilized 

ACTIVE GLACIER Glacier in an active stage of growth and movement 

ACTIVE ICE WEDGE Ice wedges growing today with an increment of ice added during most winters 

ACTIVE LAYER Surface layer of ground in permafrost areas that freezes in winter and thaws in summer 

ACTIVE LAYER GLIDE Gliding of the active layer as a discrete unit (detached segment of the active layer) with 
minimum internal disturbance along an inclined permafrost surface 

ACTIVE METHOD OF CONSTRUCTION A construction method used in certain permafrost areas and 
situations. The frozen ground is thawed prior to construction and is removed or kept thawed. Materials that 
are not subject to frost heave and settlement are used as backfill or in foundations 

ACTIVE WATER Water having corrosive properties 

ADFREEZING The process by which two objects adhere to one another owing to the binding action of ice as a 
result of freezing of water 

ADHESION Shearing resistance between soil and another material under zero externally applied pressure 
(e.g. frozen soil surrounding wooden piles) 

ADSORPTION COMPLEX The group of substances in soil capable of adsorbing other materials. Colloidal 
particles account for most of this adsorption. Usually refers to the ions that are adsorbed rather than the 
adsorbing material. Also known as the day-humus complex in pedology 

AEOLIAN See EOLIAN 

AERIAL PHOTOGRAPH A photograph of a portion of the earth’s surface taken from the air most commonly 
by a camera mounted in an aircraft 

AERIAL PHOTOGRAPHY The art, science, or process of taking aerial photographs 

AEROBIC 1) Having molecular oxygen as a part of the environment. 2) Growing only in the presence of 
molecular oxygen, as aerobic organisms. 3) Occurring only in the presence of molecular oxygen (said of certain 
chemical or biochemical processes, as aerobic decomposition) 

AGGRADATION The deposition or building-up of sediments by stream, wave, or wind action. An aggrading 
river is one which actively elevates its bed by deposition of sediments. See DEGRADATION, and STREAM 
RETROGRESSION 

AGGRADATION OF PERMAFROST Growth or volumetric increase of permafrost under present climatic 
conditions owing to natural or artificial causes. See DEGRADATION OF PERMAFROST 

AGGRADING RIVER See AGGRADATION 

 



2 
information about alluvial fans can be derived from an airphoto study of their source and deposition areas, 
slopes, environments and histories of sediment deposition. Among the complexly interacting factors to be 
assessed are the kinds of soils and rocks in the source areas (watersheds); topography, vegetative cover, and 
hydrology of the drainage basin contributing sediment; slope of the stream channel; stream-discharge 
pattern; climatic and tectonic environment; clear water vs viscous mudflow deposition; and geometry of the 
fans. Alluvial fans are characteristic of tectonically active regions. Many factors affect the slopes of fans. Fans 
produced by lower discharges have steeper slopes. Fans composed largely of mudflows or highly permeable 
openwork (sieve) deposits are steeper than fans composed of finer fluvial deposits. Generally the coarser 
grained the fan deposit, the steeper its slope. Fans formed from large volumes of sediment per unit drainage 
basin area tend to be steeper than fans formed from small volumes per unit drainage basin area. Clayey 
source rocks (shales, siltstones, mudstones) form larger fans having flatter slopes than coarse source rocks 
(sandstones and conglomerates). Most alluvial fans in Canada, however, are derived from eroded glacial and 
glaciofluvial deposits rather than bedrock 

ALLUVIAL FILL A body of alluvium occupying a stream valley bottom and conspicuously thicker than the 
depth of stream channel in it 

ALLUVIAL RIVER A river that has formed its channel out of its own transported sediment. The sediment it 
carries, except for the wash load, is similar to that in the river bed 

ALLUVIAL FLOODPLAIN SEDIMENTS   Among the chief morphological elements that may make    up 
floodplain sediments are point bars, channel bars and alluvial islands, cut-off channels (oxbows) and channel 
fills, crevasse splays, natural levees, and flood basins or backswamps. In their manner of construction and in 
the nature of their constituent deposits, these elements form two fundamentally distinct groups. Point bars, 
channel bars and alluvial islands result from lateral accretion of streambed load during the sideways 
migration of channels, and these sediments are common to all floodplains. After overbank flow, vertical 
accretion of suspended load leads to the construction of a topstratum of natural levees, crevasse splays, and 
flood basins and backswamps on top of the substratum of generally coarser lateral-accretion deposits. 
Channel fills are not easily placed in either category because they consist partly, and sometimes wholly, of 
bed-load material. Grain-size availability and volume of load, stream gradient, mean annual discharge, mean 
annual flood discharge and bankfull discharge, and braided vs meandering habit are useful guides to 
estimating the likely type and stratigraphy of sediments below alluvial floodplains 

ALLUVIAL TERRACE Terraces composed of valley-fill sediments that were originally deposited by stream action 
in former geologic time and later cut through by the stream, leaving the former floodplain surface some 
distance above the bed of the present stream 

ALLUVIAL VENEER A very thin cover of water-borne sediments 

ALLUVIATION See AGGRADATION 

ALLUVIUM More or less stratified deposits of gravel, sand and silt and other coarse debris moved by streams 
from higher to lower ground. It is the general term for all sediment deposited on land by streams. It is 
distinguished by its mode of deposition from lacustrine and marine sediment, into which it may merge 
imperceptibly 

ALONGSHORE By the shore or coast; lengthwise and along or near the shore. Synonymous with LONGSHORE 

ALTIPLANATION A special phase of solifluction that under certain conditions expresses itself in terracelike 
forms and flattened summits and passes that are essentially accumulations of loose rock materials; usually 
occurs either in high latitudes or high altitudes 

ALTIPLANATION TERRACE A large stone-banked terrace whose scarp is composed of stones and whose tread 
is made up of finer materials. See SOLIFLUCTION TERRACE 

ALTITUDE-CONTOUR RATIO An empirical ratio between flight altitude and contour interval used to indicate 
the capability of stereoscopic plotters. A specified contour interval multiplied by the altitude- contour ratio 
of a given stereoscopic plotter will determine the flight altitude of aerial photography which, when plotted 
with that instrument, will yield topographic maps meeting desired accuracy standards. Also called the C 
factor 

AMPLITUDE, WAVE In hydrodynamics, one-half the wave height 

ANABRANCHES The small channels into which a braided stream has split 

ANAEROBIC 1) The absence of molecular oxygen. 2) Living or functioning in the absence of air or free oxygen. 
See AEROBIC 

ANALYSIS The resolution of anything into its component elements, such as separation of distinguishing 
features of the terrain in airphoto analysis into the diagnostic elements of tones, topography, drainage, 
erosion, vegetation, present land-use, etc. 

ANASTOMOSING  An anastomosing stream is one that is branching or interlacing, thereby producing a 
netlike or braided appearance 

ANATOMY Refers to the internal structure of a landform or surficial deposit 

ANCHOR ICE Submerged ice formed on and attached or anchored to the bottoms of streams and lakes, 
irrespective of the nature of its formation 

ANCHORED DUNE Sand dune stabilized by vegetation 

ANGLE OF COVERAGE The apex angle of the cone of rays passing through the front nodal point of a lens. A 
normal-angle lens is one having an angle of coverage up to 75°; a wide-angle lens, one having an angle of 
coverage between 75° and 100°; and an ultrawide-angle lens, one having an angle of coverage greater than 
100º 

ANGLE OF INTERNAL FRICTION See ANGLE OF SHEARING RESISTANCE 

ANGLE OF REPOSE The maximum inclination at which a loose granular material will just remain stable. It is 
also known as critical slope. Steeper than this slope, coarse particles begin to fall under the influence of 
gravity. For clean dry granular soils, the effect of slope height is negligible. For cohesive soils, the effect of 
height of slope is so great that the angle of repose is meaningless. Angle of repose varies with the shape and 
gradation of the material, water content, etc. Clean, loose, dry or submerged granular materials usually stand 
at angles between 25° and 35°; but some well-graded granular materials may exceptionally stand on slopes as 
high as 45° – e.g. the wooded frontal slopes on some glacial deltas, kame terraces, and the sides of kettleholes 
in some deep coarse outwash plains and valley trains 

ANGLE OF SHEARING RESISTANCE The value of in the Mohr-Coulomb failure law. It is determined  by 
experiment and depends upon the conditions of drainage during a test and whether the results are 
interpreted in terms of total or reflective stresses. ø is zero for saturated clays sheared under conditions of 
no volume change and interpreted in terms of total stresses 

ANGULAR Property of single grains having sharp edges and corners. Angular particles suggest very little or no 
wear. 

ANGULAR DRIFT Rock debris formed by intensive frost action and derived from the underlying or adjacent 
bedrock. Contrasted with glacial drift 

ANION See ION 

ANION EXCHANGE A chemical process in which one anion (as chloride or hydroxide) is substituted for one or 
more other anions (as sulphate) 

ANNUALLY THAWED LAYER or SEASONALLY THAWED LAYER See ACTIVE LAYER 

ANNULAR DRAINAGE PATTERN Ringlike drainage pattern associated with maturely dissected dome or basin 
structures 

ANTIDUNE A transient form of ripple on a stream bed, analogous to a sand dune; an antidune moves 
progressively upstream 

APPARENT COHESION See COHESION 

APPLIED GEOLOGY Geological studies and investigations applied chiefly to mining and civil engineering. It 
embraces mining geology, engineering geology, economic geology, and hydrogeology 

AQUATIC WEEDS Aquatic plants classified as weeds that have their roots on the bottom of a river, lake, 
pond, estuary or artificial body of water. They are classified into weeds that grow in fresh water and weeds 
that grow in salt or brackish water 

AQUICLUDE A relatively impermeable layer which, although porous and capable of absorbing water slowly, 
will store water but will not transmit it fast enough to furnish an appreciable supply to a well or a spring 

AQUIFUGE A rock that does not contain interconnected openings or interstices and that, therefore, neither 
stores nor transmits groundwater 

AQUITARD A semi-confining stratum permitting some groundwater flow at a very low rate of transmission 

ARABLE LAND Farm land that is ploughed and cultivated, not necessarily annually, or land that is suitable for 
this purpose 

ARCHEAN See GEOLOGICAL COLUMN and TIME SCALE 

AREA LANDFILL Large-scale sanitary landfill accommodating incoming solid wastes from more than one 
community or suburban area 

AREA OF GROUNDWATER DISCHARGE An area over which groundwater is discharged through 
evapotranspiration, from soils or plants, through springs, or through seepage into surface water bodies. The 
discharge area may be permanent on a long-term basis, or seasonally transient 

ARÊTE A sharp and commonly jagged mountain ridge formed at the intersection of two cirques or between 
two glacial valleys 

ARID A climate in which the rainfall is barely sufficient to support xerophytic vegetation. See XEROPHYTE 

ARTESIAN Refers to any situation where water in a confined aquifer rises above the top of the aquifer. It 
should be noted that in groundwater discharge areas, wells having heads higher than the water table, or 
even flowing wells, may exist owing to vertical gradients in the flow field without confinement. The word 
artesian is synonymous with confined 

ARTESIAN AQUIFER Aquifer where the water is confined and thus under pressure, with the piezometric surface 
rising above the top of the aquifer. See CONFINED AQUIFER 

ARTESIAN HEAD The distance above or below the land surface to which the water in an artesian aquifer or 
groundwater basin would rise if free to do so 

ARTESIAN SPRING A spring whose water issues under pressure through some fissure or other opening in the 
confining bed above the aquifer. Artesian springs occur where a permeable water-bearing bed (e.g. sand) is 
surrounded by relatively impermeable confining beds, as dense till or shale bedrock 

ARTESIAN WELL A well so located that the hydrostatic pressure of the water in the permeable deposit is 
sufficient to cause the water to rise in the well or even flow at the surface 

ARTIFICIAL RECHARGE Artificial replenishment of an aquifer 

ASPECT (TOPOGRAPHY) The azimuth toward which a land slope faces. The direction is measured downslope 
and normal to contour lines of elevation 

ASSOCIATION (ECOLOGY) 1) An assemblage of plants having similar environmental requirements and 
including one or more dominant species, from which species the assemblage derives a definite character. 2) 
A type of plant community that is uniform in composition, physiognomy, and habitat 

ASSOCIATION OF PLANTS A plant community in which one or more species form the dominants. For 
example: a black spruce-and-tamarack association or an aspen-and-white birch association. In this case, the 
two species are called co-dominants 

ASYMMETRIC VALLEYS Valleys in which opposing sides have markedly different inclinations, the causes of 
which include: 

1) lateral cutting at meander bends that steepens the outside slope of a bend (undercut slope), and leaves a 
gentle slope on the inside of the bend (slip-off slope) 

tributaries that supply more debris than the main stream can remove, forcing the stream to undercut and 
steepen slopes opposite the tributary 

coriolis force, which aids lateral cutting to the right and thus steepening of right-side slopes in the 
northern hemisphere 

dip slopes directly reflecting the attitude of strata (i.e. structural control) windward 

slopes having more runoff, more erosion and hence gentler 

2) 

3) 

4) 

5) 
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BARCHAN (BARCHANE, BARKHAN) A crescentic sand dune transverse to the wind direction, with horns 
pointing downwind and with the steepest slope of the accumulated sand located inside the horns 

BARE ICE Ice without snow cover 

BAROMETRIC EFFICIENCY The ratio of the water-level change in a well in a confined aquifer to the change in 
barometric pressure. If both are expressed in terms of hydraulic head, it is dimensionless 

BARRENS An area relatively barren of vegetation because of adverse soil or climatic conditions. Tundra is often 
colloquially called barrens or barren land 

BARREN ZONE Any northern area with very little or no plant life. Specifically, unstable, rocky, or sterile ground 
in front of a glacier or in the wake of receding ice 

BARRIER BAR A ridge of sand or gravel lying more or less parallel to but some distance from the mainland, 
and separating a bay or river mouth from a larger body of water (lake, ocean). It is usually developed by 
storm waves breaking on shallow shelving shores. Many ocean barriers are cut by one or more tidal inlets, 
forming a barrier chain. Partly emergent sand spits are termed barrier spits. Barriers are commonly 
connected below water by tidal deltas. Small wave  deltas and larger washover fans and washover deltas 
develop lagoonward from overwash flood channels (sluiceways), scalloping the lagoonal shore line; and 
blowout fans form downwind from eolian blowouts in a foredune chain 

BARRIER SPRING A spring formed by a subsurface barrier, as fault gouge, forcing water to rise to ground 
surface and discharge 

BASAL TILL Till carried at or deposited from the under surface of a glacier. See LODGEMENT TILL 

BASE COURSE A layer of specified or selected material of designed thickness, constructed on the subgrade or 
subbase of a road or highway for the purpose of serving one or more functions, such as distributing load, 
providing drainage, minimizing frost action, etc. 

BASE EXCHANGE See CATION EXCHANGE 

BASEFLOW In a general sense, baseflow commonly refers to stream flow occurring during periods in which 
there is no direct runoff caused by storms or snow melt. Baseflow in this definition includes water supplied to 
the stream from lakes, swamps, glaciers, etc. The term baseflow is, however, often used in a more restricted 
sense to refer to stream/low derived from subsurface water discharge into a stream bed or along valley 
sides. Baseflow is sometimes used to refer specifically to the groundwater component of stream flow 

BASE LEVEL OF EROSION The lowest level of land caused by erosion from running water. The ultimate base 
level of erosion is the level of the sea into which streams flow 

BASEMENT COMPLEX (BASAL COMPLEX) Crystalline igneous or metamorphic rocks underlying sedimentary 
rocks or exposed in Shield areas, as in the Canadian Shield. Most but not all basement rocks are Precambrian in 
age 

BASIC ROCK Loosely, any igneous rock composed dominantly of dark-colored minerals 

BASIN CHARACTERISTICS Physiographic, geologic, and ecologic characteristics of a river basin 

BASKET-OF-EGGS RELIEF See DRUMLIN 

BATHOLITH A large irregular mass of generally granitic igneous rock emplaced at depth and having  an area 
greater than 20 square miles (about 100 square kilometers). Batholiths often form the core of mountain 
ranges, where they are commonly elongate in the direction of the range 

BAYHEAD BAR A bank of silt, sand, gravel or cobbles at the head of bays 

BAYDJARAKHS Conical mounds formed when ice veins and wedges thaw and enlarge to the point where 
polygon centers become isolated and domelike. The thermokarst mounds occur in groups separated by 
trenches formed by the melting of ice wedges. Also spelled BAYDZHERAKHI, a Yakut term 

BAYMOUTH BAR A bar extending partially or entirely across the mouth of a bay 

BAYOU A distributary channel for flood water where streams flow through low-lying alluvial valley land or 
deltas. Also, a minor or sluggish waterway or estuarial creek tributary to or connecting other streams or 
bodies of water. Its course commonly winds through lowlands or swamps and often occurs as an abandoned 
channel of a parent stream 

BEACH A body of wave-washed sediment extending along a coast between the landward limit of wave action 
and the outermost breakers. On ocean beaches the upper beach rises to a height corresponding to the 
maximum storm swash limit of recent history (berm crest) and includes the beach face, various berms, and 
the backshore. The beach face is usually separated by an abrupt break in slope from the lower foreshore step 
or low-tide terrace (in the order of 1:100) to the beach face (in the order of 1:10). The upper beach is 
generally marked by one or more berms separated by abrupt beach scarps, which represent the limits of 
recent storms and resulting wave building. Fairly constant relationships of slope to median grain size of 
sandy ocean beaches exist: a fine sand of 0.27-mm median diameter might correspond to a beach having a 
1:40 slope, for example, whereas a coarse sand of 0.65-mm median diameter often corresponds to a 1:8 
beach slope. Eroding beaches flatten whereas accumulating beaches steepen. Thus, protected beaches are 
steeper for any given sand size than exposed beaches 

BEACH ACCRETION Gradual building up of a beach by wave action 

BEACH CUSP One of a series of low mounds of beach material separated by crescent-shaped troughs with 
their concave side facing the body of water, and spaced at more or less regular intervals along the beach 
face. Cusps may be recognized on low-altitude airphotos 

BEACH DRIFT The movement of particles obliquely up the slope of a beach by the swash and directly down 
this slope by the backwash 

BEACH FACE That section of the beach normally exposed to the action of wave uprush or swash. The 
foreshore zone of a beach 

BEACH PHOTOGRAPHY Vertical and oblique coverage at varying scales to provide information on offshore, 
shore, and inland areas. It covers terrain that provides observation of the beaches and primarily concerns the 
geological and tactical aspects of the beach 

BEACH RIDGE An essentially continuous mound of beach material that has been heaped up by wave or other 
action. Ridges may occur singly or as a series of approximately parallel deposits behind the beach. Each ridge 
marks the position of a preexisting strandline and is a feature of prograding (constructional) shores. Beach 
ridges are built where the beach face angle appropriate to the beach material and most significant wave type 
is steeper than the overall shore profile. Steeper beach faces are associated with 

6) south-facing slopes having less vegetation (especially grass, shrubs) due to higher insolation and 
evapotranspiration, with storm runoff higher and erosion greater than on steeper north-facing slopes 

glacial conditions that are most intense on shaded slopes, yielding north-facing slopes that are more 
eroded and gentler 

insolation on gentler south-facing slopes, which promotes more freeze-thaw and solifluction, whereas 
greater snow cover on north-facing slopes acts as a protection against erosion. 

7) 

8) 

In summary, valley asymmetry may have many causes, most notable among them being stream 
meandering, slumping and other slope failures, earth rotation, structural control, and microclimate 

ATTERBERG LIMITS The water content of a soil when it passes from a semi-solid to a plastic state and from a 
plastic state to a liquid state. Definition of the states is empirical and the limits are found by agreed 
standardized test procedures. See CONSISTENCY LIMITS 

ATTITUDE The orientation, or position, of a layer or of a surface. Measured by determining the strike and dip 

AUFEIS A sheet of ice formed on a river plain in winter when shoal water in a river freezes solid or when the 
water is dammed or caused to spread in thin sheets over the floodplain and to freeze. Aufeis does not melt 
quickly in the spring and summer but may last on the floodplain throughout one or more years. See ICING 

AVALANCHE An avalanche is a large mass of snow, ice, earth, rock, or other material in swift motion down a 
mountainside or over a precipice. Avalanches can be classified according to their content 
– as snow or ice avalanches, dirty snow avalanches, slush avalanches, debris avalanches, and rock 
avalanches. Debris avalanches originate in loose earth materials and are generally wet and move rapidly. Rock 
avalanches are very rapid and are derived directly from lithified bedrock, and their movement does not depend 
on moisture. Calculations based on the height to which avalanches have risen on valley walls suggest that 
velocities may reach as high as 320 kph. Unusually long travel distance of some avalanches is sometimes 
attributed to a cushion of trapped and compressed air at their base, which buoys up the particles and 
reduces friction between them. Often carrying thousands of tonnes of rock, an avalanche may be highly 
destructive, destroying entire villages and portions of roads and forests in its path. See DEBRIS AVALANCHE 

AVALANCHE CONE Mass of material deposited where an avalanche has fallen, including snow, ice, rock, and 
other objects carried by it 

AVULSION 1) Sudden break of a stream through its banks, forming a new channel, possibly cutting off land 
from one owner and adding it to another. 2) Rapid wave erosion of shoreland during a hurricane storm 

AZONAL SOILS Any group of soils without well-developed profile (distinct layering) characteristics owing to 
their youth, conditions of parent material, or relief that prevents development of normal      soil profile 
characteristics. Azonal soils may have very thin A horizons, but lack B horizons. Includes Regosols and 
Lithosols 

B 
BACKSHORE That zone of the shore or beach lying between the foreshore and the coast line and acted 
upon by waves only during severe storms, especially when combined with exceptionally high water. Usually, 
the upper shore zone beyond the reach of ordinary waves and tides 

BACKSWAMP A marshy or swampy area in low-lying floodplain basins located behind natural levees 
bordering a river or creek 

BACKWATER Ponding of a stream above an unnatural constriction; also the incremental water depth caused 
by such ponding 

BADLAND A minutely dissected landscape generally devoid of vegetation and broken by an intricate maze of 
narrow ravines, sharp crests, and pinnacles resulting from widespread and deep erosion of soft geologic 
materials. Most common in arid or semiarid regions, and in Mesozoic and Cenozoic unconsolidated 
sediments 

BAHADA The nearly flat surface of alluvium along a mountain foot; the surface of coalescing alluvial fans 

BANK Ascending slope bordering a river or lake. The left (right) bank is the one on the left (right) side of the 
stream looking downstream 

BANK EROSION The wearing away of a bank of a stream by flowing water 

BANKFULL The condition of river flow when the channel from the river bed to the top of the riverbanks is 
completely filled with water. It is the condition at which a stream begins to overflow its natural banks, and is 
usually defined over a length rather than at a single point 

BANK PROTECTION Devices or methods for reducing erosion by currents and waves, groynes, mattresses, 
turfing, covering with pegged-down brushwood, revetments, or planting with grass or willows 

BANK STORAGE River water that infiltrates river banks during a period of high flow and is retained there in 
temporary storage and returned to the river, wholly or in part, when the river level falls 

BAR An elongate ridge commonly composed of sand or gravel sediment and built offshore by waves and 
currents. Its crest is usually submerged but may be exposed during low tide. In rivers, an ovoid streamlined 
deposit of sand and gravel having a steep drop-off side downstream, which is built by currents, and may be 
exposed during low river stages 

BAR FINGER A narrow, elongated, lenticular body of sand underlying but several times wider than a 
distributary channel in a birdfoot delta. It is produced and lengthened by the seaward advance of the lunate 
bar at the distributary mouth. Also called FINGER BAR 

BAR SCALE A graduated line on a map, plan, photograph, or mosaic, by means of which distances may be 
measured in terms of actual ground distances. Also called graphic scale 

BARBED TRIBUTARY A tributary entering the main stream in an upstream direction instead of pointing 
downstream, as is normal 
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coarser material and lower waves. Multiple ridges arise through continued shallowing of the offshore profile 
owing to abundant sediment supply, commonly associated with a fall in sea level or a rise in the land surface. 
Some sand beach ridges contain a high proportion of wind-blown material 

BEACH WIDTH The horizontal dimension of a beach measured normal to the shore line 

BEADED DRAINAGE The beaded, or buttonhole, pattern of short minor streams with connecting small pools, 
characteristic of areas underlain by permafrost 

BEADED ESKER An esker with numerous beadlike expansions and contractions in width, strung out along its 
length. Eskers may be beaded at stillstand positions (pauses in glacier retreat) or where esker streams 
discharge into temporary lakes or pools of standing water 

BEARING CAPACITY Ability of a soil or rock to support load without shear failure or excessive deformation 
within the soil mass, expressed in tons per square foot or kg/cm2 in engineering practice 

BED 1) The ground below any body of water, limited laterally by a bank or shore. 2) A layer, deposit, or 
stratum of rock, usually sedimentary rock. 3) Bedding plane to a quarryman. 4) A stratum 1 cm or more thick. 
5) The smallest division of a stratified series of rock layers, marked by a divisional plane from its neighbors 
above and below 

BED-BUILDING STAGE Stage of stream at which sediment discharge is maximum for a normal year.  Indicated 
by the maximum value of the product of sediment-discharge rate and total length of time during which that 
stage occurs within the year 

BEDDED DEPOSIT Any stratified deposit 

BEDDING FISSILITY The tendency of a rock to part or split into thin sheets parallel to the bedding planes 

BEDDING PLANE The plane of deposition of sedimentary material 

BED LOAD Material dragged along in contact with the bed of a stream 

BED-MATERIAL LOAD That part of the sediment load of a stream which is composed of particle sizes found in 
appreciable quantities in the shifting portions of the stream bed. May include bed load plus part of the 
suspended load 

BEDROCK The in-place material older than Quaternary underlying the regolith in depths ranging from zero, 
where the bedrock is exposed by erosion, to hundreds of meters. While commonly taken to imply hard rock, 
bedrock can actually refer to any lithological characteristic 

BED ROUGHNESS Roughness of channel or river bed as related to resistance to flow 

BENTHIC All animal and plant life inhabiting the sea and lake bottoms 

BENTONITE A diatomaceous earth used primarily in oil well drilling and in concrete. It has become 
increasingly popular through its use in air pollution control to extract particulates 

BENTONITIC CLAY A clay with a high content of the mineral montmorillonite, usually exhibiting pronounced 
swelling upon wetting 

BERGSCHRUND A large semipermanent crevasse at the head of a mountain glacier that separates actively 
flowing ice from stagnant ice and firn above it 

BERG TILL A glacial material having the characteristics of till and lacustrine clay, and which formed from 
materials rafted into glacier-margin lakes by icebergs 

BERGY BIT A large piece of floating glacier ice, generally showing less than 5 meters (15 feet) above sea level 
but more than 1 meter (3 feet) and normally 100 to 300 square meters (1000 to 3000 square feet) in area 

BERM A horizontal portion of an earth embankment designed to ensure greater stability of a long slope 

B HORIZON See SOIL HORIZONS 

BlFURCATION   Fork-like separation of a water course into two arms 

BIMODAL FLOW SLIDE   See RETROGRESSIVE THAW FLOW SLIDE 

BIOLOGICAL FACTORS The complex of factors, including interdependencies of organisms that are food 
producers, or storers, and food consumers, or users. In nature, these factors walking together bring about a 
balanced condition that tends to perpetuate the system, yet allowing for slow change. At each step in a food 
chain the available energy decreases 

BIOME 1) A large area of land covered with similar vegetation, such as deciduous forests, grasslands, or 
desert scrub. Thus, one of the principal and widespread ecosystem types of the earth, such as temperate-
zone grassland or arctic tundra. 2) A major climax community composed of plants and animals. Equivalent to 
climax or formation 

BIRDFOOT DELTA A delta formed by the outgrowth of fingers or pairs of natural levees at the mouths of river 
distributaries, producing a digitate or birdfoot form 

BISCUIT-BOARD TOPOGRAPHY An upland plateau partially eroded by glacial cirques 

BLACKBODY (INFRARED) A hypothetical object that absorbs all, and reflects none, of the radiation incident 
on its surface. A blackbody is also the perfect emitter. As the name implies, a blackbody can usually be 
approximated by black, sooty surfaces 

BLACK SOILS or CHERNOZEMS or BLACK EARTH SOILS   Soils with very dark surface horizons  (very dark gray 
to black), usually developed on calcareous parent materials and occurring in subhumid grasslands. It is the 
dominant type of soil of the Black Soil Zone. See CHERNOZEM 

BLANKET BOG A type of bog formed under conditions of high rainfall, and covering an extensive land surface 
regardless of topography. See BOG BLANKET 

BLEICHERDE The light-colored leached A2 horizon of Podzol soils 

BLIGHT 1) A disease caused by human pollution that kills plants and destroys foliage. 
2) Deteriorating buildings, often deserted, in parts of cities in what are misnamed ghetto areas 

BLOWHOLE Hole near to the seashore that has been formed in the roof of a cave, and through which air and 
some water are forced by the rising tide 

BLOWOUT A general term for various saucer-, cup-, or trough-shaped hollows formed by wind erosion. 
Generally associated with sandy soils, and especially dunes, but may occur locally in other easily erodible 
earth materials. Sometimes called deflation basins. The horns of a blowout dune point upwind and the 
steepest slope of the redistributed sand is located on the convex side of the dune. See DEFLATION HOLLOW 

BLUFF PODZOL See DEPRESSION PODZOL 

BOG 1) An area of soft, wet spongy ground consisting chiefly of decayed or decaying mosses and other acid 
vegetable matter. It is nutrient poor, is uninfluenced by mineral-rich groundwater, and is usually 
ombrotrophic (nourished by non-mineralized rainfall and snowmelt waters). It often forms in shallow 
stagnant lakes and ponds, and is largely produced by Sphagnum moss. It is an area of confined organic 
terrain, the limits of which are imposed by the local physiography of the underlying mineral substrate. It is 
differentiated from muskeg mainly in terms of dimensions, variations in vegetal coverage, peat structure, and 
topography. 2) A peat-covered area or peat-filled depression with a high water table and a surface carpet of 
mosses, chiefly Sphagnum. Bogs may also be covered by heath plants, low shrubs and sparse trees, as 
scraggly stunted larch and black spruce. The water table lies at the surface in the spring and slightly below 
the moss carpet during the rest of the year, but there is little standing water except in ponds. The mosses 
generally form raised hummocks separated by low, wet areas. Upper peat and bog waters are strongly acid, 
although associated open water may be slightly alkaline. Peat is usually formed in situ under closed drainage, 
and the oxygen content is very low 

BOG, BLANKET An extensive bog covering high and low areas, usually restricted to regions near the ocean 
having high rainfall 

BOG, BOWL A bog, developed in a topographic depression, receiving mineralized water. This water is not 
reached by plant roots owing to peat accumulation, except near the margins of the bog 

BOG, FLAT A lowland bog that was initially influenced by mineralized water, but where peat accumulation 
produced bog conditions. There is no appreciable central doming of the peat 

BOG, HANGING A sloping bog in which the accumulation of peat has isolated the surface layers from the 
influence of groundwater 

BOG LAKE A lake undergoing severe eutrophication, already rimmed with areas called bogs. Eventually, when 
the water covering the center of this lake disappears, the entire lake will become a bog. Nutrients from human 
pollutants hasten this process 

BOG, OMBROGENOUS A bog where the living plant communities receive water and nutrients chiefly from 
rain. These bogs generally have a strongly acid reaction and the peat is poorly to moderately decomposed 

BOG, MIRE Confined organic terrain. The equivalent of bog 

BOG, PALSA Ice-cored peat dome, generally surrounded by fen and a strip of open water 

BOG, PEAT Peat composed mainly of Sphagnum, and woody or sedgy organic matter 

BOG, RAISED A bog having a raised, domed profile, gently sloping from the center toward the margins 

BOG, SINKHOLE A bog influenced by mineralized groundwater, with hummocks of ombrotrophic moss 
vegetation. This bog is characterized by hummock-and-depression microtopography. The peat is usually 
poorly decomposed on the hummocks, and well decomposed in the depressions 

BOG, SOIL See ORGANIC SOILS 

BOG, TRANSITIONAL Lands of poor drainage where the initial layers of peat developed under the influence 
of aerated or mineralized water. Consequent accumulation of peat reduces the movement of water, and bog 
conditions become prevalent. The peat is usually well decomposed below, and poorly decomposed near the 
surface. It intergrades with fens 

BOIL A flow of water and soiI, usually fine sand or siIt, into the bottom of an artificial excavation because the 
water pressure outside the excavation is greater than that inside. A boil usually starts as a small spring and, 
like piping channels, may increase in size very rapidly 

BOLSON A basin or depression having no outlet; it is a desert landform 

BORE A transient solitary wave in a narrow or converging channel advancing with a steep turbulent front and 
usually the product of flash floods, incoming tides in estuaries, or the sudden release of a large volume of 
water from a reservoir. A bore is analogous to a hydraulic jump in that it represents the limiting condition of 
the surface curve, wherein it tends to become perpendicular to the stream bed 

BOREAL Northern. Boreal regions are coincident with the largely coniferous forest lying south of the tree line 

BOREAL FOREST Northern forests that consist mainly of varying densities and associations of white and black 
spruce, balsam fir, jack pine, tamarack (larch), aspen poplar, balsam poplar, and white birch 

BORED WELL A well that is excavated by means of an auger (hand or power). Distinguished from wells that are 
dug, drilled, or driven 

BOREHOLE A hole drilled into the ground to obtain subsurface information, to release water pressure by 
vertical sand drains, or to obtain water, oil, gas, brine or other fluids or gases 

BORNHARDTS See TORS, BORNHARDTS, and INSELBERGS 

BORROW PIT A bank or pit from which earth is taken for use in engineering construction, as for a road 
embankment or earthfill dam 

BOTTOM The ground or bed under any body of water 

BOTTOM LAND American term for floodplain 

BOTTOMSET BED The gently sloping, fine-grained (silt, clay), thin part of each layer in a delta, extending into 
deeper water beyond the foreset beds 

BOULDER A rounded rock fragment more than 8, 10, or 12 inches (20 - 30 cm) in diameter (about the size of 
a volley ball), depending on the particle-size classification system used. Larger than a cobble and usually 
rounded by weathering and abrasion 

BOULDER CLAY See TILL 

BOULDER PAVEMENT A concentration of boulders as a result of removal of finer particles of a glacial deposit 
by wave or running-water erosion 

BOULDER TRAIN 1) Glacial boulders derived from a single locality arranged in a line, or in several lines, 
streaming off in the direction in which a glacier moved. 2) A line or fan-shaped spread of glacial boulders that 
extends from the original rock outcrop, often for many miles in the direction of ice movement 

BOUNDARY SPRING A spring occurring on the lower portion of a sloping alluvial deposit, at the boundary 
between layers having different permeabilities. Also called alluvial-slope spring 
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C BRACKISH or BRACKISH WATER Slightly saline. Several quantitative definitions of this term are available 
based on concentrations of total dissolved solids, with considerable variation between definitions. The IHD 
Working Group on Hydrological Maps has adopted the following classification in terms of total dissolved 
solids: 

Fresh water: less than 1 gm/litre Mineralized 
water: more than 1 gm/litre 
Slightly brackish (slightly saline): 1-3 gm/litre 
Brackish (moderately saline): 3-10 gm/litre Saline: 
10-35 gm/litre 
Oceanic: about 35 gm/litre 
Brines: more than 35 gm/litre 

BRAIDED STREAM A braided stream is one that flows in several dividing and reuniting, relatively wide and 
shallow channels resembling the strands of a braid. The cause of such dividing is the continual obstruction and 
shifting of channels by coarse-grained sediment deposited by the stream. Where more sediment is being 
brought to any part of a stream than it can remove, the building of sand and gravel (and sometimes silt) bars 
becomes excessive. The result is that the stream develops an intricate network of interlacing channels. 
Braided streams commonly occur a) in semiarid regions having relatively low relief, where streams receive 
most of their discharge from higher mountain areas; b) in areas of active glacial outwash-plain and valley-
train building, where the sediment-laden meltwater is derived from a melting glacier; and c) in the widened 
beds of mature streams in mountain, piedmont and foothill areas in arid, temperate, and periglacial regions. 
Stream gradients may be remarkably steep. The landscape of watersheds contributing surface runoff and 
sediment is usually bare of vegetation or is only lightly vegetated. High surface runoff coupled with easily 
available and abundant material causes entrainment of a large sediment load. Thus the production of a large 
volume of sediment in drainage basins contributing sediment is an important factor and any stream will braid 
if the bed-material load exceeds a certain amount. There is also a close but contrasting relationship between 
braiding and meandering, with the gradient/discharge ratio being higher for braided streams. Aggradation of 
the channel bed and the lack of lateral control (ease of bank erosion) are factors that induce braiding. With its 
higher gradient/discharge ratio, the transported sediment tends to be appreciably coarser (gravel, sand) in 
braided streams than it is in meandering streams (sand, silt). Moreover, the upstream ends of longitudinal 
bars generally contain coarser, more poorly-sorted sediment. Discontinuous horizontal stratification is 
common. Foreset beds and trough-fill cross-stratification characterize braided stream deposits 

BREAKERS Waves that approach the shore line with their landward slope approaching the vertical and with 
water at their crests being cast shoreward causing their crests to break 

BRECCIA A rock composed of coarse angular rock fragments cemented together 

BRINE See BRACKISH or BRACKISH WATER 

BROOK A stream of less length and smaller discharge than a creek 

BROWN FOREST SOILS A great soil group of the intrazonal order and calcareous parent materials developed 
under deciduous forest, and possessing a high base status but lacking a pronounced illuvial horizon. In 
Canada, now included in Brunisolic soils 

CAISSON A cylindrical or rectangular structure for keeping water or soft ground from flowing into an 
excavation while digging down to good foundations 

CALCAREOUS Containing calcium carbonate 

CALCAREOUS SOIL Soil containing sufficient calcium carbonate (commonly with magnesium carbonate) to 
effervesce visibly when treated with cold 0.1 N hydrochloric acid 

CALCAREOUS SPRING A spring whose water contains a considerable quantity of calcium carbonate in 
solution 

CALICHE 1) Calcium carbonate precipitated in desert soils where evaporation exceeds precipitation. 
2) A layer near the surface that is weakly to strongly cemented by secondary carbonates of calcium or 
magnesium precipitated from the soil solution. It may occur as a soft thin soil horizon, as a thick hard bed 
just beneath the solum, or as a surface layer which has been exposed by erosion 

CALVING Breaking off and floating away, as icebergs from the front of a glacier that reaches the sea or a 
glacial lake, or the detaching of a portion of a large mass of floating glacial ice 

CAMBRIAN See GEOLOGICAL COLUMN and TIME SCALE 

CANOPY Cover of foliage formed by the crowns of trees. May be expressed as a percentage of total cover; 
also called percent crown closure 

CANTILEVER WALL A reinforced-concrete retaining wall stabilized by the weight of earth material on its heel. 
Also, a sheet-pile wall stabilized by its length of penetration below ground level on the free side 

CANYON A deep valley with steep slopes 

CAPACITY The ability of a water or wind current to transport sediment. Measured by the quantity of 
sediment carried past a given point in a unit of time. See COMPETENCE 

CAPE A projection of land into a sea or lake 

CAPILLARY ACTION or CAPILLARITY Rise or movement of water in the small interstices of a soil or rock due to 
capillary forces 

CAPILLARY FRINGE The zone immediately above the water table containing capillary (or fringe) water 

CAPILLARY POROSITY The small pores, or the bulk volume of small pores, which hold water in soils against a 
tension, usually greater than 60 cm of water 

CAPILLARY ZONE See ZONE OF CAPILLARITY 

CARBONATE ROCKS Sedimentary rocks, mainly limestone and dolomite, consisting chiefly of carbonate 
minerals 

CARBONIFEROUS See GEOLOGICAL COLUMN and TIME SCALE 

CARBON-NITROGEN RATIO Ratio of the weight of organic carbon to the weight of total nitrogen in  a soil or 
organic material 

CARPET In botany, a closely growing vegetation cover immediately over the soil 

CARTOGRAPHY The science and art of expressing graphically, by means of maps and charts, the known 
physical features of the earth’s surface including the works of humans. Specifically, cartography is the art of 
map construction and the science upon which it is based 

CASCADE Stretch of a stream bed having a drop in bed elevation that is intermediate between a rapid and a 
fall; the gradient of a cascade is insufficient to cause the water to fall vertically 

CASH CROP A crop grown and sold for consumption by others 

CATARACT ACTION The “digging-back” action of rapid current on a river bed 

CATCHMENT AREA or DRAINAGE AREA The area of land drained by a single watercourse. Also the area from 
which runoff drains into a reservoir. See WATERSHED 

CATENA A sequence of soils of about the same age, derived from similar parent material, and occurring under 
similar climatic conditions, but having different characteristics owing to variations in relief and drainage. A 
sequence of different soils developed on a common parent material but exhibiting differences caused by local 
variations in drainage or topography (slope) 

CATHODIC PROTECTION Electrical protection of underground or underwater structures. Protection  of metal 
pipelines from chemical corrosion by sulphate-bearing groundwater is an example 

CATION See ION 

CATION EXCHANGE The interchange between a cation in solution and another cation on the surface of any 
surface-active material, as a particle of colloidal clay or organic colloidal matter 

CATION-EXCHANGE CAPACITY The sum total of exchangeable cations that a soil can absorb. Sometimes 
called total-exchange capacity, base-exchange capacity, or cation-adsorption capacity. Expressed in 
milliequivalents per 100 grams of soil (or of other adsorbing material, such as clay). See ANION-EXCHANGE 
CAPACITY and EXCHANGE CAPACITY 

CATSTEP A narrow, generally backward tilted, terracette on steep, usually grassy valley and hill sides, 
produced by long-continued creep and small-scale slumping 

CAUSEWAY A raised road across wet or marshy ground or across water 

CAVE-IN LAKE A lake formed in a caved-in depression caused by the thawing of ground ice in permafrost 
regions 

CAVERNOUS Containing cavities or caverns, some quite large; they are most common in limestones, 
dolomites, and other relatively easily soluble rocks 

CAVERNOUS ROCK Rock containing many generally irregular cavities 

CAVING The collapse of a bank caused by undermining following the wearing away of the toe of a bank by the 
action of flowing water. Also applied to the falling-in of the concave side of a stream bend whose curvature is 
changing, and to the sloughing in and failure of boreholes, mine workings, and other human-made 
excavations 

CEMENTED lndurated materials having a hard and brittle consistency because the individual particles are 
held together by such cementing substances as calcium carbonate, the oxides of silicon, iron, and aluminum, 
or humus. The hardness and brittleness persist even when wet 

BROWN PODZOLIC SOILS A zonal great soil group similar to Podzols but lacking the distinct A2 

horizon characteristic of the Podzol group 

BROWN  SOILS  Soils  with  brownish-colored  surface  horizons  overlying  lighter-colored  subsoils (B or C 
horizons) and usually developed on calcareous parent materials. Brown soils occur in semiarid grasslands and 
represent the dominant soils of the Brown Soil Zone 

BRUNISOLIC ORDER See SOIL ORDERS 

BRUSH Shrub and bush vegetation or small groves of stunted trees 

BULK DENSITY The weight per unit volume of any material including voids and water contained in it 

BULKING Increase in the volume of excavated material above the volume of the excavation from which it 
came. The increase in volume of dry sand when its moisture content increases. This may amount to 50% when 
5% of water is added but this increase may disappear or be reduced when the water content is raised to, say, 
20% 

BUOYANT FOUNDATION or BUOYANT RAFT  A reinforced-concrete raft foundation, so designed  that the total 
of its own weight and all loads that it carries is approximately equal to the weight of the soil or water 
displaced. Often used in river estuaries where the only foundation available is nearly fluid silt or soft mud 

BURIED CHANNEL or BURIED VALLEY A linear depression in an ancient land surface now partly or entirely 
concealed by younger deposits. The terms often refer to preglacial, interglacial, and interstadial river valleys. 
At new mine, dam, and other engineering structure sites, particularly in valleys, buried channels are often 
unsuspected; and careful airphoto study, detailed seismic, or boring programs are needed to locate them and 
define their boundaries. Buried channels commonly contain artesian aquifers, and may have been excavated 
in either bedrock, called buried bedrock valleys, or in glacial drift 

BURIED ICE Ground ice in permafrost that was once at ground surface and is now buried. It may have been 
stream ice, lake or pond ice, aufeis, snow, or glacier ice 

BURIED SOIL In the pedological sense, soil covered by eolian, alluvial, colluvial or other deposits, usually to a 
depth greater than the thickness of the solum 

BUSH  A low shrub. A stretch of uncleared or uncultivated land; a wilderness; the vast wooded area  of the 
subarctic forest. Specifically, the dwarf-shrub heath or tundra along the northern limit of trees, or the 
shrubby transition zone near the tree limit on mountains. Bush is also used in such combinations as bush 
pilot, bush mail, bush crazy, and to describe things, people, or activities associated with the bush 
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CEMETERY MOUNDS See BAYDJARAKHS 

CENOZOIC See GEOLOGICAL COLUMN and TIME SCALE 

CESSPIT or CESSPOOL A tank, usually installed underground, for collecting sewage where no sewage 
treatment is available. The sewage is pumped out periodically. A cesspool may be an overflowing, pervious 
and leaching, or an impervious type 

CHANNEL The space above the bed and between the banks of a stream 

CHANNEL-LAG DEPOSIT Relatively coarse materials – sand and gravel, cobbles, boulders – that have been 
washed out of a sediment and left as a residual accumulation on the bed of a stream. See LAG, LAG GRAVEL 

CHANNEL PATTERN The appearance of a channel in plan view, as on a large-scale map or aerial photograph 

CHANNEL SPRING A spring occurring on the banks of a stream that has cut a channel below the  water table 

CHEMICAL WEATHERING See DECOMPOSITION 

CHERNOZEM A zonal great soil group consisting of soils with a thick, nearly black or black, organic matter-
rich A horizon, high in exchangeable calcium, which is underlain by a lighter-colored transitional horizon and 
occurs above a zone of calcium carbonate accumulation. This fertile black soil, rich in humus, forms in a cool 
subhumid climate under a vegetation of tall grass and midgrass prairie. See BLACK SOILS 

CHERNOZEMIC ORDER    See SOIL ORDERS 

CHESTNUT SOIL    See DARK BROWN SOILS 

CHINOOK Warm, dry wind along the eastern side of the Rocky Mountains in Canada. It normally blows on 
the southern side of a depression which is moving eastward across the continent. It is thus commonest 
during winter and spring 

CLIMATE The sum total of the meteorological elements that characterize the average and extreme condition 
of the atmosphere over a long period of time at any one place or region of the earth’s surface. The 
meteorological elements are temperature, moisture, precipitation, wind, pressure, evaporation, and their 
effect on the development of soils, vegetation, and topographic features as well as the activities of humans 

CLIMAX (VEGETATION) Relatively stable vegetation in equilibrium with its environment and reproducing 
itself. It is a community that is terminally developed under the prevailing environment and in dynamic 
equilibrium with that environment. It is the final stage of plant succession for a given natural environment: 
the stage at which the composition of the community remains relatively unchanged as long as the 
environment remains unchanged 

CLIMBING BOG In regions characterized by a short summer and considerable rainfall, Sphagnum moss that 
climbs upward from the original bog level, carrying the boggy conditions to higher ground. See BLANKET BOG 

CLOSED BASIN A drainage basin with no surface runoff outlet 

CLOSED DRAINAGE or NON-CONTRIBUTING DRAINAGE AREA A topographic depression out of which no 
water flows to the sea but collects in lakes or ponds, or disappears into the ground 

CLOSE PACK ICE Pack ice in which the concentration is 7/10 to 8/10; it is composed of floes that are mostly in 
contact with each other 

CLOUDBURST A rain storm of extraordinary intensity and relatively short duration, usually over a rather small 
area. Such storms may result in severe floods. Quantitatively, a rainstorm in which the rate of fall is 100 mm 
(approximately 4 inches) per hour. This is more than ten times the rate used by the United States Weather 
Bureau in defining a heavy rainfall 

CLOUD SHADOW All or portions of an area on an aerial photograph that are darkened by shadows from 
clouds 

COARSE AGGREGATE For  concrete, an aggregate that is retained on a sieve having a 3/16-inch   (4.76 mm) 
square opening 

COARSE-GRAINED SOIL  In the unified soil classification system, in geotechnical engineering, a soil  in which 
gravel and sand are the main constituents. A soil containing 50% or more sand and gravel by weight 

COARSE SAND 1) In geotechnical engineering, sediment composed almost wholly of mineral grains between 
the number 10 (2.0 mm) and 4 (4.76 mm) sieve sizes. 2) In pedology, mineral particles between 
0.5 mm and 1.0 mm in diameter 

COARSE-TEXTURED or VERY LIGHT-TEXTURED SOIL See SOIL TEXTURES 

COARSE TOPOGRAPHY See TEXTURE, TOPOGRAPHIC 

COASTAL AQUIFER An aquifer in a coastal region and subject to sea-water intrusion 

COASTAL PLAIN A plain that borders the sea coast and extends from the sea to the nearest elevated land. 
Mostly underlain by horizontal or gently sloping elastic strata and commonly representing a strip of recently 
emerged sea bottom 

COAST OF EMERGENCE  Shoreline of emergence. Coast made by withdrawal of the sea or uplift of  the land 

COAST OF SUBMERGENCE Shoreline of submergence. Coast produced by invasion of the sea or a lowering of 
the land 

COBBLE or COBBLESTONE Rounded or partially rounded rock or mineral fragments between 3 and 8 
(sometimes 10 or 12) inches in diameter (7.6 to 30 cm in diameter) 

COEFFICIENT OF EARTH PRESSURE AT REST Ratio of the horizontal effective stress to the vertical effective 
stress for the condition of zero lateral strain 

COEFFICIENT OF INTERNAL FRICTION Tangent of the angle of internal friction 

COEFFICIENT OF PERMEABILITY Darcy’s Law expresses the empirical relation that the quantity of water (Q) 
which flows in unit time through a porous medium with a cross-sectional area (A) normal to the flow 
direction is directly proportional to the head loss (H) associated with the flow and is inversely proportional to 
the distance (L) over which the head loss occurs in the direction of flow, or Q = KAH 

L 

where K is a coefficient which depends on the permeability of the medium, the viscosity and density of the 
fluid, and the gravitational constant. K is often referred to as the coefficient of permeability. The terms 
hydraulic conductivity and seepage coefficient are also used to refer to K. The units of K are length per unit 
time. For water at near-surface temperatures and pressures, K is dependent on the permeability of the 
medium. The coefficient of permeability commonly used in the groundwater literature of the United States is 
the Meinzer unit, expressed in gallons per day per square foot at 60ºF. Other units in common usage are 
centimeters per second, inches per hour, feet per day, or feet per year 

COEFFICIENT OF UNIFORMITY The ratio between the grain diameter which is larger than 60% by weight of 

the particles in a soil sample (D60) and the diameter which is larger than 10% by weight of the soil particles 
(D10, or effective size). It is more briefly expressed as D60/D10. Uniform soils have a uniformity coefficient less 
than 3. Nonuniform soils have a relatively flat grading curve; uniform soils,  a steep one 

COHESION or COHESION INTERCEPT   The  resistance of a soil or rock material to shear along          a surface of 
zero normal pressure. The cohesion of soil or rock is that portion of its shear strength which does not depend 
upon intergranular friction. It is indicated by the term c in Coulomb’s equation S = c + p tan ø and has the 
nature of an intergranular binding force and the capacity to resist shearing stresses 

COHESIONLESS SOIL In geotechnical engineering, soil that when unconfined has little or no strength when air 
dried and that has little or no cohesion when submerged in water. Generally refers to clean sandy and 
gravelly soils. Also known as frictional soil. In pedology, a loose, single-grain (structureless) soil 

COHESIVE SOIL A soil that when unconfined has considerable strength when air-dried and that has significant 
cohesion when submerged in water. In field examination, generally a sticky clay or clayey silt soil, as opposed 
to a sandy or gravelly soil. Sometimes defined as a soil having a shear strength equal to about half its 
unconfined compressive strength. See UNCONFINED COMPRESSIVE STRENGTH 

CHLOROPHYLL The green color in plants. The green pigment by means of which plants fix CO2 and 
H20 in the presence of light 

CHORIZON See SOIL HORIZONS 

CHROMA The relative purity, strength, or saturation of a color. Directly related to the dominance of the 
determining wavelength of the light and inversely related to grayness. One of the three variables of color. 
See MUNSELL COLOR SYSTEM 

CHUTE CUTOFF  A new channel that has cut across a point bar and resulted in short circuiting part of a 
meander. Essentially, a shortcut across a meander loop. If used frequently and kept free of vegetation, it will 
appear as a fresh scar 

CIRCULAR-ARC METHOD, CYLINDRICAL-SURFACE METHOD, or SLIP-CIRCLE METHOD A simple 
method of determining the stability of an earth slope in clay soil. Failure is assumed to occur by shear along a 
circular arc over the length of the earth mass. Rotational resistance to failure is the product of the circular 
failure arc area and the shear strength of the clay 

CIRQUE A steep-walled, half-bowl-shaped hollow in an upper mountain side excavated mainly by glacial 
plucking and by frost action 

CLADONIA A large genus of lichens of small size, rarely exceeding 5 inches (about 13 cm) in height, the larger 
species consisting of simple or leafy, upright, light green, yellow or whitish stalks, sometimes terminated by 
brown, flesh-colored, or reddish caps. Cladonia includes the so-called reindeer moss (some of the small 
Cladonias are dark colored) 

CLASSIFICATION OF SOIL  The  systematic arrangement of soils into groups or categories on the basis of 
certain selected characteristics. The finer subdivisions are made on the basis of more detailed differences in 
specific properties 

CLAST An individual constituent (broken fragment) of detrital sediment or sedimentary rock produced by the 
physical disintegration of a larger mass 

CLASTIC Fragmental 

CLASTIC SEDIMENTS Sediments consisting of fragments of rocks or organic structures that have been moved 
individually from their places of origin. See CLAST 

CLAY In pedology, soil particles less than 0.002 mm in diameter. Also, in pedology, soil material containing 
more than 40% clay, less than 45% sand, and less than 40% silt. In geotechnical studies, clay is described as a 
fine-grained soil having plasticity, often defined objectively in terms of clay size. According to its unconfined 
compressive strength, a clay may be defined as very soft (less than 5 psi; 34 kPa), soft (5 to 10 psi; 34 to 68 
kPa), medium or firm (10 to 20 psi; 68 to 138 kPa), stiff (20 to 40 psi; 138 to 275 kPa), hard or very stiff (over 
40 psi; 275 kPa). Clays may be further described as organic; intact, or stiff and fissured 

CLAYEY Containing large amounts of clay or having properties similar to those of clay 

CLAY BOIL A mud circle that suggests a welling-up of the central core 

CLAYPAN A compact, slowly permeable layer in the subsoil having a much higher clay content than the 
overlying material, from which it is separated by a sharply defined boundary. In the United States, a claypan is 
uncemented, usually hard when dry, and plastic and sticky when wet. In Canada, a claypan is recognized as a 
clay-enriched Bt horizon 

CLAY PLUG Fine-grained, overbank flood deposits in or at the ends of an abandoned meander channel, as an 
oxbow. The sediments are often soft and organic 

CLAY SIZE Objectively, that portion of the soil finer than 0.002 mm diameter (0.005 mm in some cases). The 
upper limit of clay size varies according to discipline and to the system of classification followed 

CLEAN SAND Sand with little or no clay or silt content 

CLIFF SPRING A spring occurring at the base of a cliff. The water table intersects the toe of the cliff 
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COMPOSITION The chemical constitution of water, soil, mineral, or rock. In geology, commonly refers to the 
mineralogical constitution of a soil or rock. Also, the mechanical composition (grain-size distribution) of a soil 
deposit, sediment, or sedimentary rock. The lithologic composition of a sediment, as till 

COMPOUND ALLUVIAL FAN A composite landform resulting from alluvial fans merging into each other. Also 
called piedmont alluvial plain 

COMPRESSIBILITY Property of a soil relating to its susceptibility to decrease in volume when subjected to load 

COMPRESSION INDEX The slope of the linear portion of the pressure-void ratio curve on a semi-log plot of 
consolidation-test data. The larger the compression index, the greater the compressibility of a soil under load. 
Generally, dense tills have low compression indices and loose windlaid silt and waterlaid silt and clay can have 
high compression indices 

COMPRESSIVE STRENGTH The load per unit area at which an unconfined prismatic or cylindrical specimen of 
soil will fail in a simple compression test 

CONCENTRATED FLOW Flow of a large amount of water in a relatively narrow watercourse. It often causes 
serious bank erosion and gullying 

CONCRETE A mixture of sand, gravel, Portland cement and water, which hardens to a rigid stone-like mass 

CONCRETION A nodular or irregular concentration of certain authigenic constituents of sedimentary rocks 
and tuffs; developed by the localized deposition of material from solution, generally about a central nucleus 

CONDENSATE Water which condenses from air, flue gas, etc., cooled below the dewpoint 

CONDENSATION Change of vapor into liquid or solid state. Water vapor may change to cloud, dew, rain, hail, 
sleet, or snow depending upon the prevailing air temperature 

CONDUCTION The  transfer of heat to or from a body by contact with another body having a different 
temperature. The  flow of heat is accomplished without the physical transfer of material.    See CONVECTION 
and RADIATION 

CONE OF INFLUENCE or CONE OF DEPRESSION The decline in the potentiometric surface caused  by 
discharge, usually from a well or excavation. The shape of the cone of influence depends upon the aquifer 
characteristics (coefficients of transmissibility and storage) and boundary conditions. It can be measured by 
drawdown in observation wells or piezometers 

CONFINED AQUIFER An aquifer that is surrounded by less permeable or relatively impermeable material. See 
ARTESIAN AQUIFER 

CONFINING BED The relatively impervious stratum directly below or above an aquifer 

CONFLUENCE The junction of streams; the place where streams meet 

CONGELITURBATION The churning and stirring of soil with or without downslope movement as a result of 
repeated cycles of freezing and thawing, including frost heaving and surface subsidence during thaws. Also 
called cryoturbation and frost churning 

CONIFER or CONIFEROUS Cone-bearing trees with naked seeds (gymnosperms) and needle-shaped leaves 
such as pine, spruce, or fir. Most conifers are evergreen but larch sheds its needles. The  wood  is relatively 
soft; hence conifers are called softwoods. Some varieties are tolerant of thin acid soils and cold winter 
conditions. Conifers have a wide range and grow from the tropics to the subarctic, bogs and swamps to high 
mountain slopes, and on heavy clay, sandy, and rocky soils 

CONJUNCTIVE USE OF WATER Use of both surface water and groundwater in an integrated water- supply 
system 

CONNATE WATER Water entrapped in the interstices of a sedimentary rock at the time the rock was 
deposited 

CONSISTENCE 1) In geotechnical engineering, refers to the behavior of a soil when manipulated, and is 
affected markedly by the moisture content. The resistance of a soil to crushing and its ability to be molded or 
changed in shape are described by such soil consistence terms as loose, friable, soft, firm, stiff, plastic, and 
sticky. 2) In pedology, the degree to which soil aggregates resist breakage or change of shape when pressure 
is applied to the soil. The pressure ranges from gentle squeezing between thumb and forefinger to that 
exerted by both hands. Terms used to describe soil consistence at various moisture levels are given in 
Canadian pedological publications 

CONSISTENCY LIMITS or ATTERBERG LIMITS The liquid limit, plastic limit, and shrinkage limit of a cohesive 
soil, as clay. The determination of consistency limits is the standard method of classifying and describing the 
fine fraction of soils in geotechnical engineering studies 

CONSOLIDATION In geology, any or all processes (cementation, compaction, crystallization) whereby loose 
earth materials are changed into hard rock. In soil mechanics, consolidation is the adjustment of a saturated 
soil (gradual reduction in volume) in response to increased load (compressive stress), involving the squeezing 
of water from pores and corresponding decrease in void ratio. Consolidation is most marked in thick 
normally loaded highly plastic clay and other cohesive soils of low permeability. See COMPACTION 

CONSOLIDATION SETTLEMENT The settlement of loaded clay soil that takes place over a period of years but 
can sometimes be accelerated, as by vertical sand drains 

CONSTRUCTIONAL LANDFORMS Landforms that have been built by processes of accumulation or 
sedimentation 

CONSTRUCTIONAL SURFACE A surface that originates as a result of deposition of material 

CONSTRUCTION MATERIALS Natural materials obtained from borrow pits in soil or rock – as clay, sand, 
gravel, lime, building stone – and used in the construction of buildings, bridges, dams, roads, road metal, 
railway ballast, concrete, etc. Certain standards of density, crushing strength, durability, porosity, etc., are 
usually required 

CONSUMPTIVE USE All water, surface and subsurface, released into the atmosphere by processes of 
evaporation and transpiration. It includes vapor loss from soil, snow, or free-water surfaces. Consumptive use 
also includes water release due to usage by human and natural processes. The term is generally synonymous 
with evapotranspiration. See EVAPOTRANSPIRATION 

COLS Low passes or saddles on the watershed between drainage systems 

COLD AIR DRAINAGE The flowing of cold air down valley and hill sides and into valley bottoms on calm clear 
nights. It results in temperature inversions 

COLD SPRING A non-thermal class of spring whose water has a temperature which is lower than the mean 
annual temperature of the atmosphere in an area. The term is often used in localities where there are 
thermal springs 

COLLAPSE SCAR   Circular and near-circular depressional fen areas that have developed as a result    of 
melting of permafrost, commonly in peat plateaus. The collapsed fen part of a peatland has a high water 
table, and the collapsing edges (which are often composed of blackish to brownish raw peat) form steep 
banks with living and dead tilted trees. Peat materials in the collapse scars varies in origin, with the surface 
peat usually being a fen peat and the underlying disturbed peat originating from collapsing banks. The 
dominant vegetation consists of sedges. See PEAT PLATEAU 

COLLAPSED LAKE SEDIMENT Superglacial lake sediment that collapsed upon melting of underlying ice. Refers 
to sediment originally deposited in a lake on top of a glacier, and which subsequently was let down on the 
land surface when the stagnant glacier melted 

COLLAPSED STREAM SEDIMENT Superglacial or englacial stream sediment collapsed upon melting  of 
underlying ice. Also called collapsed river sediment, collapsed alluvium, collapsed superglacial alluvium, 
collapsed fluvial sediment, collapsed sand and gravel. Sometimes referred to as collapsed outwash, kame 
complex, kame moraine, or highly pitted outwash. Source of the water transporting the superglacially or 
englacially deposited sediment may vary: it may be meltwater or pluvial water 

COLLAPSED SUPERGLACIAL TILL The topography created by collapsed superglacial or englacial till may be 
referred to as dead-ice moraine, stagnation moraine, ice-disintegration features or moraine, or as collapse 
moraine. It formed when englacial till or, more commonly, superglacial till was let down unevenly as the 
underlying dead ice melted. Such ablation till is generally, though not necessarily,    less compact, coarser and 
more washed and sorted than lodgement (basal) till. Dominant depositional processes were slumping, 
mudflow (flow of till and, possibly, some fine-grained stratified drift) and other kinds of mass movement down 
ice slopes. The glacier topography was continuously changing as a result of differential melting caused by the 
continually changing thickness of the superglacial till cover. The term also refers to the blanket of glacial 
materials insulating stagnant ice. Where this blanket happened to be thinner, the ice melted more rapidly, 
forming a depression. Subsequently, some of the adjacent till slumped or flowed into the resulting hollow, 
thickening the blanket there and at the same time thinning it on the surrounding ice. Accordingly, around the 
depression the ice then melted faster than it did in the hollow. As a result, repetitious inversion of topography 
on the stagnant glacier ice surface resulted. This kind of melting process gave rise to the distinctive 
compositional and structural appearance of collapsed till sediment. See ABLATION TILL 

COLLOIDS Particles smaller than 0.002 mm and larger than 0.000001 mm, some ten times the diameter of an 
atom and having a large surface area per unit of weight, and exhibiting such colloidal properties as high 
water-holding capacity, marked changes in volume associated with changes in water content, high plasticity 
and cohesion, and high cation-exchange capacity 

COLLUVIAL DEPOSIT A heterogeneous deposit of soil and rock materials on lower slopes, as talus, avalanche 
accumulations, and slopewash resulting chiefly from the transporting action of gravity.     See COLLUVIUM 

COLLUVIUM A body of sediment deposited by any process of mass-wasting or non-channel flow of water. 
Colluvium mainly consists of heterogeneous materials of any particle size that accumulate on the lower parts, 
or at the base, of steep slopes. The sediment is transported there by gravity, soil creep, sheet erosion, 
rainwash, mudflow, or solifluction. Along the margins of stream valleys, colluvium is likely to interfinger with 
alluvium and it is not always easy to distinguish between the two. Although colluvium is characterized by 
nonsorted debris, some sorting and poorly developed stratification may be seen 

COLOR PHOTOGRAPHY See PHOTOGRAPHY, COLOR 

COLOR INFRARED PHOTOGRAPHY See INFRARED PHOTOGRAPHY 

COMBINED SYSTEM OF SEWAGE A system of drainage by which sewage and surface runoff (rainwater) are 
carried in the same drains and sewers 

COMB RIDGE An arête marked by a series of pinnacles of rock needles 

COMMON EXCAVATION An earthwork contract term used to cover the excavation of all materials other than 
rock. Normally it includes soft rock and cemented soil materials that can be removed without blasting or 
ripping, and to boulders less than 1 cubic yard (0.76 m3) in size 

COMMUNITY Plants and/or animals that live together and make up the biological part of an ecosystem 

COMPACTION In geotechnical work, the densification of soil by means of mechanical manipulation or, more 
specifically, the expulsion of pore air by mechanical means. In geology, a decrease in the volume of 
sediments as a result of compressive stress, usually resulting from continued deposition above them, but also 
from drying and other causes. In earthwork construction, compaction reduces the voids in a soil mass and 
increases the dry density. This results in increased bearing capacity and greater stability of earth fills. See 
CONSOLIDATION 

COMPETENCE  The  maximum size of particles of a given specific gravity which, at a given velocity,   a stream 
will be able to move. A small rapid stream can move a relatively large particle; and while its competence is 
great, the amount of material transported (its capacity) may be very small. Conversely,  a large sluggish 
stream may carry in suspension a great quantity of small particles; and even though its competence is small 
its capacity can be very large. Briefly, the largest size of particle a stream can move. See CAPACITY 

COMPETENT ROCK Rock that is relatively strong and acts as a brittle material when it fails. Generally 
speaking, most unaltered igneous and metamorphic rocks and also hard limestones, dolomites, sandstones 
and conglomerates are classed as competent. Competent rocks tend to fail by fracture rather than by folding. 
Often used loosely and in a very general way 

COMPETITION The principal interaction among organisms. Organisms of similar life form and habit are the 
most strongly competitive because they have the same needs and the same structures for obtaining them. Such 
plants compete with each other in getting sunlight, water, and nutrients 
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CONTACT In geology, a surface between two contiguous rock masses – e.g. the walls of igneous bodies, 
veins, dikes, lavas, unconformities, faults, and bedding planes 

CONTACT SPRING or STRATUM SPRING  Groundwater that flows out at the surface along the base  of a 
permeable formation resting on an impervious bed, frequently seen at or near the base of an escarpment or 
valley side 

CONTAMINATION Introduction of objectionable or obnoxious material into air or water including 
wastewater 

CONTORTED Bent or twisted. Refers to strata that are folded or crumpled 

CONTOUR An imaginary line connecting points of equal elevation on the surface of the earth (topographic 
contour) or on other surfaces below normal ground level, such as subsurface contours 

CONTOUR INTERVAL The vertical distance between two successive contour lines 

CONTOUR MAP A map that portrays relief by means of contour lines 

CONVECTION In climatology, the transfer by vertical motion in the atmosphere. Applied particularly to 
mechanically or thermally produced ascent of masses of air that are heated above the temperature of their 
surroundings or to downward movements of masses of air that are cooled below their surroundings. Essential 
to the formation of many clouds and used in certain heating systems. Generally, the circulatory motion that 
occurs in any fluid at a nonuniform temperature owing to the variation of its density and the action of gravity 

CONVECTION PRECIPITATION Precipitation resulting from upward movement and cooling of air that is 
warmer than its surroundings 

COOL SPRING A spring that has a water temperature below the mean annual surface temperature. The 
temperature of most groundwater approaches the mean annual air temperature 

CORE A cylinder of soil or rock cut out by a diamond-drill core barrel, shelby-tube sampler, thin- walled or 
thick-walled sampler, split-tube sampler, or other similar device 

CORRASION Mechanical wear and erosion performed by gravity, moving glacial ice, wind, and running water. 
Vertical corrasion is the downward wearing away of stream beds by the movement of the bed load in running 
water. Lateral corrasion is the sideways erosion of stream banks, leading to widening of the floodplain. 
Mechanical erosion by moving glacial ice, wind, or running water 

CORROSION Removal of material by chemical solution. Also, surface chemical action, especially on metals, by 
the action of moisture, air, or chemicals 

CORRUGATED  MORAINE  Short  to  elongate,  commonly  broadly  arcuate,  transverse   ridges which impart 
a corrugated or washboard form and pattern to the landscape, particularly evident on airphotos. The ridges 
are composed mainly of till but contain minor inclusions of sorted materials. See WASHBOARD MORAINE 

COTEAU A belt of elevated knob-and-kettle topography, or an escarpment forming the edge of an upland 
plateau. Also a range of hills. The term, derived from the French, is in common if loose usage in western 
Canada 

COULEE Commonly, in the Plains of western Canada, any large stream valley that carries intermittent runoff. 
Includes former glacial spillways and other abandoned meltwater channels. Derived from the French and 
used loosely for any wide valley 

COULOMB’S EQUATION A simplified statement of the shear strength of soils, given by the equation: s 
= c + p tan ø in which s is shear strength, c is the cohesion, p is the pressure at right angles to the plane of 
shear, and ø is the angle of shearing resistance of the soil 

COVE A small sheltered recess in a shore or coast, generally inside a larger embayment 

COVER, GROUND The mat of vegetation on or over the soil surface. It may consist of herbaceous plants, 
mosses, etc., and is usually measured in terms of the percentage of the ground it covers 

CRACK Any open fracture that has not parted 

CRAG-AND-TAIL A streamlined hill or ridge resulting from overriding glacial ice and consisting of a knob of 
resistant bedrock (the crag), with an elongate tapering body (the tail) of softer more erodible bedrock or till, 
or both, on its lee side 

CREASE A channel formerly occupied by a meltwater stream flowing over the surface of glacial deltaic and 
outwash deposits and now dry 

CREEK A stream of lesser volume than a river 

CREEP Slow mass movement of soil and rock debris down gentle to steep slopes, primarily under the 
influence of gravity but facilitated by saturation with water, by alternate freezing and thawing, or by 
alternate swelling and contraction. Also, gradually increasing deformation of rock or concrete or other rigid 
materials under long-continued low stresses 

CRETACEOUS See GEOLOGICAL COLUMN and TIME SCALE 

CREVASSE 1) A nearly vertical, deep fissure in a glacier caused by tensile stress exceeding the strength of ice. 
2) A break in a natural levee or other stream embankment through which flood waters discharge 

CREVASSE FILLING A relatively straight ridge of stratified sand and gravel, till or other sediments, formed by 
the filling of a crevasse in a stagnant glacier which later melted. Crevasse fillings may resemble eskers but are 
not generally as winding or branching. Most crevasse fillings are much wider and have more nearly level tops 
compared to narrower eskers, whose top surface generally undulates. Bends in crevasse fillings tend to be 
angular and crossings of different generations of crevasse fillings are not uncommon 

CRITICAL HEIGHT The maximum height at which a vertical or sloped bank of cohesive soil will stand 
unsupported under a given set of conditions. This height is proportional to cohesion of the soil 

CRITICAL HYDRAULIC GRADIENT The hydraulic gradient at which the intergranular pressure (effective stress) 
in a cohesionless soil mass is reduced to zero by the upward flow of water. It is the hydraulic gradient at 
which sand becomes ‘quick’ or unstable and has a value of approximately unity. This can happen to any sand 
if the upward velocity of water flowing through the sand is high enough to make the sand grains float 

CRITICAL SLOPE The maximum angle with the horizontal at which a sloped bank of soil of given height will 
stand unsupported. Also, that slope or grade of a channel bottom which is exactly equal to the loss of head 
per foot resulting from flow at a depth that will give uniform flow at critical depth. See ANGLE OF REPOSE 

CRITICAL TRACTIVE FORCE The shear stress exerted on the bed by running water when movement of bed 
material commences 

CRITICAL VELOCITY That velocity of water in an open channel that will just begin to pick up sediment from the 
bed. For porous media it is the maximum velocity at which laminar flow can occur and thus the velocity at 
which flow changes from stream line to turbulent, and where friction ceases to be proportional to the first 
power of the velocity and becomes proportional to a higher power – in most cases the square. Sometimes 
called competent velocity 

CRITICAL VOID RATIO During shear tests it has been noticed that loosely packed sands contract and dense 
sands expand in volume. The intermediate state at which the sands neither contract nor expand during a 
shear test is termed the critical void ratio. The importance of this value is that flow slides or sudden 
liquefaction are less likely to occur if the sand has a void ratio less than the critical value 

CROSS BEDDING or CROSS LAMINATION  Refers to bedding and lamination inclined to the main   or general 
bedding planes or planar stratification. Common in glacial outwash sediments. Also called current bedding or 
false bedding 

CROSS SECTION 1) Vertical section of a geologic profile, as a section drawn at right angles to the strike of beds, 
the axial planes of folds, or to the trend of orebodies. 2) A vertical section of the ground suitable for 
calculating earthwork quantities. 3) A section bounded by the wetted perimeter and free surface of a stream 
and along a plane at right angles to the mean direction of flow 

CROSSOVER (INFRARED) A condition in which there is a loss of contrast between two adjacent objects on 
infrared imagery. The term is sometimes used to denote temperature crossover but is more properly used to 
denote radiometric temperature crossover 

CROTOVINA A former animal burrow in one soil horizon that has been filled with organic matter or material 
from another horizon. Also spelled krotovina 

CROWN CLOSURE A photo measure or estimate of the density of a forest stand. As seen on the vertical 
photograph, crown closure is the percentage of ground area occupied by tree crowns 

CRUMB   In pedology, a soft and porous, more or less rounded, natural unit of soil structure from 1 to  5 mm 
in diameter 

CRUST A hard surface layer on soils ranging in thickness from a few millimeters to perhaps as much  as an 
inch (2.5 cm). It is much more compact, hard, and brittle when dry than the material immediately beneath it 

CRYOLOGY 1) The study of ice and snow. 2) The study of sea ice 

CRYOPEDOLOGY The study of intensive frost action and permafrost, their causes and occurrences, and the 
engineering devices and practices which overcome difficulties brought about by them 

CRYOTURBATION A collective term used to describe all soil movements due to frost action, including frost 
heaving and all differential and mass movement. Low temperatures and the presence of water are required. 
The mixing of mineral soil and organic materials results from frost stirring and churning, and is an active 
periglacial process in the high arctic 

CRYSTALLINE ROCK A rock consisting of primary crystalline minerals that formed from a magma (igneous 
rock) or by crystallization in the solid state (metamorphic rocks). A general and loosely used term for igneous 
and metamorphic rocks to distinguish them from sedimentary rocks 

CUESTA An unsymmetrical ridge with a steep scarp slope on one side and a gentle dip slope on the other side 

CULTURAL LANDSCAPE Some geographers make a distinction between the natural or physical landscape 
before it was changed by humans, and the alteration resulting from their activities, called the cultural 
landscape. Others maintain that any distinction between them is undesirable because the landscape is an 
indivisible unit and human activity is an integral part of it. See LANDSCAPE 

CULTURALLY-INDUCED EROSION Erosion from increased runoff or wind action caused by deforestation by 
cutting, burning, or cultivation of the land, by overgrazing, or by disturbance of the natural drainage. It is the 
excess of human-caused erosion over normal erosion for an area 

CUMULOSE DEPOSITS Deposits formed in place by the accumulation of organic matter, as muck and peat. 
The organic deposits may include a small amount of mineral soil material 

CURRENT Flow of water or rain. Usually qualified by adjectives like downward, stream, littoral, ocean, tidal, 
etc., to show kind of movement or the local environmental influence 

CURRENT BEDDING See CROSS BEDDING 

CURRENT, EDDY A circular movement of water, usually small in area and formed on the side of a main 
current. Eddies may be created at points where the main stream passes projecting obstructions in the banks, 
at rapids, deeps in the riverbed, or at sharp bends 

CURRENT, LITTORAL Nearshore currents caused primarily by wave action. Also called longshore currents 

CURRENT SCARS Minor, gently curvilinear to nearly straight, subparallel to interlacing, abandoned (relict) 
channelways. Commonly found on the surfaces of active and inactive floodplains, outwash plains, valley 
trains, and deltas 

CUSEC One cubic. foot per second. A unit of discharge, more commonly abbreviated cfs 

CUSP See BEACH CUSP 

CUSPATE BAR A crescent-shaped bar uniting with the shore at each end. It may be formed by a single spit 
growing from the shore, turning back to again meet the shore, or by two spits growing from the shore uniting 
to form a bar of sharply cuspate form 

CUSPATE FORELAND A triangular-shaped shoreline depositional feature with its apex pointing out into 
coastal waters and consisting of two or more bars or banks formed under opposed directions of longshore 
drift 
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water content the same material moves as a debris slide. The typical debris avalanche leaves a long and 
relatively narrow track, occurs on steep mountain slopes or hillsides in a humid climate, and is almost 
invariably preceded by heavy rains that increase the weight of the flowing debris and reduce shear strength 
by increasing the porewater pressure. After initial movement, the saturated mass quickly loses shape and 
flows downward, commonly following a stream channel 

DEBRIS CONE A cone-shaped deposit of soil, sand, gravel, and boulders on a glacier or snowfield and having a 
snow or ice core 

DEBRIS FALL The relatively free falling of predominantly unconsolidated soil and rock debris from a vertical 
or overhanging cliff, cave, or arch 

DEBRIS FLOW General designation for all types of rapid downslope flowage of various mixtures of debris 

DEBRIS SLIDE The rapid downward movement of loose soil and rock debris in which the mass does not show 
backward rotation but slides or rolls forward, forming an irregular hummocky deposit, the topography of 
which resembles some types of moraines. The materials in these movements are relatively dry. Where much 
water is present, the slide develops the characteristics of a debris avalanche 

DECIDUOUS Trees and shrubs that shed their leaves in the fall 

DECOMPOSITION 1) In geology and engineering, the chemical decay and alteration of rock materials. It 
includes the breakdown of minerals in rocks and the formation of new compounds by the action of chemical 
agents, as acids in the air, in surface water and in circulating groundwater. 2) In pedology, the alteration of 
organic matter by soil organisms. Synonymous with CHEMICAL WEATHERING 

DEEP PERCOLATION 1) In pedology, moisture that penetrates below the root zone of plants. The amount of 
water that exceeds the field capacity of soil within the root zone. 2) In a geologic sense, the amount of water 
that is lost from a basin through subsurface leakage 

DEEP WATER Ocean or lake water depth greater than half the wavelength 

DEEP-WATER WAVE  A wave in water whose depth is greater than one-half the wavelength. Wave on  a 
surface water body beneath which particles of water move in circular orbits within vertical planes and are not 
influenced by the bottom 

DEEP WELL A well passing through shallow impermeable strata and drawing water from an underlying 
aquifer 

DEFINITION (AERIAL PHOTOGRAPHY) A term used in camera optics to express the ability of a lens to record 
fine detail 

DEFLATION The picking up and removal of loose soil particles by the wind 

DEFLATION HOLLOW A depressional landform produced by deflation and varying from a few yards (few m) 
to a mile or more (1 km or more) in diameter but usually only a few feet deep. See BLOWOUT 

DEFLOCCULATE To separate the individual components of compound particles by chemical or physical 
means. Also, to cause the particles of the disperse phase of a colloidal system to become suspended in the 
dispersion medium 

DEFORESTATION The process of removing forests by logging, fire, windthrow, or other means 

DEFORMATION Change in shape 

DEFORMED ICE A general term for ice that has been squeezed together and in places forced upwards and 
downwards. Subdivisions are rafted ice, ridged ice, and hummocked ice 

De GEER MORAINE Successions of small parallel to subparallel, subequally spaced, often sharp- crested, 
narrow, subangular bouldery, sandy to silty till ridges up to 40 ft (12 m) high. They may be either straight to 
broadly curvilinear (arcuate) in plan and are formed where a glacier terminated in a former deep lake or sea. 
The individual ridges are often covered with large subangular boulders and separated by varved silt and clay 

DEGLACIATION Refers to the uncovering of the land surface accompanying the melting and shrinkage of 
glacier ice. Recession or retreat is used for any negative movement (withdrawal) of the ice front or glacier 
snout. Annual recessions may alternate with advances, or a general recession lasting several centuries or 
more may alternate with larger or smaller glacier readvances. In any event, deglaciation is the total ice 
abandonment of a major region 

DEGRADED ENVIRONMENT Whenever any environment is saddled with undue amounts of pollutants, 
making it either ugly or unsuitable to support human and animal life, it is degraded. Actually many 
environments that are perfectly fine, but only temporarily littered or invaded by undue amounts of pollution, 
are often mistakenly classified as degraded 

DEGRADATION OF PERMAFROST Melting of permafrost due to natural or human-induced causes 

DEGRADATION, STREAM Progressive lowering of a stream channel by erosion. The notion of progressive 
lowering is essential, as distinct from reversible scour 

DEGRADED CHERNOZEM See DARK GRAY CHERNOZEMIC and DARK GRAY WOODED SOILS 

DEGREE-DAYS 1) In engineering, it is the difference between the average temperature each day and 32°F 
(0ºC). In common usage, degree-days are positive for daily average temperatures above 0ºC and negative for 
those below 0ºC. 2) In pedology and agronomy, the number of days in the growing season in which the mean 
daily temperature is above 42°F (6ºC). See FREEZING INDEX 

DEGREE OF CONSOLIDATION Ratio of the amount of consolidation at a given time within a soil mass to the 
total amount of consolidation obtainable under a given stress condition expressed as a percentage 

DEGREE OF SATURATION The percentage of the volume of water-filled voids to the total volume of voids in a 
soil or rock mass. It is also a measure of the air in the voids because the air content is 100% minus the degree 
of saturation 

DELIQUESCENT Capable of absorbing moisture from the air. Salty soils on a dried-up lake bed may absorb 
moisture from the air and become soft and unstable to vehicular traffic 

DELTA A body of sediment deposited by a stream flowing into the standing water of a lake or the sea. The 
name is derived from the similarity of a delta’s plan view to the triangular outline of the Greek capital letter 
delta. As sediment is deposited in a deltaic environment, it becomes easier for the river to divide and flow to 
each side. Each new branch forms new banks, and these eventually divide and subdivide. In this way the main 
delta, as well as subdeltas, grow outward and are characterized by a branching network of main passes and 
smaller distributary channels. Small deltas may be formed where meltwaters discharge 

CUT-AND-COVER CONSTRUCTION A method used for excavating and constructing underground tunnels. 
Excavation to grade is made in the open and after the concrete tunnel or other lining has been built the 
surrounding opening is filled back [backfilled) 

CUT-AND-FILL CONSTRUCTION Road, railway, or canal construction that is part embankment and part cut 

CUTBANK A bank of a meandering stream steepened or undercut by water erosion at its base 

CUTOFF 1) A new, relatively short channel formed naturally when a stream cuts through the neck of a 
meander loop, or horseshoe bend, to form an oxbow. See NECK CUTOFF. 2) Construction of an artificial 
channel that shortens the original length of a stream and increases its gradient locally, often creating erosion 
at one place and deposition farther downvalley. 3) Construction of a relatively impermeable membrane 
below ground or river level to reduce underseepage or increase the safety of an engineering structure. The 
cutoff may be a clay wall, a chemical grout curtain, or some other type. See CUTOFF TRENCH 

CUTOFF DEPTH The depth below excavation level to which sheet piling or a cutoff trench reaches 

CUTOFF TRENCH In dams, a trench excavated well below the foundation to an impervious layer and then 
filled with clay, concrete, or chemical grout to make a watertight barrier. Also called a cutoff wall or core wall 

CYCLE The regular periodic occurrence of an event 

D 
DAM A natural or human-made obstruction in a river valley, as a lava dam, a beaver dam, or different 
types of engineering structures, as arch dams, earthfill dams, rockfill dams, gravity arch dams, and multiple 
arch dams, etc. 

DARCY’S LAW The direct linear proportionality relationship between the volume of flow per unit time in a 
porous medium and the fluid potential gradient (hydraulic gradient in case of water) associated with the fluid 
flow. The flow and the gradient are related by a proportionality constant, referred to by various terms, as 
coefficient of permeability, hydraulic conductivity, or seepage coefficient. See COEFFICIENT OF 
PERMEABILITY 

DARK BROWN SOILS (CHESTNUT SOILS) Soils with dark brown surface horizons, usually developed on 
calcareous parent materials and occurring in the more moist sections of semiarid grasslands The dominant 
soil of the Dark Brown Soil Zone 

DARK GRAY (SLIGHTLY DEGRADED BLACK) SOILS Soils with dark gray surface (Ah and Ahe) horizons, and 
which may have thin grayish colored, leached (Ae) horizon. These soils are former chernozemic (dark colored 
grassland) soils which have been influenced by the effect of woodland invasion representing the early stages 
of podzolic soil formation. They occur in the Transition Black-Gray belt of mixed grassland-woodland 
vegetation under a cool subhumid climate 

DEAD ICE Stagnant glacier ice, usually covered with earth materials including boulders, especially the 
relatively thin and stationary marginal zone of a glacier 

DEAD-ICE MORAINE  Collapsed superglacial and englacial till [ablation till), including subglacial drift thrust 
up into the glacier along compressive-flow shear planes. Also called collapsed ablation till, stagnation 
moraine, ice-disintegration moraine, stagnant-ice moraine, collapsed moraine, collapsed superglacial till, 
collapsed superglacial mudflow, hummocky moraine, knob-and-kettle moraine. The outstanding 
characteristic of dead-ice moraine is hummocky relief consisting of closely-spaced knobs alternating with 
marshy kettlehole depressions called sloughs or prairie potholes in western Canada. There is an almost 
complete lack of streams and stream-cut valleys. The hummocky drift, which may be several hundred meters 
thick in some areas, generally obscures preexisting relief features. In some areas the thickness of the drift has 
been found to be roughly five times the local available relief – that is, the height of hummocky knobs. 
Characteristic landforms associated with dead-ice moraine include ice-walled lake plains, collapsed lake-
sediment plains, collapsed glaciofluvial landforms and ice-disintegration ridges and trenches. The ablation till 
was responsive to slight changes in superglacial topography and was continually slumping and flowing to 
lower areas on the rotting ice. Ice in these low areas, insulated with a thick layer of till melted more slowly 
while the higher, newly-exposed ice melted more rapidly. Thus, several inversions of topography may have 
taken place during glacier melting. The final result was the hummocky topography characteristic of dead-ice 
moraine. Dominant depositional process were flowage and sliding. Contortion and disruption of bedding in 
collapsed-lake sediment indicate this. Flowage and sliding of ablation till is less obvious than it is in collapsed 
stratified sediments. Only where the melt-out till or flowtill has been interbedded with stratified washed drift 
is this origin obvious. Mudflows were common along the sides of superglacial lakes. Where slope angles on 
hummocky moraine are low (4 degrees or less), the ablation drift is relatively thin where the slopes on 
hummocky dead-ice moraine are steep and the knobs are high, ablation drift tends to be relatively thick. 
Fluidity and plasticity of the drift also controlled slopes on the sides of knobs and knolls. Higher moisture 
content and higher plasticity resulted in lower maximum angles of slope at which the drift could remain 
stable without sliding. See ABLATION MORAINE and ABLATION TILL 

DEAD LOAD or DEAD WEIGHT The weight of an engineering structure and any permanent loads on it. See 
LIVE LOAD 

DEAD STORAGE Storage below the lowest outlet or design operating level of a reservoir and not available to 
release, usually expressed in acre-feet 

DEBACLE 1) A great rush of waters which, breaking down opposing barriers, carries soil and fragments of 
broken rocks and spreads them downstream along its course. 2) The violent breaking up, during spring or early 
summer, of ice formed on a river during the preceding winter and the resulting rush of water, broken ice, and 
debris 

DEBRIS Soil and rock materials carried or deposited by any agency of mass-wasting gravity, ice, wind, water. 
Also, material resulting from the decay and disintegration of rocks 

DEBRIS AVALANCHE The sudden downslope movement of rock debris on steep slopes, commonly caused by 
saturation of the material as a result of protracted heavy rains or thaw of snow. With a lower 
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into a temporary glacial lake, where modern rivers enter a lake, or at the confluence of two rivers – especially 
where a swift stream heavily laden with sediment joins a much slower and more sluggish larger river. 
According to details of their shape and origin, various types of deltas can be recognized, such as arcuate, 
bayhead, birdfoot, cuspate, digitate, esker, estuarine, fan, glacial, inwash, kame, lobate, outwash, tidal and 
washover deltas. Changes in the configuration and surface morphology of deltas fall into three categories: 1) 
those associated with continuing deposition of fluvial sediment, 2) those related to shore processes on the 
delta margin, 3) those affecting the surface of the delta generally. Fluvial deposition takes place at the 
mouths of rivers where horizontal accretion tends to prograde natural levees offshore as sedimentary jetties. 
Shoals flanking deeper outflow distributary channels indicate the probable pattern of future growth of 
sedimentary jetties as subaerial forms. Once established, they develop as natural levees and are built up and 
broadened by deposition from floodwaters. Modern deltas display great variety in size, shape, structure, 
composition (clay, silt, sand, or gravel), and genesis. The coarsest particles settle out first in shallow-water 
channel beds and on levees, and the finest sediments settle farther out in slackwater and deep offshore 
waters. The mingling of salt and fresh waters causes individual clay particles to cluster into larger aggregates. 
Some of the major factors that influence the character of deltas include 1) geologic setting and sediment 
sources in the drainage basin, 2) climatic conditions in both the drainage and depositional basin, 3) tectonic 
stability of the sedimentary basin, 4) gradient and regime of the stream carrying sediment to the delta, 5) 
depositional and erosional processes and their intensities within the delta, and 6) tidal range and offshore 
hydrologic conditions. Many large deltas in lakes and the sea show several distinguishable depositional 
environments, yielding different textural and stratigraphic patterns. Among these are the environments of 
channels, including main passes; subaqueous and subaerial levees; interdistributary troughs and mudflats; 
marshes and swamps; freshwater lakes and ponds; and crevasse splays 

DENDRITIC DRAINAGE Tree-like drainage pattern 

DENSITOMETER A device for measuring the density of a film negative. The instrument measures the 
magnitude of the Iight transmitted through the exposed and developed fiIm 

DENSITY (SOIL MECHANICS) The mass of a substance per unit volume, commonly expressed in grams per 
cubic centimeter. Although it is recognized that density is defined as mass per unit volume, in the fields of soil 
and rock mechanics the term is frequently used instead of unit weight 

DENSITY CURRENT A gravitational flow of one liquid through another of different density with little or no 
diffusion, as in impounded reservoirs, lakes and estuaries where the inflowing water retains its identity 
because its density differs from that of the water through which it flows and with which it does not mix. See 
TURBIDITY CURRENT 

DENSITY (RADAR) The comparative amount of returned radar energy in a given area on the radar record 
resulting in various tones of magnitudes of intensity 

DENSITY VARIATION The changing of the tones or intensities or returns on the radar record in a viewing 
device or by photographic techniques 

DENSITY OF WATER The density of water is greatest at 4°C (39.2ºF). It becomes less dense as it warms and, 
more important, as it cools to freezing at 0ºC. It then changes to ice, which floats because its density is only 
0.917. Ice is also a poor conductor and thus reduces heat loss from below. Only very shallow (not more than 6 
to 9 feet, or 2 to 3 m, deep) lakes and ponds freeze to the bottom, even in the high arctic 

DENUDATION The processes by which soil and rock materials on the land surface are continually worn away 
by the action of such natural agencies as rain, wind, running water, the action of frost on soil and rocks, and 
snow and ice 

DEPLETION, WATER The continued extraction of water from a stream, reservoir, pond, or well at a rate in 
excess of its replenishment 

DEPOSIT Any sediment left in a new location by a natural transportive agent, as water, wind, ice, gravity, or 
some activity of humans 

DEPRESSED CENTRE POLYGON See TUNDRA POLYGONS 

DEPRESSION LANDFILL Hole or depression levelled out by filling it with solid wastes. Thus abandoned quarries 
and pits are often used 

DEPRESSION SPRING A spring originating at the intersection of the land surface and water table 

DEPTH OF ZERO ANNUAL AMPLITUDE The distance below ground surface to the point beneath which annual 
fluctuations in ground temperature become virtually imperceptible 

DESALINIZATION Removal of salts from saline soil, usually by leaching. Also, the removal of salts from brines, 
seawater, or saline groundwater, usually by evaporation 

DESERT Region of low precipitation where net moisture inflow is too small to support other than sparse 
shrub vegetation 

DESERT CRUST A hard layer containing calcium carbonate, gypsum, or other binding material exposed at the 
surface in desert regions 

DESERT SOIL  Soil with a very thin light-colored surface horizon, which may be vesicular and which  is 
ordinarily underlain by calcareous material. Formed in arid regions under sparse shrub vegetation. Includes 
soils called RED DESERT, GRAY DESERT, and SIEROZEM 

DESICCATION Removal of moisture by evaporation and drying 

DESIGN FLOOD A severe flood used in design calculations for engineering works 

DESTRUCTIONAL LANDFORMS Landforms that are formed by the wearing down of rocks in the landscape 
and that reflect the relative hardness and resistance to erosion of the materials worn down 

DETRITUS A collective term for clay- to boulder-sized fragments derived from older rocks by disintegration 
and other weathering and erosive processes acting on the surfaces of rocks. See CLASTIC SEDIMENT 

DEVONIAN See GEOLOGICAL COLUMN and TIME SCALE 

DEWATER The draining or removal of water from an enclosure or depression. A riverbed may be dewatered 
so that a dam can be built on the dry bed. Soil and rock materials located below the water table may be 
dewatered so that a structure can be built, inspected, or repaired 

DEW POINT The temperature to which air with a given quantity of water vapor must be cooled to cause 
condensation of the water vapor it carries 

DIAGENESIS Processes involving  physical  and  chemical  changes  in  sediment  after  deposition  that 
convert loose sediment to consolidated sedimentary rock. The processes include compaction, cementation, 
recrystallization, but exclude metamorphic changes due to heat, pressure, or shearing stress. See 
CONSOLIDATION and LITHIFICATION 

DIAMICTON or DIAMICTITE Nonsorted sediments and rocks containing a wide range of particle sizes, 
regardless of genesis. Examples are till, mudflows, avalanche debris, glaciomarine drift, solifluction sediments, 
and fault or volcanic breccia 

DIAPOSITIVE A positive photographic print on a transparent medium, usually on glass. The term generally 
refers to a transparent positive on a glass plate used in a plotting instrument, a projector, or a comparator 

DIASTROPHISM The process or processes by which the crust of the earth is deformed 

DIATOMACEOUS EARTH A geologic deposit of fine, grayish, siliceous material composed chiefly or wholly of 
the remains of diatoms. It may occur as a powder or as a porous, rigid material 

DIFFERENTIAL EROSION Relates to the action of water in cutting into softer rocks at a faster rate than into 
hard, resistant rocks which, therefore, stand out in the relief as ridges, hills, or mountains 

DIFFERENTIAL SETTLEMENT Uneven sinking of different parts of an engineering structure or of the ground 
surface as a result of applied loads, including lowering of the groundwater table 

DIFFERENTIAL WEATHERING Variations in the rate of weathering on different parts of a soil or rock body. As 
a result of differential weathering, the more resistant parts of these bodies stand out in relief whereas less-
resistant parts tend to form recesses and depressions 

DIFFRACTION The phenomenon occurring when water waves are propagated into a sheltered region formed 
by a breakwater or similar barrier that interrupts a portion of an otherwise regular train of waves, resulting in 
a change of characteristics of the waves 

DIKE 1) A mound of earth along a river bank or around a topographic depression, either to flood with water 
or to prevent flooding. 2) A discordant tabular or wall-like body of commonly igneous rock that cuts across 
the adjacent rocks. Some sandstone dikes in shale sequences may have formed by piping 

DILATANCY The property of a dense soil to expand in volume when subjected to shear stresses 

DIMPLE SPRING A spring occurring in any small depression reaching below the water table 

DIP Angle of inclination of a bed with the horizontal measured at right angle to the direction of strike 

DIP SLOPE A slope whose inclination is in the same direction and of the same amount as the dip of the 
underlying rock strata 

DIRECT BANK PROTECTION Engineering works on a bank itself, such as slope protection of the embankment 
and upper bank and toe protection of the lower bank against erosion, or grading of the sloping surface, or 
provision of drainage layers to ensure stability against seepage 

DIRECT RUNOFF Runoff that has not percolated beneath the ground surface after it was precipitated out of 
the atmosphere. See SURFACE RUNOFF 

DIRT Clay or shale bands in a coal seam. Also fines in sand and gravel, as dirty sand and gravel. Also, any soil 
material capable of being moved by dirt-moving equipment 

DISCHARGE In the case of a river or creek, it is the volume of flow per unit time across a given cross section, 
usually expressed in cusecs (cubic feet per second) or in cubic meters per second. In the case of groundwater 
it is the volume of flow across a given cross section in the ground, usually expressed in gallons per minute or 
gallons per day. Also, the flow rate from a well or spring 

DISINTEGRATION RIDGE Near-circular or straight ridges, including doughnut-shaped ridges, irregularly 
dumped ridges, and crevasse fillings. They are associated with the disintegration of dead ice and may 
contain till, sand and gravel, and fine-grained lacustrine deposits. Also, they may occur in parallel or braided 
patterns 

DISINTEGRATION TRENCH There are two common types of disintegration trench: 1) the superglacial 
meltwater-channel disintegration trench, which is a sinuous string of kettles resulting from melting of a 
buried ice-cored esker, sometimes called a kettle chain; and 2) the transverse-crevasse disintegration trench, 
which is a straight and very narrow kettle resulting from the melting of a buried ice-cored transverse 
crevasse filling. Characteristically, they are associated with collapsed sand and gravel ice- contact glaciofluvial 
sediment 

DISLOCATION Any break in the continuity of soil and rock strata, coal seams, and orebodies – 
e.g. a fault 

DISMEMBERED STREAM A tributary stream isolated from its trunk stream by drowning 

DISPLACEMENT The movement of images on a photograph from their true relative positions. Relief 
displacement is that displacement radial from the nadir point of an aerial photograph and is caused by 
differences in elevation of corresponding ground objects. Tilt displacement is displacement radial from the 
isocenter of an aerial photograph, and is caused by tilt of the photograph – i.e. caused by the axis  of the 
camera tilting backward, forward, or sideways during photography. Also, the relative movement along a fault 

DISPOSAL WELL Injection well through which waste water is disposed of into the underground. Brines or 
other fluids may be disposed of underground in order to prevent contamination of surface soil, water, and 
vegetation by such wastes 

DISSIPATE Reduce, expend, or scatter harmlessly, as the energy of fast-moving water or high porewater 
pressures in soils and rock fractures 

DISSOLVED MINERALS The ionic constituents in water which were derived by dissolution of mineral matter. 
Most natural waters in sedimentary regions contain dissolved constituents from relatively soluble minerals, as 
calcite, dolomite, gypsum, and halite. In igneous or metamorphic terrain, slightly soluble silicate minerals 
usually release small quantities of dissolved constituents 

DISTRIBUTARIES 1) In irrigation, the smaller conduits, ditches, or pipelines taking water out of laterals for 
delivery to farms. Hence, any system of secondary conduits in an irrigation or domestic water supply system. 
2) The network of stream channels occurring on a river delta, in a braided stream, or on an alluvial fan. The 
diverging channels into which a main stream splits usually do not rejoin the parent channel 
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DIVERSION The act of diverting water from a stream or other body of surface water into a canal, pipeline, 
conduit, or in to another body of surface water 

DIVINING or DOWSING or WATER WITCHING The practice of finding a site for a water well by performing 
some special mystical procedure on the site or on a map of the site 

DODGING (PHOTOGRAPHIC) The process of holding back light from certain areas of the sensitized paper in 
making a print in order to avoid overprinting those areas 

DOMINANT 1) A plant that modifies and controls the local environment because of its foliage cover or the 
extent of its root system. Usually, many individual plants or trees constitute a dominant stratum – for 
example, pines in a pine forest. 2) The tallest plants in a community. Dense forests and more sparsely treed 
woodlands are types of vegetation in which the dominants are trees 

DOUGHNUT RIDGE Near-circular or distorted ring-like ridges, a few hundred feet (100 meters or more) 
across and commonly a few feet to about 15 feet (1 to 5 meters) high. They may be breached and aligned. 
Near-circular disintegration ridges are thought to be formed by mass movement of superglacial drift into 
depressions in a stagnant ice sheet, inversion of topography in the depressions, sliding of drift off the sides of 
the ice cone thus formed, and final melting of the ice-cored mound of drift. They are best developed in 
medium-relief and low-relief dead-ice moraine and in collapsed glacial-lake sediment 

DOWNSTREAM BENEFITS Benefits brought about by engineering works constructed up-stream 

DOWNWASTING 1) The diminishing of glacier ice in thickness during ablation. 2) The wearing down of a 
landmass by weathering and erosion 

DRAINAGE The process of removal of surplus surface water or groundwater by natural or artificial means. 
Includes surface and subsurface drainage. Also, a drainage basin, or its area, tributary to a stream 

DRAINAGE AREA The area of a drainage basin. Also called catchment area or watershed 

DRAINAGE BASIN The total area that contributes runoff water to a stream. The amount of water reaching the 
stream is dependent upon the size of the basin, the total precipitation, and the losses due to deep percolation, 
evaporation, and absorption by the soil and vegetation, among other factors 

DRAINAGE CHARACTERISTICS The hydrology and related features of streams, lakes, swamps, marshes, and 
human-made canals and ditches within an area. It includes consideration, in their seasonal aspects, of depth, 
widths, banks, bottom conditions, velocities, gradients, turbidity, sedimentation, temperatures, and ice 
conditions, among other factors 

DRAINAGE DENSITY May be defined quantitatively either in terms of total length of channelways of all sizes 
per square mile (D, in miles/square mile), or in terms of frequency of drainage courses per square mile (F = 
total number of streams, N, in a drainage basin divided by the area, A, of that basin in square miles). The 
following table is intended to give some quantitative appreciation for qualitative terms used to describe 
drainage texture and density. The tentative figures given below are based on observations made from 1 inch = 
2000-foot airphotos. It should be noted that scale of photography affects the number of drainage lines that 
can be clearly seen and delineated 

DROUGHT An extended period of dry weather. Extreme dryness due to lack of rain 

DROWNED VALLEY Valley formed on the land surface whose lower end has been depressed below the surface 
of the sea or a lake by subsidence of the land or by raising of the water level 

DRUMLIN Streamlined, oval to elongated hill composed largely of compact till formed beneath flowing ice 
and with its long axes parallel to the direction of ice movement. The end facing the direction of the ice front is 
blunter and steeper than the downstream tail end, which tapers in plan and profile. Drumlins vary in height 
from 20 to 200 feet (6 to 60 meters), commonly 50 to 80 feet (15 to 24 meters), and in length from a few 
hundred feet to several miles (100 meters to several kilometers) 

DRUMLINIZED TILL PLAIN Low drumlinoid ridges with ridge tops above the general level of the surrounding 
ground 

DRUMLINOID RIDGES Narrowly elongate cigar-shaped till ridges, 10 to 100 feet (3 to 30 meters) high, with 
ends tapering in downstream direction. Typically they occur in groups and may range up to a few miles (few 
kilometers) in length 

DRUNKEN FOREST A group of irregularly inclined trees over permafrost or in thermokarst terrain. S-shaped 
and tilted trees are often found on steep slopes and bog edges where rock and soil have not reached the 
angle of rest. The rise of a pingo, frost mound, or the seasonal melting of the active layer often cause trees to 
tilt in different directions 

DRY DENSITY The mass or weight per unit volume of a dry sample of soil. The sample is heated at a 
temperature of 105°C (221°F) before weighing 

DRY FROZEN GROUND Ground having a temperature below 0°C, but containing no ice 

DRY HOLE A well that did not strike water, gas, or oil in commercial quantities 

DRYLAND FARMING The practice of crop production in areas of low rainfall, and without irrigation 

DRY PERMAFROST Perennially frozen ground with temperatures below 0ºC, but without ice 

DRY WASH A wash, arroyo, or coulee containing no water in their beds except for short periods at infrequent 
intervals 

DRY WEATHER FLOW The flow in a sewer during 24 hours of dry weather, usually equivalent to the water 
consumption in 24 hours 

DUFF Fresh forest litter and well-decomposed organic matter and hum us on the forest floor 

DUMP RIDGE A type of disintegration ridge consisting of boulders and coarse gravel deposited at the edges 
of stagnant ice fields and, like end moraines, marking the positions of former ice margins. The ridge, formed 
by dumping of coarse outwash at the margin of stagnant ice, may be 20 to 45 feet (6 to 14 meters) wide at the 
base, 5 to 20 feet (2 to 6 meters) in height, and as much as a mile (1.6 kilometers) in length. Collapsed 
subglacial channels, trending nearly perpendicular to the former ice margin, are commonly associated with 
dump ridges 

DUNE A low ridge or mound of loose sand formed by wind or water action. Wind-deposited dunes are 
commonly formed under desert and semi-desert climatic conditions and are frequently found on inactive 
sandy floodplains, outwash plains, glacial-lake deltas and sandy lakebeds, and along sea shores. Dunes may 
be formed either by moving wind or water, and exhibit steeper downstream or downwind slopes. Thus the 
different slopes on opposite sides of a dune suggest the direction of the prevailing current that formed them. 
In general, the term refers to a particular type of form having a characteristic triangular cross-section, formed 
under a moving fluid in certain aerodynamic or hydraulic conditions, with a gentle upstream slope and steep 
avalanching downstream slope. In hydraulics and sedimentology, the term dune refers to a particular type of 
stream-bed form, usually found in sand-bed streams. Typically the sand in eolian dunes has a uniformity 
coefficient between 2 and 5 and a median grain-size between 0.1 and 
0.5 mm. However, grains in most dunes fall between 0.06 mm and 0.6 mm 

DUNE, BARCHAN A crescent-shaped dune with its horns pointing downwind 

DUNE, LONGITUDINAL A long, straight, ridge-shaped dune parallel with the wind direction. Also called a seif 
dune 

DUNE SAND Sand that has been piled up by wind into dunes and is composed predominantly of particles 
between 0.1 and 0.6 mm in diameter 

DUNE, TRANSVERSE A dune forming a wavelike ridge transverse to the prevailing effective wind direction 

DUNE, U-SHAPED or PARABOLIC A dune of U-shape with the open end of the U facing upwind. The 
redistributed sands in the dune have a gentle interior (upwind) and a steep exterior (downwind) slope 

DURIPAN (HARDPAN) An indurated horizon cemented by such materials as silica, calcium carbonate, or iron 

DUST MULCH A loose, finely granular, powdery condition of the soil surface, usually produced by shallow 
cultivation or by deposition from wind action 

DUST STORM A strong wind carrying large clouds of dust 

DYNAMIC EQUILIBRIUM See EQUILIBRIUM 

DYNAMIC LOADING Loads such as impact that mobilize inertia forces 

DYSTROPHIC LAKES Old lakes that contain a high concentration of humus, detritus, sapropel, etc. 

Typical density 
ranges (D) in 
km/km2

 

125 to 300 
20 to 25 
7 to 10 
2 to 2.5 
less than 1 

Typical frequency 
ranges (F) in 
number/km2

 

over 75 
45 to 75 
15 to 20 
4 to 15 
less than 1 

Drainage 
density 
very high 
high 
medium 
low 
very low 

DRAINAGE DIVIDE 

Drainage 
texture 
ultrafine 
fine 
medium 
coarse 
ultracoarse 

Rim of a drainage basin 

DRAINAGE, EXCESSIVE  1) Too  great or too rapid a loss of water from soils, either from percolation   of water 
into the subsurface or by surface runoff. 2) In sanitary engineering, a loss greater than that necessary to 
prevent the development of an anaerobic condition for an appreciable length of time 

DRAINAGE PATTERN Geometric arrangement of stream segments in a drainage system, generally related to 
inequalities of slope, soil or rock type, structure, and to geological history. Among the many drainage 
patterns are the following: dendritic, trellis, parallel, radial, rectangular, annular, kettlehole, sinkhole or 
swallow-hole or karstic, thermokarst, lacunate, pinnate, phantom, barbed, asymmetrical, colinear, beaded, 
distributary or dichotomous, braided, anastomosing, oriented lake, yazoo, contorted, meandering, deranged, 
reticular, ditch, and tile 

DRAINAGE, SOIL Refers to the rapidity and extent of the removal of water from a soil, usually in relation to 
the addition of water from surface runoff and flow through the soil 

DRAINAGE SYSTEM A network of main streams and their tributaries 

DRAINAGE WATER 1) Water that has been collected by a drainage system and discharged into a natural 
watercourse. 2) Water flowing in a drain and derived from either groundwater or surface water, including 
storm water 

DRAW A small natural depression or swale 

DRAWDOWN 1) Magnitude of the change in surface elevation of a body of water as a result of the 
withdrawal of water. 2) Magnitude of the lowering of the water surface in a well, and of the water table or 
piezometric surface adjacent to the well, resulting from the withdrawal of water from the well by pumping. 
3) The difference in elevation between the lowered water surface elevation at a constriction in a stream or 
conduit and the elevation that would exist if the constriction were absent, here equivalent to the term drop 

DRIFT Material of any sort deposited by geological processes in one place after having been removed from 
another; generally by processes connected with past glaciations but also, less commonly, by other 
processes, as in sand or snow drift. Glacial drift (usually the term drift is used alone without the adjective) 
includes all material moved by glaciers and by the action of meltwater streams and glacial lakes associated 
with them 

DRIFT ICE Detached portions of icefloes or icebergs carried by currents into the open sea beyond the limit of 
the pack ice 

DRIFT SAND Sand transported by wind action 

DRIVE POINT Screened cylindrical section of pipe with a steel cone at the bottom of the pipe, which is driven 
through unconsolidated formations, mainly fine sand. Also called a sand point 

E 
EARTH Soft materials of the lithosphere, commonly termed soil by engineers, as distinguished from 
hard rock. Its basic constituents are the products of rock disintegration and consist of boulders, cobbles, 
gravel, sand, silt, and clay in varying proportions. Also, the planet earth 

EARTH DAM A dam constructed of sand and gravel or rock (rock-fill dam) having a core composed of 
compacted clay, concrete, or other impervious material or, alternately, a similar impervious layer placed on 
the upstream face of the dam 
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EARTHFLOW A mass-movement landform and process characterized by downslope translation of soil and 
weathered rock over a discrete basal shear surface (landslide) within well defined lateral boundaries. The basal 
shear surface is more or less parallel with the ground surface in the downslope portion of the flow, which 
terminates in lobelike forms. Overall, little or no rotation of the slide mass occurs during displacement, 
although, in the vicinity of the crown scarp, minor initial rotation is usually observed in a series of slump 
blocks. Earthflows grade into mud/lows through a continuous range in morphology associated with 
increasing fluidity 

EARTH HUMMOCK A low, knob-like, dome-shaped, frost mound consisting of a fine-textured earth core 
covered by a tight mass of mosses, humus, plant roots, grasses, sedges, and scrubby plants, and produced by 
hydrostatic pressure of groundwater in arctic and alpine regions. The average height is 120 mm and the 
diameter varies from ½ to 1 m. Earth hummocks form in groups to produce a nonsorted patterned ground. 
Also called thufur 

EARTH PRESSURE The pressure or force exerted by soil on any boundary, expressed either as unit pressure or 
total pressure. Earth pressure is a push from retained earth, which varies between two extremes: the 
minimum (or active earth) pressure, which is the force from earth tending to overturn     a free retaining 
wall; and the maximum (or passive) earth pressure, which is resistance of the earth to deformation by other 
forces. See EARTH PRESSURE AT REST 

EARTH PRESSURE AT REST Value of earth pressure when the soil mass is in its natural state, without having 
been permitted to yield or without having been compressed. It is the thrust from earth resting against a fixed 
retaining wall. It is intermediate between the active and the passive earth pressures 

EARTHQUAKE Abrupt ground movements caused by adjustments to strain in crustal rocks, usually along 
geologically young faults in relatively tectonically active regions or belts. Buildings designed to stand up in an 
earthquake are usually calculated according to lateral-force design. Earthquake intensities are recorded on 
seismographs according to different scales, the open-ended Richter Scale being the most commonly used one 
in North America 

EARTHWORK Any human-made excavation or fill. Often refers to quantities of earth moved 

EBB CURRENT Movement of the tidal current away from shore or down a tidal stream 

EBBING-AND-FLOWING SPRING A spring with periods of relatively large continuous discharge alternating at 
more or less regular and frequent intervals with periods of lesser flow. These springs may also be classified as 
intermittent 

ECHO (RADAR) The reflection of a radio wave from an object 

ECHO SOUNDER An instrument for measuring depth of water. The time lapse from generation of a sound 
signal to the return of its echo is measured and converted into water depth, which is automatically indicated or 
recorded by the instrument. Its use is much quicker than sounding with a lead weight and line. Also called 
sonic sounder or sonar 

ECOLOGICAL NICHE The place or role of an organism in an ecosystem 

ECOLOGY The science that deals with the interrelations of organisms and their environments 

ECOSYSTEM 1) An ecologic system, which consists of an energy-driven community of plants and animals and 
their environment through which nutrients and other materials cycle. 2) Consideration of all the animals and 
plants in one place at one time in terms of total environment and the adjustment   of these individuals to the 
physical environment and to each other in a dynamic system 3) A volume of earth space 

ECOTONE Transition area between two adjacent ecological communities, usually exhibiting competition 
between plants and animals common to both, as between forest and grassland or between boreal forest and 
adjoining tundra 

EDAPHIC Soil features that affect plant growth 

EDAPHOLOGY The science that deals with the influence of soils on living things, particularly plants, including 
people’s use of land for plant growth 

EDDY  Near-circular rotational flow of air or water around an axis, often formed on the side of a   main 
current. Eddies may be created at points where the main stream passes projecting constructed obstructions 
or natural irregularities in channel banks or bottom that separate the main flow from its confining 
boundaries. The eddy is set up in the region between the main flow and the boundary 

EFFECTIVE POROSITY Only that volume of pore space that yields water under gravity. See SPECIFIC YIELD 

EFFECTIVE PRESSURE or EFFECTIVE STRESS In a soil system in equilibrium, it is equal to the total pressure 
minus the neutral pressure of the water in the pore space. It increases during soil consolidation to a 
maximum at complete consolidation. Under conditions of hydrostatic excess pressure, the effective pressure 
is equal to the total pressure minus the amount of neutral pressure plus hydrostatic excess pressure 

EFFECTIVE SIZE Particle diameter corresponding to 10 per cent finer by weight on the grain-size curve. It is 

described as the D10 size – that is, 10% of the soil grains by weight are smaller in diameter and 90% are larger 
by weight than the effective size expressed in millimeters. This is the effective size in selecting sand filters. For 
frictional resistance of cohesionless materials, the effective size is that grain size of which 65 per cent is finer 
by weight on the grain-size curve. For determining the transportation of sediment, the effective size is that 
particle size corresponding to 35 per cent to 45 per cent finer by weight on the grain-size curve. See HAZEN’S 
LAW 

EFFECTIVE SNOW MELT That part of the snow melt that reaches the channels of a stream as runoff 

EFFECTIVE STRESS See EFFECTIVE PRESSURE 

EFFLUENT Flowing out. Examples are the outflow of a stream from a lake, groundwater discharge, a stream 
that does not rejoin its main channel after leaving it, or sewage outflow from a sewage-treatment plant 

EFFLUENT SEEPAGE Diffused discharge of groundwater on the ground surface. Seepage of water from the 
ground into a channel 

EFFLUENT SEWAGE Sewage flowing away from treatment, whether or not it is completely treated 

ELECTRO-OSMOSIS An electrical method of draining certain fine-grained soils. The process is expensive but 
greatly increases the strength of silt owing to the change in direction of capillary forces in it. Useful where 
pumping methods cannot be applied readily 

ELUVIATION  1) In general, removal of soil material in suspension or in solution from a layer or   layers of a 
soil. Usually the loss of material in solution is called leaching. 2) In pedology, transportation of soil material in 
solution or in suspension within the soil by downward or lateral movement of    water. Associated particularly 
with soils described as leached, degraded, solodic, and podzolic. See ILLUVIATION and LEACHING 

EMBANKMENT A mound or bank of earth materials formed and shaped to support structures or construction 
at a higher level, or to confine or impound water. Examples are road and railway fills, canal dikes, artificial 
levees, and dams 

EMISSIVITY The ratio of radiation emitted by a surface to the radiation emitted by a blackbody at the same 
temperature and under the same conditions. This may be expressed for the total radiation from all 
wavelengths or for restricted bands of wavelengths 

EMPIRICAL FORMULA Non-theoretical formula based on one or, more often, many observations 

ENCROACHMENT Landward advancement of saline waters into coastal aquifers. Also, the displacement of 
clean waters by pollutants 

END MORAINE Ridgelike accumulations of drift deposited at the margin of an active glacier, usually around 
an individual lobe during a period of relative standstill. It is a comprehensive term used to designate elongate 
transverse, commonly gently curved, ridges or groups of subparallel ridges of drift, 10 to 200 feet (3 to 70 
meters) high that mark the margin of former valley glacier or ice sheet frontal positions. Typically, the ridges 
are long and narrow, often reveal an irregular surface, and may be locally discontinuous. Also called marginal 
moraine, recessional moraine, or terminal moraine (end moraine at the maximum advance of an ice sheet) 

ENDOGENIC Pertains to geological processes originating within the earth. See EXOGENIC 

EN ECHELON  The repeated parallel occurrence, in a steplike plan view pattern like sergeants stripes, of linear 
or lenticular elements, as of orebodies, veins, faults, and joints 

ENERGY A capacity for doing work, usually expressed in work units (ft-lb; Nm) but sometimes expressed in 
heat units such as BTUs or calories. Energy may be inherent in the speed of a body (kinetic energy) or in its 
position relative to another body (potential energy) 

ENERGY BUDGET Disposition of radiant energy and heat in an environment 

ENGINEERING GEOLOGY The application of geological information and principles to engineering projects, 
particularly in mining and civil engineering. Geological data and knowledge can guide engineers where soil 
and rock materials are directly or indirectly involved, as in site and route investigations, foundation 
investigations, landslides and subsidence, and the discovery, development and evaluation of water and 
construction-material supplies. Engineering geologists assess geological factors and implications affecting the 
location, design, construction, operation, and maintenance of engineering works and ensure that these 
factors are properly recognized and that adequate provisions are made for them 

ENGLACIAL Pertaining to the inside of a glacier. Contained within the mass of a valley glacier or continental 
ice sheet, as englacial debris, boulders, moraine, material load, meltwater, etc. Contrasts with the terms 
subglacial and superglacial (also supraglacial). Equivalent of intraglacial 

ENGLACIAL DEBRIS Debris held and carried forward .inside but particularly in the lower part of a glacier and 
debris that originally accumulated on the surface of a glacier and became buried in the interior of the glacier 
by later snow falls, or moved downward by pressure melting or along shear planes 

ENTRENCHED MEANDER See INCISED MEANDER and INTRENCHED MEANDER 

ENVIRONMENT The sum total of all external forces, conditions, and influences that may act upon and affect 
individual plant and animal organisms or communities to influence their development or existence. Air, light, 
moisture, temperature, wind, soil, and other organisms are all parts of the environment and are called 
environmental factors. Environment is also usefully conceived as an organized system (ecosystem) 

EOCENE See GEOLOGICAL COLUMN and TIME SCALE 

EOLIAN Eroded, transported, or deposited by wind action. Also spelled aeolian 

EPHEMERAL Of brief duration, as the flow of a stream in an arid or semiarid region. Ephemeral streams flow 
only in direct response to precipitation, receiving no supply from springs, groundwater, melting snow, or 
other long-continuing sources. Their channels are at all times above the water table 

EPICENTER Point on the earth’s surface directly above the focus or center of origin of an earthquake shock. 
See FOCUS (EARTHQUAKE) 

EPILIMNION The upper layer of stratified water in a lake 

EPIPHYTE A plant growing on another plant, not parasitic, but using it for support and obtaining its essential 
foods from the atmosphere. Examples are hanging mosses and some orchids 

EQUILIBRIUM, DYNAMIC Connotes the idea that the material, process, and geometry of landforms are in a 
self-correcting balance or are said to be in dynamic equilibrium. A graded stream is one in which, over a 
period of years, the slope is delicately adjusted to provide, with available discharge and with prevailing 
channel characteristics, just the velocity required for transportation of the load supplied from the drainage 
basin. A change in any of the controlling factors will cause a displacement of the equilibrium in a direction 
that will tend to absorb the effect of the change. The geometry (slope) is controlled by materials (load 
supplied and discharge) and by process (transportation). The concept is not only applicable to geomorphology 
but to geology and ecology 

EQUIPOTENTIAL LINE 1) The surface or line along which water will rise to the same height in piezometric 
tubes. 2) In groundwater hydrology, an imaginary contour in the subsurface water environment (soil zone, 
groundwater zone) indicating the position of a line along which the hydraulic head is constant. In the zone 
below the water table, piezometers placed with their intake zones along a given equipotential line will have 
equilibrium water levels at the elevation attributed to the equipotential line 

ERODE To wear away or remove the land surface by wind, water (streams, rain, waves), ice or other 
geological agents of erosion, including the pull of gravity (landslides, creep, solifluction etc.) and 
groundwater action (corrosion or solution) 

ERODIBLE Susceptible to erosion. Often expressed by qualitative terms, as highly erodible and slightly 
erodible 
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EXCESS ICE Frozen water occupying space in excess of the original voids in the unfrozen soil. It is visible as 
crystals, coatings, thin seams, lenses and inclusions of varying sizes and shapes. Equivalent to SEGREGATED 
ICE 

EXCHANGE CAPACITY The total ionic charge of the adsorption complex active in the adsorption of ions. See 
ANION EXCHANGE, and CATION EXCHANGE CAPACITY 

EXCHANGEABLE SODIUM PERCENTAGE The extent to which the adsorption complex of a soil is occupied by 
sodium. It is expressed as follows: 

ERODIBILITY The relative ease with which one soil erodes under specified conditions of slope or attack 
compared with other soils under the same conditions. Applies to both sheet and gully erosion 

EROSION The wearing away and removal of soils, rocks, and landforms by the physical and chemical action of 
moving water, ice, air, and gravity. Simply, the detachment and movement of soil or rock by water, wind, ice, 
or gravity 

EROSION, ACCELERATED Erosion much more rapid than normal, natural, or geological erosion. Primarily, it is 
caused by the influence of human activities but, also, in some cases, by the activities of animals 

EROSION CONTROL The application of necessary measures to control lateral or accelerated erosion of land 
surfaces by vegetation or by artificial engineering structures, as construction of terraces and small dams, 
farming practices, etc. 

EROSION, GULLY The erosion process whereby water accumulates in narrow channels and over short periods 
removes the soil from this narrow area to considerable depths, ranging from 1 or 2 feet (30 to 60 
centimeters) to as much as 75 to 100 feet (20 to 30 meters). Accelerated gully erosion is induced by 
undesirable human changes, as the clearing of vegetation or the excessive tilling and pulverizing of soil 

EROSION, NATURAL Wearing away  of the earth’s surface by water,  ice, or other natural agents  under 
natural environmental conditions of climate, vegetation, etc., undisturbed by people or domestic animals. 
Synonymous with NORMAL EROSION 

EROSION, NORMAL The gradual erosion of land used by people that does not greatly exceed natural erosion. 
See EROSION, NATURAL 

EROSION, RILL An erosion process in which numerous small channels only a few to several inches (cm) in 
depth are formed. It occurs mainly on cultivated soils and on fresh road cuts 

EROSION, SHEET The removal of a fairly uniform layer of soil from the land surface by runoff water. The 
erosion caused by overland sheet flow 

EROSION, SPLASH The spattering of small soil particles, caused by the impact of raindrops on very wet soiIs. 
The loosened and separated particles may or may not be subsequently removed by surface runoff 

EROSION, THERMAL See THERMOKARST SUBSIDENCE 

ERRATIC A transported rock fragment different from the bedrock beneath it. The agent of transport is most 
commonly glacier ice, but some erratics in ocean or lake sediments were transported by floating icebergs 

ESCARPMENT A more or less continuous line of cliffs or steep slopes facing in one general direction and 
created by erosion, either with or without preceding faulting 

ESKER A long, narrow, commonly sinuous ridge composed of well- and partly-washed ice-contact granular 
drift – chiefly sand and gravel with minor silt, cobbles, boulders, and till inclusions. Eskers may also be 
composed almost wholly of sand and silt with and without a cover of boulders or ablation till. Because eskers 
are ice-contact deposits let down after melting of the supporting ice walls, they usually show complex 
irregular bedding and collapse structures. Eskers may be deposited between ice walls by a stream flowing on 
(superglacial),within (englacial), or beneath (subglacial) stagnant glaciers; but mostly they are deposited by 
subglacial meltwaters flowing in tunnels near the bottom of the glacier ice. Eskers may reveal every transition 
from an origin in an ice tunnel to a lake delta. Some can be seen to go uphill and downhill over minor features 
of the landscape. Eskers may exhibit reticulate, braided, branching, and dendritic patterns; but most 
commonly they occur as a single serpentine ridge. The higher and wider parts of eskers are often attended by 
elongate troughs, kettleholes, associated kames, esker-delta beads, and localized outwash expansions with 
and without pitted (kettled) surfaces. Their skyline may be nearly level or bumpy, passing over hills and 
through hollows. Strandlines on their flanks suggest temporary ice-margin or englacial ponding of meltwaters 
against the esker. Eskers vary in height from several feet to well over 100 feet (a few meters to over 30 m) and 
from a hundred feet up to many miles (from 30 m to several km) in length. They resemble abandoned 
winding railway grades. Because eskers commonly rise above the level of the surrounding land surface and 
normally contain sections of moderately well-sorted granular materials, they are frequently used as a source 
of construction material. The mean grain size of esker sediments increases progressively upstream. Sorting 
and stratification of these deposits can vary greatly over short distances from very good to very poor 

ESKER DELTA A chiefly sand and gravel deposit, usually having a level skyline and steep frontal and ice-
contact slopes, formed where an esker stream enters a glacial lake. Ordinarily, the upstream parts of esker 
deltas are built against or upon the glacier terminus. When the ice melts, the sand and gravel sediments 
slump away, altering the form of this ice-contact form. They are frequently pitted with steep- sided 
kettleholes and may show relict current scars on their surfaces 

ESKER TROUGH A locally shallow to steep-sided valley or chain of irregular elongate kettle lakes in drift that 
contains an esker, usually a discontinuous esker 

ESTUARINE Pertaining to or formed in an estuary 

ESTUARY The mouth of a river where tidal effects are evident, and where fresh water and sea water mix. 
Most estuaries are the lower courses of rivers or smaller streams; but some are no more than minor 
drainageways that lead seawater into and out of coastal swamps 

EUSTATIC Pertaining to simultaneous worldwide changes in sea level 

EUTROPHIC Having an optimum or nearly optimum concentration of nutrients for plant or animal growth. 
Refers to nutrient solutions and soil solutions 

EUTROPHIC LAKES Old lakes that have passed the stage of dystrophy and are in eutrophy. They are shallow, 
weed-choked at the edges, and very rich in organic matter. As eutrophy continues these lakes become bogs 

EUTROPHICATION In lakes, the process of becoming rich in dissolved nutrients, either naturally or artificially 
(as by fertilization from sewage or agricultural runoff), and with seasonal oxygen deficiency in shallow and 
stagnant waters. Popularly associated with the “death of a lake”; but really a normal terminal state, where the 
productivity (of algae, etc.) is high 

EVAPORATION Loss of water from a liquid or solid to a vapor phase 

EVAPOTRANSPIRATION The combined loss of water from a given area, and during a specified period of time, 
by evaporation from the soil surface and by transpiration from plants growing on its land surface. See 
CONSUMPTIVE USE 

ESP = 
Exchangeable sodium (meq/100 g soil)  

x 100 
Cation exchange capacity (meq/100 g soil) 

EXHUMED LANDSCAPE Literally, dug up, or excavated, after burial; usually refers to a landscape exposed by 
the agents of erosion. Also, resurrected relief 

EXHUMED TOPOGRAPHY Monadnocks, mountains, or other topographic forms buried under younger rocks 
and exposed again by erosion 

EXOGENIC Pertaining to processes operating on or near the surface of the earth; originating from outside the 
earth. See ENDOGENIC 

EXPANSIVE CLAY A clay that tends to swell or shrink significantly in a changing soil-moisture environment. 
During dry periods large cracks appear in the ground; during wet periods swelling can cause heaving of 
structures and ruptured pipelines 

EXPLORATION The search for economic raw materials (fossil fuels, metals, industrial minerals) in the earth’s 
crust. Represents the investigations that follow initial prospecting. The work done is sometimes divided into 
preliminary exploration and final exploration. Exploration may also be carried out for engineering structures, 
as for foundations. Geological investigations may be carried out by drilling, geophysical surveys, test pits, and 
underground tunneling, among other techniques 

EXPOSURE 1) The condition of being exposed to view, either naturally or artificially. 2) That part of a soil or 
rock body exposed to direct viewing. 3) In part the equivalent of outcrop, which refers to bedrock exposures 
only 

EXTRAORDINARY STORM Rainfall intensity that may be expected to occur only about once in every 10 to 25 
years. Also called occasional storm 

EXTRAPOLATE To continue a curve beyond those points for which data have been obtained for it. To make 
inferences beyond known or recorded data and observations 

EXTRUSIVE IGNEOUS ROCK A rock that originated from the solidification of lava or tephra 

EYE BASE The distance between the centers of the pupils of the eyeballs of an observer. Sometimes called 
interpupillary distance and interocular distance 

F 
FABRIC The manner of arrangement of all the components and particles in rocks and sediments; the 
orientation of elements in a soil or rock body, as the long axes of pebbles within till or linear elements in 
certain metamorphic rocks 

FACIES A distinctive group of characteristics within a soil or rock unit that distinguish it as a group  from those 
elsewhere in the same unit. Lithologic appearance of a rock or unconsolidated deposit. All of the 
characteristics that distinguish a deposit, as mineral composition, type of bedding, fossil content, color, etc. 
Also, the environment of deposition of sediments and sedimentary rocks and the lithologic characteristics 
that reflect this environment. Thus the term is used to connote different sediments formed 
contemporaneously in different environments, as sediments deposited along a shore zone commonly grade 
from a sandy facies near shore to a contemporaneous mud facies in deep offshore waters 

FACIES CHANGES Lateral changes in the lithologic or paleontological characteristics of contemporaneous 
deposits. Because facies relationships are usually complex, the exact features selected for mapping or 
discussion should be clearly designated 

FAILURE The condition at which an engineering structure ceases to fulfill its purpose. Failure may be due to 
leakage, deflection, cracking, etc. It usually does not involve rupture (fracture) because most structures are 
considered to be unsafe, therefore unusable, before they collapse. Also, the failure by fracturing or folding of 
rocks and of unconsolidated deposits by any one of several natural or human causes 

FALL LINE General term used to identify the boundary between a more resistant crystalline upland or plateau 
and a coastal plain of weaker rocks; characterized by numerous water falls and rapids 

FALLOW Cropland left idle in order to restore productivity mainly through accumulation of water, nutrients, 
or both. Summerfallow is sometimes used before cereal grains are seeded in regions of limited rainfall. The 
soil is kept free of weeds and other vegetation, thereby conserving nutrients and water for the next year’s 
crop 

FALSE BEDDING, OBLIQUE BEDDING, CURRENT BEDDING, or CROSS BEDDING    A sedimentary 
structure characterized by laminae and layers oriented at angles different from the main bedding planes 
– that is, inclined to the latter. Often best exhibited in shallow-water sandy soil and rock bodies. See CROSS 
BEDDING, CROSS LAMINATION 

FALSE PARALLAX The apparent vertical displacement of an object from its true position when viewed 
stereoscopically, due to movement of the object itself as well as to change in the point of observation 

FAMILY, SOIL A group of soil series that are relatively uniform in genetic horizons or in the properties of the 
regolith if genetic horizons are thin or absent. The uniformity is at a broader degree than in a soil series. 

FAST ICE 

FAT CLAY 

FATHOM 

Sea or lake ice extending out from the shore of a lake or ocean and attached (fast) to it Clay 

possessing relatively high plasticity. See LEAN CLAY 

A unit of measurement used in sounding water depths. It is equal to 6 feet, or 1.83 meters 

FAULT A fracture in a rock mass along which the opposite sides have moved relative to each other 
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FAULT BLOCKS The displaced masses of rock on either side of a fault plane. The block on the upper side of the 
fault plane is the hanging wall; the one on the lower plane, the footwall. Fault blocks may be elevated or 
depressed relative to adjoining rocks 

FAULT-LINE SCARP A scarp that is the result of differential erosion along a fault line rather than the direct 
result of the movement along the fault. A scarp or cliff formed originally by fault movement and 
subsequently eroded backward from its original position, which may be coincident with a fault plane, parallel 
to, or in line with it. See FAULT SCARP 

FAULT SCARP A cliff formed by the movement of rocks along a fault plane. Most such cliffs have been eroded 
since faulting occurred and have developed into fault-line scarps 

FAULT SPRING Groundwater discharging from a permeable zone brought against impermeable rocks by 
faulting. The groundwater flows along the fault zone to ground surface to form a spring. The fault itself may or 
may not act as a channel for the flow of groundwater, depending on the nature of material in the fault. 
Compact clay or fine gouge in the fault acts as an impervious barrier, whereas openwork fault breccia allows 
the passage of water and acts as a water carrier. Such springs may be fed by juvenile water and deep 
groundwater, usually hot and mineralized, which rises along a deep-seated fault. The resulting spring 
discharge is sometimes known as a thermal, or hot, spring. See FISSURE SPRING 

FAUNA The aggregation of animal species characteristic of a certain locality, region, or environment. The 
animals found fossilized in certain geologic formations or occurring in specified time intervals of the past may 
be referred to as fossil faunas 

FEEL The feel of a mineral is an aid to its identification. It may feel greasy, harsh, rough, smooth, unctuous, 
oily, etc. The feel of a soil aids in its textural identification; it may feel sticky, smooth and soapy, etc., when 
textured in a wet condition 

FELL-FIELD A rock-strewn treeless area at high elevation or high latitude with sparse low plants 

FELSENMEER An area covered with a chaotic assemblage of moderate-sized to large-sized blocks of broken, 
jagged rock, mainly the result of intense frost shattering; found particularly in high altitudes and high 
latitudes. Literally, a sea of rock (German) 

FEN 1) Muskeg, mire, or peatland consisting of waterlogged organic terrain supplied with alkaline or neutral 
groundwater previously in contact with (generally calcareous) mineral soil. If the fen area or areas are large, 
this minerotrophic condition arises through contact with mineral subsoil rather than from surrounding 
mineral soil or rock slopes. Fens develop a characteristic peat (fen peat), and support a characteristic plant 
community. 2) A tract of low marshy ground containing peat that is relatively rich in mineral salts, alkaline in 
reaction, often situated around or near freshwater lakes, and is vegetationally distinct from bogs. The 
groundwater in most fens is alkaline in reaction. Fens are usually found in gently sloping elongate 
drainageways overlying calcareous soil and rock deposits. 3) Peatlands characterized usually by poor to 
moderately decomposed peat of variable thickness and covered by a dominant component of sedges, 
although grasses and reeds may be associated. Often there is much willow shrub cover and sometimes a 
sparse layer of trees, usually larch. The  water table is at the surface most of  the time and some standing 
water may occur in the spring of the year. Waters and peats are not very acid, and commonly show alkaline 
reactions. Fens usually develop in places where the drainage is restricted, where the oxygen content is low, 
and the supply of minerals is scarce. The sod covering is more consolidated than in marshes, and pools of 
water and inclusions of marsh vegetation may be present. Fens intergrade with marshes and bogs 

FEN, AAPA, PATTERNED, or RIBBED A fen with an irregular patterned microtopography, developed in a gently 
sloping, commonly elongate topographic depression or drainageway, in which the narrow raised ridges, or ribs, 
of peat are oriented at right angles to the surface and subsurface drainage. The spacing and outline of the 
ribs is variable, giving rise to several different patterns and subtypes. The fen between the ridges may be 
covered by shallow water. Called string fen if the microridges are roughly parallel and reticulate fen if the 
microridges form a net-like pattern 

FEN, FLAT A fen occupying extensive areas of flat low-lying land, usually having a featureless 
microtopography except for creeks or open water areas 

FEN, FLOATING A floating or quaking peat mat with fen vegetation, encroaching over a water surface. This 
represents an early stage in the filling of a pond or lake basin with peat. Fen surfaces rise and fall with 
fluctuating water levels 

FEN, FLOW AGE A fen flushed by oxygenated water from creeks, rivers, or lakes 

FEN, STRING See FEN, AAPA, PATTERNED or RIBBED 

FEN, TOPOGENOUS A fen developed on slightly sloping depressions in which there is restricted internal 
drainage. The lateral movement of water is not completely obstructed. The surplus water is drained off by 
open or restricted outlets 

FERTILITY, SOIL The status of elements in a soil necessary for plant growth; also the amount and availability 
of such elements to plants 

FERTILIZER Any organic or inorganic material of natural or synthetic origin that is added to a soil to supply 
certain elements essential to plant growth 

FETCH The distance that waves have travelled in open water from their point of origin to the point where 
they break. It is the length of open water across which the wind is blowing in an essentially constant 
direction; it largely determines the generation and height of waves 

FIDUCIAL MARKS Index marks, usually four, rigidly connected with the camera lens through the camera body 
and forming images on the photographic negative, which are used to define the principal or central point of 
the photograph 

FIELD CAPACITY or FIELD MOISTURE CAPACITY The amount of water held in the soil after excess 
gravitational water has drained away and after the rate of downward movement of water has materially 
decreased. For many soils this is 2 or 3 days after having been saturated 

FILL 1) Sediment deposited by any agent so as to fill or partly fill a valley, hollow, or other depression. 
2) Material used to raise the surface of the land generally in a low area. 3) The depth to which material is to 
be placed (filled) to bring the surface to a predetermined grade; therefore, fill is the difference in elevation 
between a surface point and a point vertically above it at the proposed grade. The  volume  of material to be 
added. 4) A dam embankment. 5) Any kind of human deposit of natural soil or waste material 

FILTER SAND Sand suitable for use in filtering suspended materials from water or for controlling seepage and 
the piping of fine material (fines) from foundations and embankments 

FINE AGGREGATE The smaller rock particles in an aggregate, as sand or silt. In concrete manufacture, sand 
that passes a sieve of mesh 3/16 inches (4.76 mm) square (No. 4 sieve) 

FINE-GRAINED SOIL Soil consisting mostly of clay and silt. In the unified soil classification system, in 
geotechnical engineering, more than 50% by weight must be smaller than 0.074 mm in diameter. Soil that is 
subject to strength and volume changes and is relatively impervious and difficult to drain 

FINES The fine fraction of a natural sediment, fill, or product of rock crushing – particularly that portion which 
passes through the finest grading sieve. That fraction which is finer than 0.074 mm in particle diameter, or 
finer than the No. 200 US standard sieve 

FINE SAND All sand grains between 0.25 mm and 0.1 mm in diameter. The range of particle diameter varies 
depending on the grain-size classification system used, as between 0.49 mm and 0.074 mm or No. 40 and 
No. 200 sieves (US Bureau of Reclamation) 

FINE-TEXTURED or HEAVY-TEXTURED SOIL See SOIL TEXTURES 

FINGER LAKE Long narrow rock basins occupied by lakes; former glacial valleys filled with fresh water 

FIORD or FJORD A long narrow arm of the sea between valley walls and adjoining highlands. Generally 
glacier-eroded valleys that have been inundated by the sea. Fiords may contain existing glaciers in their 
upper reaches 

FIRN 1) Old snow that has recrystallized into a dense material. Unlike snow, the particles are to some extent 
joined together; but, unlike ice, the air spaces in firn still connect with each other. For convenience, defined as 
snow that has survived one or more seasons of ablation. 2) Snow that has become granular and compacted. 
New firn lies with its grains fairly loose, but as it grows old the grains become more and more firmly held 
together by a cement of ice originating from a film of thaw water surrounding the grains. Advanced firn has a 
more solid structure and grades into ice. See FIRN ICE 

FIRN ICE Formed by freezing of snow into separate spherical granules of dull appearance 

FIRST-YEAR ICE Sea ice of not more than one winter’s growth, developing from young ice. Its thickness is 30 cm 
to 2 m. May be subdivided into thin first-year ice, medium first-year ice, and thick first-year ice 

FISSILE BEDDING Bedding consisting of laminae less than 2 mm in thickness 

FISSILE ROCK A fine-grained rock that can be split readily into thin plates or layers, as shale 

FISSURE An extensive open break, fracture, fault, joint, crack, or crevasse in soil, rock, or ice 

FISSURED CLAY A clay, soft shale, or mudstone that develops a network of joints or cracks, which open up in dry 
weather. Commonly called stiff-fissured clay 

FISSURE POLYGONS Gently convex polygonal areas of ground separated from each other by fissures 
occupying troughs. Includes both tundra polygons and mudflat polygons 

FISSURE SPRING A spring that discharges from a large fissure. An outflow of water along a crack, joint, or 
fault plane. The source of water may be deep and the water reasonably pure, or it may be highly mineralized. 
Several fissure springs often occur along the same fissure line. See FAULT SPRING 

FIX 1) An accurate determination of latitude and longitude. 2) The position on a map of a point of 
observation obtained by surveying processes. Also, the act of determining such a position 

FIXATION   The  process or processes in a soil by which certain chemical elements essential for   plant growth 
are converted from a soluble or exchangeable form to a much less soluble or even to a nonexchangeable 
form. For example, phosphate fixation 

FIXED PHOSPHORUS Phosphorus which has been changed to a less-soluble form as a result of reaction with 
the soil. Slowly, rather than readily, available phosphorus 

FJORD See FIORD 

FLARK Swedish term for a furrow in ribbed peatland 

FLASH FLOOD A flood of short duration with a relatively high peak rate of flow, usually resulting from a high 
intensity of rainfall over a small area 

FLASHY STREAM One in which runoff collects rapidly from steep slopes in the catchment area and in which 
flood peaks occur soon after a heavy rain. The flow in such a stream also subsides rapidly 

FLATIRON A triangularly-shaped, steeply dipping type of escarpment or hogback ridge, commonly occurring 
in a series on or near the flank of a mountain 

FEN, HORIZONTAL 
condition exists 

FEN, INUNDATION 
and lake edges 

Permanently flooded, essentially level organic terrain in which a minerotrophic 

A fen flooded for a long period by river or lake water and located on floodplains 

FEN MUSKEG A peatland that is supplied by water previously in contact with mineral soil. Sloping  fens are 
subject to groundwater flowing through the system, as distinguished from bogs that are fed   by 
precipitation that has been effectively isolated from passage through the mineral substrate. Bog vegetation is 
thus ombrotrophic (i.e. rainfall-nourished) and fen vegetation is minerotrophic (i.e. mineral- nourished) The 
fen vegetation is thus fed by water that has been in contact with mineral deposits. There are many transitions 
between true fens and true bogs 

FEN, PALSA Ice-cored peat mound with fen vegetation on the surface 

FEN, POND A fen resembling patterned fens, but with open water ponds of variable depth occurring between 
most ridges. Complexes of ponds and small lakes, with mainly sedge in shallow water 

FEN, RETENTION A horizontal fen flooded for a short period, as during a spring thaw, but which retains water 
for a long period or over the entire year. The fen may cover flat surfaces, valley floors, and basins 

FEN, RETICULATE See FEN, AAPA, PATTERNED, or RIBBED 

FEN, SLOPING 1) AAPA fen on sloping topography, generally found in areas of high rainfall where springs, 
seepage lines, and perched water tables occur along the sides of small valleys or in valley heads. 
2) A fen developed on appreciably sloping land, often in regions of high rainfall and fed by seepage water 
originating on higher ground 

FEN, SOLIGENOUS A fen that receives some influx of water which has earlier been in contact with mineral soil 

FEN, SPRING A fen that receives distinctly localized outflow of water from the mineral soil 
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FLOODPLAIN MEANDER SCAR A class of scars which includes any and all features on a floodplain that mark 
the former course of a stream meander. They may be very faintly to very strongly expressed in the microrelief 

FLOODPLAIN SCROLLS Parallel, curved, crescentic point bars originating from successive deposition along the 
inside curve of stream meanders, and usually occurring in large numbers on lateral-accretion- type 
floodplains. They may be partly masked locally by the later deposition of overbank vertical-accretion deposits. 
Also called meander scrolls 

FLOOD PROBABILITY The  probability of a flood of a given size being equaled or exceeded in a   given period 
of time. A probability of 1 percent would be a 1-in-100 year flood and a probability of 10 percent would be a 
1-in-10 (once-in-ten) year flood. The likelihood of flood recurrence is determined by statistical methods used 
in hydrology 

FLOOD TIDE A non-technical term referring to that period of tide between low water and succeeding high 
water. A rising tide. The opposite of ebb tide 

FLOOD WATERS Stream waters that have escaped from a watercourse and run over the land lying outside 
the normal and overflow channels 

FLOODWAY A constructed by-pass channel to carry excess flood waters. Also, the channel of a stream and 
those portions of floodplains adjoining the channel that are required to carry and discharge flood waters 

FLORA The assemblage of plants of a given geologic formation, environment, region, or time interval 

FLOWAGE, RAPID Includes earthflows, mudflows, and debris avalanches 

FLOWAGE, SLOW Includes rock creep, talus creep, soil creep, rock-glacier creep, and solifluction 

FLOW BOG A peat bog whose surface rises and falls with increases and decreases in water supply, as after 
heavy rains and snow melt 

FLOW FAILURE A failed soil mass that moves over relatively long distances in a fluid-like manner 

FLOW, LAMINAR See LAMINAR FLOW 

FLOW LINE The path that a particle of water follows in its course of seepage through a porous medium under 
laminar flow conditions. Flow lines in a flow net show the direction of flow of water through a soil mass in a 
dam or in the underlying soil or rock. Flow lines intersect the equipotential lines at right angles. Sometimes 
called streamlines 

FLOW NET Net of orthogonal flow lines and equipotential lines. A graphical representation of flow lines and 
equipotential lines used in the study of seepage phenomena, such as seepage through and beneath earth 
dams or in the study of groundwater movements 

FLOW, OVERLAND The movement of runoff in broad sheets or groups of small interconnecting rills 

FLOWS (LANDSLIDES) One of the three major types of landslides: falls; slides, and flows. Flows are defined as 
landslides for which little or no shearing resistance exists along the slip, or failure, surface and the moving mass 
takes on the appearance of a viscous material. Slip surfaces within the moving material are usually not visible 
or are short-lived. Boundaries between the moving mass and material in place may be sharp or a zone of 
distributed shear. Flows vary from dry to wet and include both rapid and slow rates of movement. See DEBRIS 
AVALANCHE, DEBRIS FLOW, EARTHFLOW, and MUDFLOW 

FLOW, STEADY 1) In hydraulics, flow at constant discharge. 2) In groundwater hydrology, flow regime in 
surface water, soil water, or groundwater environments in which there is no change in the potential 
distribution with time. This implies a constant flow rate 

FLOW, STREAM The flow of surface water between well-defined stream banks 

FLOW TILL Till released as a fluid mass from the englacial-debris load when this is exposed by down- wasting 
of the glacier surface. Also flowtill 

FLOW, TURBULENT Fluid flow characterized by random fluctuations of velocity at a point 

FLOW, UNSTEADY 1) In river engineering, flow occurring on rising or falling stages (i.e. the water surface is 
changing with time). 2) In groundwater hydrology, a flow regime in surface water, soil water, or groundwater 
environments in which the potential distribution and flow rates change with time.  This usually implies that 
the discharge from the flow regime varies with time. However, in the case     of a pumping well, for example, 
the well discharge may be constant and yet the flow regime in the groundwater reservoir may be unsteady 

FLOWING ARTESIAN WELL A well in which the piezometric surface of the groundwater lies above ground 
surface, and from which the water flows without pumping. Contrasted with non-flowing artesian well 

FLUTED SURFACES, GLACIALLY Areas of straight, parallel grooves with intervening ridges and produced by 
glacier-ice flow 

FLUTED TILL PLAIN or FLUTED SURFACE OF A TILL SHEET Straight, closely spaced, narrow parallel ridges, 5 to 
30 feet (1.5 to 9 meters) high alternating with flat, evenly-bottomed furrows. The ridges have accordant tops 
and are mainly developed in till, but may be found less commonly on other glacial drift sediments, called 
fluted drift 

FLUTING Smooth straight parallel furrows worn in the surface of rocks by glacial erosion 

FLUVIAL Pertaining to streams: growing or living in streams, produced by river action, as a fluvial plain. One 
may speak of fluvial deposits, fluvial erosion, fluvial morphology, fluvial hydraulics, or fluvial environment 

FLUVIAL CHANNELS, CROSS-SECTION The cross-sections of fluvial channels are dominantly of two types: 1) an 
actively migrating, wide, more or less triangular cross-section dominated by braided river bars or point bars, 
characteristic of upstream reaches, and typically with gravelly beds and sandy banks; and 2) a relatively fixed, 
narrow, rectangular cross-section bordered by natural levees and backswamps, characteristic of downstream 
reaches, and typically with sandy beds and stratified fine sand, silt and clay banks 

FLUVIOGLACIAL See GLACIOFLUVIAL 

FLUVIOGLACIAL DEPOSITS The synonymous term glaciofluvial deposits is preferred 

FLUVIOMARINE Pertaining to the combined actions of rivers and the sea. For example, deposits formed at 
the mouths of rivers entering the ocean 

FLEXIBLE PAVEMENT Road, street, and airstrip pavements having a waterproof wearing surface composed of 
bituminous material and having little or no tensile strength. Wheel loads are transferred to the foundation 
soil, or subgrade, by means of a base course, usually designed from experience gained by using the California 
Bearing Ratio method. Flexible pavements are usually considerably cheaper than rigid (concrete) pavements 

FLIGHT ALTITUDE The vertical distance above a given datum of an aircraft in flight or during a specified 
portion of a flight. In aerial photography, the datum is usually the mean ground level of the area being 
photographed. Also called the flight height 

FLIGHT OF TERRACES A number of paired or nonpaired terraces formed by a swinging, degrading stream that 
cuts into sand and gravel or other soil or bedrock materials 

FLOAT Fragments of rock separated from their parent source rock by weathering and the geological agents 
of erosion and transport 

FLOATING BOG A grassy or mossy growth floating on a pool of stagnant water with a high content of soft and 
weak underlying decayed or partly decayed vegetation, usually Sphagnum peat 

FLOATING ICE Any form of ice found floating in water. The principal kinds of floating ice are lake ice, river ice, 
and sea ice, which form by the freezing of water at the surface, and glacier ice formed on land or in an ice 
shelf. The concept includes ice that is stranded or grounded 

FLOE An area of stream, lake, or ocean ice, other than fast ice, whose limits are within sight, as distinct from 
an ice field. Also called sea floe 

FLOE ICE Ice formed on the surface of a body of water, usually having a thickness of several feet and broken 
up into pieces that float about 

FLOOD 1) A relatively high flow event in a stream. 2) A defined high flow condition, as in mean annual flood, 
design flood, etc. 3) An overbank flow condition. The flood magnitude may be rated in terms of discharge or 
in terms of water level (stage or gauge height) 

FLOOD MARK Marks (such as driftwood or other flotsam) left on land surfaces, including the banks of 
streams and on other fixed objects (buildings, trees) by flood waters. The highest marks are called high- 
water flood marks 

FLOODPLAIN 1) Flat land bordering a stream and subject to periodic flooding by the stream. Two or more 
levels of flooding may be present. 2) That flat land bordering a stream which is being constructed by the 
depositional processes of the present stream, and is not therefore a terrace (q.v.). In this sense,   a floodplain 
may be relatively active – say, flooded once every one or two years; or virtually inactive – say, flooded only 
once every ten or twenty years – in which case it may be referred to as a low terrace, inactive high-level 
floodplain or,  less commonly, a fossil floodplain. Frequency of flooding suggest   an interrelationship among 
the height of a floodplain, the thickness of overbank sediments, and the geometric and hydraulic 
characteristics of the stream that built the floodplain. In most places, local relief of the inactive floodplain 
consists of widely spaced channels of tributary streams and vestigial channel-like landforms. Relatively flat 
interchannel areas are formed by repeated flooding and overbank deposition, the increments of which 
commonly tend to be thin (small fractions of an inch), patchy       in distribution, and relatively fine (fine sand, 
silt, clay) in texture. The role of vegetation in floodplain deposition and the resulting surface configuration 
may also be important. In general, the texture of surface materials composing floodplains decreases with 
increasing distance from the stream channel. Somewhat coarser-textured materials tend to occur more 
extensively nearer the stream channel. The proportionate extent, however, depends importantly on local 
conditions of flooding and the character of the sediment load. Thick floodplain deposits show rough 
stratification of soil textures, with the coarsest materials usually in the base of the sediments (substratum), 
including coarse sand and gravel and possibly even quite large boulders and progressing to finer soil textures 
at and near the ground surface (topstratum), where clay, silt, and fine sand predominate. Floodplain 
sediments are commonly stratified in more or less horizontal layers of similar textural composition. Also, 
however, they may appear as a series of overlapping and interfingering lenses having different textural 
characteristics. These materials may show either poor or good sorting. There is a general relationship 
between meandering and braided patterns of stream channels in floodplains and their stratified and 
lenticular structures. Braided channel deposits are generally coarser (sand, gravel, cobbles) than the deposits 
of freely meandering streams, but this also depends on stream gradient and size of sediment available for 
transport. Coarser textures tend to concentrate toward the base of river bars and alluvial fills, with finer 
sediments occurring toward the top and toward the outer edges of the active channel and its floodplain. The 
rate of channel movement is related to bank stability, which is partly a function of the texture of the underlying 
alluvium. Cohesionless granular alluvium, for example, is easily eroded and generally forms more unstable 
banks than uniform, cohesive, silty and clayey alluvium having a higher shear strength. Stream banks and 
beds with a large proportion of silt and clay are cohesive and so tend to resist erosion. Streams with cohesive 
banks have narrower widths and higher banks than streams flowing in cohesionless sediments of clean sand 
and gravel. In other words, where the alluvium in the beds and banks of floodplains is sandy, or composed of 
sand and gravel with a low content of silt and clay, stream channels tend to form wide and shallow cross 
sections and to have relatively steep gradients. Sediment accumulation from overbank flooding and deposition 
seems to be a relatively minor component that adds to the height of a floodplain – probably seldom 
accounting for more than 10% of its thickness, with 90% or more being contributed by the bed load in the 
bottoms of sideways-shifting stream channels. The overbank flood deposits are found mainly in the 
topstratum of floodplains and are referred to as vertical-accretion deposits. They are usually finer in grain-size 
than any associated lateral-accretion deposits – for instance, point bars. The coarser fraction of the load in 
transit produces braided elongate river bars and consists chiefly of bedload deposits occurring below the active 
floodplain and beneath the finer topstratum deposits of inactive floodplains. Where the channel has stable 
banks, lateral channel movement is relatively slow and repeated additions of the overbank deposits are 
responsible for the development of natural levees whose textures vary from sand to clay, depending on 
regional geomorphic and hydrologic settings, but generally becoming finer in a downstream direction. 
Another source of sediment in the more remote areas of wide vertical-accretion floodplains comes from 
tributary flooding (laterally away from the stream). In many places this source of sediment may be a far more 
important factor in modifying the floodplain surface than floods from the parent, or main, stream. The finer 
texture of surface deposits (topstratum) of the inactive floodplain, especially the more remote locations of 
extensive floodplains, means that this zone has relatively poor surface and subsurface drainage. These 
regions are variously call backswamps, slackwater flood basins, ponded backlands, and marshy lacustrine 
basins 
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FLUVIAL MORPHOLOGY That branch of science concerned with forms and structures produced by rivers. The 
development of landforms under processes associated with running water 

FLY OFF A term used by hydrologists for evaporation as opposed to surface runoff or infiltration of 
precipitation. Sometimes called interception 

FOCAL LENGTH, EQUIVALENT The distance measured along the axis of a camera lens from the rear nodal 
point to the plane of best average definition over the entire field 

FOCUS (EARTHQUAKE) The center of origin of an earthquake, which may be located along a fault or fault 
zone. For most earthquakes, the average depth of focus is about 18 miles (30 km), but in certain regions 
deep-focus earthquakes occur. See EPICENTER 

FOLD A flexure, undulation, or wave, mainly in stratified sedimentary and metasedimentary rocks. A bend in 
layered rocks 

FOLIATED GROUND ICE Ice with parallel to subparallel planes marked by films of organic and inorganic 
matter, air bubbles, and boundary surfaces between ice layers of different composition. It is the ice found in 
ice wedges 

FOLIATION 1) A parallel or nearly parallel structure in metamorphic rocks along which the rock tends to split 
into flakes or thin slabs. 2) A layered structure in glacier ice generated by flow deformation and 
recrystallization 

FOOD CHAIN The manner in which food energy passes through the community from its source – 
e.g. when an animal eats a plant and is itself eaten by another animal, which in turn is eaten by still another 
animal. There may be as few as two links in a food chain or as many as five 

FOOTING The lower part of a foundation of an engineering structure that transmits applied load directly to 
the soil beneath it. It may entail widening of the base of a wall to distribute the load and reduce the unit 
pressures on the foundation soil below 

FORD A shallow place in a river or other watercourse where a crossing may be effected 

FORESET BEDS 1) The series of inclined, generally sandy, layers accumulated as sediment rolls down the steep 
frontal slope of a delta, and especially well-expressed in esker deltas, kame deltas, and outwash deltas. 2) 
Inclined beds deposited by a stream on the advancing slopes of channel bars, e.g. in sandy outwash and 
alluvium 

FORESHORE The sloping beach between high and low water lines. That part of the shore lying between the 
crest of the seaward berm (or the upper limit of wave wash at high tide) and the ordinary low water line. It is 
the section of shore zone that is ordinarily traversed by the uprush and backflow of waves as the tides rise 
and fall 

FOREST COVER Both living and dead organic material occupying a forest 

FOREST FLOOR 1) Deposits of leaf litter and dead branches lying on the ground. 2) All dead vegetable or 
organic matter, including litter and unincorporated humus, on the mineral soil surface below forest 
vegetation 

FOREST PEAT Peat found beneath low-lying ground and formed mainly from forest trees and their 
component parts 

FOREST TUNDRA The ecotone between forest and tundra, usually consisting of groves of stunted trees on 
sheltered southern exposures and valley bottoms separated by tundra. Also called wooded tundra 

FOREST TYPE A forest stand that is essentially similar throughout its extent in composition under generally 
similar environmental conditions 

FORMATION (GEOLOGY) 1) An assemblage of rock masses grouped together into a unit that is convenient for 
description and mapping. 2) A succession of strata useful for mapping or description. Most formations 
possess certain distinctive lithologic features that may indicate genetic relationships. In stratigraphy, the 
term refers to a mappable unit or assemblage of distinctive but not necessarily homogeneous rocks. 3) A 
colloquial, poorly defined, not recommended term for erosional and depositional forms of striking 
appearance. 4) Generally the genesis, or origin, of a feature, as in the process of form at ion 

FORMATION (VEGETATION) Various associations of similar structural types of vegetation, broadly grouped 
together on a continental basis. Examples: 1) deciduous woodlands, 2) coniferous woodlands, or 3) mixed 
deciduous-coniferous woodlands (also called mixed-woodlands) 

FORM LINES Lines having the same appearance as contour lines, but which have been sketched from visual 
observation to show the general shape and contour of the terrain rather than accurate elevations 
determined from the precise measurements of altitudes 

FOSSE A depression between a glacial sand plain and a nearby morainal ridge or between a valley glacier and 
a moraine or rockwall. A kame terrace may develop in a fosse 

FOSSIL The preserved remains or traces of plants and animals in sediments or rocks of the earth’s crust. The 
organisms thus preserved were buried in sediments soon after death or were encased in material that 
protected them from decay and the attack of living organisms 

FOSSIL ICE-WEDGE The structure formed when an ice-wedge melts and the space it occupied is subsequently 
filled with sediment 

FOUNDATION The soil or rock upon which a building or other engineering structure rests and transmits its 
load. Also, the lower part of such a structure that transmits the load to the soil or rock below it. Therefore, 
even though the supporting ground is often called the foundation, the term subgrade is less ambiguous for 
this meaning and is recommended 

FOUNDATION FAILURE Foundations of buildings may fail first by differential settlement and then by shear 
failure of the soil 

FOUNDATION INVESTIGATIONS Site investigations that may involve: field geological reconnaissance, 
exploratory test drilling, sampling, and testing of soil or rock deposits underlying a proposed foundation; 
estimation of shear strengths and determination of bearing capacities, calculation of total and differential 
settlements, and the design of the foundation to suit prevailing soil or rock conditions 

FOUNDATION SOIL The upper part of the earth carrying the load of an engineering structure 

FRACTION Soils subjected to mechanical analysis are described in terms of the weight percentages of each 
component For example, the sand fraction, the silt fraction, and the clay fraction 

FRACTURE A break, crack, or any kind of discontinuity in a mass of soil, rock, coal, orebody, cement, glass or 
any other natural or human-made material 

FRACTURE PERMEABILITY A form of secondary permeability that refers to the permeability due to the 
combined effect of fractures, joints, fissures, and openings along bedding planes. Fracture permeability is 
contrasted with intergranular, or primary, permeability 

FRACTURE SPRING A spring whose water flows from relatively large openings along fractures in rocks 

FRACTURE TRACES  Zones of fracture concentration as revealed by the surface traces of fractures,  and that 
cause the alignment of springs and vegetation, influence the headward erosion of valleys, and determine the 
aligned concentrations of sinkholes, solution zones, and dry valleys. Fracture traces may be used to locate 
water wells of maximum capacity and to delineate areas of increased permeability and solution in carbonate 
strata. Fracture traces are commonly long, straight and relatively narrow and are most readily identified in 
suitably scaled, good quality airphotos 

FRACTURE ZONE A major linear system of breaks in the earth’s crust 

FRAGIPAN (PEDOLOGY) A subsurface horizon with higher bulk density than the soil horizons above; it is 
seemingly cemented when dry, but has weak to moderate brittleness when moist, is low in organic matter, is 
slowly to very slowly permeable, and non-calcareous 

FRAME An individual exposure contained in a continuous sequence of imagery 

FRAZIL ICE Ice formed by freezing in turbulent flowing water. It is a mush of ice spicules and water resembling 
slush. It is the granular or spiky ice formed in turbulent waters at rapids and waterfalls during prolonged cold 
spells. When formed in salt water, it is called lolly ice 

FREEBOARD 1) The vertical distance between the normal maximum operating level of water in an irrigation 
canal and the top of the adjoining banks of the full supply level in a reservoir and the top of a dam containing 
the water. 2) The additional height of an engineering structure above design high-water level required to 
prevent overflowing 

FREE WATER, GRAVITATIONAL WATER, GROUNDWATER, or PHREATIC WATER Water that is free to 
move through a soil mass under the influence of gravity 

FREEZE Used as a noun to describe the condition that prevails when the surface air temperature remains below 
0º centigrade (or 32º Fahrenheit) for a sufficient period of time to constitute the characteristic feature of the 
weather. Also used as a verb to describe the process when a liquid changes to a solid state, as the freezing of 
water 

FREEZING INDEX The number of degree-days between the highest and lowest points on the cumulative degree-
days vs time curve for one freezing season. It is used as a measure of the combined duration and magnitude 
of below-freezing temperature occurring during any given freezing season. The index determined for air 
temperatures at 4.5 feet (1.37 meters) above the ground is commonly designated as the air-freezing index 
whereas that determined for temperatures immediately below the surface is known as the surface-freezing 
index. See DEGREE-DAYS 

FREEZING SEASON That period of time during which the average daily temperature is generally below 32°F 
(0ºC) 

FRENCH DRAIN  Agricultural drains with the pipe surrounded by a filter material, preferably graded,  as sand 
or gravel 

FRESHET A small flood of short duration 

FRESH WATER Several quantitative definitions are available for this term on the basis of total dissolved solids. 
The IHD Working Group on Hydrological Maps has adopted the following definition: Fresh water 
< 1000 ppm (1 gm/litre) of total dissolved solids. In the field of limnology, 300 ppm is sometimes used as a 
maximum 

FRESH WATER LENS The lenticular form of a fresh-water body under oceanic islands or coasts. See GHYBEN-
HERZBERG CONDITION AND LENS 

FRIABLE A soil consistency term pertaining to the ease of crumbling of soils. Easily crumbled between the 
fingers 

FRICTION The resistance to motion tangential to and between two surfaces arising from the nature of the 
surface and the normal force between the surfaces 

FRICTION, COEFFICIENT OF The frictional resistance divided by the normal force between the surfaces in 
contact 

FRICTION PILE A bearing pile supported wholly by friction between the pile and the earth surrounding it. It 
carries no load at its lower extremity, or point, unlike an end-bearing pile 

FRICTION SOIL A clean silt, sand, or gravel whose shearing strength is mainly determined by friction between 
particles. In Coulomb’s equation, the shear strength of a frictional soil is given by the statement s = p tan ø 
because the soiI has no cohesion 

FRONTAL SURFACE Surface of separation between two adjacent air masses of different characteristics, 
usually temperature and humidity, and normally associated with a belt of clouds and precipitation. There are 
three types of frontal surfaces: 1) a warm front, at which warm air replaces colder air as the front moves; 2) a 
cold front, at which colder air replaces warmer air; and 3) an occlusion, which is formed when a cold front 
overtakes a warm front and which appears as either a cold or a warm front at the surface of the earth 

FROST ACTION Freezing and thawing of moisture in materials and the resulting effects on these materials 
and on engineering structures of which they are a part, or with which they are in contact. Cyclic freezing and 
thawing is an important weathering process that causes the mechanical breakdown (disintegration) of rocks. 
Such alternate freezing and thawing of water held in pores, cracks, and fissures usually takes place at the 
surface of rocks and in the upper layers of soil at the earth’s surface 

FROST ACTION PROCESSES Frost-action phenomena result from the modification of the properties of water 
when it passes from the liquid to the solid state, and vice versa. Specifically, water expands about 10% upon 
freezing. Ice is characterized by a high expansion coefficient as seen in the growth of needles or pipkrake 

FROST BLISTER A mound or an upwarp of ground caused chiefly by the hydrostatic pressure of groundwater 
or soil moisture on freezing. See FROST HEAVE and FROST MOUND 
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FROST BOIL Softening of soil occurring during a thawing period due to the liberation of water from  the 
melting of underlying ice lenses or layers. Also, a chuck hole formed in flexible pavements by the extrusion of 
a slurry of soil and water under the action of traffic and heavy wheel loads 

FROST CRACK POLYGONS See TUNDRA POLYGONS 

FROST, DEGREES OF Number of degrees that temperature falls below the freezing point 

FROST HEAVE The raising of a surface due to the accumulation of ice in the underlying soil. The upward force 
is usually manifested by a more or less marked upwarp caused by the swelling of frozen ground. See FROST 
BLISTER 

FROST LINE The line giving the depth of frost penetration into the ground 

FROST MOUND An upwarp of the land surface caused by the combined action of 1) expansion due  to the 
freezing of water, 2) hydrostatic pressure of groundwater, and 3) the force of crystallization of ice 

FROST RUBBLE Blocks, pebbles, and grit resulting from the disintegration of rocks exposed to frost 
comminution 

FROST SMOKE Fog-like clouds due to contact of cold air with relatively warm water; it appears over openings 
in the ice or leeward of an ice edge, and may persist while ice is forming 

FROST-SUSCEPTIBLE SOIL Soils in which ice segregation will occur when the requisite moisture and freezing 
conditions are present 

FROST TABLE A more or less irregular surface that represents the penetration of spring and summer thawing 
of seasonally frozen ground. It should not be confused with permafrost table. See ACTIVE LAYER 

FROZEN GROUND A loose term for permafrost or for ground frozen only seasonally 

FULL MEANDER The complete cycle of a stream meander, consisting of two loops – one in which water 
flows clockwise and the other in which the water flows counterclockwise 

Absolute age in years 
before present ERA PERIOD EPOCH 

HOLOCENE 

12,000 Age of 
humans 

QUATERNARY 

PLEISTOCENE 

2,580,000 

PLIOCENE 

5,333,000 

MIOCENE 
Age of 

mammals 
23,030,000 

33,900,000 

TERTIARY 
OLIGOCENE 

EOCENE 
56,000,000 

66,000,000 
PALEOCENE 

CRETACIOUS 

   145,000,000 

Age of 
reptiles 

JURASSIC 

G 
GARLAND A stone garland; a snow garland. See STONE GARLAND 

GASH JOINT A short tension fracture, locally developed in weak beds between thick strong beds 

GAUGE An instrument for measuring and recording the stage of a river or amount of rainfall, termed river 
gauge or rain gauge, respectively. It may have an automatic recording device 

GENERAL BASE LEVEL OF EROSION See BASE LEVEL OF EROSION 

GENESIS, SOIL Mode of origin of a soil, referring particularly to the processes responsible for the 
development of the solum (A and B horizons, or true soil) from any parent material. Also, generally, genesis 
refers to modes or processes of origin or formation 

GENETIC DESCRIPTION OF LANDFORMS 1) An analysis of landforms on the basis of their origin and in terms 
of the processes that formed them, as well as the stage that these processes have reached. 2) The systematic 
study of landforms according to their origin 

GEOBOTANICAL PROSPECTING Method based on study of the type, chemical composition, and distribution of 
plants as a guide to the presence of shallow ore deposits. One prospecting procedure consists of mapping 
the distribution of indicator plants. The species of plant useful in prospecting for ore in any particular area 
depends upon the chemical composition of the ore sought, and thus on those trace elements provided by the 
ore 

GEOCHEMICAL PROSPECTING   1) A method that seeks to locate economic mineral deposits by    the 
detection of traces of constituent chemical elements in the overlying soil deposits, rocks, surface drainage, or 
groundwater. Under favourable conditions, the tests determine what minerals the soil deposits or water 
sources contain in addition to a rough assessment of their concentration. 2) The search for petroleum 
accumulations by analyzing soil bases for hydrocarbons. 3) Biogeochemical prospecting 

GEOCHEMISTRY Study of the chemistry of natural reactions of the earth and its materials, and the chemical 
analysis of soils, rocks, and fluids in them 

GEOHYDROLOGY The study of subsurface water, including consideration of its physical and chemical 
properties, geological environment, natural movement, recovery, and utilization. Groundwater hydrology has 
an identical connotation, and hydrogeology differs only by its greater emphasis on geology 

GEOLOGICAL AGE The age of rocks referred to a geological time scale 

GEOLOGICAL COLUMN and TIME SCALE The geological column is a composite diagram that shows in a single 
column the subdivisions of part or all of geologic time or the sequence of stratigraphic units of a given 
locality or region (the oldest at the bottom and the youngest at the top), so arranged as to indicate their 
relations to the subdivisions of geologic time and their relative positions to each other. The geological time 
scale is an arbitrary, chronological arrangement or sequence of geologic events, used as a measure of the 
relative or absolute duration or age of any part of geologic time, and usually presented in the form of a chart 
showing the names of the various rock-stratigraphic, time-stratigraphic, or geologic- time units (see right) 

   201,300,000 

TRIASSIC 

   251,900,000 

PERMIAN 

   
298,900,000 

Age of 
amphibians PENNSYLVANIAN 

   323,200,000 

MISSISSIPPIAN 

   358,900,000 

DEVONIAN 
Age of 
fishes 

   419,200,000 

SILURIAN 

   443,800,000 

ORDOVICIAN 
Age of 
marine 

invertebrates 
   485,400,000 

CAMBRIAN 

   541,000,000 

Earliest 
known forms 

of life; few 
fossils known 

PROTEROZOIC 

   2,500,000,000 

ARCHEAN Age goes back to over four billion years 

Note: Although local names are frequently used for rock series and epochs within Mesozoic and older strata, 
the generally recognized subdivisions are simply Lower, Middle, and Upper series (Early, Middle, and Late 
epochs) of the respective systems. Thus, where it is convenient to talk of smaller units, we may speak of the 
Upper Cretaceous strata which accumulated during the Late Cretaceous epoch. 
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GEOLOGICAL CONTROL The influence of geological factors on physical, chemical, and biological environment 
and features 

GEOLOGICAL CORRELATION Correlation of geologic formations from area to area as shown on well logs, 
maps, or cross-sections to establish equivalence between two or more rock bodies in one or more 
characteristics 

GEOLOGICAL CROSS-SECTION or GEOLOGICAL SECTION Vertical cross-section through a sequence of soil or 
rock masses or strata. A diagram showing the arrangement of soils and rocks in a vertical plane 

GEOLOGICAL EROSION Normal, or natural, erosion caused by geological processes acting over long geologic 
periods and resulting in the wearing away of mountains and the building up of floodplains, coastal plains, etc. 
It is the erosion of rocks and soils under natural conditions undisturbed by human activity. Synonymous with 
normal erosion and natural erosion. See EROSION, NORMAL 

GEOLOGICAL MAPPING The location and measurement of surficial soil materials, rocks, faults, folds, and 
other structural, stratigraphic, lithologic, or historical details, and the marking of them on a suitably scaled 
topographical map or airphoto 

GEOLOGY, PHYSICAL The study of the composition and configuration of the earth’s physical features and 
rock masses, their relationships to one another, and the surficial and subsurface processes that operate on 
and in the earth 

GEOMORPHIC CYCLE Cycle of erosion. Landforms  are  believed  by  some  geomorphologists  to have evolved 
with time through a series of stages from youth to maturity to old age, with each stage characterized by 
distinctive features 

GEOMORPHIC PROCESSES Processes responsible for the formation and alteration of the earth’s surface and 
its features, e.g. landforms and landscapes 

GEOMORPHOLOGY The study of landscape and of the geologic forces that produce it. It is the dynamic 
geology of the face of the earth. It concerns that branch of physical geography dealing with the origin and 
development of the earth’s surface features (landforms) and the history of geologic changes through the 
interpretation of topographic forms 

GEOPHYSICAL PROSPECTING Prospecting methods based on the principle that the country rock differs from 
an orebody in physical properties. It involves the measurement and mapping of certain anomalies or 
irregularities in electrical resistivity, gravitational, magnetic, radioactive, or seismic properties that may 
indicate ore deposits or structures favorable to such deposits 

GEOPHYSICAL SITE INVESTIGATION The systematic geophysical surveys at proposed engineering sites and 
routes or at mine or shaft sites to determine the thicknesses and physical characteristics of soils and rocks. It 
includes the interpretation of geophysical data in terms of geologic structure, stratigraphy, and composition 
of the materials. The electrical resistivity and seismic methods are probably the best known and, under 
favorable conditions, may be used to contour concealed surfaces of contrasting materials, detect geological 
discontinuities in soils and rocks, buried channels, aquifers, etc. The methods are often used to cover a large 
area of relatively unknown terrain rapidly. Correlation with boreholes and outcrops is desirable, and usually 
essential 

GEOTECHNICAL ENGINEER An engineering geologist or civil engineer with special knowledge and experience 
of the geological and soil or rock mechanics aspects of earthwork and foundation projects and associated 
construction materials 

GEOTHERMAL GRADIENT The rate at which the temperature of soil and rock materials increases with depth 
below ground surface. At about 50 feet (15 m) below the surface, the temperature of the earth is relatively 
constant and equal to the average annual surface temperature, say 52°F (11ºC.) Below the 15 meter level, 
the temperature of soil or rock increases according to the geothermal gradient of the district, which may vary 
from about 1°C per 15 meters to about 1°C per 30 meters increase in depth. 

GHYBEN-HERZBERG CONDITION AND LENS 1) Equilibrium condition at the interface of immiscible 
freshwater bodies and salt-water bodies in coastal aquifers. 2) Lens-shaped body of fresh groundwater that 
floats on salt water beneath small oceanic islands and in the sediments of marine coastal areas. Thickness of 
the freshwater lens is 39 times the distance of the fresh water groundwater table above mean sea level 

GHYBEN-HERZBERG RELATION The hydrostatic equilibrium throughout two bodies of water of different 
densities that allows a fresh groundwater lens to directly overlie saline groundwater 

GILGAI A succession of microbasins and microknolls in nearly level areas or wavy microvalleys and 
microridges oriented parallel to the direction of the slope. These microrelief undulations occur in clayey soils 
that swell and shrink considerably upon wetting and drying 

GLACIAL Pertaining to, characteristic of, produced or deposited by, or derived from a glacier 

GLACIAL DEPOSIT A mass of generally unconsolidated earth materials deposited directly by a glacier or 
indirectly reworked by its meltwaters. Such material was originally picked up and carried along its path by 
the glacier. Generally, glacial deposits decrease progressively in thickness farther back from the edge of the 
ice. The term is used to designate both till and stratified drift. Therefore, it is commonly used as a synonym for 
glacial drift 

GLACIAL DRIFT    See DRIFT 

GLACIAL EROSION Reduction of the earth’s surface as a result of present or former glacier flow. Typical 
landforms are cirques, arêtes, pyramidal peaks, roches moutonnée, and some rock drumlins and crag-and-tail 
landforms 

GLACIAL FLUTING Narrow, shallow, parallel, nearly level, usually straight furrows in drift that range up to 
several tens of miles (kilometers) in length. They occur with or without noticeable adjacent ridges but on the 
same level as the surrounding ground moraine 

GLACIAL GROOVE A large furrow at ground surface cut by the abrading action of rock fragments contained in 
a glacier 

GLACIAL LAKE A lake fed predominantly by glacial meltwater or a lake in a depression in part closed by 
glacial ice. Includes proglacial lakes not directly adjacent to the glacier and lakes lying against or on a glacier 
and fed mainly by waters derived from melting of a glacier. Depending on their position with respect to the 
glacier, glacial lakes may be classified as proglacial, extra-morainic, ice-dammed, glacier- margin, or 
superglacial (supraglacial) 

GLACIAL POLISH A smooth bedrock surface abraded by a glacier 

GLACIAL STRIAE Usually straight, more or less regular, commonly parallel, scratches on smoothed surfaces of 
rock and mainly caused by glacial abrasion from stones held in the base of a flowing glacier, although other 
geological agents can also cause striae 

GLACIAL TILL See TILL 

GLACIAL TROUGH U-shaped valley shaped by glacial erosion 

GLACIATED 1) A region that has been worn down by glacial action or covered with glacial drift. 
2) Covered by or subjected to the action of a glacier 

GLACIATION 1) Covering of land surface by glacier ice. 2) In English literature, commonly referred to as 
glacierization. 3) The sum total of the effects of past coverage by a glacier 

GLACIER 1) A body of flowing ice consisting mainly of recrystallized snow. 2) A mass of snow and ice 
continuously moving from higher to lower ground or, if afloat, continuously spreading. The principal forms of 
glaciers are inland or continental ice sheets, ice shelves, ice streams, ice caps, piedmont glaciers, cirque 
glaciers, and various types of mountain (valley or alpine) glaciers 

GLACIER ICE Ice in or originating from a glacier, whether on land or floating on the sea, as icebergs, bergy 
bits, or growlers 

GLACIER TABLE Glacier tables occur when the general level of the ice is lowered by evaporation and melting 
while the ice under a rock, insulated from the sun’s rays, stays at the former level 

GLACIOFLUVIAL Pertaining to streams flowing from glaciers or to the deposits made by such streams 

GLACIOFLUVIAL DEPOSITS   Material moved by glaciers and subsequently sorted and deposited    by streams 
flowing from the melting ice. Detritus deposited by glacial streams. The material may be spread out beyond 
the ice front, around the margins of ice sheets and valley glaciers or deposited against glaciers, as ice-contact 
drift. The deposits are stratified and may occur in the form of valley trains, outwash plains, glacial deltas, 
kames, eskers, kame terraces, etc. See PROGLACIAL 

GLACIOLACUSTRINE Pertaining to or characterized by glacial and lacustrine (lake) conditions. Deposits made 
in lakes affected by glacier ice or by meltwaters flowing directly from glaciers 

GLACIOMARINE Relating to processes or deposits that involve the action of glaciers and the sea or the action 
of glaciers in the sea 

GLADE  An open space or passage in a woodland or forest, either natural or produced by the felling  of trees 

GLEN A small valley. A secluded hollow among hills 

GLEY or GLEI A horizon where intermittent waterlogging, the result of poor or impeded drainage, reduces 
oxidation or causes deoxidation of ferric compounds. The  resulting ferrous compounds have  a bluish-gray 
mottled appearance. Gleyed horizons are often sticky, clayey, compact, and may contain yellowish or rusty 
mottles and streaks. A gleyed horizon occurs commonly in Bog and Meadow soils, where the profiles are 
described as humic gley. They also occur in imperfectly to poorly drained types of other soils. Gleyed horizons 
are denoted by the subscript g 

GLEYSOLIC ORDER See SOIL ORDERS 

GNEISS A coarse-grained foliated metamorphic rock in which crude bands rich in light-colored granular 
minerals (quartz, feldspar) alternate with irregular bands in which dark-colored schistose minerals 
(hornblende, augite, biotite) predominate 

GNEISSIC TEXTURE or GNEISSOID A banded texture in coarse foliated metamorphic rocks in which light and 
dark layers alternate, separated by irregular surfaces 

GORGE A narrow, deep channel with steep or vertical walls. Also, a deep narrow passage between 
mountains 

GRABEN 1) A block, generally long compared to its width, that has dropped along faults relative to the rocks 
on either side. 2) The depression formed by a fault block that has moved downward relative to the adjoining 
rocks. Sometimes called a fault trough 

GRADATION  1) The  geologic process of bringing the surface of the earth, or any portion thereof, to   a 
common level or uniform slope. It involves aggradation of areas originally below the final grade and 
degradation of areas originally above the final grade. 2) The process of bringing the bed of a stream to a 
gradient at which the water flowing in it is just able to transport the material delivered to it. 3) A term used to 
describe the series of sizes into which a soil sample can be divided by mechanical analysis 

GRADATION, GRAIN-SIZE DISTRIBUTION, or SOIL TEXTURE Proportion of material of each grain size present 
in a given soil, as determined by mechanical analysis 

GRADE 1) In soil mechanics, the average size, or diameter, of particles. 2) In earthwork engineering and 
construction, the finished surface of a road, railway, canal bed, top of dam, or bottom of an excavation. 
3) The angle of inclination of ground, channel, or road, etc., given in length vertical to length horizontal, as a 
percent, or in degrees. 4) In pedology, grade of soil structure refers to degree of distinctness of aggregation, 
as weak, moderate, or strong 

GRADED AGGREGATE Aggregate containing selected proportions of different particle sizes. May be selected 
to yield a dense concrete or a soil having high density 

GRADED BEDDING The gradual change from coarse-grained to fine-grained sediment from bottom to top of 
a specific bed, with a sharp change in grain size at the base of the overlying bed 

GRADED FILTER Two or more layers of fine and coarser filters designed and constructed to prevent piping 

and remove leakage water. If the D85 size of the finer soil is larger than a quarter or at least one- fifth of the 
D15 size of the next coarser soil, the fine material will not clog the coarser material 

GRADED, GAP A grading curve with steeper sections (missing sizes) alternating with flatter sections, giving 
the curve a humped appearance. The soil is a mixture of two or more uniform soils. Sometimes referred to as 
bimodal size distribution 

GRADED SEDIMENT In engineering, a sediment having a uniform or equable distribution of particles from 
coarse to fine. In geological terminology, this corresponds to a poorly-sorted sediment. Graded beds in 
geological terminology refer to beds in which the sediments change from coarse to fine in a direction normal 
to the bedding planes. Normally graded beds are fine-grained near the top and coarser- grained at the bottom 
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Regosol. Only one Great Group established; hence its definition is the same as that of the Regosolic 
Order 

GRADED STREAM Geologic term for streams that, throughout long reaches, apparently have an approximate 
state of equilibrium between rate of sediment transport and rate of sediment supply. Such a stream is said to 
be “in regimen.” It is neither actively cutting down nor building up its bed and is sometimes referred to as a 
mature stream 

GRADIENT 1) Applied to a stream, it is the slope measured along the stream, either on the water surface or 
on the stream bed. 2) The slope of a land surface or the grade line of a highway, railway, or other similar 
engineering work. 3) Applied to the groundwater zone, it is the change in hydraulic head per unit distance in 
the direction of maximum head decrease 

GRADING 1) Shaping the ground surface, usually by earth-moving equipment. 2) The percentage by weight 
of different grain sizes in a sample of soil or aggregate, as expressed on a grading curve 

GRADING CURVE A graph showing the grain size of a sample plotted on the horizontal logarithmic scale and 
the percentages passing (% finer) by weight plotted on the vertical arithmetic scale. Any point on the curve 
indicates what percentage by weight of particles in the sample is smaller in size than the given point. Also 
called a grain-size accumulation curve or cumulative curve 

GRAIN OF THE COUNTRY The broad topographic aspect of a region as influenced by underlying geological 
structure 

GRAIN-SIZE ANALYSIS The process of determining the grades, or average sizes or diameters, of the 
constituent grains or particles in a sediment or soil. See MECHANICAL ANALYSIS 

GRANITE An intrusive igneous rock composed of relatively large interlocking crystals (indicating that the fluid 
magma cooled and crystallized slowly) of quartz, feldspars, and ferromagnesian minerals (e.g. hornblende 
and mica) 

GRANITE GNEISS A coarsely crystalline, banded metamorphic rock of granitic composition 

GRANITIC Having the general character of granite, especially the structure of interlocking, rather large 
crystals. The mineral composition may or may not be the same as that of a true granite 

GRANITIC ROCK A general term for any coarse-grained, felsic igneous rock containing quartz, feldspar, and 
minor amounts of ferromagnesian minerals 

GRANULAR Consisting or made up of grains, either fine or coarse. Examples: sand, gravel, mixtures of sand 
and gravel, sandstone, and granite. Marble is an even-granular aggregate of calcite crystals 

GRANULAR STRUCTURE (PEDOLOGY) 1) Soil structure in which the individual grains are grouped into 
spherical aggregates with indistinct sides. Highly porous granules are commonly called crumbs. A well-
granulated soil has the best structure for most ordinary crop plants. 2) Diameter range from less than 2 to 10 
mm 

GRASSLANDS Those regions of the world where the natural vegetation consists of grass. The  rainfall  is too 
light or fires too frequent to permit forest growth, although precipitation is somewhat heavier and more 
regular than the characteristic of deserts. Grasslands are therefore normally situated between forested and 
arid regions 

GRASSLIKE Pertaining to plants superficially resembling true grasses but which belong to the sedge 
(Cyperaceae) and rush (Juncaceae) families. Also called graminoid, the proper ecological term 

GRAVEL In concrete construction, more or less rounded rock fragments having a range in diameter from 76 
mm (3 inches) down to 4.76 mm (retained on a No. 4 sieve) 

GRAVEL FRACTION In soil textural classification, that fraction of a soil deposit or mixture composed of rock 
particles between 2 mm and 60 mm in diameter 

GRAVITATIONAL WATER Water that moves freely into, through, or out of soil or rock materials under the 
influence of gravity. Also called free water 

GRAVITY The force that attracts matter toward the center of the earth and gives it its weight. The 
acceleration due to gravity is 32.2 feet (10 m) per second per second at sea level, but decreases slightly as 
the distance from the center of the earth increases. It also varies with variations in mass of the rocks below 
the point where the measurement is being made and with the position of the measuring point on the globe. 
The determination of variations in the gravitational constant can therefore be used in the detection of 
geological structures involving rocks of differing density and in the determination of the shape of the earth 

GRAVITY FLOW, OF GLACIERS A type of glacier movement in which the flow of the ice is caused by the 
downslope component of gravity in an ice mass resting on a sloping floor 

GRAVITY SCHEME A water-supply scheme in which flow into or out of an impounding reservoir is by gravity 
and no pumping is needed. Gravity water is water from a gravity scheme 

GRAVITY SPRING Spring flowing under the influence of gravity. Usually occurs at the outcrop of the 
groundwater table in valleys and depressions. Also called depression spring 

Humic Gleysol. 
Meadow soiIs 

Gleysolic soils with Ah horizons more than 3 inches (7.6 cm) thick. Formerly 

Gleysol. Gleysolic soils with either no Ah horizon or an Ah not more than 3 inches (7.6 cm) thick 

Eluviated Gleysol. Gleysolic soils with Aeg and Btg horizons 

Fibrisol. Organic soils with fibric layers most abundant. See ORGANIC LAYERS Mesisol. 

Organic soils with mesic layers most abundant. See ORGANIC LAYERS Humisol. Organic soils 

with humic layers most abundant. See ORGANIC LAYERS 

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

GROUND 1) Any soil or rock material. 2) Equivalent to land level or land surface. 3) In mining, usually any 
rock material that is valueless, unproductive, or unworkable 

GROUND CONTROL In photogrammetry, control obtained by ground surveys as distinguished from control 
obtained by photogrammetric methods 

GROUND COVER All herbaceous plants and low-growing shrubs on a specific area as well as surface organic 
materials in various stages of decay 

GROUNDED ICE Ice once floating, which is aground in shoal water 

GROUND ICE Ice in seasonally frozen ground or in permafrost. The term should not be applied to buried ice 

GROUND MORAINE A flat to undulating moraine of low relief, with closed depressions and without 
pronounced transverse elements but which may show longitudinally arranged streamlined flow features 
oriented in the direction of glacier advance. This definition distinguishes ground moraine from end moraine 
and from high-relief hummocky disintegration moraine. Ground moraine is thought to have been accumulated 
largely at the bottom of a glacier, consisting of nonsorted and nonstratified drift materials frozen in the 
bottom of the ice and dragged along its bed – i.e. accumulated beneath the glacier. When the glacier melts, 
such till material is commonly deposited in a relatively thin, irregular sheet over the area formerly occupied 
by the glacier. Ground moraine is a general term for any nearly flat or undulating accumulation of chiefly 
subglacially-deposited lodgement till. However, in many places the lodgement till may be overlain by a 
continuous to discontinuous surficial layer of ablation till, commonly up to 20 feet (6 m) thick. Ground 
moraine therefore connotes a certain topographic aspect as well as primarily subglacial accumulation of till 
sediment. It should not be used as a synonym for glacial till 

GROUNDWATER Subsurface water occurring below the water table (phreatic surface) in the saturated zone in 
which all pores are filled with liquid under hydrostatic pressure. This is in contrast to subsurface water above 
the water table, which is collectively referred to as soil moisture 

GROUNDWATER ARTERY A roughly tubular  deposit  of  permeable  material,  entirely  surrounded by a 
confining bed and containing artesian groundwater. Applicable to sand and gravel aquifers in buried valleys 

GROUNDWATER BASIN An area or group of soil or rock materials containing groundwater with hydraulic and 
geologic boundaries convenient for description and investigation. The basin usually embraces both discharge 
and recharge zones 

GROUNDWATER BUDGET A statement or estimate of storage, discharge, and recharge of water, and is 
generally applied to a groundwater basin or aquifer 

GROUNDWATER DAM A more or less impermeable barrier that impedes the lateral movement of 
groundwater and results in a marked difference in level of the water table 

GROUNDWATER DIVIDE 1) A line along a groundwater ridge where the water table slopes downward on both 
sides of the line. 2) A line along the crest or mound of the water table which marks the boundary between 
groundwater flow systems. It is analogous to the drainage divide of surface-drainage systems 

GROUNDWATER FLOW The direction and rate of groundwater flow, largely controlled by regional and local 
topography, and lithology of the aquifer and surrounding sediments 

GROUNDWATER FLOW SYSTEM A set of flow lines in the groundwater zone in which any two flow lines 
adjacent at one point of the flow region remain adjacent throughout the whole region 

GROUNDWATER HYDROLOGY See GEOHYDROLOGY 

GROUNDWATER INVENTORY A complete quantitative account for all groundwater in an area 

GROUNDWATER LEVEL A general term referring to water levels in wells or piezometers, sometimes used 
more specifically to refer to water-table levels or the piezometric surface of an aquifer 

GROUNDWATER LOWERING 1) Lowering the groundwater level to make an excavation dry and workable or 
to cause the sides of an excavation to stand up. 2) Lowering of the groundwater surface as a result of 
pumpage from water wells 

GROUNDWATER MOUND A mound-shaped or ridge-shaped feature in a water table, generally produced by 
the percolation of surface waters to the water table. Many such features occur under irrigated areas, where 
excessive application of irrigation water over a limited area has resulted in heavy influent seepage and the 
raising up of the water table 

GROUNDWATER RUNOFF That component of streamflow derived from the groundwater reservoir by way of 
diffuse seepage in the stream bed or spring discharge into or near the stream 

GROUT 1) Neat cement slurry or a mix of cement and sand, cement and clay, chemical grout, etc., usually 
liquid, for pouring or forcing into joints in masonry structures, injecting into fissures in rocks, or for filling 
voids in granular subsoils, as cutoffs below earth dams. 2) To fill with grout 

GROUT CURTAIN A row of boreholes drilled downward, often below a cutoff wall situated beneath a dam, 
and filled with grout. In rock grouting, grout may be injected at one pressure, allowed to harden, and then 
drilled out and filled at a higher pressure, and so on until the engineer is satisfied that the rock fissures being 
grouted are filled or that the rock cannot take higher pressures without danger of breaking up 

GROWLER A piece of ice smaller than a bergy bit or floeberg, commonly transparent but appearing green or 
almost black in color, extending less than 1 meter above the sea surface and normally occupying an area of 
about 20 square meters 

GRAY-BROWN PODZOL (now GRAY-BROWN LUVISOL) Soils with moderately dark Ah, light-colored 
eluviated (Ae) horizon, brownish illuvial (Bt) horizon, and basic or calcareous parent material 

GREAT GROUP (SOILS OF CANADA) Broad groups of soil with certain fundamental characteristics in common, 
as indicated below: 

Solonetz. Soils with abrupt break between the A and B horizons, with the Ae usually thin in 
comparison with the solonetzic B horizon. (In Saskatchewan the dominant Solonetz profile is called 
Solodized Solonetz) 

Solod. Soils with a distinct A-B transition horizon or a prominent Bnt horizon or both. The Ae 

horizon is thicker in comparison with the B horizon than in the Solonetz 

Gray Wooded. Soils with organic (L-H) horizons, a light-colored Ae, and an illuvial horizon in 
which clay is the main accumulation product (Bt). A degraded A horizon (Ahe) may be present or may be 
absent Humic Podzol. Podzol soils with Bh horizons containing more than 2% organic matter, but very 
little or no free iron, and the ratio of organic matter to free iron is 20 or more 

Ferro-Humic Podzol. Podzol soils with accumulation of organic matter, iron, and aluminum. The upper 
B horizon contains more than 10% organic matter, and 0.8% or more extractable Fe + Al than the C 
horizon 

Humo-Ferric Podzol. Podzol soils with B horizons as in Ferro-Humic Podzols, but with less than 10% 
organic matter 
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GULLY A small, long, narrow channel eroded by running water, particularly on hillsides and valleysides. Gullies 
are smaller than ravines, much smaller than valleys, but larger than rills. The term is often used to denote a 
small channel produced by the erosion of soil. Such gullies normally carry water only during or immediately 
after rains or the melting of snow 

GULLY CONTROL Regulation of gully erosion by engineering structures or by means of vegetation 

GULLY EROSION See EROSION, GULLY 

GULLY GROWTH  The  progressive headwater extension of gullies. Sapping at the base of gully ends  is one of 
the more effective processes in headward extension, maintaining vertical cliffs at the gully headwall. Sapping 
is intensified by the emergence of groundwater moving under gravity to the base of the vertical wall. Intense 
sapping action may lead to piping 

GUMBO A dark-colored highly plastic clay which is sticky when wet 

GUNITE A cement-sand mortar that is either shot or spread onto formwork walls or rock faces by a 
compressed-air ejector. Gunite can form a very dense coating and have a high strength 

GUST Rapid fluctuation in the strength of wind 

HEAT BALANCE The equilibrium between radiation received from the sun and that emitted by the earth 

HEAT-HOLDING CAPACITY OF WATER Water absorbs and releases heat much more slowly than does air. For 
this reason plants and animals of most ponds and lakes are not usually subjected to suddenly varied 
temperatures. Even though the air temperature may change rapidly and greatly, the water temperature of a 
deep lake changes slowly. In a shallow pond or lake, however, the water temperature varies with changes in 
air temperature 

HEAT SINK Anything that absorbs heat; usually part of the environment, such as a river or lake 

HEATH An extensive tract of open uncultivated ground, more or less flat and covered with small evergreen 
shrubs such as heather, leather leaf, labrador tea, low-bush cranberries, blueberries, crowberries, etc. 
Usually associated with very acid soils 

HEAVE The upward movement of soil caused by expansion or displacement resulting from moisture 
absorption, removal of overburden (unloading), driving of piles, frost action, etc. 

HEAVING SHALE When certain relatively dry shales are penetrated by a tunnel, shaft or borehole, moisture 
in the air or water or chemicals in drilling fluids may enter the shale and cause it to expand. In drilling and 
tunnelling, this may be very troublesome if the swelling is excessive 

HEAVY RAIN Rain falling with an intensity in excess of 0.30 inches (0.76 cm) per hour 

HEAVY SOIL A soil that is composed largely of clay, or a soil necessitating a high drawbar pull and therefore 
difficult to cultivate easily 

HEREDITY The transmission of characters from parents to offspring 

HIGH ALTITUDE (PHOTOGRAPHY) Conventionally, an altitude above 10,000 meters (33,000 feet) 

HIGH ARCTIC    1)  The region in which the average temperature of the warmest month is below 0 ºC. 
2) Regions where closed vegetation is limited to the most favorable habitats and is rarely, if at all, extensive 

HIGH CENTER POLYGON See TUNDRA POLYGONS 

HIGH-ENERGY ENVIRONMENT OF WATER Environment characterized by considerable current or wave 
action, which prevents settling out of fine-grained sediments. Steep gradients on stream beds and coarse 
sand and gravel sediments are characteristic of high-energy fluvial environments 

HIGHLANDS 1) All mountains, the heights of which are greater than hills, and all elevated masses of land 
called plateaus or tablelands. 2) Elevated or mountainous land 

HIGH-RELIEF HUMMOCKY DISINTEGRATION MORAINE Markedly hummocky relief moraine  which has many 
deep kettles and which accumulated superglacially as a result of glacier stagnation and disintegration. The 
resulting knob-and-kettle topography may be faintly oriented or non-oriented. The local relief varies from 50 
to 200 feet (15 to 60 meters) and the morainic material consists of variable washed drift and nonsorted and 
nonstratified drift (till) with inclusions of stratified drift. High vertical natural and human-made subsurface 
exposures commonly exhibit collapse structures, which formed as the glacier melted and the glacial drift was 
let down 

HIGH WATER MARK A mark on an engineering structure or natural object indicating the maximum stage of 
tide or stream flood 

HILL 1) A natural elevation of soil or rock rising conspicuously above the ground at its foot. 2) One of the 
lower peaks or ridges forming foothills or the spur of a mountain range 

HILLOCK A mound or small hill 

HILLSIDE CREEP Surface materials on steep hills that move slowly down hill under the influence of gravity 

HINTERLAND The region lying inland from the coast 

HOGBACK 1) A structurally-controlled ridge formed by the outcropping edges of steeply (over 45°) dipping to 
vertical strata. 2) Any A-shaped ridge with a sharp summit and nearly symmetrical, steeply sloping sides. 3) A 
sharp-crested ridge formed by differential erosion of a resistant bed of steeply dipping rock 

HOG WALLOW MICRORELIEF Faintly billowing surface with low coalescing mounds 6 to 10 inches (9 to 25 
cm) higher than the bottom of the depressions 

HOLARCTIC A biogeographical term signifying the arctic and temperate parts of the Northern Hemisphere, 
subdivided into the nearctic, or New World, and palearctic, or Old World 

HOLLOW 1) A small ravine. 2) A tract of low land surrounded by hills or mountains. 3) Any depressional area 
either closed and undrained or open and drained 

HOLOCENE The youngest division (epoch) of the geological time scale. The Quaternary is divided  into the 
older Pleistocene and the younger Holocene. In North America, the term ‘Recent’ is generally regarded as 
synonymous with Holocene. Postglacial is an unofficial term regarded as synonymous with Holocene in 
glaciated areas. See PLEISTOCENE. See also GEOLOGICAL COLUMN and TIME SCALE 

HOMOGENEOUS Having the same properties at all points; being the same throughout. A homogeneous mass is 
one that exhibits essentially the same physical properties at every point throughout the mass 

HOOK A spit or narrow cape turned landward at the outer end and thus resembling a hook in plan. The 
curvature is caused largely by waves rolling sandy and gravelly shorezone materials in to the sheltered 
(landward) side of the spit 

HOOKED SPIT A hook-shaped sand spit 

HORIZON, A The upper horizon of the soil mass from which material has been removed by percolating waters. 
It is the horizon of eluviation. Usually dark in color due to the presence of organic matter. Also called the 
surface soil or topsoil 

HORIZON, B The horizon of deposition to which materials have been added by percolating waters. It is the 
horizon of illuviation. Also called the subsoil 

HORIZON, C The horizon of more or less weathered parent material underlying the B horizon. Also called the 
substratum, soil parent material, or simply parent material 

HORIZON MARKER Also called key bed. See MARKER BED or HORIZON 

HORIZON, SOIL (PEDOLOGY) A layer of soil approximately parallel to the soil surface with distinct 
characteristics produced by soil-forming processes. One of the layers of the soil profile distinguished 
principally by its color, texture, structure, and chemical content 

H 
HABITAT 1) The specific kind of natural environment occupied by individuals of a species of plant or 
animal, or by distinctive groups of organisms. 2) The place in which a plant or animal makes its home. In lakes 
and large ponds the four easily recognized habitats are the surface film, open water, bottom, and shore. The 
habitat of a sea lion is the sea coast or offshore islands and that of a martin is a forest 

HALF-BOG SOIL Now covered by the peaty phases of Gleysolic Soils 

HALOMORPHIC SOILS Saline and alkali soils formed under imperfect drainage in arid regions, including 
Solonchak (Saline), Solonetz, Solodized Solonetz, and Solod (Soloth) soils 

HALOPHREATOPHYTE A phreatophytic plant (rooted below the water table) that is tolerant of saline 
conditions 

HALOPHYTIC VEGETATION Salt-loving or salt-tolerant vegetation, often having fleshy leaves or thorns and 
resembling desert plants 

HALOPHYTE A plant which grows naturally in a salt marsh or other saline environment (salt- impregnated 
soils). Like a xerophyte, it is often adapted to conserve water 

HANGING VALLEY A tributary valley whose floor is at a much higher elevation than that of the main valley. 
Most hanging valleys were formed where the floor of a main valley was eroded more deeply by glacier ice 
than the floor of a tributary valley, in which a smaller glacier lay. However, hanging valleys can be formed by 
nonglacial processes, as by faulting 

HARDPAN 1) In agriculture, a hardened soil layer in the lower A or in the B horizon, caused by cementation of 
soil particles with organic matter or with materials such as silica, sesquioxides, or calcium carbonate. The 
hardness does not change appreciably with changes in moisture content and pieces of the hard layer do not 
slake in water. The thin, hard stratum within or beneath the surface soil may consist of 
a) sand grains or gravel cemented by ferric salts deposited by percolating solutions (ironpan), b) compact 
redeposited humus compounds (moorpan), c) eluviated or synthesized clay (claypan), and d) a layer of 
calcium carbonate (limepan). 2) In engineering, any dense, hardened or cemented layer of soil that is 
relatively impervious to internal drainage or is difficult to excavate and that lies below ground surface 

HARDPAN SPRING A contact spring occurring above a layer of hardpan, resulting in a perched water table 

HARD ROCK Rock that requires drilling and blasting for its economical removal. Also, loosely used  by 
geologists to distinguish igneous and metamorphic rocks from sedimentary rocks, which are called soft rocks 

HARD WATER Water hardness is caused almost entirely by compounds of calcium and magnesium. The U.S. 
Geological Survey classifies hardness according to the following scale in terms of the amount of calcium 
carbonate or its equivalent that would be formed if the water were evaporated: 

Hardness in parts per million (ppm) 

0-60 

61-120 

121-180 

> 180 

Classification of hardness 

soft 

moderately hard 

hard 

very hard 

HAYCOCK An isolated ice mound rising above the surface of land ice or shelf ice as a result of pressure and of 
ice movement 

HAZARD Unmeasured risk of accidental damage 

HAZE The presence of foreign matter in the atmosphere to an extent sufficient to reduce, even slightly, its 
transparency 

HAZEN’S LAW Because the permeabilities of soils may vary from as low as 10-9 cm/sec for clay to several 
centimeters per second for clean coarse gravel, it is helpful to have an approximation to the permeability of 

soils based on particle size. Hazen’s law based on effective size does this. It states that the permeability in 

cm/sec is approximately equal to the D10 size x 100. Applies mainly to granular materials 

HEAD A measure of the energy per unit mass of fluid that a fluid has at a given point in a saturated or 
unsaturated medium. The term is usually used in the context of hydraulic head, which is the sum of three scalar 
values: elevation head, pressure head, and velocity head. Hydraulic head is expressed in length units, usually 
feet or meters above or below a datum. In laminar flow in porous media, the velocity head is negligible 

HEADLAND A projection of land into the sea, as a peninsula or promontory 

HEADWATERS The upper reaches of a drainage system. The waters upstream from an engineering structure 
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HYDROLOGIC CYCLE The circuit of water from the atmosphere to the earth and return to the atmosphere 
through various stages and processes such as precipitation, interception, runoff, infiltration, deep 
percolation, storage, evaporation, and transpiration. That system, driven by solar energy and gravity, in which 
water circulates from the oceans to the atmosphere and back again to the oceans 

HYDROLOGY Science dealing with occurrence of water on and under the earth’s surface, its physical and 
chemical properties, as well as its distribution and movement 

HYDROMORPHIC SOILS Soils formed under conditions of poor drainage in marshes, swamps, seepage areas, 
or poorly drained flats. Now Gleysolic and Organic soils 

HYDROPHILIC Having great affinity for water 

HYDROPHOBIC Repelling water 

HYDROPHYTE A plant that grows and lives naturally in water or in saturated soils, as floating and submerged 
aquatic plants 

HYDROSTATIC Pertaining to pressure by and within water at rest 

HYDROSTATIC EXCESS PRESSURE or EXCESS HYDROSTATIC PRESSURE The pressure that exists in pore water 
in excess of the hydrostatic pressure 

HYDROSTATIC PRESSURE The pressure in a liquid under static conditions. The product of the unit weight of 
water at rest and the difference in elevation between the given point and the free-water elevation (real or 
imaginary). This is equal to the depth of water multiplied by its unit weight under unconfined conditions 

HYDROUS MICA A silicate clay with 2:1 lattice structure. The mineral illite 

HYGROSCOPIC COEFFICIENT The amount of moisture in a dry soil when it is in equilibrium with some 
standard relative humidity near a saturated atmosphere (about 98 per cent), expressed in terms of 
percentage on the basis of oven-dry soil 

HYPOLIMNION Deep cold layer in stratified water in a lake 

HORN A sharp peak of resistant rock left after the surrounding landscape has been eroded away by glaciers. 
A horn normally marks the intersection of three or more arêtes between cirques; its faces are the headwalls 
of the cirques 

HORSESHOE LAKE See OXBOW LAKE 

HORST A horst is an elevated fault block, generally one that is elongate and that has been raised relative to 
the blocks on either side without major tilting or folding. The bordering faults or fault zones are usually 
nearly parallel in strike and are steeply dipping normal faults 

HOT SPRING A thermal spring whose water has a higher temperature than that of the human body 
– i.e. higher than 98ºF (37ºC) 

HUE One of the three variables of color. It is caused by light of certain wavelengths and changes with the 
wavelength. See MUNSELL COLOR SYSTEM 

HUMIC ACID A mixture of variable or indefinite composition of dark organic substances, precipitated upon 
acidification of a dilute-alkali extract from soil 

HUMIFICATION Processes involved in the decomposition of organic matter, leading to the formation of 
humus 

HUMMOCK A microtopographical feature. For example: tussock, which has a tufted top, usually exhibits 
nearly vertical sides, occurs in patches, and often appears in large numbers. A single knob in hummocky 
moraine 

HUMMOCKED ICE Sea ice piled haphazardly one piece over another to form an uneven surface. When 
weathered it has the appearance of smooth hillocks 

HUMMOCKY MORAINE Moraine characterized by knob-and-kettle topography. The hummocky relief may 
have been produced in the general marginal zone of a glacier by the dumping from live ice or the sliding and 
sloughing off from stagnant ice. The mounds usually occur in large numbers, with individual mounds either 
almost alike in size and shape or displaying substantial variation in size and shape 

HUMUS Dark brown to black decomposed organic matter in topsoil. May occur in the subsoil Bh 

horizon of humus podzol. That more or less stable fraction of the soil organic matter remaining after the 
major portion of added plant and animal residues have decomposed. Usually it is dark colored (brownish or 
blackish) 

HYDRAULIC Pertains to liquids, chiefly water in motion and to the mechanics of that flow I 
ICEBERG A massive piece of ice of greatly varying shape, more than 5 m above sea-level, which has 
broken away from a glacier, and which may be afloat or aground. Icebergs may be described as tabular, dome-
shaped, sloping, pinnacled, weathered or glacier bergs 

ICE CAP A small ice sheet covering the top of mountains. Also, the perennial cover of ice and snow over an 
extensive area of land or sea, as in the colloquial “north polar ice cap,” meaning the ice pack of the Polar Sea 

ICE-CONTACT DELTA See ESKER DELTA and KAME DELTA 

ICE-CONTACT FORMS Bodies of stratified drift forming such landforms as kames, kame terraces, eskers, etc., 
which were deposited in contact with melting glacier ice 

ICE DOLINES Glacier surface features caused by drainage of subsurface water-filled cavities and subsequent 
collapse of the cavity roof 

ICEFALL A steep reach of a glacier with a chaotic crevassed surface and rapid rate of flow 

ICE FOOT 1) The ice at the lower end or front of a glacier. 2) A mass or wall of ice formed by the freezing of 
snow that accumulated along the foot of a mountain slope; it is not formed from converging glaciers. 3) 
lcefoot 

ICEFOOT A narrow strip, belt, or fringe of ice formed along and firmly attached to a polar coast, unmoved by 
tides, and remaining after the fast ice has broken away 

ICE FRONT 1) The vertical cliff forming the seaward face of an ice shelf or other floating glacier varying in 
height from 2 to 50 m or more above sea level. 2) The seaward-facing cliff of shelf ice 

ICE ISLAND or TABULAR ICEBERG A very large, flat-topped section of an ice shelf that has broken off and 
drifted out to sea 

ICE JAM An accumulation of broken river ice or sea ice caught in a narrow channel 

ICE KEEL From the point of view of the submariner, a downward-projecting ridge on the underside of the ice 
canopy. The counterpart of a ridge. Ice keels may extend as much as 50 m below sea level 

ICE LENS A discontinuous layer of ground ice tapering at its extremities. Ice lenses in soil occur roughly parallel 
to each other, generally coincident with the direction of heat loss, and commonly in repeated layers. A 
discontinuous horizontal ice band in firn or snow that tapers at its extremities 

ICE MOUND 1) A surface mound of ice or an icing. 2) A ground ice mound 

ICE PACK 1) A large expanse of sea ice composed of many fragments consolidated by wind, waves, and 
currents. 2) Ice-covered areas of the polar seas 

ICE-PRESSED FORMS Forms and structures resulting from the lateral and upward squeezing, flow and 
compression of sediment, mostly till, under the static pressure of glacier ice 

ICE PRESSURE Pressure against a dam or other engineering structure located in water caused by expansion of 
lake or river ice due to a change in temperature or to impact of moving ice 

ICE-PUSH TERRACE A ridge formation along a shore caused by the shoreward movement of ice and the 
consequent scraping and pushing of such shore materials as sand, gravel, and driftwood 

ICE RAMPART See LAKE RAMPART 

ICE-RICH PERMAFROST Perennially frozen ground that contains ice in excess of pore fillings 

ICE SHEET A glacier forming a continuous cover over a land surface, moving outward in many directions. 
Continental glaciers, ice caps, and some highland glaciers are examples of ice sheets 

ICE SHELF A floating ice sheet of considerable thickness showing 2-50 m or more above sea-level, attached to 
the coast. Usually of great horizontal extent and with a level or gently undulating surface. Nourished by 
annual snow accumulation and often also by the seaward extension of land glaciers. Limited areas may be 
aground. The seaward edge is termed an ice front 

HYDRAULIC DIFFUSIVITY A parameter used in the description of permeable materials, and expressed as 

transmissibility 

storage coefficient 

hydraulic conductivity 

specific storage coefficient 
or 

HYDRAULIC DISCHARGE OF GROUNDWATER Discharge of groundwater through seepages, springs, and wells 

HYDRAULIC ELEMENTS The depth, cross-sectional area, wetted perimeter, velocity, etc., of water flowing in 
a channel 

HYDRAULIC FILL Embankment material carried and placed by water flowing in flumes or pipelines 

HYDRAULIC GRADE LINE In a closed conduit, an imaginary line or curve connecting the levels to which water 
will rise in vertical open pipes extending upward from the conduit. In an open channel, the free surface of 
flowing water 

HYDRAULIC GRADIENT As applied to hydraulics, it is the slope of the hydraulic grade line, and can be 
expressed in feet per mile, or meters per kilometer, as a decimal fraction, or as the slope of the grade line if it 
is not linear. As applied to the groundwater environment, it is the difference in hydraulic head between two 
points divided by the distance between the points. It is directionally dependent. It may be used to describe 
the slope of the water table or gradient below the water table 

HYDRAULIC GRADIENT, CRITICAL The hydraulic gradient at which the intergranular (effective stress, grain-to-
grain stress) pressure in a mass of cohesionless material is reduced to zero by lift forces caused by upward 
seepage. See QUICK CONDITION 

HYDRAULIC JUMP In open channel flow, a change in flow conditions accompanied by a stationary, abrupt, 
turbulent rise in water level in the direction of flow 

HYDRAULICS Study of the flow of fluids. In civil engineering, this concerns mainly the flow of water in rivers, 
water supply, dam building, irrigation, and drainage 

HYDROELECTRIC SCHEME A project or completed engineering structure for generating water power. Usually 
includes building a dam, diversion tunnels or open channel, spillway, intake structure, penstocks, powerhouse 
and switchyard (power generating station) 

HYDROGEOLOGY The study of subsurface water,  including consideration of its geological environment; its 
physical and chemical properties, natural movement, recovery, and utilization. It differs in connotation from 
geohydrology and groundwater hydrology only in its increased emphasis on geological factors 

HYDROGRAPH Graph showing stage, flow (discharge), velocity or other features and properties of flowing 
water with respect to time. The time record of stream discharge at a given cross section of a stream or of 
stream surface elevation at a given point 

HYDROGRAPHIC Pertaining to the measurement or survey of bodies of water and associated terrain 

HYDROGRAPHIC MAP Map showing a portion of the waters of the earth including shore lines, the 
topography of submerged portions, and as much of the topography of the land surface above water as is 
necessary for the purpose intended 

HYDROGRAPHY The description of the sea, lakes, rivers, and other aqueous portions of the earth’s surface. 
The surveying and mapping of navigable waters 

HYDROLACCOLITH See PINGO 

HYDROLOGIC Pertaining to the cyclic movement of waters of the earth – precipitation, runoff, storage, 
evaporation, and transpiration – and its quantitative distribution 
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ICE STREAM  Part  of an inland ice sheet in which the ice flows more rapidly and not necessarily in  the same 
direction as the surrounding ice. The margins are sometimes clearly marked by a change in direction of the 
surface slope but may be indistinct 

ICE-THRUST MORAINE   Broadly arcuate, subparallel ridges, commonly high (up to 200 feet, or       60 m), 
large and long (up to several miles, or km), resembling moraines but composed mostly of detached blocks of 
unconsolidated bedrock and/or Quaternary deposits that have been folded and thrusted by glacial pressure. 
Ice-thrust moraine is intimately associated with lodgement till and in many places it is covered by ablation till, 
forming hummocky knobs and knolls on the surface of large areas of subparallel arcuate ridges 

ICE-WALLED LAKE Lakes formed on a glacier or on the ground below a glacier with thin or thick ablation 
debris in and on the surrounding stagnant glacier ice. Ice-walled lake-plain sediments represent the fine 
materials washed from glacial sediments in the surrounding ice 

ICE-WALLED LAKE PLAIN A flat glacial-lake plain underlain by laminated silt and clay deposits perched above 
the surrounding moraine, resembling buttes and small mesas. When they were formed the lake was 
surrounded by stagnant glacier ice. Sand and gravel sometimes occurs around the margins of these plateau-
like features, where streams flowed off the stagnant ice and into the adjoining lake. The topography of 
collapsed lake sediment in these plains is similar to that of collapsed till, although it tends to be more 
subdued, with gentler slopes. The sediment also contains fewer stones than most tills. However, the 
sediment is not necessarily free of stones because some may be rafted in on pieces of calved glacier ice. 
Bedding may be horizontal, broadly folded, or intricately contorted 

ICE WEDGE A downward-tapering, wedge-shaped tabular body of foliated ground ice; typically 1 cm to 3 m 
(10 feet) wide and 1 m (about 3 feet) to 10 m (about 33 feet) high. Also called wedge ice 

ICE WEDGE FISSURE POLYGON See ICE WEDGE POLYGON 

ICE WEDGE POLYGON Large-scale polygonal features in permafrost areas, commonly outlined by shallow 
trenches underlain by ice wedges. Also called frost-crack polygons, ice-wedge fissure polygons, Taimyr 
polygons, and tundra polygons. Includes both high center and low center polygons 

ICING A mass of surface ice formed during the winter by successive freezing of sheets of water that seep 
from the ground, from a spring, or from a creek or river. See AUFEIS 

ICING MOUND A localized icing of substantial thickness but of more or less limited areal extent. It may also 
form entirely or in part by the upwarp of a layer of ice resulting from hydrostatic pressure 

IGNEOUS ROCK Rock formed from the cooling and solidification of magma, and that has not been changed 
appreciably since it formed 

ILLITE See HYDROUS MICA 

ILLUVIAL HORIZON A soil layer or horizon in which material carried from an overlying layer has been 
precipitated from solution or deposited from suspension. The layer of accumulation. The B-horizon of a soil 
profile 

ILLUVIATION The process of deposition of soil material removed from an upper horizon and deposited in an 
underlying horizon. See ELUVIATION 

IMAGE Representation of an object on any medium by optical or electronic means 

IMAGE/FRAME Data from one spectral band of one sensor for a normal framing area of the earth’s surface 

IMAGE INTERPRETATION The use of systems, techniques, or processes of analyzing imagery in order to 
produce significant, reliable, and detailed information concerning the natural or cultural features of the area 
imaged and to determine or infer the factors which the observable presence, conditions, or use of these 
features imply 

IMAGERY Images collectively. Produced electronically or by optical means on film, electronic display devices, 
or other media 

IMBIBITION Absorption of a liquid into the pores of a solid. Absorption of water by plants from the soil. Also, 
osmotic pressures associated with imbibition of water by alkalic silica gels, formed from  the reaction of 
opaline-silica rock particles with the alkalies of cement, produces expansion and deterioration of concrete 

IMMATURE SOIL A soil with indistinct or only slightly developed horizons because of the relatively short time 
it has been subjected to the various soil-forming processes. A soil that has not reached equilibrium with its 
environment. Includes Regosols and Lithosols 

IMPAIRED QUALITY Pollutants concentrated in sufficient quantities in water to be unsuitable for breathing, 
drinking, etc. 

IMPERVIOUS Term applied to soil or rock materials through which water cannot pass or can pass with great 
difficulty and at a very slow rate (e.g. clay, shale) 

IMPRINT The impression made on a soft surface of mud or sand by organic or inorganic bodies that have 
come in contact with it 

INACTIVE ICE WEDGE An ice wedge that is not actively growing today 

INCISE Cut down into, as a river cuts into a plateau 

INCISED MEANDER A deep sinuous valley cut by a rejuvenated stream, the meandering course having been 
acquired in a former cycle. An entrenched meander. See INTRENCHED MEANDER 

INCISED RIVER  A river which has cut its channel through the bed of the valley floor as opposed to one 
flowing on a floodplain. Also, a river or stream which has formed its channel by the process of degradation 

INCOMPETENT A loose and general term, often used without a precise meaning. Loosely, a rock that can 
easily be deformed and that has little strength. May also refer to soft or fragmented rock in which an opening 
– such as a borehole or an underground working place – cannot be maintained unless artificially supported by 
casing, cementing, or timbering 

INCOMPETENT BED An incompetent bed is one that is relatively weak, cannot transmit pressure for any 
distance, and that has a tendency to deform plastically. Usually includes weathered shales and some altered 
igneous and metamorphic rocks 

INDEX OF LIQUIDITY or LIQUIDITY INDEX Water content of a soil sample minus the water content at the 
plastic limit divided by the index of plasticity 

INDEX MAP (PHOTOGRAMMETRY) A map showing the location and numbers of flight strips and 
photographs. Also called a photo index. An index map made by assembling individual photographs in their 
proper relative positions and copying the assembly photographically at a reduced scale 

INDEX OF PLASTICITY or PLASTICITY INDEX The difference between the water contents of a clay at the liquid 
and at the plastic limits. It shows the range of water contents for which the clay is plastic. Clay with a high 
plasticity index is said to be very plastic or highly plastic, usually over 50% and sometimes reaching several 
hundred per cent 

INDEX PROPERTIES Those properties that distinguish one soil from another. There are two types soil grain 
properties (size, shape, and chemical constitution), and secondly, soil aggregate properties (such as dry 
density, moisture content, and consistency limits). The former refer mainly to sands and the latter mainly to 
clay and silt materials 

INDICATOR PLANTS Plants that indicate, broadly, the ecological or environmental conditions of an area, as 
salinity, alkalinity, depth to the water table, and soil qualities or deficiencies. Plants characteristic of specific soil 
or site conditions 

INDURATED The term is applied to sediments hardened or lithified into rocks by pressure, cementation, or 
recrystallization during diagenesis 

INDURATED SOIL A hard dense soil that will not soften when water is added 

INDURATION The process of hardening of sediments by cementation, pressure, and recrystallization during 
diagenesis 

INFILTRATION The process whereby water soaks into or is absorbed by the soil or the upper part of the soil 
moisture zone. Distinction is sometimes made between the terms infiltration and percolation. The latter is 
used to describe the downward flow of water through the zone of aeration toward the water table 

INFILTRATION RATE Maximum rate at which soil can absorb rain or shallow impounded water 

INFLUENT   1) Sewage, water,  or other liquid, raw or partly treated, flowing into a reservoir, basin,    or 
treatment plant. 2) A tributary stream or segment of stream that discharges water to the zone of saturation. 
The upper surface of the influent water stands at a higher level than the adjoining water table or piezometric 
surface to which it contributes 

INFLUENT SEEPAGE Seepage of water from a channel outward into the ground 

INFLUENT STREAM A stream that loses water by seepage into the ground 

INFRARED FILM Black-and-white (panchromatic) and color film that has a response of about 0.9 
micrometers. Unless elements of the scene are very hot, these films respond to variations in reflected 
illumination (as do ordinary films) rather than to thermally emitted radiation. Such films have proved useful 
in aerial photography. Infrared film is not to be confused with infrared radiometer and line-scan systems 
utilizing solid state detectors and raster-scan devices to record infrared radiation in the middle or thermal 
infrared region beyond 0.9 micrometers 

INFRARED IMAGERY, THERMAL Imagery produced by a thermal infrared scanner device that is sensitive to 
heat waves, or thermal energy, and therefore detects small differences in the surface (skin) temperature of 
terrain objects on the earth’s surface. This heat-sensing imagery is useful in mapping thermal patterns in 
lakes, detecting thermal loads discharged into rivers and lakes by power and other industrial plants, spotting 
sources of groundwater effluent that is colder than the surface waters into which it discharges, mapping soils 
and rocks that are colder or warmer than neighboring soils or rocks, detecting and mapping permafrost 
conditions, etc. The image-forming system, equipped with a thermal or quantum-detector sensitive to 
infrared radiation (generally in the 3 to 14 micrometer wavelength region), converts an infrared signal to a 
voltage output which is amplified and recorded on film or magnetic tape, or is viewed directly. The result, 
when printed as a film positive, commonly is a black- and-white image in which the gray scale steps 
represent increments in the radiant flux from the object imaged 

INFRARED PHOTOGRAPHY Infrared rays of light are those just beyond the red end of the visible spectrum. 
They are invisible and are detected by their photographic or thermal effects. Their wavelengths are longer than 
those of visible light but shorter than radio waves. Infrared photography uses a special film that is more 
sensitive to infrared rays than to light rays. Black-and-white infrared photography  can be used to locate 
small and obscure surface-water courses, detect high water tables, determine  the presence of fresh-water 
intrusions in to coastal waters, and differentiate softwoods (conifers] from hardwoods (deciduous trees). 
Includes both black-and-white infrared photography and color infrared photography, which is also called false 
color photography. Black-and-white infrared photography is taken with emulsions sensitive to that portion of 
the electromagnetic spectrum between 0.72 microns and the upper limit of film sensitivity at about 0.90 
microns. With filters, color infrared photography can be made sensitive to most of the visible spectrum plus 
those heat waves that are in the near-infrared band, or from about 0.5 microns to 1.35 microns. Color infrared 
(false color) photography is used to help detect plant stresses caused by insects, disease, drought, salinity, 
smog, etc. It also pierces smoke and ground haze to give clues to water-quality conditions in lakes and rivers 

INFRARED PHOTOGRAPHY, COLOR See INFRARED PHOTOGRAPHY 

INGROWN MEANDER A continually growing or expanding incised meander formed during a single cycle of 
erosion by the enlargement or accentuation of an initial minor sinuosity while the stream was actively 
downcutting; a meander that “grows in place”. It exhibits a pronounced asymmetric cross profile (a well-
developed, steep undercut slope on the outside of the meander, a gentle slip-off slope on the inside) and is 
produced when the rate of downcutting is slow enough to afford time for lateral erosion 

INHERITED CHARACTERISTICS OF SOILS Soil characteristics due directly to the nature of the parent material, 
as opposed to environmental characteristics such as climate and vegetation 

INJECTION WELLS Deep wells into which liquid wastes are pumped for disposal 

INLAND WATERS All water sources on the earth’s surface that are not ocean or sea are considered inland 
waters 

IN PLACE Said of a soil or rock mass occupying the position it had when originally formed 

INSELBERGS See TORS, BORNHARDTS, and INSELBERGS 

IN SITU In its natural position or place. Said specifically of a rock, soil, or fossil when found in the place where 
it was originally formed or deposited. Not redeposited or reworked 
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INTRINSIC PERMEABILITY   A measure of the relative ease with which a porous medium can transmit a liquid 
under a potential gradient. It is a property of the porous medium alone, and is independent of the nature of 
the liquid and of the forces causing the flow. It is related to the coefficient of permeability, K, as follows: K = 
kρg/µ, where k is intrinsic permeability; ρ, fluid density; g, a gravitational constant; and µ, viscosity 

INTRUSION A body of igneous rock that invades other older rock. Also, a foreign body in a soil mass, as a 
CROTOVINA 

INTRUSIVE IGNEOUS ROCK Rock that originated from solidification of magma emplaced in older bedrock. A 
rock that consolidated from magma beneath the surface of the earth 

INUNDATION Covering of an area by flood waters 

INVERSION OF RELIEF Places where, as a result of prolonged denudation, synclines may ultimately form high 
ground and anticlines form low ground. Also, where topographic forms are inverted through the 
disintegration of thickly drift-covered, stagnant glacier ice 

INVERSION, STRATIGRAPHIC The folding back of strata upon themselves 

INVERSION, TEMPERATURE An increase of temperature with height above the earth’s surface, being the 
reverse of the normal situation, in which the temperature decreases with height. It is commonly experienced 
in hollows and valleys, especially in winter on calm clear nights when radiation has caused a considerable 
cooling and cold air has sunk down into depressions. Pools of cold air lie there, while on mountain slopes 
above the air is warmer. When the sky has been clear and the wind light for some time, it is also usual in fairly 
level areas in temperate latitudes for a temperature inversion to develop above the surface at night. In 
winter, during anti-cyclonic weather, the inversion may reach a considerable height, and may persist for 
several days. Dense winter fogs of some cities generally originate from this type of inversion 

INVERTED FOLD A fold with the anticlinal limb overlying the synclinal limb 

INWASH Alluvium or deltaic sediment of nonglacial origin deposited against the margin of a glacier  or into 
glacier-margin lakes. Opposite to outwash, but sometimes mingled or interbedded with outwash sediment 

INWASH DELTA A delta commonly consisting mainly of sands, built into existing and former glacial lakes by 
streams of nonglacial origin 

ION An atom, groups of atoms, or compounds that have a positive electrical charge resulting from the loss of 
one or more electrons (cations) or a negative electrical change by having gained one or more electrons 
(anions) 

IRON PAN An indurated soil horizon in which iron oxide is the principal cementing agent. Cementing agents 
may be iron-organic matter complexes, hydrous oxides of manganese and iron, or hydrous iron oxides. Also 
known as the ortstein horizon in certain Podzol soils 

IRRIGATION Distribution of water to land for farming. It usually involves digging canals and building 
engineering structures such as dams and impounding reservoirs. Also, in sanitary engineering, the disposal of 
sewage by spreading it over land 

ISLAND OF TALIK Unfrozen ground located beneath the seasonally thawed, or active, layer and in permafrost 

ISOHYET A line on a map joining places having equal depth of rainfall over a certain period 

ISOPACH, ISOPACHOUS LINE, or ISOPACHYTE A line on a map drawn through points of equal thickness of a 
designated unit 

ISOPLETH A line on a map or chart drawn through points of equal size or abundance 

ISOTHERM Any line connecting points of equal temperature. 

ISOTROPIC Having the same properties in all directions 

ISOTROPIC MASS A mass having the same property or properties in all directions 

ISOVEL Line on a diagram of a channel or channel section connecting points of equal velocity 

IN-SITU SOIL TESTS Tests made on soil in a borehole, tunnel, or trial pit. For example, static or dynamic 
penetration tests, vane tests, field permeability tests made by pumping from boreholes, measurement of soil 
density in place, and vertical or lateral loading tests 

INSOLATION Energy emitted by the sun which reaches the surface of the earth. About 45% reaches the earth, 
of which nearly a quarter is immediately reflected back into space depending on the nature of the surface. 
The remainder is converted into long-wave heat rays that heat the surface of the earth and, by conduction, 
the layer of air resting upon it 

INTACT CLAY A clay deposit with no visible cracks or fissures. A clay undisturbed by creep, landslide, 
subsidence, etc. 

INTAKE AREA OF AN AQUIFER An area where water infiltrates and eventually reaches an aquifer or the zone 
of saturation 

INTEGRATED DRAINAGE The drainage of an initial surface becomes integrated as local undrained 
depressions fill and overflow and become incorporated into one master drainage system 

INTENSITY OF AN EARTHQUAKE A relative number, or scale, expressing the severity of an earthquake as 
indicated by the energy released. In North America, the open-ended Richter scale of earthquake intensity is 
in common usage 

INTENSITY OF RAINFALL Rainfall in a unit of time 

INTERACTIONS Ecologists sometimes describe complex relationships between organisms as 
1) commensalism and mutualism, in which the relationships are either beneficial or neutral; and 2) 
competition, parasitism, and predation, in which they are inhibiting or harmful 

INTERBEDDED 1) Occurring between beds. 2) Beds of one kind of soil or rock sandwiched between other 
beds of a different material. Also called interstratified, interdigitated, interfingered, or inter layered 

INTERCEPTION   Process by which precipitation is caught and held by foliage, twigs, and branches   of trees, 
shrubs, and other vegetation and is therefore lost by evaporation before reaching the ground surface 

INTERFACE Contact surface separating two different substances 

INTERFINGER To grade or pass from one material into another through a series of interlocking or overlapping 
wedge-shaped layers 

INTERFLOW 1) Water infiltrating the soil and moving laterally through the near-surface soil or rock materials 
until it returns to the surface at some point downstream from its point of infiltration to flow to a stream as 
surface runoff or to be intercepted in its course by a stream channel – i.e. subsurface flow. 
2) That movement of water of a given density in a reservoir or lake between layers of water of different 
density and usually caused by the inflow of water either at a different temperature, or a different silt or salt 
content 

INTERFLUVE The area or divide between two neighboring rivers 

INTERGLACIAL or INTERGLACIAL INTERVAL Pertaining to the time between glaciations 

INTERGRADE (PEDOLOGY) A soil possessing some distinguishing characteristics of more than one genetic 
type of soil, as a Podzolic soil showing some features of a Solonetzic soil 

INTERLOBATE Situated between lobes. In geology, lying between adjacent glacial lobes, as stratified drift or 
till deposits in an interlobate position 

INTERLOBATE-AND-KAME MORAINE Hummocky to short transverse ridges composed partly of till and partly 
of complexly and variably sorted, stratified drift formed in the re-entrant between two ice lobes, and 
commonly consisting of thick, kettled kame deltas and kame fields 

INTERLOBATE MORAINE A moraine built between two adjacent glacial lobes 

INTERMITTENT SPRING A spring whose discharge occurs only during certain periods and ceases at other 
periods, with a variable rate of flow. Also called a temporary spring 

INTERMITTENT STREAM Stream that carries water only during some periods of a year and which ceases to 
flow because evaporation and seepage into its bed and banks exceed available stream flow. An intermittent 
stream commonly located above the water table and whose flow can be correlated to the seasons and to 
rainfall statistics 

INTERNAL DRAINAGE 1) In geomorphology, the drainage in a closed topographic basin not reaching the sea. 
2) In pedology and soil mechanics, those qualities of the soil, as permeability, which determine the downward 
flow of excess water through the soil. Several classes of internal drainage may be distinguished. NONE: no 
free water passes through the soil mass. A high water table is commonly responsible. VERY SLOW: rate of 
movement is much too slow for optimum growth of important 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 

INTERNAL FRICTION The portion of the shearing strength of a soil indicated by the terms p tan ø in 
Coulomb’s equation s = c + p tan ø. It is usually considered to be due to the interlocking of the soil grains and 
the resistance to sliding between the grains. Also called the angle of shearing resistance 

INTERPRETER A person who deduces the significance of certain kinds of data, as an airphoto interpreter of 
terrain data 

INTERPUPILLARY DISTANCE See EYE BASE 

INTRAZONAL SOILS Any group of soils with well-developed soil characteristics that reflect the dominating 
influence of some local factor of relief, parent material, or age over the normal effect of the climate and 
vegetation. Often a condition of poor drainage or excessive sodium or salt content (salinity) is responsible. 
Some examples are Saline, Solonetzic, Gleysolic, and Calcimorphic (high lime) soils 

INTRENCHED MEANDER Meander enclosed by steep valley walls. May originate by near-vertical downcutting 
of a river already possessing a meander pattern or the meander may develop during the process of 
downcutting. See INCISED MEANDER 

J 
JOINT A fracture in a rock. A joint differs from a fault in lacking displacement on opposite sides of the 
fracture. A fracture in rock along which no movement, or dislocation, has taken place 

JOINT SET A widespread group of parallel joints 

JOINT SPRING A spring issuing from joints in rock 

JOINT SYSTEM Two or more intersecting joint sets, or any group of joints with a characteristic distribution, as 
radial or concentric patterns 

JURASSIC See GEOLOGICAL COLUMN and TIME SCALE 

JUVENILE WATER Water that is derived from the interior of the earth and has not previously existed as 
atmospheric or surface water. Doubt has lately been expressed whether such water still exists within the 
depth of observation available to people 

K 
KAME    A short, irregular ridge, hill, or mound of stratified drift deposited in contact with glacier ice by 
meltwater. Kames may form in holes and fissures on, in, and under stagnant glacier ice as well as, more 
commonly, at the margin of the glacier on the adjoining deglaciated land surface. Thus kame deposits may 
be deposited in superglacial, englacial, subglacial, or ice-marginal positions. They may appear as a single 
mound, as groups of clusters of closely associated sharply irregular hummocky mounds and ridges (kame 
moraine, kame field, kame complex, or kame group), as an isolated more or less flat- 
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topped mesalike mound (kame delta), or as kettled or nonkettled terraces deposited between the former ice 
margin and nearby valley wall (kame terrace). Kames may form in three different environments: 1) in lakes 
and ponds, 2) in the beds of meltwater streams, and 3) in places characterized by alternate running and 
stagnant meltwater. Bedding within kames tends to be highly irregular, with adjoining finer and coarser beds 
pinching out. The strata are locally cross-bedded and are commonly folded and faulted as a result of collapse 
of the sediments after melting and removal of the supporting glacier ice. Variably washed sand and gravel are 
the most common constituents; but silt beds, boulders, and till within and overlying the main sand and 
gravel body are common in some kames. Kames may be low mounds and relatively inconspicuous features 
but, more customarily, they are large, conical, steep-sided, conspicuous features of the landscape 

KAME-AND-KETTLE TOPOGRAPHY Surface formed by a kame complex that is characterized by numerous, 
commonly sharply depressed kettleholes 

KAME COMPLEX A series of interconnecting kame mounds and coalescing elongate kame ridges. Also, 
referred to as kame-and-kettle complex 

KAME DELTA A small or large and conspicuous mesalike form deposited where meltwater discharged into a 
temporary glacial lake or pond lying on, in, under, or against stagnant glacier ice. Kame-delta sediments tend 
to be better bedded and better sorted than kames built on land, have a distinct flat top and uniformly 
inclined frontal margin that is often lobate in outline, and that is underlain by long foreset beds, sloping at the 
natural subaqueous angle of repose of clean sand and gravel 

KAME FIELD A group of kames, including in places kettles and short esker segments 

KAME MORAINE Groups or elongate strings of hummocky mounds of irregularly bedded sand and gravel with 
subordinate till, deposited unevenly from meltwater flowing along or near a moving or decaying stagnant 
glacier. The inner faces of the kames represent slumped sediments that rested against the ice 

KAME TERRACE A terrace-like body of stratified silt, sand, and gravel along with slumped ablation till laid 
down by meltwater streams that discharged into the trough between a glacier and its enclosing valley walls. It 
is sometimes called an ice-contact terrace. Kame terraces resemble alluvial terraces except that they are 
more irregular in outline and form. Commonly they contain many kettle depressions and show highly 
disturbed irregular bedding. Kame terraces are common in mountain and foothill valleys formerly occupied by 
valley glaciers 

KAOLIN An aluminosilicate mineral of the 1:1 crystal lattice group – that is, consisting of one silicon 
tetrahedral layer and one aluminum oxide-hydroxide octahedral layer 

KARST A limestone plateau marked by sinkholes and underlain by cavernous soluble, generally carbonate, 
rocks possessing subterranean drainage channelways that largely follow solution-widened joints, faults, and 
bedding planes 

KARST TOPOGRAPHY A region where limestone or other relatively soluble rocks underlie a surficial residual 
soil layer, and where the land surface is dotted by numerous sinkholes with irregular intervening divides and is 
characterized by solution valleys and disappearing streams 

KARST WINDOW An unroofed portion of a cavern, revealing part of a subterranean river 

KATION The alternate spelling CATION is preferred See ION 

KELP The general name for several species of large seaweeds. A mass or growth of large seaweed or any of 
various large brown seaweeds 

KETTLE or KETTLEHOLE A sharply outlined closed depression in glacial drift created by the melting out of a 
mass of underlying ice. Many kettles are steep-sided bowl-shaped depressions resembling a kettle drum in 
form. Commonly 10 to 100 feet (3 to 30 m) deep and 100 to 500 feet (30 to 150 m) across, they tend to be 
more classically developed and thus better expressed in deep and extensive ice-contact and outwash 
sediments than in till, in which they commonly occur. Kettles may be formed from projecting ice masses, 
from wholly buried small or extensive bodies of ice, and from floated-in or dropped-in chunks of ice. 
Kettleholes may be drained or undrained; and the larger kettles may be occupied by  lakes, ponds, marshes, or 
swamps. Coalescing kettles and kettle chains are quite common in some areas. Extensive outwash plains 
dotted with kettles are called pitted outwash plains. In many places it appears that the pitted, or kettled, 
outwash sediments were deposited on top of a more or less continuous sheet of stagnant ice of variable 
thickness. Isolated blocks of ice persist longest in pre-existing depressions, as buried preglacial, interglacial, 
and interstadial valleys. The occurrence of elongated valley-like kettles and long lines of kettles may be the 
reflection of buried drainage features – valleys in which the ice lasted longer than elsewhere 

KETTLE MORAINE A moraine whose surface is marked by many kettles 

KEY BED or HORIZON See MARKER BED or HORIZON 

KNICK POINT See NICK POINT 

KNOB A rounded hill or mountain, especially an isolated one 

KNOB-AND-BASIN TOPOGRAPHY Same as knob-and-kettle topography or kame-and-kettle topography 

KNOLL A small isolated rounded hill or mound. Also, a submerged elevation of rounded shape rising from the 
ocean floor but less prominent than a seamount 

KNOLL SPRING A spring issuing from the top of a small knoll or mound. Also called a mound spring. They are 
produced by precipitation of mineral matter from spring water or by accumulation of vegetation 

KNOT A unit of velocity used in navigation. It is equal to 1 nautical mile (6,080 feet) per hour 

KOLK Rotational flow about a horizontal axis. Induced by a reef and breaking the surface in a boil. The term is 
not recognized in fluid mechanics. Actually, any general turbulence. See EDDY 

KROTOVINA See CROTOVINA 

KRUMMHOLZ Wind-twisted, scrubby, depressed “trees,” often forming a characteristic zone at alpine and, 
less commonly, arctic timber lines (limit of tree growth). See TUCKAMOOR 

L 
LACUSTRINE Pertaining to lakes. The sedimentary deposits laid down under water on the bed of a lake 

LACUSTRINE DELTA or LAKE DELTA A delta built where a stream discharges into a lake. Many such deltas 
were deposited in temporary glacial lakes that formed during deglaciation in Pleistocene time 

LACUSTRINE DEPOSIT Material deposited in lake water and later exposed either by lowering of the water 
level or elevation of the land. Refers to fresh-water deposits in ponds and lakes of both nonglacial (lacustrine 
deposits) and glacial origin (glacial-lake, glaciolacustrine, or simply lacustrine deposits). Three common kinds 
of glacial-lake deposits are a) deep-water offshore silty and silty clay sediments, which locally contain some 
ice-rafted pebbles, stones and till; b) shallow-water nearshore laminated silt and fine-sand sediment, also 
with some pebbles rafted in by ice; and c) beach ridges composed of silt, sand, gravel and, less commonly, 
cobbles 

LAG or LAG GRAVEL A layer of coarse gravelly and bouldery material left behind on the bed of a stream, on a 
desert floor, or on the top of a till knoll or terrace after the finer material has been eroded away by running 
water or wind. Therefore lag gravel is a residual gravel composed of hard rock fragments that are left on desert 
floors after long-continued wind erosion, or it is gravel rolled and dragged along the bottom of a stream and 
remaining, or lagging behind, after finer sediment sizes have been carried away. Example: stones and gravel 
on the beds of abandoned glacial-spillway channels excavated in bouldery till in late glacial and early 
postglacial times by swift-flowing meltwaters 

LAGG See MARGINAL DITCH 

LAGOON A body of shallow water adjacent to the open sea, particularly one possessing a shallow restricted 
connection with the sea, as a tidal inlet. Lagoons may contain either brackish water or salt water 

LAHAR See MUDFLOW, VOLCANIC 

LAKE Any standing body of inland water having only a restricted or no outlet and generally of considerable 
size. May be formed by glacial, volcanic, or tectonic activity, by solution, by damming, by landslides, 
engineered works, or by the erosional and depositional action of running water, waves, and the wind. A lake 
is larger than a pond. The water is too deep for plants to grow and to emerge above the water level except 
around the shore. The temperature of the water is relatively stable from day to day; but in many northern 
lakes the phenomenon of temperature layering occurs in summer. The composition of lake waters ranges 
from nearly pure in some northern lakes to highly saline, the amount of salt varying with the amount of salt 
entering the lake in surface water and groundwater and the rate of evaporation of water in the lake 

LAKE CLAYS Lenticular or basin-shaped bodies of clay deposited in ponds or lakes, and commonly of variable 
thickness 

LAKE RAMPART A ridge of sand, gravel, and driftwood along a lake shore formed by the shoreward 
movement of lake ice. Also called an ice rampart. Lake ramparts form as lake ice moves toward shore 
impelled by thermal expansion, wind, waves, or currents. Compound lake ramparts form an ice-push terrace 

LAMINAR FLOW or VISCOUS FLOW Flow in which the streamlines are parallel due to viscosity, turbulence is 
absent, and head loss is proportional to first power of velocity. Occurs in natural channels only if dimensions 
are very small or if velocities are very low. In channels with smooth boundaries, it may occur in a thin layer 
adjacent to the boundary, even though the main flow is turbulent 

LAND In addition to the soil of which it is composed, the term includes such other attributes as rock and 
mineral deposits; water distribution and water supply; climate; location in relation to centers of commerce, 
populations and other land; size of the individual tracts or holdings; existing plant cover; and engineered 
improvements 

LAND CLASSIFICATION The arrangement of land units into various categories based upon the properties of 
the land or its suitability for some particular purpose 

LANDFORM A topographic feature of the earth’s surface formed by natural causes and processes. It may be 
an erosional form or depositional form, and may have had either a simple or complex history. Landforms are 
defined in terms of their size, shape, and slope patterns; the subsurface materials of which they are 
composed; and their mode of origin, or genesis. They include mountains, plateaus, plains, etc. (the major 
landforms); alluvial fans, moraines, eskers, and dunes, etc. (the minor landforms); and relict current scars on 
abandoned floodplains or outwash plains and gully forms, etc. (microrelief landforms, or microforms). The 
minor depositional landforms in particular are units of the landscape that a) exhibit characteristic 
geomorphologic expressions; b) contain repetitive geological associations in which the surface form and 
material in that form are closely coupled with genesis and process; 
c) possess typical and recurrent ranges of geotechnical, hydrological, and biological properties; d) have 
characteristic topographic, drainage, and soil patterns, and support characteristic plant and other ecological 
communities depending on the climate; and e) possess recurrent engineering and construction problems. 
Accordingly, correct identification of the landform in photo analysis studies commonly allows the observer to 
make a number of meaningful statements about the behavior, capabilities, and significance of different 
landforms for a particular discipline, use, or project investigation 

LANDSCAPE The total aspect of any area whether cultural or natural, urban or rural. Includes all features 
such as topography, drainage and other water bodies, erosion, vegetation, land use, soil and rock features, 
and geological structure that distinguish one part of the earth’s surface from another. It   is sometimes 
conceived to be that portion of land which the eye can comprehend in a single view 
– including all its natural and cultural features. Refers to all visible features of a piece of the earth’s land 
surface. Used as a synonym for terrain by some investigators. See CULTURAL LANDSCAPE and PHYSICAL 
LANDSCAPE 

LANDSLIDE A general term for an entire group of phenomena that involve the downslope movement of 
natural masses of soil and rock materials, artificial fills, or mixtures of these. The non-restrictive term 
includes a wide variety of falls, slides, and flows – and old, young, and presently active slope failures. 
Landslide-generating mechanisms may be external (undercutting of the toe of a slope, added weight from 
extra material or moisture content, earthquakes or other vibrations) or internal (as the effect of groundwater 
on the shear strength of soil) 
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LIME, AGRICULTURAL In strict chemical terms, calcium oxide. In practical terms, it is a material containing 
carbonates, oxides and/or hydroxides of calcium and/or magnesium and is used to neutralize acid soils 

LAND USE The use or non-use of the land surface, which has a determining effect on the broad social and 
economic patterns of a region. Four very general land-use classes are crop land, pasture or range land, forest 
land, and waste land 

LAND-USE PLANNING The development of plans and zoning for uses of land that will best serve the public 
need over long periods, together with the formulation of ways and means for achieving these uses. Includes 
rural and such urban land use as residential, commercial, industrial, etc. 

LATERAL A small irrigation channel 

LATERAL ACCRETION DEPOSITS The deposit that forms wherever a stream meanders, erodes its outer 
concave bank, while building its inner convex bank by the deposition of material brought there by rolling and 
saltation of bedload sediment. 

LATERAL EROSION Erosion of the walls of a stream valley 

LATERAL MORAINE  An elongate body of drift lying on the surface of a glacier near the valley wall or a 
moraine deposited at or near the lateral margin of a glacier 

LATERAL PLANATION Reduction of the land by the lateral movement of a stream against its banks 

LATITUDE The angular distance of a point on the earth’s surface north or south of the equator, measured from 
the centre of the earth 

LATOSOL The terms Ferralitic and Ferruginous soils are now corning into use. Ferralitic soils are old deeply 
weathered acid red or yellow clays of 1:1 lattice structure, low cation-exchange capacity, low in silica and high 
in sesquioxides. They occur in wet tropical rain forests. Ferruginous soils are old, but not so deep as Ferralitic 
soils, and show more profile development including an illuviated clay horizon and formation of red iron 
compounds. Formed in a savanna climate 

LATTICE STRUCTURE The orderly arrangement of atoms or ions in a crystalline material 

LAVA Molten rock that has issued from the interior of the earth on to its surface through volcanoes or 
fissures. Depending on its gas content, composition, and temperature, lava takes different lengths of time to 
solidify 

LAW OF UNEQUAL SLOPES This law states that a divide separating asymmetric slopes will migrate away from 
the steeper slope 

LAYER Any bed or stratum of rock separated from adjacent rock by a plane of weakness or bedding plane, or 
by being distinctly different in minerological composition or appearance from adjacent tabular rock bodies 

LAYERED PERMAFROST Ground consisting of perennially frozen layers alternating with unfrozen layers, or 
taliks 

LEACHATE Pollutants that leach through the soil. These pollutants can either be suspended or dissolved solids 
and contaminate water as it courses over or seeps through the natural ground and sanitary landfills 

LEACHING 1) The process by which soluble organic and mineral matter is washed out of an upper layer of soil 
or rock material into a lower layer by percolating rain water. 2) The removal of materials in solution from soils 
or rocks 

LEAD Any fracture or passageway through sea ice that is navigable by surface vessels 

LEAKY AQUIFER An aquifer that is overlain or underlain by semipermeable strata from which or into which 
water will flow. Commonly refers to a leaky artesian aquifer 

LEAN CLAY Clay of relatively low plasticity. See FAT CLAY and HEAVY CLAY 

LEDGE ROCK or LEDGE 1) American term for bedrock not in common usage. 2) A rock layer more resistant to 
erosion than the layers above and below, as a resistant rather than a recessive bed. 3) As used by contractors, 
loosely any hard rock that is difficult to excavate 

LEE SIDE The sheltered side. The side protected from blowing wind, advancing waves, water currents, or 
flowing ice, as the downstream side of glaciated rocks which is generally indicated by roughened and steeper 
surfaces. Also used for the lee or downwind side of a sand dune See STOSS SIDE 

LEEWARD    On the side sheltered from the wind, as the lee side of a range of mountains 

LEGEND A description, explanation, set of symbols, shading, color, or other information in a panel on a map 
or chart to permit understanding and interpretation 

LENSING The thinning out of a stratum of soil or rock material in one or more directions 

LEVEE, ARTIFICIAL Dike or embankment constructed on or parallel to the banks of a stream, lake, or other 
body of water that protects the land side from inundation by flood waters and confines the stream flow to its 
normal channel 

LEVEE DELTA A delta that has long, narrow ridges on one or both sides of its distributary streams. It 
resembles a birdfoot, or goosefoot, delta 

LEVEE, LAVA The frozen sides of a lava flow forming a border of irregularly piled-up blocks of lava 

LEVEE, NATURAL A broad, low ridge of fine alluvium built along the side of a stream channel by water 
spreading out during overbank floods. It commonly forms the highest part of a floodplain. Both natural levee 
and stream bed may eventually be raised substantially above the adjoining floodplain 

LEVEE RIDGE The elevated ridge upon which a river flows owing to the building up of the stream bed and the 
natural levees on each side 

LEVEL OF ZERO ANNUAL AMPLITUDE The level to which seasonal change of temperature extends into 
permafrost. Below this level the temperature gradient of permafrost is more or less stable throughout the 
year 

LIFE FORM The vegetative size, structure, and appearance (physiognomy) of a plant. For example tree shrub 
dwarfshrub, herb, or moss 

LIGHT RAIN Rain falling with an intensity between a trace and 0.1 inches (0.25 cm) an hour 

LIGHT SOIL 1) A coarse-textured or sandy soil. 2) A soil with a low drawbar pull and hence easy to cultivate 

LIGHTWEIGHT AGGREGATE Expanded or bloated clay, sintered fly-ash, and foamed slag used for making 
plain or reinforced concrete buildings and engineering structures having low weight and high insulation 
qualities 

LIMB The flank of an anticline or syncline on either side of the axis 

LIMESTONE A sedimentary rock composed predominantly of calcium carbonate (CaCO3). If dolomite 
(CaMg(CO3)2) is present in appreciable quantities, it is called a dolomitic limestone. It may have an 
organic, chemical, biochemical, or mechanical origin 

LIMITING FACTOR An environmental factor limiting the growth or reproduction of an individual or a 
community of organisms 

LIMNOLOGY The scientific study of fresh waters, especially those of ponds and lakes. In its broadest sense it 
deals with all geological, physical, chemical, and biological conditions of ponds and lakes and the life in them 

LINEAMENT Significant lines or linear elements of landscapes that reveal something about the hidden 
architecture or origin of the underlying soils or rocks 

LINEAR ICE-BLOCK RIDGE or ICE-CRACK MORAINE Reticulate pattern of till crevasse fillings formed by 
pressing or squeezing of drift from beneath a glacier or by slumping of till into a crevasse system. Their origin 
may be difficult to determine or it may remain unknown 

LINE OF SEEPAGE, SEEPAGE LINE or PHREATIC LINE Seepage along the water table surface in situations 
where shallow groundwater is flowing parallel to the water table slope 

LINING A layer of clay, concrete, brick, stone, wood or other material on the bed of a canal or reservoir to 
reduce scour, friction, or leakage 

LIQUEFACTION or SPONTANEOUS LIQUEFACTION The sudden large decrease of the shearing resistance of a 
cohesionless soil. It is caused by a collapse of the internal soil structure by shock or other type of strain and is 
associated with a sudden, temporary increase of the pore-fluid pressure. It involves a temporary 
transformation of the material into a fluid mass. Loose fine sand and silt having a high void content may 
become “quick” temporarily and develop flow slides 

LIQUIDITY INDEX See INDEX OF LIQUIDITY 

LIQUID LIMIT The water content corresponding to the arbitrary limit between the liquid and plastic states of 
consistency of a soil. It is the water content at which a pat of soil, cut by a groove of standard dimensions, 
will flow together for a distance of ½-inch (1.27 cm) under the impact of 25 blows in a standard liquid limit 
apparatus 

LITHIFICATION In geology, a synonym for consolidation, which connotation is not recommended because the 
term consolidation is used in a different sense in engineering geology and soil and rock mechanics 

LITHOLOGY The study of rocks in terms of their minerological and chemical composition, texture, color, 
thickness, and structure. It commonly refers to all those visible features that impart individuality to rocks 

LITHOSOLS Azonal soils with little or no soil horizon development, and consisting chiefly of fresh to partly 
weathered rock or rock fragments 

LITTORAL Pertaining to or along the shore, particularly to describe currents, deposits and drifting by wave 
action or currents. Used in connection with oceans as well as bodies of fresh water. 

LITTORAL DEPOSITS Deposits laid down in the littoral zone between high and low water lines and in shallow 
water just beyond the low water mark. Materials moved in the littoral zone under the influence of waves and 
currents 

LITTORAL DRIFT  Material, such as sand and pebbles, moved in the littoral zone under the influence of waves 
and currents 

LITTORAL HABITAT OF A POND OR LAKE From the water’s edge outward as far as rooted plants grow. In most 
ponds and in shallow lakes this area may stretch from shore to shore. In many lakes there are typically three 
distinct concentric zones of flowering plants, except where the shore is so rocky or swept by waves that plants 
cannot grow. Closest to shore is the emergent plant zone. It is dominated by plants that are rooted to the 
bottom and have stems and leaves above the surface. Grasses, sedges, cattails and rushes are plants typical of 
the emergent zone. Broad flat-leaved water lilies, water ferns, and duckweeds characterize the floating-leaf 
plant zone. The innermost band of vegetation forms the submerged plant zone, in which pondweeds, 
hornworts, and waterweeds are typical. All have leaves that are either long and sinuous or bushy and very 
branched, characteristic adaptations of those few flowering plants that grow completely submerged. The 
littoral zone, dominated by higher plants, is the richest in the pond community. Here the greatest number of 
species of plants and animals are found. The littoral zone is also the easiest one for the observer to visit and 
study 

LITTORAL TRANSPORT Movement of material along the shore by waves and currents 

LIVE LOAD Repeated, moving, impact, and seismic loads acting on an engineering structure, and varying with 
time. See DEAD LOAD 

LOAD Material transported by a stream in chemical or colloidal solution, in suspension, or by traction and 
saltation. Material carried in solution consists of calcium and magnesium carbonates and other salts. The 
suspended load consists of very fine sand, silt, and clay. The traction and saltation load consists of cobbles, 
pebbles and sandbed materials rolled and skipped along or close to the stream bed by turbulent flow currents. 
The term refers to the quantity of material actually transported by a current, which is usually somewhat less 
than the capacity of the current. The size and quantity of material transported by water or other surface 
processes 

LOAD, BED The  coarse, solid particles within a body of flowing fluid, moving along or close above  the bed 

LOAD, SUSPENDED The fine solid particles turbulently suspended within a body of flowing fluid. See WASH 
LOAD 

LOAM The textural class name for soil having moderate amounts of sand, silt, and clay. Pedologically, loam 
soils contain 7 to 27 percent of clay, 28 to 50 percent of silt, and less than 52 percent of sand 

LOAMY Intermediate in texture and properties between fine-textured and coarse-textured soils. Includes all 
textural classes with the word loam as a part of the class name, as sandy loam, silty loam, loam, clay loam or 
silty clay loam 
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LOBE, GLACIAL A lobe or, more properly, a glacial lobe is the convexly curved projection or tongue of a 
continental glacier or ice sheet, measured in several tens of miles or a few hundred miles or kilometers 

LODGEMENT TILL Till deposited beneath a moving glacier, characterized by a compact, fissile structure and 
stones oriented with their long axes parallel to the direction of flow. Synonymous with basal till. See TILL 

LOESS A homogeneous, nonstratified, unindurated, yellowish to buff-colored windborne deposit consisting 
predominantly of silt-sized particles with subordinate amounts of fine sand and clay, porous and permeable, 
with a rude vertical parting common in many places. Typically this uniform, silty eolian material has an open 
structure, relatively high cohesion due to cementation with clay or calcareous material at grain contacts, and 
stands in nearly vertical cliffs or bluffs owing to numerous tiny, vertical tubes lined with calcium carbonate, 
thought to be the casts of grass stems and rootlets. Loess is commonly derived from the silts of deserts, glacial 
outwash or glacial-lake deposits, and extensive floodplains in proglacial arid environments. Three facies of 
true loess may be observed: 1) upland loess of eolian origin (direct wind deposition), 2) slope loess in which 
the original loess has been washed down slopes and therefore has been reworked by colluvial processes, and 
3) lakebed swamp or valley-floor loess in which the windborne silt has been deposited in lakes and swamps. 
Thick loess packets are composed of a cyclic succession of members. The loess layers themselves are from 1 to 
5 meters thick, nonstratified or very finely stratified, alternating with layers of fossil soil (paleosols), 
slopewash or solifluction materials, and even minor sand or gravel. In typical loess, moderately well-sorted 
loosely coherent grains between 0.01 to 0.05 millimeters in diameter form the dominant grain-size fraction. 
Between 40 and 50% by weight represents the mean abundance of this size fraction. Typical loess contains 
some 5 to 30% clay-sized particles below 0.005 millimeters and 5 to 10% of sand-sized particles above 0.25 
millimeter. Many loess deposits contain 80% grain sizes between 0.01 mm and 0.1 mm. Typical loess is 
distinguished from loess-like deposits such as sandy loess, loess loam or adobe, and clayey loess. Loess and 
loess- like deposits are fairly often classified according to their genesis in combination with a classification 
according to grain size 

LOG A book, sheet, or chart showing the progress of work such as drilling or a record of technical or scientific 
information. Examples: in the detailed record of strata penetrated in an oil well, shaft, testpit, or borehole 

LOLLY ICE See FRAZIL ICE 

LONGITUDE The angular distance, measured along the equator, between the meridian through a given point 
and a standard or prime meridian. The co-ordinate distance, linear or angular, from a north- south reference 
line 

LONGITUDINAL DUNE Linear dune ridges, commonly more or less symmetrical in cross profile, known or 
inferred to extend in the direction of dominant dune-building, or prevailing effective, wind. See SEIF DUNE 

LONGSHORE See ALONGSHORE and LITTORAL 

LONGSHORE BAR A bar that extends generally parallel with the shoreline and is submerged at least during 
high tides 

LONGSHORE CURRENT A current located in the surf zone, moving generally parallel to the shoreline, usually 
generated by waves breaking at an angle with the shoreline. Also called alongshore current 

LONGSHORE DRIFT Net movement of sediment parallel to the shore that is generated by waves and wave-
induced longshore currents 

LOOSE GROUND Granular soil that can be excavated with a shovel. It has a relative compaction below 90%. 
In tunnelling the term implies very weak shales, incoherent surficial deposits, etc. 

LOSS OF HEAD Energy of given flow that is lost (converted into heat and dissipated) as a result of friction, 
eddies, or impact. It is expressed in terms of head – that is, the height through which that fluid would have to 
fall to produce an equivalent amount of energy 

LOW-ENERGY ENVIRONMENT Environment characterized by a general lack of wave or current action. 
Generally, very low-gradient streams and low swampy shore zones in lake and ocean bottoms. Very fine-
grained sediment only is permitted to settle and swampy or marshy conditions commonly prevail in 
nearshore zones 

LOW-RELIEF HUMMOCKY GROUND MORAINE   Undulating till hummocks and knolls (5 to 30   feet; about 1.5 
to 10 meters high) occurring in a disordered non-oriented pattern with intervening closed depressions. It is 
usually difficult to make a genetic separation between low-relief hummocky disintegration moraine, on the 
one hand, and ground moraine lacking ice-flow linear elements, on the other. Commonly the material in 
ground moraine consists of 2 to 20 feet (about 0.5 to 6 meters) of loose, superglacial (ablation) till overlying 
more compact; subglacially-deposited basal till (lodgement till) 

LUNATE BAR A crescent-shaped bar commonly found off a pass between barrier islands, or the entrance to a 
harbor, or at a stream mouth 

LUVISOLIC ORDER See SOIL ORDERS 

MARGINAL MORAINE Generally applied to present-day glaciers and to mountain valleys occupied  by alpine, 
or valley glaciers. Marginal moraines are formed at the margin of glaciers and include cross- valley, lateral, 
and end moraines 

MARINA A harbor facility for recreational boats where supplies and repair services are available 

MARINE-BUILT TERRACE A bench built by deposition of sediment seaward from a marine-cut terrace 

MARINE DEPOSITS Material derived by denudation from the land, carried by streams to the sea and 
distributed on the ocean floor according to grain size 

MARITIME PLANTS Plants that grow around the margins of oceans in brackish or salty conditions 

MARKER BED or HORIZON In geology, any layer, bed, band, seam, or plane having distinctive characteristics, 
such as fossils or lithological features and which can thus be recognized readily over a wide area. Useful in 
mapping and stratigraphic correlation. Also called key bed 

MARL Soft and unconsolidated calcium carbonate, mostly mixed with varying amounts of clay or other 
impurities. A lacustrine carbonate deposit with abundant gastropod shells and masses of calcium carbonate 
deposited by algae. Also, calcareous deposits in lake bottoms and organic terrain in which the percentage of 
calcium carbonate may range from 90 to less than 30%. In general a loose and undesirable term owing to local 
variations in meaning and definition 

MARSHES Periodically wet or continuously flooded soft low-lying treeless ground characterized by cattails 
and rushes, sedges, grasses, and other hydrophilic plants growing in mixed organic and mineral deposits 
(muck). Marsh waters are not acid. Grass and sedge sod (surface layer of soil matter bound together by roots 
and rhizomes of grasses and sedges) are seldom consolidated and are often interspersed with standing water. 
Marshes may contain either salt water or fresh water. Most marshes contain 1) deep water areas; 2) shallow, 
or shoal, water areas; 3) heavy emergent vegetation along some of the shoreline; 
4) some bare areas; 5) flooded grassy meadows; and 6) dry grassy meadows 

MASS CONCRETE Concrete without steel reinforcement 

MASS MOVEMENT Movement of a soil or rock mass. Mass movements include all gravity-induced 
movements except those in which the material is carried directly by ice, snow, running water, water waves, 
or air. They include various kinds of creep, flow, slide and fall. Mass movements exhibit a great variety of 
sizes and shapes and they reflect local geologic, hydrologic, and topographic factors and controls, which are 
preconditioning factors affecting the movement 

MASS WASTING The slow downslope movement of rock debris. A general term for a variety of processes by 
which large masses of earth materials are moved by gravity, either slowly or rapidly, from one place to 
another 

MASSIVE Homogeneous rock structure without stratification, flow-banding, foliation, close-spaced fractures, 
or bedding planes. Occurring in uniform thick beds relatively free from physical discontinuities 

MASSIVE ICE Substantial excess (segregated) thicknesses of ice in soils or unconsolidated sediments. Massive 
ice is taken to mean that the visible ice is greater than one inch (2.5 cm) in thickness but it may be several feet 
(meters) thick in places 

MASTER JOINTS Major rock joints that cut across several beds and that are parallel to each other for 
considerable distances 

MATURE SOIL A soil with well-developed soil horizons produced by the natural processes of soil formation 
and essentially in equilibrium with its present environment 

MATURE STREAM A class of streams that have established flat gradients and that are subject to little if any 
further downcutting. See GRADED STREAMS 

MATURE VALLEY A stream valley that has reached a stage of development whereby cutting of the bottom 
has practically ceased. Mature valleys have flat bottoms and numerous long, relatively low- gradient 
tributaries 

MAXIMUM DRY DENSITY The dry density obtained by a stated amount of compaction of a soil at the 
optimum moisture content 

MAXIMUM WATER-HOLDING CAPACITY The average moisture content of a disturbed sample of soil 1 cm 
high and in equilibrium with a water table at its lower surface 

MEADOWS Treeless grassy tracts where a) periodic flooding prevents tree colonization in poorly drained 
lowlands, or b) low temperatures prevent tree growth above the treeline in alpine valleys. Meadows may be 
either wet or ·dry, are commonly covered by grasses, sedges and herbs, and are frequently surrounded by 
woodland 

MEAN DEPTH The cross-sectional area of a stream divided by its surface width 

MEAN SEA LEVEL The average height of the sea for all stages of the tide 

MEANDER A looplike bend of a stream channel of characteristic plan form, developed by the stream 

MEANDER BELT  The area enclosed by lines drawn tangentially to the outer sides of meander bends of a 
stream in a valley 

MEANDER, FULL See FULL MEANDER 

MEANDERING Condition of river that follows a winding path owing to natural physical causes not imposed by 
external restraint. Characterized by alternating shoals and bank erosion 

MEANDER LENGTH Distance along a river between corresponding points at extreme limits on successive fully 
developed meanders 

MEANDER MIGRATION The tendency for the meander of a river to move slowly either downstream  or 
laterally 

MEANDER NECK Strip of land between adjacent loops of a meandering stream 

MEANDER RATIO Ratio of meander length to meander width 

MEANDER SCAR  Usually shallow, crescentic stream-made cuts in the inactive floodplain bordering   a stream 

MEANDER SCROLL A point bar. See FLOODPLAIN SCROLLS and SCROLL, MEANDER 

MEANDER SPUR A projection of high land into the concave part of a meander loop 

MEANDER WIDTH The amplitude of swing of a fully developed meander, measured from midstream to 
midstream 

M 
MACROCLIMATE General climate over a comparatively large area considered as a whole as 
distinguished from the detailed variations within very small areas, which constitute the microclimate. 
Macroclimate data are obtained by observations at official weather stations 

MACRONUTRIENT A chemical element (e.g. N,P, K) necessary in large amounts (usually > 1 ppm in the plant) 
for the growth of plants and usually applied artificially in fertilizer or liming materials. Macro refers to 
quantity and not to the essentiality of specific elements. See MICRONUTRIENT 

MADE LAND Areas of artificial fills 

MAGMA Molten masses of igneous rock before they have crystallized, as a gaseous silicate melt 

MAP A drawing showing a part of the earth’s surface 

MARGINAL DITCH A natural, trench-like drain, usually containing relatively nutrient-rich water along the 
borders of a raised bog. Also called a lagg 
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MECHANICAL ANALYSIS Determination of the proportions of different particle sizes in a given sediment or 
soil sample to form the basis of a textural classification. See GRAIN-SIZE ANALYSIS 

MECHANICAL DEPOSITS See CLASTIC DEPOSITS 

MEDIAL MORAINE 1) A moraine occurring in the middle of a glacier, parallel to its sides and formed by the 
union of lateral moraines when two glaciers coalesce. 2) A long strip of debris on the glacier surface, usually 
parallel to flow, and originating at the juncture of two glaciers 

MEDIAN DIAMETER The diameter that divides a given soil sample into two equal parts by weight 
-one part containing all grains larger than that diameter and the other part containing all grains smaller 

MEDICINAL SPRING A spring possessing healing properties 

MEDIUM SAND In pedology, grain diameter between 0.25 and 0.5 mm; in geotechnical engineering, 
between the number 10 and number 40 sieve sizes, or 0.42 to 2.0 mm 

MEDIUM-TEXTURED SOIL See SOIL TEXTURE 

MELLOW SOIL Very soft and friable, porous soil without tendency toward hardness or harshness 

MELT-OUT TILL Till deposited by slow melting out of the top surface of masses of dead ice covered by a stable 
overburden. See ABLATION TILL 

MELTWATER Water resulting from the melting of snow and glacier ice 

MEMBER A subdivision of a formation of distinct lithologic character but having local extent only 

MESA A level or nearly level land mass or plateau that stands well above the surrounding country and has 
steep sides. A table land, plateau, or mountain (mesa means table in Spanish). Usually the upper part of a 
mesa consists of a resistant horizontal or nearly horizontal bed of rock that protects a less-resistant 
underlying material, as hard sandstone over soft shale 

MESH A woven-wire sieve for screening sand and gravel and used in making grain-size analyses by  the 
sieving method 

MESOPHYTE A plant that grows under medium, or intermediate, moisture-supply conditions, as 
distinguished from one that grows under dry or desert conditions (xerophytes) or very wet conditions 
(hydrophytes) 

MESOZOIC See GEOLOGICAL COLUMN and TIME SCALE 

METAMORPHIC ROCK Rock formed within the earth’s crust by the transformation of a pre-existing rock in 
the solid state without fusion and with or without addition of new material as a result of     high 
temperature, high pressure, and chemical action – in general, below the spheres of weathering and 
cementation. The pre-existing rocks may have been igneous, sedimentary, or a lower grade of metamorphic 
rock. The rocks derived from them differ in physical, chemical, textural, and mineralogical properties 

METAMORPHISM Broadly, any change or alteration in the constitution of any kind of rock regardless of 
origin, accomplished by increases in pressure and temperature beyond the range that is normal to diagenesis 

METASEDIMENTS Metamorphosed sedimentary rocks 

METASTABLE Stable with respect to minor disturbances but possibly becoming unstable if disturbed 
sufficiently, as some loose uniform silt and very fine sand deposits 

METEORIC WATER Water derived from rainfall and other forms of precipitation, as dew and snow 

METRIC SYSTEM The weights and measures system based on the meter and its decimal divisions. One cubic 
centimeter (1 cc) of water weighs 1 gram. A litre of water (1000 cc) weighs 1 kilogram. A pressure of 1 
kilogram per sq cm is thus equivalent to a column of 10 meters of water. One cubic meter of water weighs 1 
metric ton, or 1000 kilograms 

MICAS Primary aluminosilicate minerals in which two silica layers alternate with one alumina layer. They 
separate readily into thin sheets or flakes 

MICROCLIMATE Climate of the immediate surroundings of some feature on the earth’s surface, as around 
individual plants and groups of plants, buildings, small relief features, etc. Dimensions of the space 
considered vary with the object. A larger scale is involved in studying trees than grass or wheat fields. The 
microclimate of urban areas is receiving much attention, including the effects of elevation and exposure of 
buildings on temperature and air pollution 

MICROECOLOGY The science that deals with the small but very significant environmental differences that 
occur in every plant and animal community. For example, a temperature variation as great as 10ºC may occur 
between ground surface and a few feet above it. The microecological change over this thin layer may be the 
controlling factor that permits or restricts the occurrence of certain kinds of plants and animals. Some 
common controlling microenvironmental factors are worth noting because they can be observed directly or 
inferred from airphotos. Bodies of water influence plants growing nearby. Along the shore, the relative 
humidity is higher and the light at ground level is more intense than only a short distance into the 
surrounding vegetation. Shores on the downwind side are slightly warmer in winter. As a result, killing frosts 
do not occur as early in autumn or as late in spring. Bare ground is colder because the vegetation prevents 
escape of radiated heat from the ground surface. Depressions in the surface of the earth can act as cold air 
traps. On windless nights, cold air flows downhill and, like water, collects in lowland pockets. Cold-sensitive 
plants may be absent from these low areas, even though they may thrive on nearby warmer high ground. The 
effect of frost pockets in vegetation can be seen in slightly rolling terrains, especially in the subtropics. Tree 
canopies protect the plants that grow underneath. In cold weather, the canopy reflects heat back to the 
ground. In summer, the shade prevents the temperature from becoming high. At times only a few degrees of 
difference in temperature may be recorded, but this may be the critical difference for survival. Humidity is 
also important. Subsurface water may come close to or issue from the ground in some areas and change 
completely the character of the local vegetation compared to the surroundings. Plants alter habitats as they 
grow. In a field of grain or grass, for example, the temperature, humidity, and wind may vary considerably 
from the ground to the top of the plants. Insects adapted to particular niches move up or down the plants to 
remain comfortable as the microenvironment changes 

MICROFAUNA That part of the animal population which consists of individuals too small to be clearly 
distinguished without the use of a microscope 

MICROFLORA That part of the plant population which consists of individuals too small to be clearly 
distinguished without the use of a microscope, as algae, bacteria, and fungi 

MICRON A linear unit equal to one-thousandth of one millimeter 

MICRONUTRIENT A chemical element necessary in only extremely small amounts (<1 ppm in the plant) for 
the growth of plants. Examples are B, Cl, Cu, Fe, Mn, and Zn. Micro refers to the amount used rather than to 
its essentiality. See MACRONUTRIENT 

MICRORELIEF Small-scale, local differences in topography – including knolls, swales, blowouts, gullies, small 
channels – that may be a few too many feet (< 1 m) across and with relief differences up to 6 feet or 10 feet 
(about 1.8 to 3 meters), according to different scales of cut-off values. Microrelief features are most 
important in photo analysis and photo interpretation studies 

MICROWAVE A very short electromagnetic wave; any circuitry-produced wave shorter than about 30 
centimeters in wavelength 

MIGMATITES or MIXED ROCKS Pre-existing, mainly metamorphic, rocks into which igneous material has 
been introduced, either as veins and veinlets (mechanical) or as permeations by invading fluids, including 
gases (chemical) 

MIGRATE To leave home for a season, usually to avoid cold weather or drought. Many birds migrate 
hundreds or thousands of miles (kilometers) southward in the fall of each year. Wildlife that moves 
periodically from one region or climate to another for feeding, breeding and spawning, or to avoid cold 
weather or drought – as do many birds, fish, and mammals 

MILLIMICRON One millionth of a millimeter 

MILLIRADIAN (INFRARED) One thousandth of a radian. It is approximately the angle subtended by an arc 1 
foot in length at 1000 feet and is the basic factor in determining ground resolution of a given system 

MIMA MOUNDS Numerous low circular to oval domes composed of loose unstratified silty soil material. 
Their basal diameter varies from 10 feet (3 m) to more than 100 feet (30 m) and their height from 1 foot (30 
cm) to 6 feet (2 m). Their origin is uncertain 

MINERAL SOIL (PEDOLOGY) In agriculture, a soil consisting predominantly of mineral matter and having its 
properties determined predominantly by mineral matter. It contains less than 30% organic matter. A mineral 
soil may have a surface layer of organic matter up to 30 cm thick (consolidated) or 45 cm (unconsolidated) 

MINERAL SPRING A spring that contains a high proportion of dissolved mineral salts and is often named 
according to the dominant mineral or element present in the water 

MINE WASTES Spoil, tailings, etc., from mines, often a danger to the environment as well as being 
unaesthetic 

MINING OF GROUNDWATER Groundwater mining occurs when water is withdrawn from an aquifer or 
groundwater basin at rates that exceed what is considered to be the safe yield. See SAFE YIELD 

MIOCENE See GEOLOGICAL COLUMN and TIME SCALE 

MIRE A general equivalent term for organic terrain, or peatland 

MISFIT STREAM A stream whose size and form suggest that it did not erode the valley in which it is found. A 
stream whose meanders are obviously out of harmony, either too small or too large, with the valley or with 
the meander scarps preserved in the valley wall 

MIXED-IN-PLACE Concrete and bituminous mixes or soil stabilization in which the ingredients are mixed in 
place. Opposite to plant mix 

MOAT A ditch or deep trench 

MODE 1) In statistics, the value that occurs most frequently. 2) The various ranges of radar coverage and 
corresponding presentation on the SLAR film 

MODERATE DUST Dust in the air that reduces visibility to between 0.6 and 1.25 miles (about 1 to 2 
kilometers) 

MODERATE RAIN Rain falling with an intensity of between 0.11 and 0.30 inches (about 0.28 to 0.76 cm) an 
hour 

MODERATELY-COARSE TEXTURE Consisting predominantly of coarse particles. In soil textural classification, it 
includes all the sandy loams except very fine sandy loam. See SOIL TEXTURE 

MODERATELY-FINE TEXTURE Consisting predominantly of intermediate-size (soil) particles or with relatively 
small amounts of fine or coarse particles. In soil textural classification, it includes clay loam, sandy loam, 
sandy clay loam, and silty clay loam. See SOIL TEXTURE 

MODULUS OF RIGIDITY or SHEAR MODULUS The ratio of the shear stress to the shear strain in a material 

MOHR ENVELOPE The  envelope of a series of Mohr circles representing stress conditions at failure  for a 
given material. According to Mohr’s rupture hypothesis, a rupture envelope is the locus of points whose co-
ordinates represent the combinations of normal and shearing stresses that will cause a given material to fail 

MOISTURE CONTENT The weight of water in a soil mass divided by the weight of solids multiplied  by 100 

MOISTURE EQUIVALENT The weight percentage of water retained by a previously saturated sample  of soil 1 
cm in thickness after it has been subjected to a centrifugal force of one thousand times gravity for 30 
minutes 

MONADNOCK A residual hill or mountain standing above a peneplain 

MONTMORILLONITE A hydrous aluminosilicate clay mineral with a 2:1 expanding crystal lattice 
– that is, with two silicon tetrahedral layers enclosing an aluminum octahedral layer. Considerable expansion 
or swelling of montmorillonite-rich soils may be caused along the C axis by water moving between silica 
layers of contiguous units. It is the dominant type of clay in many Canadian soils. 

MOR Decayed plant remains (humus) of heaths and coniferous forests that is strongly acid. A layer of forest 
raw acid humus consisting of unincorporated organic material, usually matted or compacted or both, and 
characterized by fungal mycelia 

MORAINAL LAKE A lake behind a morainal dam that blocks surface drainage 

MORAINE 1) A glacier landform composed of till formed by the direct action of glacier ice along its margin, 
and usually having an uneven surface topography with closed depressions. 2) Also used for accumulations of 
glacial drift in transport on a glacier’s surface in lateral and medial moraine positions 
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on a valley or mountain glacier, or in a general marginal position on an ice sheet and its outlet glaciers. There 
are several kinds of moraines whose pattern and character of mounds, ridges, and depressions  as well as 
their inferred position relative to the ice provide a means for classifying and naming them. Sometimes 
erroneously used as a synonym for till 

MORAINE, END    See END MORAINE MORAINE, 

GROUND See GROUND MORAINE MORAINE, 

LATERAL See LATERAL MORAINE MORAINE, MEDIAL 

See MEDIAL MORAINE 

MORAINE PLATEAUX Generally subcircular, flat-topped mesa-like mounds composed of till and/or stratified 
drift. Also called moraine plateaus 

MORPHOLOGY The scientific study of form. Used in various connotations, as landforms (geomorphology), 
towns and cities (urban geography), natural soil bodies (pedology), and plant and animal form or structure 
(ecology) 

MORPHOLOGY, SOIL See SOIL MORPHOLOGY 

MORPHOMETRIC ANALYSIS The geodetic and geometric description of drainage basins and stream networks 

MOSAIC A picture formed by matching together parts of a number of overlapping vertical aerial photographs 
taken from different camera positions. It may be either uncontrolled, semi-controlled,    or controlled. 
Uncontrolled mosaics are not related to ground-survey control and cannot be used for making accurate 
measurements; but they are cheaper to produce than other mosaics. Uncontrolled mosaics are suitable for 
temporary uses only, and are variously called rough lay-down, stapled lay-down, or taped lay-down mosaics. 
Semi-controlled mosaics are far less exact and mathematically rigorous than controlled mosaics. Controlled 
mosaics are laid down using considerable ground control to improve the accuracy of representation of earth 
features, horizontal distances, and directions. Highly accurate mosaics are called orthomosaics 

MOTTLING Spots or blotches of different color or shades of color interspersed with the dominant color 

MOULIN 1) Vertical hole by which a surface meltwater stream enters a glacier. 2) A circular depression on the 
surface of a glacier in the ablation zone, into which meltwater funnels. Also called glacier mill; a translation of 
the French word moulin, meaning mill 

MOUND SPRING A spring characterized by the precipitation of mineral matter from the spring water or by 
windblown sediments and vegetation 

MOVABLE BED or MOBILE BED A stream bed made up of materials readily transportable by the stream flow 

MUCK 1) Highly decomposed organic material in which the original plant parts are not recognizable. Contains 
more mineral matter and is usually darker in color than peat, usually accumulated under wet conditions of 
poor or imperfect drainage. 2) Useless material, barren rock, earth, or gravel, and broken rock or ore that 
results from blasting during mining operations. For example: mucking means to excavate and remove rock 

MUCK SOIL Mixed organic and mineral soil in which the organic matter is well decomposed 

MUD A mixture of soil and water in a fluid or weakly solid state 

MUDFLAT A low-lying muddy flat by the shore or on an island, usually partly or wholly submerged  by a rise 
of the tide 

MUDFLOW A flowing mass of predominantly fine-grained earth material that possesses a high degree of 
fluidity during movement, and made fluid by rain or melting snow. If more than half of the solid fraction is 
material larger than sand size, the term debris flow is preferable. Water contents range from 10 to 60%. With 
a decrease in water content, mudflows grade into earthflows. Some mudflows less than 4 feet (about 1.2 
meters) thick have transported blocks 10 feet (about 3 meters) or more across. Thicker mudflows have 
carried rock masses many times this size. The velocity of mudflows varies from less than 1 to about 60 mph 
(about 1.6 to 96 kilometers per hour). They move in a series of waves, or surges, which succeed each other at 
intervals of a few seconds to several hours. Some common features of mudflow deposits are a lobate form, a 
distribution that is confined to valley floors, poor size sorting, lack of stratification, vertical size gradation 
upward from coarse to fine, abundant voids in the matrix, and some angular to subangular stones 

MUD FLOW, ALPINE Mudflows in mountains having sparse vegetation and intermittent water supply 

MUDFLOW, TUNDRA Crudely semicircular to finger-shaped mudflows in a tundra environment on hillsides, 
valley sides, and river banks but more commonly around the shores of thermokarst lakes in fine-grained 
soils. Displacement and movement results from thaw of oversaturated (ice rich) permafrost. Usually the 
ground ice is most abundant in the upper 5 to 10 m of permafrost 

MUDFLOW, VOLCANIC Fine unconsolidated mingled volcanic debris that moves readily when saturated, and 
flows like lava from a volcano, with the water coming directly from rain or melting snow and ice. Also called 
lahar 

MUDSTONE An indurated argillaceous (clayey) rock that is not fissile (not easily split along planes) 

MULCH Any material such as straw, sawdust, leaves, plastic film, and loose soil that is spread upon the 
surface of the soil to protect the soil and plant roots from the effects of raindrops, soil crusting, freezing, 
evaporation, etc. 

MULL 1) A humus-rich layer of forested soils consisting of mixed organic and mineral matter. A mull blends 
into the upper mineral layers without an abrupt change in soiI characteristics owing to the activity of 
earthworms, which generate it. 2) Weakly acid to alkaline humus formed by soil fauna, chiefly earthworms 

MULTI-AQUIFER FORMATION A formation made up of several aquifers 

MULTI-AQUIFER WELL A well completed and tapping several aquifers 

MULTIPLE-PURPOSE RESERVOIR Reservoir designed and operated to serve two or more purposes, as flood 
control, power development, navigation, irrigation requirements, pollution control, water supply, or 
recreation 

MULTISENSOR A term pertaining to an integrated system designed to record imagery from different portions 
of the electromagnetic spectrum in support of all-weather data acquisition roles 

MULTISPECTRAL IMAGERY, SPECTRA ZONAL IMAGERY, MULTIBAND IMAGERY, MULTI-CHANNEL 
IMAGERY These terms all refer to a multiple image-forming system for simultaneously observing the same 
landscape or targets using several filtered spectral bands through which data can be recorded. The imagery 
may be obtained using direct-recording metric and multiband camera systems (photography) and various 
line-scan image-forming systems (nonphotographic imagery). Selected zones, or bands,    of the 
electromagnetic spectrum can be imaged and the resulting imagery studied side by side. The multiple bands 
include narrow regions in the visible part of the spectrum as well as color photography, color-infrared 
photography, thermal-infrared imagery, ultraviolet imagery, radar imagery, and passive microwave imagery. 
The term multiemulsion photography is used to refer to photography taken with color and color-infrared film 
incorporating three different emulsion layers, each layer sensitive to a different part of the spectrum. The 
term multiband photography, taken with 4- or 12- lens camera systems, is used to refer to photography using 
different films and filters for photographing the same scene in several wavelength bands, which produce 
separate black-and-white emulsion photographs for each band 

MUNSELL COLOR SYSTEM A color designation system that specifies the relative degrees of three simple 
variables of color: hue, value, and chroma. For  example: 10 YR 6/4 is a color of soil with a hue = 10 YR, value 
= 6, and chroma = 4. These notations can be translated into several different systems of color names, as 
desired 

MUSKEG 1) An Algonquin Indigenous term for a poorly drained, wet, spongy, open to sparsely treed 
Sphagnum bog of northern North America, often with tussocks. Tangled mats of peat-forming vegetation 
gradually encroach upon stagnant waters in low-lying depressional basins, slowly reducing the open water in 
size and depth. The specific muskeg condition is governed by the type and structure of the peat it contains, 
the composition of the mineral substrate, local topography, the chemistry of water in the muskeg, and 
surface and internal drainage conditions (hydrology). The word muskeg is roughly equivalent to mire, 
peatland, and organic terrain and these terms are often used interchangeably. 2) In forestry, muskeg and 
organic terrain refer to sparsely forested bogs (i.e. scattered, mostly stunted, black spruce and tamarack 
trees with Sphagnum moss, dwarfshrubs, and acid ombrotrophic peat) 

N 
NATURAL EROSION Wearing away of the earth’s surface by water, ice, or other natural agents under natural 
environmental conditions of climate and vegetation, but undisturbed by people. Synonymous with normal 
geological erosion 

NATURAL LEVEE See LEVEE, NATURAL 

NATURAL SCALE A drawing made to equal vertical and horizontal scales 

NATURAL SELECTION The gradual development of adaptations by elimination of those individuals that are 
less able to survive. For  example, an animal living in sand has developed light-colored fur that makes it more 
difficult for a predator to detect than dark-colored more noticeable individuals.  The operation of natural 
causes by which those individuals of a species that are best adapted to the environment tend to be preserved 
and to transmit their characters, whereas those less adapted die out, so that in the course of generations the 
degree of adaptation to the environment tends to increase 

NATURAL SLOPE A slope formed by natural processes; to be distinguished from a cut slope 

NEARCTIC A biogeographic term for the north temperate and arctic portions of the northern Western 
Hemisphere, roughly northern North America and Greenland. The nearctic and the palearctic makes up the 
holarctic realm 

NEARSHORE CURRENT SYSTEM The current system caused primarily by wave action in and near the breaker 
zone. It consists of four parts: a) the shoreward mass transport of water, b) longshore currents, 
c) seaward return flow including rip currents, and d) the longshore movement of the expanding heads of rip 
currents 

NEARSHORE ZONE In beach terminology, an indefinite zone extending seaward from the shoreline to a line 
somewhat beyond the breaker zone. It defines the area of nearshore currents 

NECK   The narrow band of water flowing seaward through the surf. Also called rip 

NECK CUTOFF The intersection of a meander bend by the bend next upstream, causing the stream to bypass 
the loop between the bends. See CUTOFF 

NEEDLE ICE See PIPKRAKE 

NEGATIVE PRESSURE Pressure less than local atmospheric pressure at a given point 

NEUTRAL PRESSURE or NEUTRAL STRESS The hydrostatic pressure in the pore water of a soil. See EFFECTIVE 
PRESSURE, HYDROSTATIC EXCESS PRESSURE and PORE-WATER PRESSURE 

NEUTRAL SOIL A soil in which the surface layer to at least normal plow depth is neither acid nor alkaline in 
reaction. Strictly speaking, a soil having a pH value of 7.0; but, in practice, a soil having a pH value between 
6.6 and 7.3 

NEUTRAL STRESS Stress transmitted through water filling the voids of a soil, or pore water 

NÉVÉ A granular mass between snow and ice in form, which occurs in a snow field as the result of 
compaction due to the weight of overlying snow, and also by the alternate thawing and freezing through the 
day and night of water from the surface layers of snow which trickles downward to lower levels and again 
freezes. As greater depths are reached, the material becomes more compact and grades into solid ice in 
form. It forms the upper part of a glacier 

NEW ICE A general term for recently formed ice that includes frazil ice, grease ice, slush, and shuga. These 
types of ice are composed of ice crystals that are only weakly frozen together, if at all, and have a definite 
form only while they are afloat 

NICHE 1) The special role of an organism in the surrounding ecosystem, as the trophic level of animals, their 
functions in the community, etc. 2) The site or habitat of an organism 

NICKPOINT or KNICKPOINT 1) The head of a youthful valley excavated by a rejuvenated stream. 
2) The point where old and new stream profiles intersect. 3) A projecting point on a stream profile 
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NILAS A thin elastic crust of ice, easily bending on waves and swell and under pressure, thrusting in a pattern 
of interlocking fingers (finger rafting). It has a mat surface and is up to 10 cm in thickness. It may be 
subdivided into dark nilas and light nilas 

ONE-YEAR ICE Sea ice of not more than one winter’s growth, and a thickness of 70 cm to 2 m; it includes the 
medium and thick subdivisions of first-year ice 

ONSHORE A direction landward from the sea 

ONSHORE CURRENT Any current flowing toward the shore 

ONSHORE WIND A wind blowing landward from the sea in a coastal area 

NITROGEN FIXATION The conversion of elemental nitrogen (N2) to nitrite, nitrate and to organic 
combinations or to forms readily utilizable in biological processes 

NIVATION The erosional effects produced by snow and névé in the sculpture of periglacial landscapes as 
distinguished from those of glacier ice. Also called snow-patch erosion. Maximum erosion is always in the 
upper semicircle of the amphitheatre-shaped nivation hollow, or snow patch. Freeze-and-thaw, penetration 
by meltwater, and frost wedging are all factors in nivation 

NONARTESIAN WELL A well in which the water level does not rise above the water table 

NONCOHESIVE SOIL Sandy or gravelly deposits lacking cohesion. Also called cohesionless soil, frictional soil, 
and granular soil 

NONCONTRIBUTING AREA A closed drainage area. A tract of land surface having no drainage outlet 

NONFLOWING ARTESIAN WELL An artesian well in which the water level does not rise above ground surface. 
See ARTESIAN 

NONSORTED CIRCLES A dominantly circular mesh that has a nonsorted appearance owing to the absence of 
a border of stones that characterize sorted circles. Central areas are distinctly domed. The local relief varies 
from 10 cm to 1 meter and consists of silt with few large rock fragments. Its ice lens content is high. See 
PATTERNED GROUND 

NONSORTED NETS An intermediate mesh between that of a nonsorted circle and a nonsorted polygon, with a 
nonsorted appearance owing to the absence of a border of stones that characterize a sorted net 

NONSORTED POLYGONS A dominantly polygonal mesh that has a nonsorted appearance owing to the 
absence of a border of stones that characterize sorted polygons in patterned ground 

NONSORTED STEPS A steplike form with a nonsorted appearance resulting from a downslope border of 
vegetation embanking relatively bare ground upslope. They form in groups and have lower borders, which 
tend to be convex downslope. Vegetation is a characteristic element in outlining the pattern. They consist of 
an earth core with a 10 cm mound of humus, moss, and plant roots 

NONSORTED STRIPES Striped pattern with a nonsorted appearance due to parallel lines of vegetation- 
covered ground and intervening strips of relatively bare ground oriented down the steepest available slope. 
Vegetation is a characteristic element in outlining the pattern 

NORMAL ATMOSPHERIC PRESSURE Standard pressure, usually taken to be equal to that of a column of 
mercury 760 mm in height, or approximately 14.7 pounds per square inch (100 kPa) 

NORMAL CYCLE OF EROSION Applied to the cycle of erosion in regions where flowing water is the dominant 
agent of erosion 

NORMAL EROSION or GEOLOGIC EROSION See NATURAL EROSION 

NORMALLY CONSOLIDATED SOIL  DEPOSIT  A  soil  deposit  that  has  never  been  subjected  to  an effective 
pressure greater than the existing overburden pressure but one that is also completely consolidated by that 
existing overburden 

NOSE A structure closely related to an elongated dome in origin and consisting of an upwarp of strata which 
is not closed, i.e. the contours are open in some direction 

NOURISHMENT The process of replenishing a beach. It may be brought about by littoral drift or by artificial 
means 

NUNATAK 1) An isolated hill or peak rising above the surface of a glacier. 2) A hill or peak that was formerly 
surrounded but not overridden by glacier ice 

OPEN CAISSON Caisson that may be a cylinder, monolith, or drop shaft and is open both at top and bottom 

OPEN CHANNEL A conduit or channel in which the flowing water is not completely enclosed by solid 
boundaries but has an upper free surface 

OPEN FOLDS Folds formed by moderate compression resulting in gentle, widely spaced flexures 

OPEN SYSTEM A condition of freezing ground when additional supply of water is available either through 
free percolation or through capillary movement 

OPTIMUM MOISTURE CONTENT The moisture content of a soil at which a definite amount of compaction 
produces maximum dry density 

ORDER (PEDOLOGY) The highest category in the Canadian classification system representing soils whose 
morphological features indicate the dominant kind of soil-forming process: Chernozemic, Solonetzic, 
Podzolic, Regosolic, Gleysolic, and Organic. Luvisolic and Brunisolic Orders 

ORGANIC CLAY Clay with a high organic content. Clay rich in finely decomposed organic matter, commonly 
odorous and grayish to blackish in color, highly compressible, with a low shearing strength, low bearing 
capacity, and low permeability when saturated 

ORGANIC LAYERS (PEDOLOGY) Organic material (over 30% organic matter) on the surface of mineral soils, or at 
any depth in buried soils, or overlying geological deposits. Two main groups are recognized, denoted by the 

capital letters O and L-F-H. The O denotes organic layers developed under wet, poorly drained conditions. Of 

denotes a fibric layer consisting of largely undecomposed plant materials. Om denotes a mesic layer containing 
partially decomposed organic material. Oh denotes highly decomposed organic material. The group L-F-H 
refers to organic layers developed under imperfect to well-drained conditions. Here L denotes largely 
decomposed organic matter; F, partially decomposed organic matter; and H, well-decomposed organic matter 

ORGANIC MATTER Residues in fresh to highly decomposed state, occurring in or on a soil layer. Includes 
humus, muck, and peat 

ORGANIC ORDER See SOIL ORDERS 

ORGANIC SILT A silt with a high organic content 

ORGANIC SOIL A soil which contains 30% or more of organic matter throughout the solum 

ORGANIC TERRAIN A tract of ground consisting of a surficial layer of living vegetation and a sublayer of peat or 
fossilized plant detritus of any depth, existing in association with various hydrological conditions and 
underlying mineral substrata. Two common types are fens and bogs and these can be subdivided into 
subtypes. See SWAMP, MARSH, FENS AND BOGS and their many subtypes, PEAT PLATEAU, PEAT POLYGON, 
and WOODED ISLAND, etc. 

ORGANISMS (DIVISIONS OF) All living matter is divided by ecologists into three classes: a) producers, such as 
plants; b) consumers, such as humans; and c) reducers, such as bacteria 

ORIENT To place a map or instrument so that some portion of it points in a desired direction. Example: orient 
a map or airphoto with respect to north 

ORIENTED LAKES In permafrost regions, a system of subparallel elongate thaw lakes and large thaw ponds, 
oriented primarily by wind action and its resulting effects. Elsewhere the orientation may be caused by 
glaciation (ice flow), jointing, faulting, etc. 

OROGRAPHIC RAINFALL Rainfall where mountains stand in the path of moisture-laden air. The moist warm 
air is forced to rise and is thereby cooled. If sufficient water vapor is present, rain is precipitated on the high 
ground 

ORTHOGONAL Literally, sides or lines intersecting or meeting at right angles. A member of a family of curves 
everywhere perpendicular to the family of curves representing wave crests on a wave--refraction diagram 

ORTHOPHOTO A uniformly scaled airphoto of high metric quality. Orthophotos are aerial photographs and 
mosaics in which the less accurate central perspective of the photographs portraying hilly and 
submountainous terrain, producing relief distortion, has been rectified differentially to give an orthographic 
projection, thereby permitting accurate planimetry. Accurate horizontal measurements can be made directly 
on an orthophoto, which also shows all the terrain detail of an ordinary airphoto. Radial- image displacements 
caused by ground relief or tilt are corrected by instruments called orthophotoscopes 

ORTHOPHOTO MAP Orthophotos and orthophoto mosaics are converted to an orthophoto map by adding 
topographic and planimetric data. An orthophotomap may show contours, spot elevations, place names, etc. 

ORTHOPHOTOSCOPE An instrument similar to a conventional stereoplotting instrument that employs a 
three-projector double-stereomodel assemblage 

ORTSTEIN An indurated layer in the B horizon of podzols in which the cementing material consists of 
illuviated sesquioxides (mostly iron) and organic matter. See IRONPAN 

OSCILLATION Periodic to and fro or up and down movements 

OSMOSIS The process of diffusion of a solvent through a semipermeable membrane from a solution of lower 
concentration to one having a higher concentration 

OSMOTIC PRESSURE The pressure which must be applied to a solution in order to prevent the flow of a 
solvent (such as water) through a semipermeable membrane. Osmotic pressures occur in the roots of plants 
and occasionally in deep geological strata, as shales which can act as semipermeable membranes under 
certain conditions of pressure and temperature 

OUTCROP That part of a rock body or subsoil that is exposed at the earth’s surface and can be viewed 
directly. See EXPOSURE 

O 
OBLIQUE PHOTOGRAPH A photograph taken during aerial mapping with the camera axis inclined  at an angle 
to the vertical. A high oblique photograph shows the horizon whereas in a low oblique the horizon is 
excluded 

OFFSET, FAULT Horizontal displacement of corresponding parts measured perpendicular to the strike of a 
faulted rock unit 

OFFSHORE In beach terminology, the comparatively level zone of variable width extending from the breaker 
zone to the seaward edge of the continental shelf. Also, loosely, that direction seaward from the shore 

OFFSHORE BAR A sand ridge built at some distance from the shore and under water. It results chiefly from 
wave action: See BARRIER BEACH 

OFFSHORE WIND A wind blowing seaward over a coastal area 

OGIVE An arcuate band (band ogives) or undulation (wave ogives) on the surface of a glacier, convex 
downstream, usually recurring in a periodic pattern and originating when a glacier flows down a steep 
narrow icefall 

O HORIZON See ORGANIC LAYERS 

OLD ICE Sea ice that has survived at least one summer’s melt. Most topographic features are smoother than 
on first-year ice. May be subdivided into second-year ice and multi-year ice 

OLIGOCENE See GEOLOGICAL COLUMN and TIME SCALE 

OLIGOTROPHIC Refers to young lakes with considerable oxygen in the bottom waters and with limited 
nutrient matter 

OLIGOTROPHIC LAKES Deep lakes, deficient in organic materials, whose waters contain a high degree of 
dissolved oxygen accompanied by a low BOD (biological oxygen demand; also, biochemical oxygen demand). 
Oligotrophic lakes are good for fishing 

OMBROTROPHIC Literally, rainfall-nourished. Commonly refers to peatland plants, as many 
Sphagnum that are nourished directly by precipitation rather than by mineralized groundwater 
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OUTFALL The point, location, or structure where storm runoff, sewage, or cooling water, etc., discharges from 
a sewer, drain, culvert, or other closed conduit. Also, the lower end of a drain or natural watercourse 

OUTWASH Bodies of chiefly gravelly to sandy stratified drift that are washed out and deposited by meltwater 
streams issuing from and discharging beyond or adjacent to glacier ice 

OUTWASH CONE or OUTWASH FAN A cone-shaped or fan-like mass of outwash that is ordinarily found at 
the margin or former margin of a melting glacier 

OUTWASH DELTA  A mass of outwash deposited into a body of still water, as a pond, lake or the ocean. 
Opposite to inwash delta, which is nonglacial in origin 

OUTWASH PLAIN or APRON A body of outwash that forms a broad plain at and beyond the margin or former 
margin of a shrinking glacier and commonly consisting of a number of coalescing outwash fans. Varieties are 
called outwash terraces, fans, aprons, trains, or sandur. Outwash sediments usually show cross-bedded units 
composed of sharply alternating sand and/or gravel grain sizes. Typically gravel is deposited closest to the 
glacier margin and grades downstream into more extensive areas of sand. Nonpitted (nonkettled) outwash 
plains are nearly level, have gentle gradients and may or may not be channel-scarred. Blocks of ground ice, 
floated-in ice, and buried stagnant ice masses eventually melt out to produce a pitted outwash plain. 
Extreme pitting (kettlehole depressions) suggests deposition over stagnant ice having an irregular thickness. 
Many outwash plains are also terraced. Called outwash-deltas when built into lakes 

OUTWASH TRAIN See VALLEY TRAIN 

OVEN DRY SOIL Soil that has been dried at 105°C until it reaches constant weight 

OVERBANK DEPOSIT Floodplain deposits resulting from overbank flow. See VERTICAL ACCRETION DEPOSITS 

OVERBANK FLOW That portion of stream flow that exceeds the carrying capacity of the normal channel and 
flows over the stream banks on to the adjoining floodplain 

OVERBREAK Rock excavated in tunnel work beyond the payline or beyond the perimeter required by the 
contract or by the use of the tunnel 

OVERBURDEN 1) The barren soil, rock or waste overlying coal, placer deposits, or an orebody at openpit 
mines. 2) Material of any nature – consolidated rock or unconsolidated soil deposits – that overlies useful 
materials such as sand and gravel, coal, ore, etc., that are mined from the surface. 3) Any loose soil material 
that overlies bedrock. 4) Equivalent to the regolith in some cases 

OVERCONSOLIDATED SOIL DEPOSIT A soil deposit that has been subjected to an effective pressure greater 
than the present overburden pressure. Compare NORMALLY CONSOLIDATED SOIL DEPOSIT 

OVERDEEPENED VALLEY Valleys that have been greatly deepened by glacier action. They are characterized 
by lakes, aggrading floodplains, and actively growing alluvial fans and deltas. They all indicate that the bed of 
the glaciated valley was too deeply eroded to serve as a valley floor for the river now existing in it 

OVERDEVELOPMENT OF GROUNDWATER An aquifer whose long-term safe yield has been or is being 
exceeded 

OVERHAUL In excavation, the haul distance in excess of the free haul 

OVERLAND FLOW Diffuse flow of surface waters over land before reaching a natural watercourse or before 
eroding a recognizable channel of its own and therefore becoming channelized or concentrated. Compare 
SHEET FLOW 

OVERLAP, IN AERIAL PHOTOGRAPHY Amount by which one photograph overlaps the area covered by 
adjoining airphotos, customarily expressed as a percentage. The overlap between aerial photographs in the 
same flight is called end lap; the overlap between photographs in adjacent parallel flights is called side lap 

OVERLAY A record on a transparent medium that can be superimposed on another plan, map, or airphoto 

OVERLOADED STREAM An aggrading stream 

OVERPUMPING A condition where the amount of groundwater pumped out of a well or aquifer exceeds 
replenishment 

OVERTURN In fall and spring the overturning of bottom and upper waters in a lake, resulting from density 
differences due to temperature changes 

OVERSTEEPENING The process of steepening the walls of a valley by the passage of a valley glacier 

OVERWASH That portion of the uprush of waves on a shore that carries over the crest of a natural berm or 
engineering structure 

OXBOW LAKE 1) A crescent-shaped lake formed in an abandoned river bend that has become separated 
from the main stream by a change in the course of the river, usually by the stream cutting through a narrow 
neck. 2) Any curved lake occupying a cutoff meander loop. Overbank floods add clay, silt, and fine sand to 
stagnant waters in the oxbow lake, first in the limbs next to the flooding river, ultimately filling the lake and 
converting it to a marsh and then into a clay plug: a tough and resistant body composed chiefly of organic 
fine-grained sediment into which any future channel of the stream commonly erodes with difficulty 

OXIDATION Chemical process of combining with oxygen 

PALEOSOL Literally, ancient soil. Soil profile developed on a buried land surface, especially one developed 
during an interglacial or interstadial interval and covered by deposits of later glacier ice advances or by other 
Quaternary deposits, as loess, river, or lake deposits 

PALEOZOIC See GEOLOGICAL COLUMN and TIME SCALE 

PALSAS Mounds of peat, ice and, rarely, mineral soil occurring on bogs in the boreal and subarctic region. 
They may reach 35 feet (about 10 meters) in height but are commonly much lower, and are situated in low 
parts of the landscape in the discontinuous permafrost zone. They are formed by the transfer of water to ice 
and are thus associated with freezing conditions. They are thought to originate where thin snow cover in 
bogs allows deep penetration of the frost line, forming an ice mound in places where the snow cover is 
thinner than elsewhere over the rest of the bog or fen 

PALUDAL or PALUSTRINE Pertaining to marshes and swamps and to materials deposited in marshy and 
swampy environments 

PALUDIFICATION The process of peat formation 

PANCAKE ICE Predominantly circular pieces of ice from 30 cm to 3 m in diameter, and up to about 10 cm in 
thickness, with raised rims due to the pieces striking against one another 

PANCHROMATIC A film or plate emulsion sensitive to light of all colors 

PAN A horizon or layer in soil that is strongly compacted, indurated, or has a very high clay content. Limepan 
(caliche), claypan, duripan, fragipan, and hardpan are names given to different kinds of pans 

PARABOLIC DUNE A sand dune having the form of a parabola, or U-shape, with the concave side facing the 
wind. The arms, or horns, point upwind. Also called U-dune and upsiloidal dune 

PARALLAX The apparent displacement, or difference in the apparent position, of an object, caused by actual 
change (or difference) of position of the point of observation. The term is generally used to denote absolute 
stereoscopic parallax, but also used to denote parallax measurements made on unrectified aerial 
photographs 

PARALLAX DIFFERENCE The difference in the absolute stereoscopic parallaxes of two points imaged on a pair 
of aerial photographs. Customarily used in the determination of the difference in elevations of terrain 
objects 

PARAMETER A variable in a mathematical function which, for each of its particular values, defines other 
variables in the function. It is a quantity that is constant in a special case but variable in different cases 

PARENT MATERIAL or C HORIZON The unconsolidated mineral matter occupying the upper portion of the 
regolith in which soil profiles develop under the influence of the soil-forming factors of climate, living 
organisms, topography, drainage, and time 

PARENT ROCK The original rock from which sediments were derived to form younger rocks 

PARKLAND A Canadian term for mixed grassland and clumps of poplar and willow. It is the type of landscape 
in which trees occur in clumps, as aspen groves, in grassland areas. It represents the grassland- forest transition 
zone, or ecotone 

PARTIALLY PENETRATING WELL Well not fully penetrating an aquifer, as where one-half of an aquifer is 
screened 

PARTIAL STERILIZATION  The  elimination of a portion of a population of microorganisms, usually   by 
treatment with heat or chemicals. The process of sterilization in this case is selective, with certain organisms 
or groups of organisms being destroyed to a greater extent than others 

PARTICLE SIZE The effective diameter of a particle measured by sedimentation, sieving, or micrometric 
methods 

PARTICLE-SIZE ANALYSIS Determination of the various amounts of the different separates in a soil sample, 
usually by sedimentation, sieving, micrometry, or combinations of these methods 

PARTICLE-SIZE DISTRIBUTION The amounts of the  various  soil  separates  (clay,  silt,  sand)  in  a soil sample, 
usually expressed as weight percentages. See GRAIN-SIZE ANALYSIS or MECHANICAL ANALYSIS 

PARTS PER MILLION (ppm) 1) In the case of a solution, one ppm defines one part by weight of a given 
constituent (dissolved or suspended) to a million parts of the solution in which the constituent occurs. For 
non-saline waters 1 ppm is, for practical purposes, equal to 1 mg/litre. 2) In the case of a soil or rock, parts 
per million relate the weight of a given constituent per one million equivalent weight units of oven-dry soil 
or rock 

PASSIVE EARTH PRESSURE The maximum lateral resistance of a soil to loading 

PASSIVE METHOD OF CONSTRUCTION IN PERMAFROST Method of construction whereby the thermal 
regime of the frozen ground at and near the structure is not disturbed or altered 

PASSIVE MICROWAVE SENSORS Devices that record natural or emitted radiation rather than their own 
illumination, as radar. They are especially useful in reconnaissance mapping of snow, ice, and ocean currents, 
and thus are an aid to navigation 

PATERNOSTER LAKES A chain of small glacial lakes in a glacial trough or valley and connected by a stream 

PATTERNED FEN See FEN, AAPA, PATTERNED, or RIBBED 

PATTERNED GROUND  A term for minor and microrelief land features, as circles, polygons, nets, steps and 
stripes characteristic of but not confined to areas now or at some previous time subject to intense frost 
action. In some of these features, the finer and coarser materials are sorted into various polygonal forms of 
varying dimensions with angular stones around the perimeter and finer materials in the center. This action 
also applies to sorted or stone circles, nets, steps and stripes. Patterned ground also includes nonsorted forms, 
as polygons outlined by vegetation zones, and step-like forms on slopes. Such features have several possible 
origins. Some investigators include earth hummocks, tussocks, a variety of solifluction lobes, terraces and 
stripes, and patterned fen in the term patterned ground, which is also used as a general term for polygonal 
fissures caused by desiccation in an arid or semiarid climate. Patterned ground has thus become a general 
term, and is not confined to landform features in areas of permafrost or the periglacial environment 

PAVEMENT The hard wearing surface of a road or street, whether made of asphalt or concrete. There are 
two kinds of pavements: flexible and rigid. See BOULDER PAVEMENT 

P 
PACK Short for pack ice or ice pack 

PACK ICE Term used in a wide sense to include any area of sea ice other than fast ice, no matter what form it 
takes or how it is disposed 

PAD FOUNDATION An independent base for an individual pier or column 

PALEOCENE See GEOLOGICAL COLUMN and TIME SCALE 
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PERENNIAL SPRING A spring that discharges continuously – throughout the year and during dry as well as 
wet years 

PERENNIAL STREAM A stream that flows continuously throughout the year 

PERIGLACIAL  Refers to areas, conditions, processes, and deposits in the marginal region surrounding a 
glacier, as periglacial climate or periglacial features of a landscape. Generally used to denote cold conditions 
although these do not necessarily have to prevail in a periglacial region. Broadly, around a glacier 

PERIODIC SPRING A spring with relatively great discharge at more or less regular and frequent intervals. It 
occurs in some limestone areas in which rhythmic discharge may be due to the operation of natural 
underground siphons 

PERMAFROST A freezing condition (below 0ºC) in any soil, rock, or organic material that persists over at least 
two consecutive winters. Permafrost is defined purely as a thermal condition irrespective of the ground ice, 
which may or may not be present, and texture, density, water content, and lithologic character of the frozen 
material. The minimum time limit for permafrost is two winters because it includes ground that freezes in one 
winter and remains frozen through the following summer and winter. Permafrost may also be many tens of 
thousands of years old. Permafrost is not permanently frozen ground because changes in climatic and terrain 
conditions can cause the permafrost to thaw and disappear. Thickness of permafrost may vary from a few 
centimeters to hundreds of meters 

PERMAFROST, CONTINUOUS Permafrost that is essentially continuous beneath the ground surface over a 
large geographical region, or zone. Permafrost is absent only at widely scattered sites, as in freshly deposited 
unconsolidated sediments where the climate has just begun to impose its influence on the ground thermal 
regime. Frozen ground in circumpolar areas of continuous permafrost thickens from    a few tens of meters 
at its southern limit to more than 1000 meters in more northern areas. The active layer varies from about 30 
cm to 1 meter and commonly extends down to the permafrost table. The temperature at the level of zero 
annual amplitude ranges from about -5ºC at the southern boundary of continuous permafrost to about -15°C 
in areas that are closer to the pole 

PERMAFROST, DISCONTINUOUS Areas where permafrost occurs in certain places beneath the ground 
surface over a large geographical region, or zone, in which other areas are free of permafrost. The zone of 
discontinuous permafrost lies between the continuous permafrost zone and the southern limit of 
permafrost. Permafrost is common and occurs widely near its northern boundary and is sporadic (often 
scattered in isolated patches or “islands”) along its southern boundary. The frozen ground in discontinuous 
permafrost areas thickens from a few centimeters or meters at its southern limit to several tens of meters at 
its boundary with the continuous permafrost zone. The active layer does not always extend to the permafrost 
table, and unfrozen layers may occur between frozen ones. The temperature at the level of zero annual 
amplitude ranges from a few tenths of a degree below 0ºC at the southern limit to about -5ºC in areas closer 
to the pole 

PERMAFROST TABLE A more or less irregular surface that represents the upper limit of permafrost 

PERMAFROST THICKNESS The vertical distance between the permafrost table and the bottom, or base, of 
permafrost 

PERMANENT HARDNESS Noncarbonate hardness produced by the sulphates and chlorides of calcium and 
magnesium, which cannot be removed by boiling. See HARD WATER and TEMPORARY HARDNESS 

PERMANENT WELL Well completely equipped and developed for a long productive life as opposed to an 
observation well or exploratory test well 

PERMEABILITY The capacity of a porous medium to transmit a liquid or gas subjected to an energy gradient 
(in the case of water, hydraulic gradient). See COEFFICIENT OF PERMEABILITY 

PERMEABILITY COEFFICIENT or COEFFICIENT OF PERMEABILITY The rate of flow of water in volume per second 
across a given area under a unit hydraulic gradient. The standard coefficient is defined for water at a 
temperature of 60ºF (16ºC.) The field coefficient requires no temperature adjustment and the units are 
stated in terms of prevailing water temperature. Also expressed in centimeters per second, inches per hour, 
feet per year, Darcys, etc. 

PERMEABILITY, SOIL The ease with which gases, liquids, or plant roots penetrate soil 

PERMEABLE or PERVIOUS Having openings that permit water to move perceptibly through a medium under 
head differences ordinarily found in subsurface water. A permeable soil or rock material has communicating 
interstices of capillary or supercapillary size 

PERMEABLE ROCKS Porous rocks which allow water, oil, or gas to be transmitted through them. Porous 
sandstone is an example. Considered synonymous with pervious rocks 

PERMIAN See GEOLOGICAL COLUMN and TIME SCALE 

PERVIOUS BED A bed, or stratum, that contains voids through which water will move under ordinary 
hydrostatic pressure 

PERVIOUS ROCKS Rocks that allow water to pass through them freely owing to connected pores or fractures 

PETROGRAPHY The identification, description, and systematic classification of rocks 

pH A measure of acidity or alkalinity of soil or water. Defined as the negative logarithm of the hydrogen ion 
concentration in the water or in an aqueous suspension of the soil. The degree of acidity (or alkalinity) of a soil 
may be determined by means of a glass electrode, quinhydrone, or other suitable electrode or indicator at a 
specified moisture content or soil-water ratio, and expressed in terms of the pH scale. Distilled water, which 
is neutral, has a pH value of 7. Values above seven indicate the presence of alkaline water and alkaline soils 
while those below seven indicate acidic waters and soils 

PHASE, SOIL A subdivision of a soil type or other unit of classification having characteristics that affect the 
use and management of the soil but do not vary enough to differentiate it as a separate type. A variation in a 
property or characteristic, as degree of slope, degree of erosion, and content of stones 

PEAK FLOOD Maximum momentary stage or discharge of a stream in flood 

PEAT A component of organic terrain consisting of more or less fragmented remains of vegetable matter 
(mosses, sedges, grasses, trees, etc.) sequentially deposited and partly decayed. Also, unconsolidated 
compressible material consisting largely of decomposed or only slightly decomposed organic matter 
accumulated under conditions of excessive moisture 

PEAT BOG A bog containing peat, chiefly Sphagnum moss peat 

PEATLAND A generic term that includes all classes of peat-covered terrain. Peatland ecosystems include a 
complex of swamps, marshes, bogs and fens. It is any wetland with substantial deposits of partially 
decomposed vegetal matter (i.e. peat). Peatland types can be differentiated into two main types 
– fens and bogs – according to the source of water supply promoting their accumulation 

PEAT PLATEAU A low plateau of peat, elevated up to one or more meters above the water table, with ground 
ice (permafrost) or surface evidence of former ground ice, as unfrozen collapse scars or windows in the frozen 
peatland 

PEAT POLYGONS Peat containing ice with polygonal cracks observable at the surface 

PEBBLE 1) A smooth, rounded stone ranging in diameter from approximately 2 to 64 mm. 2) Rounded gravel 
½ to 3 inches (1.27 to 7.62 cm) in diameter 

PED A unit of soil structure, as an aggregate, crumb, prism, block, or granule, formed by natural processes. 
Contrasts with a clod, which is formed artificially 

PEDALFER Obsolete term for a subdivision of a soil order comprising a large group of soils in which 
sesquioxides of aluminum and iron increased relative to silica during soil formation. See PEDOCAL 

PEDIMENT A broad, flat or gently sloping, rock-floored erosion surface or plain of low relief, typically 
developed by subaerial agents (including running water) in an arid or semiarid region at the base of an 
abrupt and receding mountain front or plateau escarpment, and underlain by bedrock (occasionally by older 
alluvial deposits) that may be bare but more often partly mantled with a thin and discontinuous veneer of 
alluvium and colluvium derived from the upland masses and in transit across the surface. The longitudinal 
profile of a pediment is normally slightly concave upward, commonly slopes at angles between 1° and 7°, 
and its outward form may resemble a bajada (which continues the forward inclination of a pediment). The 
critical and abrupt transition between pediment and back scarp is called the piedmont angle·. Thicker wedges 
of sediments cover the lower parts of pediments. Rill wash, sheet wash, sheet flow, or solifluction processes 
are responsible for the molding of pediments, which erode regressively by back weathering of the scarp 
parallel to itself and thus gradually consume uplands. The piedmont angle may be so sharp that one can 
stand on this contact in the field 

PEDIMENTATION The action or process of formation and development of a pediment; also the product 
resulting from such an action or process. The two processes recognized as being most active in pediment 
formation are lateral planation by steep-gradient streams, and backwearing and removal of debris by rill wash 
and unconcentrated flow; the latter process appears to be the most widely accepted 

PEDIPLAIN Widely developed plain formed by the coalescence of multiple pediments 

PEDOCAL Obsolete term for a subdivision of a soil order comprising a large group of soils in which calcium 
carbonate accumulated during  soil  formation.  Soils  with  calcium-rich  upper  horizons.  See PEDALFER 

PEDOGENESIS In pedology and agriculture soil studies, refers to soil formation. The development of soil from 
parent material 

PEDOLOGY See SOIL SCIENCE 

PELAGIC Pertaining to the sea, of the sea, or that which is found at sea 

PENECONTEMPORANEOUS Formed at almost the same time. Commonly refers to primary structures formed 
during the deposition of sediments 

PENEPLAIN 1) A once high rugged terrain that has been reduced through prolonged erosion by running water 
to a low, nearly flat to gently rolling, featureless plain at or near sea level. 2) A landscape of low relief formed 
by long-continued subaerial stream erosion 

PENETRATION RESISTANCE Number of blows of a hammer of specified weight falling a given distance required 
to produce a given penetration of a pile, casing, sampling tube, etc., into earth materials 

PENETRATION TESTS Tests of the soil in place which gives a surer indication of its load-bearing capacity than 
tests in the soil mechanics laboratory. Broadly, they can be divided into static and dynamic penetration tests. 
Evidence from penetration tests should always be interpreted with the help of information from boreholes 

PENNSYLVANIAN See GEOLOGICAL COLUMN and TIME SCALE 

PENSTOCK The pipe or conduit that carries water under pressure from a forebay to a water turbine 

PERCENT COMPACTION Ratio of dry unit weight of a soil to maximum unit weight obtained in a laboratory 
compaction test, expressed as a percentage 

PERCENT SATURATION or DEGREE OF SATURATION Ratio of the volume of water in a soil to the total volume 
of intergranular space (voids), expressed as a percentage 

PERCHED SPRING A spring whose source of water supply is a perched zone of saturation 

PERCHED WATER TABLE A water table usually of limited area maintained for appreciable lengths of time 
above the main water table of the area. It is commonly caused by marked differences of permeability in the 
near-surface materials 

PERCOLATION The term has two connotations: 1) In groundwater hydrology, it is a general term describing 
the laminar flow of water through saturated porous media. 2) In surface water hydrology, it is sometimes 
used in a more specific manner, as downward movement of water which has infiltrated through the soil 
zones (solum) and which continues to move through the zone of aeration toward the water table 

PERCOLATION RATE The term has two connotations: 1) In groundwater hydrology, it is synonymous with 
seepage rate. 2) In surface water hydrology, it is the quantity of water, in inches or centimeters, that passes a 
given point in the soil profile in a given time 

PERELETOK A frozen layer at the base of the active layer and which remains frozen for one or two summers. 
Pereletok may be mistaken for permafrost 

PERENNIAL Lasting throughout the year 
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PHOTO ANALYSIS or AIRPHOTO ANALYSIS Commonly used as a synonym for photo interpretation, although 
some people restrict the term to the identification of terrain objects in airphotos, chiefly landforms, without 
any attempt at interpreting their significance for a particular use or project study. Photo analysis begins with 
discerning, distinguishing, and separating constituent elements of the landscape as they are depicted in 
stereoscopic pairs of vertical aerial photographs. Among the most important diagnostic elements of 
identification are relief and surface form including microrelief features (topography), airphoto tones, 
drainage, different kinds of erosion, vegetation, and land use, The geographic extent of these main elements 
is studied together with details of their shape, tone, texture, pattern, organization, and interrelationships, 
The photo analyst attempts to identify landforms and other terrain objects and to discover relationships 
between these landscape features and the materials of which they are composed. See PHOTO 
INTERPRETATION 

PHOTO BASE The length of the air base (distance between successive camera stations) represented on an 
aerial photograph 

PHOTOGEOLOGY The interpretation of bedrock type and structure from aerial photographs, the 
photographic mapping of rock outcrops, lithologic contacts, and structural features (as dips and strikes, folds 
and faults), where bedrock formations are exposed or have some surficial expression in the relief, drainage, 
vegetation, or airphoto tonal pattern, or using digital sensors 

PHOTOGEOMORPHOLOGY Study of landforms as they are revealed on aerial photographs 

PHOTOGRAMMETRY The science and art of making planimetric and topographic maps and making reliable 
measurements from stereoscopic pairs of aerial and, less commonly, terrestrial photographs. In general, 
techniques of measurement using photographs 

PHOTOGRAMMETRY, TERRESTRIAL Photogrammetry utilizing ground photographs. Also called ground 
photogrammetry 

PHOTOGRAPH A general term for a positive or negative picture made with a camera on sensitized material, 
prints from such an original, or using digital sensors 

PHOTOGRAPH, OBLIQUE   See OBLIQUE PHOTOGRAPH 

PHOTOGRAPH, VERTICAL See VERTICAL PHOTOGRAPH 

PHOTOGRAPHY, BLACK-AND-WHITE, CONVENTIONAL, ORDINARY, or PANCHROMATIC The 
most common kind of historical aerial photography, taken with aerial film sensitive to the full range of the 
visible spectrum 

PHOTOGRAPHY, COLOR Photography using either direct positive or negative positive color processes, or digital 
sensors. Historical aerial photographs are taken with color aerial film, as Ektachrome Aero film, which has a 
sensitivity range of about 0.4 to 0.7 microns, whereas black-and-white Infrared Aero film has a sensitivity of 
about 0.7 to 0.9 microns and Infrared Ektachrome Aero film with filter has a sensitivity of about 0.5 to 0.9 
microns. Modern air photos are taken with digital sensors 

PHOTOGRAPHY and IMAGERY, SATELLITE Sensor systems installed in satellites orbiting the earth at very 
high altitudes, as at 576 miles (910 km), taking “live” imagery provided by one or more sensing systems such 
as a three-camera Return Beam Vidicon (RBV) system along with a four-channel Multi- Spectral Scanner 
(MSS). The Earth Resources Technology Satellites (ERTS) can provide complete global coverage at regular 
time intervals, as every 18 days 

PHOTOGRAPHY, SEQUENTIAL, TIME-LAPSE, or BEFORE-AND-AFTER Aerial photographs taken at either 
regular or irregular intervals of time, showing the same area and useful for making comparisons of changing 
terrain conditions, as the progress of construction projects, the progress of clearing trees from new human-
made water reservoir areas, the recession or advance of valley glaciers, etc. 

PHOTOGRAPHY, SPECIAL-PURPOSE Aerial photography designed specifically to yield certain  desired 
qualities not available in general-purpose photography. Special-purpose photography is usually determined 
by specific job requirements and often has a large scale, as 1:4800 

PHOTO INTERPRETATION, AIRPHOTO INTERPRETATION, PHOTOGRAPHIC INTERPRETATION The 
identification, description, and interpretation of the significance of terrain features imaged on stereoscopic pairs 
of vertical aerial photographs. It usually involves more than identification or simple recognition, and 
emphasizes the application and significance of the derived information for some particular use, project study, 
discipline, or field of investigation. See PHOTO ANALYSIS and PHOTO READING 

PHOTOMAP A mosaic map made from aerial photographs with physical and cultural features shown as they 
are on a planimetric map, complete with marginal data 

PHOTO READING The simple recognition in airphotos of easily identified terrain objects, as hills and 
depressions and obvious cultural features of the landscape without attempting to assess or explain their 
meaning for a particular use or project study 

PHOTOSYNTHESIS The process of manufacturing plant food (sugars and starches) within the leaf of green 
plants by combining carbon-dioxide and water under the presence of chlorophyll as a catalyst and the energy 
provided by sunlight 

PHREATIC All water in the zone of saturation 

PHREATIC FLUCTUATION Fluctuation of the water table 

PHREATIC SURFACE Free water surface at atmospheric pressure 

PHREATOPHYTE A plant that obtains its water supply from the zone of saturation, either directly or through 
the capillary fringe. Such a plant depends on groundwater rather than soil moisture – e.g., willows, 
cottonwoods, mesquite, greasewood 

PHYSICAL ENVIRONMENTAL FACTORS Factors affecting the kind and character of vegetation including 1) soil 
or rock type, 2) landform and topography (elevation, slope gradient, slope aspect, macrorelief, microrelief), 
3) climate (ground and air temperatures, amount, type and pattern of precipitation), 4) water supply and 
drainage (surface and internal, or subsurface drainage) 

PHYSICAL FACTORS Factors determining the kinds of organisms in a community. In the case of  plants, two 
main factors are climate and soil. Temperature, light, and precipitation are principal climatic factors. Some 
plants, for example, grow only in hot deserts; others, in cool bogs. Some can tolerate varied conditions. Soils 
are the source of moisture and minerals. Soil texture affects the amount of oxygen available for seed 
germination, root growth, and bacterial action. Physical factors may be highly localized, such as microclimatic 
factors. A windbreak protects plants from winds and also reduces loss of water by transpiration 

PHYSICAL LANDSCAPE The natural, or physical, landscape is the landscape as it appears before being 
influenced by the presence of people. See CULTURAL LANDSCAPE 

PHYSICAL PROPERTIES OF SOILS Those characteristics, processes, or reactions of a soil which are caused by 
physical forces and which can be described by or expressed in physical terms or equations. Examples of 
physical properties are density, permeability, porosity, grain-size distribution, etc. 

PHYSICAL WEATHERING The breakdown of rock and mineral particles into smaller particles by physical 
forces, as alternate freezing and thawing or wetting and drying 

PHYSIOGNOMY   One of the three main systems by which plant communities may be classified    and 
mapped, either singly or in combination: physiognomic systems, floristic systems, and ecological systems. 
Physiognomic criteria include life forms (dominant life form and combinations of life forms) and structure 
(layers of different life forms and their height and density within these layers) 

PHYSIOGRAPHIC PROVINCE Region of similar large-scale topography, geological structure, and climate that 
has had a unified geomorphic history 

PHYSIOGRAPHY Science of the origin and evolution of landforms 

PHYTOGEOGRAPHY The study of the distribution of plants on the earth in relation to their geographical 
environment 

PIEDMONT GLACIER A glacier formed at the foot of mountains by the discharge of ice from one or more 
confined valley glaciers 

PIERCEMENT DOMES Salt domes in which the central salt plug has arched upward and punctured the 
overlying rock strata 

PIEDMONT ALLUVIAL FAN See COMPOUND ALLUVIAL FAN 

PIEZOMETER An instrument for measuring the pressure head in a water-saturated material, usually a small 
diameter tube or pipe installed at a specific depth below the water table. The bottom portion of the tube is 
permeable and allows water to flow into or out of the tube as a means of obtaining an equilibrium hydrostatic 
level. The term is sometimes used with the same connotation as an observation well 

PIEZOMETRIC LEVEL As related to the groundwater zone, it is the level to which water will rise in a tightly 
cased well or piezometer. Synonymous with potentiometric level 

PIEZOMETRIC SURFACE As related to an aquifer, it is defined by the levels to which water will rise in tightly 
cased wells, as piezometers. It is the integrated surface of piezometric levels in the aquifer. The term is 
synonymous with potentiometric surface 

PILED FOUNDATION An engineering foundation carried on piles driven to some depth beneath ground or 
foundation (e.g. basement) level 

PINGO Relatively large ice-cored conical to dome-shaped mound raised by frost action above the surrounding 
terrain. There are two genetic types: the open system pingo (usually on long uniform slopes) and the closed-
system pingo (in former partially filled lake basins). The use of the synonymous term hydrolaccolith is not 
recommended 

PINGO ICE Mass of more or less clear ground ice in a pingo 

PIONEER SPECIES The first plants to colonize any environment 

PIPING The movement of soil particles in the subsurface by percolating water leading to the development of 
subsurface channels or tunnels. Such action may result in excessive leakage or failure of earthfill structures. 
Removal of the fine particles leads to increased velocity of the water and this in turn results in more and 
larger-sized material being removed. Affects materials ranging in size from clay to gravel 

PIPKRAKE or NEEDLE ICE Consists of fibrous ice formed by exudation. Water concentrates on the surface of 
the soil and freezes, forming ice needles standing side by side. They sometimes form beneath the surface skin 
of the soil if it is friable, or beneath leaves or stones, which they heave up. They can assume several forms: 1) 
massive, composed entirely of minute columns of ice, standing side by side, with no air spaces between 
them; 2) porous, composed of minute columns forming groups separated by air spaces; and 3) discontinuous, 
in which the pipkrakes form groups in favoured spots 

PIT A borrow pit or test pit used in subsurface exploration 

PITTED PLAIN An outwash plain of gravel and sand or chiefly sand with many kettleholes. Also, a limestone 
plain with numerous small or large closely spaced sinkholes 

PLANT COMMUNITY The kinds of different plants, or flora, in a region. A typical example is the typical 
northern black spruce and bog plant community, consisting of sparse and stunted coniferous trees and 
associated shrubs, herbs, mosses and lichens 

PLANT ECOLOGY The study of plant ecosystems and plant environment relations 

PLANT UTTER See DUFF 

PLANT SUCCESSION The orderly progressive changes as one type of plant community gradually replaces 
another. Generally it is the dominant species in each stage that alters the environment in a way that ushers 
in the next stage. In some cases, the duration of each stage and the plants and animals that make up each 
succession stage can be predicted. The theoretical result of succession is the climax stage: a balanced or 
stable community that tends to remain the same unless the environment is disturbed 

PLASTIC Material or a state of the material such that upon application of stress some of the strain will be 
irrecoverable 

PLASTIC DEFORMATION Permanent change in shape of a solid that does not involve failure by rupture 

PLASTICITY The property of a soil that allows it to be deformed beyond the point of recovery without 
cracking or appreciable change in volume 

PLASTIC INDEX or PLASTICITY INDEX The difference between liquid and plastic limits indicating the range of 
moisture content within which a given soil material is plastic. If the plastic limit is equal to the liquid limit, the 
plastic index is zero 

PLASTIC LIMIT The water content corresponding to an arbitrary limit between the plastic and the semisolid 
states of consistency of a soil. Specifically, the water content at which a soil will just begin to crumble when 
rolled into a thread approximately 1/8 inches (about 3.2 mm) in diameter 

PLASTIC SOIL A soil capable of being molded or deformed into various shapes, continuously and 
permanently, by relatively moderate pressure 
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PLATY Consisting of soil aggregates that are developed predominately along the horizontal axes. Also 
referred to as laminated or flaky 

PLAYA A salt marsh or alkali flat that is temporarily covered with water after exceptionally heavy rainfall or 
river flooding but dries up again in warm weather. Playas variously show sheetwash stains, giant contraction 
polygons and stripes, salt pressure polygons, white salt flats, phreatophytes, and surface drainage forms. Some 
have associated cold springs and others have hot springs 

PLAYA LAKE In desert basins, broad shallow sheets of water that form quickly and evaporate almost as 
quickly, leaving mud flats or playas to mark their sites 

PLEISTOCENE The earlier of the two epochs into which the Quaternary Period of geological time is generally 
divided. Also colloquially called the Glacial Epoch or the Ice Age. See HOLOCENE. See also GEOLOGICAL 
COLUMN and TIME SCALE 

PLIOCENE See GEOLOGICAL COLUMN and TIME SCALE 

PLOT To place survey data upon a map or plan 

PLUCKING A glacier or stream erosion process whereby pieces of rock are removed from bedrock along 
joints, bedding and foliation surfaces. Also called quarrying 

PLUNGE POOL    Pothole occurring at the foot of a waterfall 

PLUVIAL    Due to the action of rain. Refers to a rainy period 

POCKET A small irregular-shaped anomalous body enclosed in different soil or rock materials, as a pocket of 
ore or pockets of stratified drift in till 

POCKET BEACHES Small beaches formed at the heads of coves 

POCKET SPRING A spring located at the lower edge of a deposit of pervious material filling an irregular 
depression in the bedrock 

PODZOLIC ORDER See SOIL ORDERS 

PODZOLIZATION A process of soil formation resulting in the genesis of podzols and podzolic soils 

POINT BAR and POINT-BAR DEPOSIT 1) A crescent-shaped bar built out from each convex (inside) bank of a 
stream channel. 2) Sediment deposited on the inside of a growing meander loop, usually chiefly sand but, 
less commonly, with gravel and/or silt sizes 

POINT-BEARING PILE An end-bearing pile 

POINT LOAD A concentrated load 

POLAR DESERT The frost rubble zone comprises the true polar deserts in which there is much bare rock and 
stony ground, vegetation is sparse or absent, and precipitation rarely averages more than the equivalent of 
125 mm of rainfall a year, so that there is relatively little snow cover 

POLLUTION   Any input into a system that cannot be assimilated and recycled within that system.  The 
entrance into the environment of waste materials that the environment cannot handle, degrade, or disperse 

POLYGON GROUND Polygonal patterns produced on level ground generally by alternate freeze and thaw of 
the surface soil in permafrost areas, but also used for polygonal cracks developed by desiccation in arid or 
semiarid regions. Also called frost polygons, structured ground, polygonal markings. See PATTERNED GROUND 

POLYNYA Any non-linear shaped opening enclosed in sea or lake ice. See LEAD 

POND A quiet body of water smaller than a lake and so shallow that rooted plants may grow completely across 
it as well as along its shore. Its water temperature is fairly uniform from top to bottom and tends to change 
with the air temperature. There is little wave action and the bottom is usually covered with mud 

PONDING The natural formation of a pond or lake along a watercourse or in a formerly dry basin 

POND SUCCESSION Community succession in a pond. The change from an aquatic to a dryland community is 
often rapid, sometimes completed during a person’s lifetime. A new pond in a temperate region may build 
up from the dead remains of plants and animals that live in the water. The ponds become shallower. As the 
water becomes too shallow for the plants of one stage, new kinds of vegetation appear. The amount of open 
water at the center continues to decrease as the lake fills in from the edges with organic and mineral matter. 
Common plants of the floating stage are water lilies and pondweeds. Marsh-stage plants are cattails, 
bulrushes, and arrowheads. At the climax stage, a forest may grow where once there was pond water 

POORLY GRADED SOIL A soil having nonuniform particle-size distribution – that is, an excess in some grain 
sizes and a deficiency in others 

POORLY SORTED SEDIMENT A sediment consisting of particles of many sizes. Sediment having a great range 
of grain sizes from clay to boulders, as glacial till 

POPLAR BLUFF A Canadian term for a stand of quaking aspen 

PORE ICE Ground ice in the pores or interstices of a soil or rock 

PORE SPACES or VOID SPACES Spaces in a soil or rock material that are unoccupied by solid material 

PORE WATER Water in the pores, voids, or interstices of soil and rock materials 

PORE-WATER PRESSURE The pressure of water in a saturated soil. It is sometimes measured during and after 
construction of earth structures because it gives an indication of the degree of consolidation. Zero excess 
pressure implies that consolidation is complete 

POROUS Containing voids, pores, interstices or other openings, which may or may not be interconnected 

POROSITY Ratio of the volume of voids, pores, interstices or other openings of a given mass to the total 
volume of the mass, usually expressed as a percentage. In compact mixed-grain till it may be as low as 20%, 
in sands 30% to 50%, and in clay from 40% to above 90%. If the void ratio is e, the porosity 

POTENTIAL ENERGY Energy due to position, such as the elevation head of water 

POTENTIOMETRIC LEVEL The terms piezometric and potentiometric are used synonymously. See 
PIEZOMETRIC LEVEL 

POTENTIOMETRIC CURVE See PIEZOMETRIC SURFACE 

PRECAMBRIAN The oldest rocks of the earth’s crust; they are older than 600 million years. Chiefly igneous 
rocks and their metamorphic equivalents with some sedimentary rocks in various stages of metamorphism. 
See GEOLOGICAL COLUMN and TIME SCALE 

PRECAMBRIAN SHIELD   1) A large nuclear region of the earth’s crust that is old and worn down,    and is 
composed mostly of Precambrian igneous and metamorphic rocks. The Canadian Shield forms a huge ellipse 
whose axis trends about north-northwest, which more or less surrounds Hudson Bay and its adjoining flat-
lying sedimentary-rock lowland. Its surface of low relief shows the effects of intense continental glacier 
erosion as revealed by deranged drainage and countless lakes, numerous rounded outcrops and rocky ridges, 
and scattered patches of thin bouldery moraine, eskers, and many other glacial landforms. The landscape is 
dominated by swamp and muskeg in the south and by the great barren lands in the north. 2) A large area of 
the earth’s crust composed of Precambrian rocks, with or without a thin cover of younger rock and soil 
materials, and comprising the stable nuclei of continents 

PRECIPITATION Deposits of water in either liquid or solid form that reach the earth from the atmosphere. It 
includes rain, sleet, snow, and hail from clouds as well as dew and hoar frost 

PRECONSOLIDATION The greatest effective pressure to which a soil has been subjected. Also called 
preloading or precompression, as a preconsolidated, preloaded, or precompressed soil 

PRECONSOLIDATION LOAD By drawing a pressure-void ratio curve of a soil that has been compressed in a 
consolidation press, an estimate can be made of the highest load to which the soil has been subjected in the 
past. This preconsolidation pressure can be compared with present vertical effective stress at the point in the 
subsoil from which the soil sample was taken. The difference may be due to stream erosion, glacier melting 
(unloading), lowering of the water table, or other causes 

PRECONSOLIDATION PRESSURE The greatest effective pressure to which a soil has been subjected 

PREFERRED ORIENTATION OF PEBBLES The tendency of elongate pebbles to arrange themselves primarily 
parallel to the direction of flow of the transporting medium (running water, glacier ice) and secondarily 
transverse to that direction. Refers to the fabric of till and other sedimentary deposits 

PREGLACIAL Pertaining to or occurring in geologic time before a time of extensive glaciation. Generally 
means before any one of the Pleistocene glaciations of Quaternary time 

PRESSURE RIDGE A long ridge in sea ice caused by horizontal pressure. Pressure ridges may be up to 100 feet 
(30 meters) high and several miles (several kilometers) long; they may occur in a gulf, bay, or polar sea. 
Pressure ridge sail heights and keel depths vary considerably, but some ice keels reach depths of more than 
150 feet (over 50 m) 

PREVAILING WIND The direction from which the wind blows during the greatest proportion of the time. It is 
sometimes defined as that direction from which the wind blows with greatest frequency 

PRINT, CONTACT A print made with a negative or transparent drawing in contact with a sensitized surface 

PRODELTA CLAY The fine muds that make up the bottomset beds of a delta and which are deposited  in a sea 
or large lake offshore from a river’s mouth 

PRODUCTIVITY, SOIL The capacity of a soil for producing a specified plant or sequence of plants under a 
specified system of management. Productivity emphasizes the capacity of soil to produce crops and should 
be expressed in terms of yield 

PROFILE, RIVER The slope of a river from its source to its mouth. Initially it is often irregular, with rapids and 
waterfalls in its upper reaches, but in time the profile becomes smoother and less irregular 

PROFILE, SOIL 1) In pedology, a vertical section of a soil through all its horizons and extending into the parent 
material. 2) In geotechnical engineering, the succession of soil layers in the subsurface having significantly 
different engineering property values 

PROGLACIAL Applied to the area immediately beyond the limits of the glacier; in front of a glacier. Mostly 
pertains to features of glacial origin but lying beyond the limits of the glacier itself, as proglacial lakes, 
outwash sediments, loess deposits, etc. The term is not synonymous with glaciofluvial. Proglacial refers to all 
forms, deposits, and processes in front of or at the foot of a glacier. Glaciofluvial is limited to those actions 
governed by waters originating from the thawing of glacier ice 

PROGLACIAL DEPOSIT A deposit laid down beyond the outer limit of a glacier, but composed of materials or 
laid down by meltwaters derived from the glacier. Outwash deposits and glacial-lake deposits are two 
examples 

PROGLACIAL LAKE Lake occupying a basin in front of a glacier, generally in direct contact with the ice 

PROGRADING Seaward advance of the shore line resulting from the nearshore deposition of sediments 
brought to the sea by rivers. A prograding shoreline may result from the building of a beach, delta, or fan. 
Opposite to retrograding 

PROGRESSIVE FAILURE Failure in which the ultimate shearing resistance is progressively mobilized along the 
failure surface 

PROSPECT A geological or geophysical anomaly, especially one recommended for additional exploratory 
work 

PROSPECTING The search for indications of economic mineral deposits, usually located on or near ground 
surface 

PROTALUS LOBE A tongue-like or lobate mass of debris that is the product of creep or solifluction at the toe 
of a talus 

PROTALUS RAMPART 1) A protalus rampart is a ridge formed of blocks, frost-wedged from cliffs above, 
which accumulates by sliding over snowbanks. 2) Ridgelike features formed where weathered material from 
cliffs above a snowbank falls on to the snow surface, or slides over that surface and comes to rest along its 
outer edge 

PROTEROZOIC See GEOLOGICAL COLUMN and TIME SCALE 

PROVENANCE The terrane or parent rock from which any association of sediments is derived 

is e  
1 + e 

PORTAL Entrance to a tunnel 

PORTLAND CEMENT CONCRETE A commonly used concrete POTABLE 

WATER Water that can be consumed by humans POTAMOLOGY Branch of 

hydrology dealing with rivers and streams 
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PUDDLE An accumulation on ice of meltwater, mainly due to melting snow, but in the more advanced stages 
also to the melting of ice. Initial stage consists of patches of melted snow 

PUMPAGE    Rate at which water is withdrawn from a well by means of a pump 

PUMPING WELL  A cased and commonly screened borehole in which pumps are used to extract oil  or water 

PUSH MORAINE Small end moraines showing clearcut indications of glacial pushing and ploughing 

RAFT FOUNDATION A continuous slab of concrete, generally reinforced, laid over the ground as a foundation 
for an engineering structure. It is as large as, or slightly larger than, the area of the building which it carries 

RAFTED ICE Type of deformed sea or lake ice formed by one piece of ice overriding another 

RAFTING Pressure processes whereby one piece of sea or lake ice overrides another. Most common  in new 
and young ice 

RAIN SHADOW Dry area on the lee side of mountains, caused by descent and warming of air 

RAINWASH Surface soil and rock materials washed down a slope by rain 

RAISED BEACH   Sand and gravel ridges elevated above the present level of the lake or sea in which    it was 
formed and indicating a change in the relative level of land and water surface. Raised beaches also mark the 
former shorelines of extinct lakes, many of them of Pleistocene age. Also referred to as an abandoned beach. 
This term is preferred because it does not imply a raising of the land surface, which is not necessarily the 
cause of a beach having been abandoned 

RAISED BOG A thick domed accumulation of peat, consisting mostly of Sphagnum moss, acid in character, 
with the peat as much as 15 feet (about 5 meters) or more thick in the center. There may be small 
concentric, slit-like ponds on the bog summit and flanks, called flarks and laggs, and possibly small drainage 
channels at their periphery. See BOG types 

RAISED CENTRE POLYGON See ICE WEDGE POLYGONS and TUNDRA POLYGONS 

RAM An underwater ice projection from an ice wall, ice front, iceberg, or floe. Its formation is usually due to 
more intensive melting and erosion of the unsubmerged part 

RAND Steep margins of cupolas on raised mires, sometimes in turn bordered locally by a marginal ditch, or 
lagg 

RAPIDS Swift turbulent flow in a rough, steep reach, usually with a rocky, bouldery, or uneven bedrock 
bottom 

RASTER A two-dimensional scan presentation on a cathode ray tube 

RATE OF INFILTRATION Maximum rate at which soil can absorb water 

RATING CURVE A term used specifically in surface water hydrology and river hydraulics. It is the graphical 
relation obtained by plotting water levels of a creek or river against discharge values measured using current 
meters or other direct methods 

RAVINE A long, narrow depression smaller than a valley and larger than a gully. Several gullies may lead into 
a ravine and several ravines often lead into a valley 

RAW WATER Untreated water 

RAZORBACK A sharp, narrow ridge 

REACH A short length of stream. Sometimes used in the sense of a straight length of stream or channel 

REACTION, SOIL The degree of acidity or alkalinity of a soil, usually expressed as a pH value, as in the 
following table: 

Q 
QUARRY An open-pit working for the extraction of building materials, such as sand and gravel, crushed 
rock for aggregate manufacture, building stones like slate, crystalline limestone, marble, granite, etc. 

QUARRYING See PLUCKING 

QUARTZITE A strong, hard, granulose metamorphic rock consisting chiefly of quartz 

QUATERNARY The youngest of the two geologic time divisions of the Cenozoic Era. The Quaternary  is 
subdivided into the Pleistocene and Recent (or Holocene) epochs. It comprises all geologic time and deposits 
from the end of the Tertiary until and including the present. See GEOLOGICAL COLUMN and TIME SCALE 

QUICK CLAY Primarily clay of marine (salt-water or brackish-water) origin but also, less commonly, of 
freshwater origin in which the sensitivity of the clay and its movement appear to be related to substantial 
quantities of layer-lattice silicates of colloidal size, and the leaching of salts with a consequent reduction in 
electrolyte concentration. The undisturbed structure of clay has finely divided fractures, a high water content 
and high pore-water pressures. Under such conditions the clay can become critically sensitive and may flow 
spontaneously from shock, high antecedent rainfall, or active erosion at the toe of slopes 

QUICK CONDITION 1) A condition in which the hydraulic gradient of groundwater reduces the intergranular 
stress (effective stress, or grain-to-grain stress) to zero or near zero, resulting in complete or nearly complete 
loss of shear strength. 2) Loosely, a condition in which the upward flow of water in certain soil deposits, as 
notably in uniform fine sand, reduces the bearing capacity and shearing strength of the soil mass as a result of 
reduction in intergranular pressure or increased porewater pressure 

QUICK GROUND Ground in a loose incoherent state. Soft saturated strata or running, loose sand 

QUICKSAND Yielding, loose, saturated sand that offers no support to heavy loads. The velocity of upward 
flow of water significantly reduces or eliminates pressures at the contacts between the sand grains, creates a 
buoyancy effect, and causes the sand-water mass to lose its supporting strength and thus to become 
unstable and behave like a fluid. The upward seepage force is equal to or greater than the buoyant density of 
the sand. Quicksands are made stable by reducing the flow of water. Fine sands are more dangerous than 
coarse sands and uniform sands more dangerous than well-graded sands. Sands having a coefficient of 
uniformity less than 5 and an effective size less than 0.1 mm are especially susceptible to quicking action 

QUIET REACH Reach of river with smooth, low-velocity flow and no features disturbing the flow pattern Extremely acid Very 

strongly acid 

Strongly acid 

Medium acid 

Slightly acid 

Neutral* 

Mildly alkaline 

Moderately alkaline 

Strongly alkaline Very 

strongly alkaline 

below 4.5 

4.5- 5.0 

5.1- 5.5 

5.6- 6.0 

6.1- 6.5 

6.6- 7.3 

7.4- 7.8 

7.9- 8.4 

8.5- 9.0 

9.1 and higher 

R 
RACE A strong current or rapid rush of water sometimes produced by the meeting of two tides or 
currents. Also, a very rapid current through a comparatively narrow channel 

RADAR The science of locating and/or identifying distant objects by means of radio techniques. Radar 
depends on two processes: one, the reflection of radio waves by material bodies; and the other, the use of 
short pulses of high frequency energy to make possible the accurate measurement of distance 

RADAR IMAGERY Imagery produced by recording radar waves reflected from a given target surface. The 
imagery records that band of the electromagnetic spectrum lying between 1 mm and 1 meter. The word 
radar is an abbreviation of radio detection and ranging. Whereas those airborne remote-sensor systems 
operating in the bands of smaller wavelengths are all passive, most radar sensors are active – i.e. they 
transmit, receive, and record their own illumination. Radar imagery is taken with a side-scanning sensing 
device. The resulting radar images (“pictures,” or radargrams) are useful in mapping contrasting major rock 
bodies and larger bedrock structures that exhibit diverse surface-relief details, which produce what are called 
radar shadows. The structural framework of folded and faulted sedimentary-rock belts, especially those that 
have been much eroded, may be clearly recognized – and in many cases regardless of the inferior weather 
conditions prevailing during the time the imagery was flown. Thus radar imagery is particularly well suited to 
visualizing larger structural and physiographic features and to making regional geomorphological studies. See 
PASSIVE MICROWAVE IMAGERY 

RADAR RETURN The radar counterpart of a ground object as produced on the radar record; radar image 

RADIAL DRAINAGE PATTERN A drainage pattern of streams radiating from a central high area or running 
radially inward to a central low area 

RADIANT ENERGY Energy consisting of electromagnetic waves, such as light, infrared, radio, and radar 

RADIATION Exposure to the sun’s rays, which may be beneficial or harmful to various kinds of life depending 
not only on the kind and the amount of radiation but also on other factors. Bacteria are killed by ultraviolet 
rays, for example 

RADIOACTIVE SPRING A spring whose water has abnormally high and easily measurable radioactivity 

RADIOCARBON DATING The determination of the age of a material by measuring the proportion of the 
isotope C14 (radiocarbon) in the carbon it contains. The method is suitable for the determination of ages up to 
a maximum of about 50,000 years 

*Strict neutrality is pH 7.0; but in actual practice the term neutral covers soils having a pH range from 
6.6 to 7.3 

READY-MIXED CONCRETE Concrete delivered to a site already mixed 

REBOUND IN SHALE Swelling following removal of load, as from deep excavations. Most pronounced in 
bentonitic compaction clay shale 

RECENT Time and strata younger than the Pleistocene. Also called the Holocene epoch 

RECESSION BEACH Retreat of a shore or bank by progressive erosion. Net landward movement of the shore 
line over a specified time. Also called retrogression 

RECESSIONAL MORAINE End moraine formed during a temporary halt in glacier retreat 

RECHARGE Natural or artificial replenishment of groundwater by injection or by infiltration of water from the 
surface 

RECLAMATION The operation or process of improving the condition or characteristics of land that is not 
being effectively utilized. This may be accomplished by irrigation of arid or semiarid land, clearing of forested 
land, drainage of swamp or waterlogged land, protection of lands subject to flooding, etc. 

RECONNAISSANCE General examination or survey of the main features of an area or site, usually preliminary 
to a more detailed survey 

RECONNAISSANCE MAPPING A quick preliminary survey of an area or site to locate and sketch its main 
features, structures, and materials. The survey is faster but less precise than detailed mapping. Even though 
great accuracy and mapping of detail is not attempted, the field work demands considerable skill and 
experience in interpreting information on topography, drainage, vegetation, soils, geology, wildlife, and other 
factors, depending on the objective of the mapping 

RECTIFICATION The process of projecting a tilted or oblique photograph onto a horizontal plane 

RECURRENCE INTERVAL Number of years within which a given event is equaled or exceeded, as flood flows 
of a certain magnitude 

REED Phragmites communis: A plant about 7 feet (about 2 meters) tall, commonly growing in waterlogged 
ditch bottoms and fresh-water marshes; in places used for protecting canal banks and dykes against water 
erosion 
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REFRACTION 1) The bending of waves. 2) The deflection of the direction of wave propagation where waves 
pass obliquely from one region of velocity to another, as the bending of wave crests when a train of waves 
approach a shore line at an angle. 3) The bending of shock waves in seismic refraction surveys where waves of 
energy pass obliquely from one stratum or medium to another in which the velocity is different 

REGIONAL Extending over large tracts of land in contrast to local or small areas 

REGIME (sometimes REGIMEN) 1) General pattern of variation around a mean condition. 2) The 
characteristics of a stream with respect to flow, erosion, and deposition, channel shifting and other hydraulic 
and geomorphic features, regarded as a whole. 3) A canal or river is said to be “in regime” when it has 
attained a state of equilibrium, in which cross-sections and slope are adjusted to the prevailing discharge and 
to the supply and quality of sediment. A river can be regarded as in regime only at a particular channel-forming 
discharge. 4) The processes by which glaciers grow and shrink. 5) The total accumulation and wastage of a 
glacier in one budget year 

REGIMEN See REGIME 

REGOLITH 1) In geology and engineering, the unconsolidated mantle of weathered soil and rock materials on 
the earth’s surface. All loose earth materials above solid rock. Approximate equivalent of the term soil as 
used by many geotechnical engineers. Regolith includes both residual and transported materials. 2) In 
pedology, soil (the solum) develops in the upper portion of the regolith. Buried soils may occur at depth if the 
former surface deposits have been covered by younger deposits 

REGOSOLIC ORDER See SOIL ORDERS 

REGULATED FLOW Flow in a stream regulated by upstream reservoirs or other engineering works 

REGULATION Control of flow of a stream by storage or diversion 

RELATIVE DENSITY 1) Ratio of the difference between the void ratio of the cohesionless soil in the loosest 
state and any given void ratio to the difference between its void ratios in the loosest and densest states. 2) In 
river engineering, sometimes used in the sense of density of sediment/density of fluid 

RELIC PERMAFROST Permafrost that was formed in the past and which persists in places where it cannot 
form today 

RELICT Surviving as a persistent remnant of an otherwise extinct organic or mineral material or condition of 
them, belonging to something that is extinct 

RELICT ICE Large masses of buried ice presumed to have broken off glaciers and to have been subsequently 
covered by soil deposits 

RELIEF The difference in altitude between higher and lower areas on a land surface. The elevations or 
inequalities of a land surface, considered collectively 

RELIEF WELL A borehole drilled at the toe of an earth dam or other building or engineering structure to 
relieve high pore-water pressures caused by the weight of the dam or other structure 

REMOLDED SOIL Soil that has had its natural structure modified by manipulation. Some clay deposits lose 
strength and increase in compressibility upon remolding 

REMOLDING SENSITIVITY or SENSITIVITY RATIO Ratio of the unconfined compressive strength of an 
undisturbed specimen of soil to the unconfined compressive strength of a specimen of the same soil after 
remolding at unaltered water content 

REMOTE SENSING 1) The non-contact acquisition of data, or the getting of information that one cannot 
observe directly or touch – i.e. cannot sense directly. It includes both aerial photographic interpretation and 
the interpretation of active and passive non-photographic aerial imaging systems. 
2) Study of the resources and surface environment of the earth using active and passive imagery obtained from 
aircraft and spaceborne platforms to sense radiation in various regions of the electromagnetic spectrum. See 
PHOTO INTERPRETATION; PHOTOGRAPHY, BLACK-AND-WHITE; PHOTOGRAPHY, COLOR; INFRARED 
PHOTOGRAPHY; INFRARED IMAGERY, THERMAL; RADAR IMAGERY, and PASSIVE MICROWAVE SENSORS 

RENDZINA Soils with brown or black friable surface horizons underlain by light-gray to pale-yellow 
calcareous material, developed from soft highly calcareous parent material under grass vegetation or mixed 
grasses and forest in humid and semiarid climates. Also known as calcimorphic soil 

REPOSE, ANGLE OF Slope at which a deposited material will come to rest under a given set of physical 
conditions. Windlaid sands generally have steeper angles of repose than waterlaid sands of the same grain-
size gradation 

RESERVOIR 1) Artificial lake where water is stored. 2) The natural storage of oil or gas in porous and 
permeable reservoir rocks 

RESIDUAL CLAYS Clays formed by the weathering of rocks in place. Usually the clay forms large, relatively 
homogeneous masses of variable thickness, depending on the depth to which weathering has penetrated 

RESIDUAL SOIL In geology and engineering, soil formed in place by the disintegration and decomposition of 
rocks and resulting weathering of the mineral materials. Presumably developed from the same kind of rock 
as that on which it lies. The term is not used by pedologists 

RETICULATE Netted; having veins, lines, or narrow ridges that criss-cross like the lines in a net or mesh 

RETROGRADING Applied to coast lines where erosion is active and the shoreline is cutting back into the land. 
The opposite of prograding 

RETROGRESSION 1) Lowering of the bed of a stream. 2) The opposite of aggradation or alluviation. 3) The 
drop in water level at the same discharge. 4) The headward erosion of a gully 

RETROGRESSION, BEACH 1) Continual landward movement of the shore line. 2) The net landward movement 
of a shore line over a specified time 

RETROGRESSIVE THAW FLOW SLIDE A slide that consists of a headwall containing ice or ice-rich sediment, 
which retreats in a retrogressive fashion through melting, and a debris flow formed by the mixture of thawed 
sediment and ice that has slid down the failure surface to the base of slope and frequently into a 
thermokarst depression, lake, or pond 

RETURN FLOW 1) Any flow that returns to a stream channel after diversion for beneficial or other purposes. 
2) In irrigation, water applied to an area that is not consumed by evaporation or transpiration, and returns to 
a surface stream or to the groundwater system 

REVERSE FAULT A fault in which the hanging wall has moved up relative to the footwall 

RIA SHORELINE A shoreline formed by the submergence of a landmass dissected by numerous river valleys 

RIBBED MORAINE A moraine having a distinctive, irregular, arcuate- or scimitar-shaped ribbed pattern in 
airphotos. It is different from washboard moraine in size, form, and origin. Ridges range from 30 to 100 feet 
(about 9 to 30 meters) high and contain bouldery till. Ridges trend more or less normal to the ice-flow 
direction 

RIBBON DEVELOPMENT In urban geography and city planning, the building of houses along one or both sides 
of a road leading from a town or city 

RIDGE, BEACH 1) An essentially continuous linear to gently curvilinear low ridge of granular beach material 
deposited by wave action. 2) A beach ridge may occur singly or as a series of approximately parallel features. 
3) Some types of riverbed forms 

RIDGE ICE Sea or lake ice piled haphazardly, one piece over another, in the form of ridges or walls. Usually 
found in first-year ice 

RIDGING The pressure process by which sea ice is forced into ridges 

RIFFLE Shallow rapids in an open channel over a reef or bar RIGIDITY The 

resistance of a material to shearing or twisting 

RIGID PAVEMENT Road or airstrip construction composed of Portland cement concrete 

RILL 1) A small, intermittent watercourse with steep sides. Most are only a few inches (several centimeters) 
deep and hence offer no obstacle to cultivation. 2) A small rivulet that trickles down a beach as the water of a 
wave flows seaward or lakeward 

RILL EROSION See EROSION, RILL 

RIMMED-KETTLE DISINTEGRATION MORAINE or DOUGHNUT DEAD-ICE MORAINE Ridges that 
have near-circular to distorted-ring shapes – up to 300 feet (about 90 meters) in diameter and 5 to 15 feet 
(about 1.5 to 4.5 meters) high – formed by sliding of debris associated with the final melting of buried, 
stagnant, ice blocks or the squeezing of till into holes at crack intersections in dead ice. The doughnut- like 
ridges may be polygenetic – that is, formed by more than one process 

RIP A body of water made rough by incoming waves meeting an opposing seaward current, particularly a tidal 
current. Often found where tidal currents are converging and sinking. A tide rip 

RIPARIAN LAND  Land situated along the banks of a natural body of water, as the banks of a stream  or lake 

RIP CURRENT A seaward-moving strong current flowing through a line of breakers and returning the water of 
longshore currents to the open sea 

RIPPLE Small bed forms or sand waves formed by flow over the bed of a channel or over a beach 

RIPRAP A layer of broken rock or boulders on an earth surface to protect it against erosion by running water 
or waves 

RIVER Large, running stream of water that serves as a natural outlet for a drainage area or basin of 
considerable extent. The term is relative: a river in an arid climate may be called a creek in a humid climate 

RIVER BED The bed of a river is the channel that contains its water. It is the lower or normally submerged part of 
a river channel cross-section, excluding the steeper banks 

RIVER CLASSIFICATION Certain rivers lend themselves to classification into types or morphological phases. 
Four common types are 1) mountain or torrent river channels in gorges having steep slopes, rapids, 
waterfalls, and rocky walls; 2) braided river channels commonly having wide and shifting sandy, gravelly, or 
stony beds; 3) meandering river channels having steep banks composed chiefly of fine sand, silt and clay and 
a bed that often consists of somewhat coarser sediments; and 4) tidal river channels formed in stratified fine 
sand, silt and clay, and commonly traversing extensive delta plains or the temporarily exposed surfaces of 
estuaries, lagoons, and barrier beaches 

RIVER ENGINEERING The branch of civil engineering dealing with the use and control of rivers, their 
improvement, training, regulation, and flood mitigation 

RIVER STAGE Height of water surface referred to a given datum 

RIVER TERRACE Terraces formed in a valley by fluvial erosion and composed of materials previously 
deposited by the stream, or of older unconsolidated sediments or rock, or of materials deposited by the 
stream that later cut into them 

ROAD METAL Broken stone or sand and gravel used in road construction 

ROCDRUMLIN An obsolete term. See ROCK DRUMLIN 

ROCHES MOUTONNÉE A glacially molded rock outcrop having a smooth, gently sloping, rounded upstream 
side, the result of abrasion, and a steep rough irregular downstream side, the result of plucking. Roches 
moutonnée may be distinguished from crag-and-tail hills by the lack of a tapering, streamlined tails 
composed of lodgement till or of softer bedrock 

ROCK Geologically, any naturally formed, consolidated aggregate of mineral matter constituting an 
appreciable part of the earth’s crust 

ROCK AVALANCHE The rapid downslope flow of a mass of dry rock particles 

ROCK DRUMLIN A hill having the form of a drumlin but consisting of a bedrock core veneered with 
lodgement till, particularly concentrated on its lee side. Also spelled rocdrumlin; not recommended 

ROCK FABRIC See FABRIC 

ROCKFALL Newly detached pieces of bedrock of any size falling relatively freely from a cliff, steep slope, or 
underground opening 

ROCKFALL AND DEBRIS FALL The rapid descent of a rock mass vertically from a cliff or by leaps down a steep 
slope. They develop from tension failures, followed by free fall under the force of gravity 

ROCKFALL AVALANCHE and ROCKSLIDE AVALANCHE Rockfall avalanches and rockslide avalanches are 
exceptionally large rockfalls and rockslides composed of rock debris that moved rapidly as dry flows, forming 
tonguelike or lobate masses at and near the base of the slope. They consist of a heterogeneous mixture of 
relatively coarse angular rock fragments and may contain exceptionally large blocks of rock 
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ROCK FAN A landform resembling an alluvial fan but developed on bedrock by erosion 

ROCKFILL DAM A dam constructed of boulders or broken rock and having an impervious core or upstream 
facing 

ROCK FLOUR A deposit of largely silt-sized grains resulting from the comminution of larger fragments. 
Usually, finely comminuted rock material formed by glacial action 

ROCK GLACIER 1) A lobate steep-fronted mass of coarse angular rock debris extending from the front of cliffs 
in a mountainous area. Downslope movement of the mass is aided by interstitial water and ice. 
2) A tonguelike body of boulders resembling the appearance of a small valley glacier, which moves slowly 
downvalley under the influence of ice between the soil and rock particles 

ROCK MECHANICS 1) From a mining geology aspect, the term deals with the mechanics of geological 
structures, the physical properties of rocks, the forces acting along natural planes of weakness in rock 
deposits, and design of support systems around mine excavations. 2) From a civil engineering aspect, the term 
deals with rocks as engineering materials, rock behaviour in tunnelling, rock excavation, and with the stability 
of rock slopes and usually heavy engineering structures on rock foundations 

ROCKSLIDE 1) The downward and usually rapid movement of newly detached segments of the bedrock 
sliding on bedding, foliation, joint, or fault surfaces or any other plane of structural separation and weakness. 
2) The rock mass that has attained its present position and condition by such movement. Many large 
rockslides involve both sliding and falling movements 

ROCK STREAM A mass of rock fragments that moves slowly down a slope under its own weight, usually aided 
by frost action and sometimes by interstitial ice. See TALUS GLACIER 

ROCK TERRACE 1) A terrace eroded in bedrock, usually by stream or wave action. 2) A terrace of harder 
bedrock left on the side of a valley cut by erosion 

ROSSI-FOREL SCALE A scale for the intensities of earthquake damage, evolved by the Italian seismologists 
Rossi and Forel. It grades earthquakes from 1 (very slight) to 10 (catastrophic). In a grade 8 earthquake, large 
cracks appear even in ordinary houses and they may be damaged beyond repair. It is now generally replaced 
by the open-ended Richter scale 

ROTATIONAL SLIDE or CYLINDRICAL SLIDE A landslide of earth materials, usually clayey deposits, in which the 
surface of failure follows roughly the arc of a circle 

ROTTEN ICE Sea ice that has become honeycombed and which is in an advanced state of disintegration 

ROUGH BROKEN LAND Land with very steep topography and numerous intermittent drainage channels, and 
which is seldom cultivated and therefore covered by natural vegetation 

ROUGHNESS, HYDRAULIC A concept that enters into every formula for flow in pipes or open channels and 
expresses the friction, or resistance to flow, due to the surface texture of the channel or pipe. Often 
expressed in terms of Manning or Strickler roughness coefficient 

ROUTE PHOTOGRAPHY Aerial imagery taken continuously over designated routes or target runs 

RUBBLE 1) All accumulations of loose angular rock fragments of varying shape and size that are not 
waterworn or rounded. 2) Loose angular waterworn stones along a beach 

RUBBLE LAND Land areas with 90% or more of the surface covered with stones and boulders. A 
miscellaneous land type in agricultural land classification 

RUNNEL 1) A corrugation or trough on the foreshore or on the ocean bottom just offshore and formed by 
wave and tidal action. It is larger than the trough between ripple marks. 2) A rivulet 

RUNNING GROUND In underground workings, very wet or very dry sand or silt that flows like a liquid 

RUNOFF 1) Discharge of water through surface streams. 2) The sum of surface runoff and groundwater flow 
that reaches streams. 3) In pedology, the portion of total precipitation on an area that flows away in surface 
streams. Surface runoff does not enter the soil whereas groundwater flow enters the soil before reaching 
streams 

RUNOFF, RATE OF Refers to the rate that water is removed by flow over the surface of the soil. In pedology, 
six classes are defined. 1) Ponded: None of the water added to the soil as precipitation or by flow from higher 
land escapes as runoff. 2) 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. 3) Slow: Surface water flows away so slowly that 
free water covers the soil for significant periods or enters the soil rapidly. 4) Medium: Surface water flows 
away at such a rate that a moderate proportion of the water enters the soil, and free water lies on the 
surface for only short periods. 5) 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. 6) Very rapid: 
Surface water runs off as fast as it is added 

RUN-UP The rush of water up an engineering structure upon the breaking of a wave. Also called uprush. The 
amount of run-up is the vertical height above still water level that the rush of water reaches 

RUPTURE Fracture 

RUSH Any perennial grass-like herb of the genus Juncus, with a pithy or hollow, cylindrical, smooth stem and 
a small cluster of greenish or brownish flowers. Rushes are water indicators 

SALINE SOIL A non-alkali soil containing sufficient soluble salts to interfere with the growth of most crop 
plants. Usually conductivities > 4 mmhos/cm and pH values less than 8.5. Highly saline soils with weakly 
developed profiles are referred to as Solonchak soils in many countries. In Canada they are now classed as 
Saline Regosols 

SALINE SPRING Spring water having a high salt content 

SALINITY OF GROUNDWATER The total content of dissolved solids in groundwater 

SALINIZATION The process of accumulation of salts in soil 

SALT-AFFECTED SOIL Soil that has been adversely modified for growth of most crop plants by the presence of 
certain types of exchangeable ions or of soluble salts 

SALTATION The jumping movement of rock particles in a current of water or air 

SALT COLLAPSE In central Saskatchewan collapse structures occur where the underlying Prairie Evaporite 
Formation (salt) has been removed by groundwater 

SALT MARSH A marsh periodically flooded by salt water 

SALT PAN or SALINA Deposit of salt left behind when the water of an inland lake has disappeared following 
seepage and evaporation 

SALT-WATER INTRUSION The phenomenon occurring when a body of salt water, because of its greater 
density, invades a body of fresh water. It can occur either in surface water or groundwater bodies. The 
balance between the two is expressed by the Ghyben-Herzberg formula 

SALTY WATER See BRACKISH 

SALT WEDGE The shape of the interface between fresh water and salt water where rivers join the sea. The 
upper level of the wedge increases in salinity as the river flows downstream and the lower level of the wedge 
decreases in salinity as it travels upstream 

SAND 1) Granular-material particles, commonly composed predominantly of quartz, between 2 mm at the 
upper limit and variously 0.074, 0.06, or 0.05 mm at the lower limit. 2) Particles of granular material that will 
pass the No. 4 sieve and be retained on the No. 200 US standard sieve. Sand has no cohesion when dry or 
saturated but has an apparent cohesion when it is damp 

SAND BAR In a river, a ridge of sand that has been built above, at, or near the water surface by river currents 

SAND DUNE A mound or ridge of loose sand that has been formed by the wind. In crescentic dunes, the 
gusty, sloping windward face commonly has a slope ranging from 5° to 20º whereas the steeper leeward, or 
downwind, slipface usually has a concave unstable slope of 30º to 33° with the horizontal. Dunes occur 
mostly in modern or former semiarid and arid environments, on or near shorelines, on coastal plains, 
floodplains and deltas, glacial outwash plains and glacial-lake deltas, and deserts. They may be classified 
according to their origin (genesis), environment of accumulation, shape, degree of complexity, effective wind 
direction, and rate of movement (stable versus moving dunes) See DUNE 

SANDR An Icelandic term for the outwash plain in front of an existing glacier 

SAND SIZE Particles of sediment having diameters larger than about 1/6 mm (about the lower limit of 
visibility of the individual particles with the unaided eye) and smaller than 2 mm (about the size of the head 
of a small wooden match). Several classification systems use different arbitrary limits for very fine, fine, 
medium, and coarse sand 

SANDSTONE A cemented (with silica, calcite, or iron) or compacted detrital sedimentary rock composed 
predominantly of quartz grains of sand size 

SAND TRAP An enlargement in a conduit where the stream velocity is designed to drop so that any sand it 
carries can settle and be drawn off at a low level 

SAND WAVE A large bed form in sand or gravel created by the drag effects of a swift-moving current  of air or 
water. Sand wave is a general term that includes dune. In general appearance a sand wave resembles some 
varieties of ripple but a sand wave is many times larger than a ripple and can consist of coarse sand or gravel. 
The upcurrent sides of some sand waves are covered with ripples 

SANDY SOIL A soil deposit of which sand forms the main constituent 

SANITARY LANDFILL or SANITARY FILL The method of disposing of solid waste (garbage) by spreading it in 
layers, often in an abandoned mine or gravel pit, and covering it with impervious soil materials to control 
rodents, insects, odors, and wind-blown litter, and to prevent contamination of nearby soil and groundwater 
caused by leaching of the buried waste 

SANITARY WELL PROTECTION The sealing of a well to prevent entry of pathogenic organisms 

SAPPING May refer either to glacier plucking or spring sapping 

SASTRUGI Sharp, wavelike or grooved ridges composed of hard snow, usually formed on a level surface by 
wind erosion and deposition and occurring in great numbers, especially in arctic regions. On mobile floating 
ice, these ridges are parallel to the direction of the prevailing wind at the time they were formed 

SATELLITE PHOTOGRAPHY See PHOTOGRAPHY AND IMAGERY, SATELLITE 

SATURATED WITH WATER A soil or rock is saturated if all its interstices are filled with water 

SCABLAND Elevated, essentially flat-lying, basalt-covered land with only a thin soil cover, sparse vegetation, 
and usually deep dry channels (channeled scabland) scoured into the surface 

SCALE The ratio of a distance on a map or aerial photograph to a corresponding distance on the ground. The 
scale of an aerial photograph varies from point to point because of displacements caused by tilt of the camera 
and by relief differences, as hills and depressions. The scale of an airphoto is usually taken as ƒ/H where ƒ is 
the focal length of the camera and H is the height of the camera station above the ground. The scale can thus 
be determined by dividing the focal length in inches into the flying altitude above the ground surface directly 
below in feet. A photograph taken 18,000 feet above a level plain using a 6-inch focal length camera will 
have a scale of 1 inch equals 3000 feet 

SCALE, GRAY A term used to describe the various tonal graduations on an imagery recording 

SCAN LINE (INFRARED) The segment of the imagery produced during one sweep of the modulated light 
source across the recording film. It represents the area of the object plane subtended during one lateral scan 
by the system 

S 
SAFE YIELD or PRACTICAL SUSTAINED YIELD The amount of water that can be withdrawn annually 
from a surface water or groundwater supply without producing undesirable effects, such as depletion of the 
water supply, inducing detrimental changes in water quality, rendering the source economically infeasible, or 
legal restrictions if there is interference with prior water rights. The practical sustained yield may be limited 
to an amount of water less than recharge but cannot exceed the long-term annual recharge 

SALINE-ALKALI SOIL  A soil containing sufficient exchangeable sodium to interfere with the growth   of most 
crop plants and containing appreciable quantities of soluble salts. The exchangeable-sodium percentage is > 
15, the conductivity of the saturation extract > 4 millimhos per centimeter (at 25°C) and the pH is usually 8.5 
or less in the saturated soil. Also called saline-sodic soil 
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SEICHE 1) A periodic oscillation of a body of water whose period is determined by the resonant 
characteristics of the containing basin as controlled by its physical dimensions. These periods generally range 
from a few minutes to an hour or more. Originally the term was applied only to lakes but it is now also 
applied to ocean harbors and bays. 2) A short-term, standing-wave, resonant oscillation in the surface of a 
large water body. The periodic oscillation is the result of changes in atmospheric pressure, wind direction, or 
minor earthquakes. Periods generally range from a few minutes to several hours 

SEIF DUNE A knifelike variety of longitudinal sand dune with a sharp spine and its long axis parallel to the 
direction of the prevailing wind. See LONGITUDINAL DUNE 

SEISMIC Pertaining to shock waves, either natural (earthquakes) or artificial (human-made), within the earth 

SEISMIC METHOD A geophysical prospecting method which measures the velocities of shock waves when 
passing through different rocks. The data are interpreted by geophysicists in terms of the composition, thickness, 
and structure of various soil and rock units penetrated in the subsurface. The velocities of shock waves vary 
with the elastic constants and the densities of the soil and rock strata penetrated. The method has been used 
to locate faults and folds, salt domes, and other geological structures and assist in the delineation of certain 
geotechnical and mining problems. The rate of propagation of seismic waves in earth materials is usually 
measured in thousands of feet per second or kilometers per second 

SENSITIVITY A term designating the sensitivity of a cohesive soil to remolding. It is the ratio of the 
undisturbed shear strength to the remolded shear strength. Sensitive clays have a ratio of 4 to 8 and 
extrasensitive clays an even higher ratio 

SENSOR A technical means to extend human’s natural senses. Equipment which detects and indicates terrain 
configuration, the presence of military targets, and other natural and constructed objects and activities by 
means of energy emitted or reflected by such targets or objects. The energy may be nuclear, electromagnetic 
including the visible and invisible portions of the spectrum, chemical, biological, thermal, or mechanical, 
including sound, blast, and earth vibration 

SEPARATE, SOIL One of the individual-size groups of mineral soil particles – sand, silt, or clay 

SEPTIC TANK A settling tank in which the settled sludge is in contact with the sewage flowing through the 
tank while the organic solids are decomposed by anaerobic bacterial action 

SERAC A block tower or pinnacle of ice or firn formed by the intersection of crevasses 

SERVICE RESERVOIR or DISTRIBUTION RESERVOIR A reservoir often supplied by gravity water from a larger 
impounding reservoir, and used to provide peak water demands 

SETTLEMENT The  gradual downward movement of an engineering structure caused by compression  of the 
soil below the foundation. Most structures will not suffer serious damage from a small amount of uniform 
settlement but they can fail when different parts settle differentially 

SETTLING VELOCITY The constant velocity attained by a particle falling through a still fluid 

SETUP, WIND The vertical rise in the still water level on the leeward side of a body of water caused by wind 
stresses on the surface of the water. Applies mainly to lake and coastal waters and to large human- made 
reservoirs 

SEWAGE The waste water supply of a community or industry after it has been fouled by wastes from 
residences, business buildings, institutions, and industry. It may contain some groundwater, surface water, 
as well as storm water 

SEWAGE DISPOSAL The act of disposing of sewage by any method. The term is not synonymous with sewage 
treatment 

SEWAGE FARM A farm on which sewage is used to manure and irrigate the soil. Sandy soil is much more 
suitable than clayey soil for a sewage farm because the sand is permeable and filters the water as it passes 
through it 

SEWER A pipe or underground open channel for carrying water or sewage 

SEWER OUTFALL See OUTFALL 

SHADOW (RADAR) The area of no return on the radar photo resulting when an intervening object prevents 
radar energy from striking that area 

SHAKING TEST A quick test to determine whether a sample of fine-grained soil is a clay or a silt. A silt exhibits 
dilatancy – that is, expansion due to the rearrangement of the individual particles 

SHALE A fissile fine-grained sedimentary rock containing chiefly clay, which has been consolidated by the 
weight of the present or past overburden over it. Unlike slate, shale splits along its planes of weakness and, 
unlike mudstone, shale is finely stratified or laminated. Shales can vary greatly in hardness and resistance to 
weathering and disintegration. Generally speaking, the older and more cemented varieties of shale are 
harder and less susceptible to disintegration when exposed to the atmosphere than the younger, commonly 
compacted varieties. Shale is composed of minerals that have been essentially unaltered since deposition 

SHALLOW-WATER DEPOSIT A deposit laid down along or near the shore in shallow water and extending to 
the lower limit of wave action 

SHALLOW-WATER WAVE A wave in water shallower than one-half the wave length 

SHALY A soil containing a large amount of shale material, as shaly gravel or shale-rich till 

SHEAR FAILURE or FAILURE BY RUPTURE Failure in which movement caused by shearing stresses in a soil 
mass is sufficient to destroy or seriously endanger a structure 

SHEAR STRENGTH The internal resistance offered to shear stress. It is measured by the maximum  shear 
stress based on original area of cross section that can be sustained without failure. The maximum resistance 
of a soil to shearing stresses 

SHEAR TESTS The shear strength of soil samples is often measured in the laboratory by the direct shear test 
or by the triaxial compression test. However, since the behaviour of soils in place often differs greatly from 
their laboratory behaviour, the vane shear test has been developed for testing the shear strength of a soil at 
the foot of a borehole 

SHEET EROSION Removal of a uniform sheetlike surface layer of soil through the action of wind or non-
channelized diffuse surface runoff. Sometimes called sheetwash or rainwash erosion 

SHEETFLOOD EROSION Erosion accomplished by sheets of overland running water as distinct from stream 
channel erosion 

SCARP An escarpment, cliff, or steep slope, usually along the margin of a plateau, mesa, terrace, or bench. It 
may be a more or less continuous line of cliffs or steep slopes facing in one general direction. It may be 
caused by erosion or faulting or by a combination of these processes 

SCENE View of the earth’s surface covered in one frame of satellite imagery 

SCHIST 1) A well-foliated metamorphic rock in which the component needlelike or flaky minerals, as mica, are 
distinctly visible. 2) A metamorphic crystalline rock having a closely foliated structure that can be divided 
along approximately parallel planes of weakness and differing from gneisses in containing no essential 
feldspar and usually having finer lamination. Biotite and hornblende are common minerals of schistose rocks 

SCIENTIFIC METHOD The analysis of a problem based on the formulation of questions, collection of data and 
observations, formulation of predictions, and the subsequent testing of these predictions 

SCOUR Erosive action of running water in streams or by ice. Usually refers to erosion of depressions in the 
bed of a stream, especially in the vicinity of structures and at bends and constrictions. Scour may be 
temporary and reversible, or may persist 

SCOUR AND FILL The process of cutting and filling of channels with variations in velocity of flow 

SCOUR PROTECTION Protection of erodible earth materials by steel sheet piling, revetments, riprap, 
brushwood mattresses, or some other type of material or method 

SCREE A pile of rock waste at the base of a cliff, usually a sheet of coarse angular rock debris mantling the 
steep sides of a mountain slope or the base of an escarpment. Normally the coarsest material is found at or 
near the bottom of scree-forming slopes. All sizes of debris may be present. Scree deposits commonly rest at an 
angle of about 35°, and may be remarkably uniform in size of material. Synonymous with talus 

SCROLL, MEANDER   Long, curving, parallel ridges (scrolls) that during stages of high water have   been 
aggraded against the inner bank of a meandering stream channel while the opposite bank has experienced 
erosion. Synonymous with point bar. See LATERAL ACCRETION DEPOSITS 

SCRUB 1) A vegetation association in semiarid climates or on poor sandy or stony lands, characterized by 
sparse stunted trees and low bushes. 2) A dense mass of low-growing evergreen plants, about four to six feet 
(about 1.2 to 1.8 meters) high, with occasional taller trees 

SCRUB FOREST 1) In general any area partly or completely covered with crowded bushes or stunted trees, as 
willow bushlands or forest-tundra. Specifically, the marginal forest on wind-exposed locations and on high 
elevations composed of short, wind-trained trees or low shrubs forming a transitional zone along the upper 
timberline. 2) In forestry, a forest of low economic value, and stocked with “weed trees” 

SEA ICE or PACK ICE A layer of ice derived from salt water frozen on the surface of the sea 

SEA-WATER INTRUSION Encroachment of sea water into a coastal aquifer 

SEASONALLY FROZEN GROUND Ground frozen by low seasonal temperatures and only remaining frozen 
through part of the year 

SEASONAL RECOVERY OF GROUNDWATER The replenishment of groundwater during and following a wet 
season with a corresponding rise in level of the water table or piezometric surface 

SECOND BOTTOM The first terrace above the normal floodplain of a stream 

SECONDARY MINERAL A mineral resulting from the decomposition of a primary mineral or from the 
reprecipitation of the products of decomposition of a primary mineral 

SECONDARY POROSITY Porosity created after deposition of sediment due to fracturing, leaching, etc. 

SEDGES Grasslike plants that, typically, have solid triangular-shaped stems, as opposed to grasses whose 
stems are cylindrical or flattened in shape and are hollow. The lower part of the leaf, which is wrapped 
around the stem, is a closed sheath in the case of sedges and is a split sheath in the case of grasses. Typically, 
sedges inhabit marshy places, the banks of streams, and the shores of ponds and lakes 

SEDIMENT Earth material that has been transported. Includes both mineral and organic material deposited 
by water, air, ice, or gravity 

SEDIMENT CHARGE Ratio of weight or volume of sediment to weight or volume of water passing a given 
cross-section per unit of time 

SEDIMENT CONCENTRATION Ratio of weight or volume of sediment in water to total weight or volume of the 
mixture. Ordinarily expressed in percentage for high values of concentration and parts per million (ppm) for 
low values 

SEDIMENT DISCHARGE Weight or volume of sediment transported past a point per unit of time 

SEDIMENT TRANSPORT All transport of soil and rock particles by water, air, ice, or gravity. The transport of 
solid particles by a fluid 

SEDIMENTARY ROCK A rock formed from materials transported from their place of origin by gravity, water, 
wind, or ice and deposited by currents or settled from suspension or precipitated from solution and having 
been subject to diagenesis. The principal sedimentary rocks are shales, siltstones, sandstones, conglomerates, 
and limestones. Rock is formed by consolidation, cementation, recrystallization or other processes during 
diagenesis acting at ordinary temperatures at or closely beneath the earth’s surface 

SEEPAGE Slow percolation of gravitational water through a soil, the banks of a canal, through a masonry wall, 
from a surface or underground water reservoir, etc. Inward seepage is called influent seepage. Outward 
seepage is called effluent seepage 

SEEPAGE FORCE Force transmitted to ground by the seepage of water through natural openings, voids, or 
pores 

SEEPAGE LINE or PHREATIC LINE The upper surface of free water in the zone of seepage. See LINE  OF 
SEEPAGE 

SEEPAGE PATH Trajectory of fluid particles in seepage flow 

SEEPAGE SPRING or FILTRATION SPRING Spring where surface discharge occurs from numerous small 
openings 

SEGREGATED ICE Ground ice which occurs as more or less horizontal seams and lenses in fine- grained 
sediment, and which is formed by the drawing in of water to the ground ice crystal as the ground is frozen. The 
ice is formed by capillary migration of pore water to the freezing plane and ranges in thickness from a 
hairline to tens of meters or more. Synonymous with excess ice 
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SHEET FLOOD The flooding of a surface, as an alluvial fan or cone, with a sheet of water after a period of 
heavy rain 

SHINGLE Beach or stream bed cover of flattish pebbles or small cobbles in a thin and fairly uniform layer 

SHOAL A shallow region in flowing or standing water, especially if made shallow by sediment deposition. 
Commonly refers to near-surface sand, gravel, boulder or rock on lake, ocean or stream bottoms, especially 
when the shoals endanger surface navigation 

SHOALING The act of forming shoals 

SHORE Beach or bank between high-water and low-water marks on lakes or oceans. Also a combining form 
in backshore, foreshore, onshore, nearshore, offshore, and longshore 

SHORE EROSION The wearing away of earth materials around the shores of oceans, lakes, ponds, streams 
caused by the action of moving water (waves and currents), wind and lake or ocean ice action 

SHORE LEAD A lead between pack ice and the shore or between pack ice and an ice front 

SHORE LINE The line of intersection of a water body with the land. The region immediately to the landward 
of an ocean shore line is called the coast 

SHRINKAGE LIMIT The maximum water content for a given soil at which a reduction in water content 
decreases the volume of the sample. It describes the limit between the solid and the plastic states of a 
cohesive soil and is usually distinguished by a color change, the soil becoming much lighter in color at water 
contents below the shrinkage limit 

SHRUB Common term for a perennial plant that differs from a perennial herb in having persistent and woody 
stems. It differs from a tree in having low stature and a habit of branching from the base 

SHUGA An accumulation of spongy white ice lumps a few centimeters across. They are formed from grease 
ice or slush and sometimes from anchor ice rising to the surface 

SHUTTER RIDGE Ridges shifted by faulting so that they block valleys above the fault 

SIDEHILL CUT An excavated cut along a hill, valley or mountain side 

SIDE-LOOKING AIRBORNE RADAR (SLAR) An airborne radar that produces an image of a portion of the 
surface of the earth by means of one or more antennas viewing at approximately right angles to the 
longitudinal axis of the aircraft 

SIGNATURE That physical feature or pattern of physical features by which a target can be recognized on 
imagery 

SILT GRADE Material of silt size 

SILT 1) In geotechnical engineering, material passing the No. 200 US standard sieve that is nonplastic or only 
very slightly plastic, that exhibits little or no strength when air dried, and that tends to become “quick” and 
unstable when saturated. 2) In pedology, a soil particle size between 0.05 and 0.002 mm in diameter. Also, in 
pedology, a soil textural class, as a soil consisting of 80% or more silt and less than 12% clay 

SILT SIZE That portion of the soil finer than 0.02 mm and coarser that 0.002 mm (0.05 mm and 0.005 mm in 
some cases). The upper limit is 0.06 mm or 0.074 mm (No. 200 sieve) in other classification systems. In 
pedology, particles between 0.05 and 0.002 mm in diameter 

SILT-SOURCE AREA That area of a drainage basin producing large amounts of eroded silty material as a result of 
widespread clearing and cultivation, overgrazing, geological erosion, or other causes 

SILTING The deposition of water-borne sediments in stream channels, lakes, reservoirs, or on floodplains, 
usually resulting from a decrease in the velocity of silt-laden water 

SILURIAN See GEOLOGICAL COLUMN and TIME SCALE 

SINK HOLE or SINK A surface depression in karstic limestone terrane through which surface waters escape to 
the underground. The saucer-shaped to funnel-shaped depressions are created by solution of soluble rocks, 
as limestone, dolomite, gypsum, and halite. Sinks are usually connected with underground solution cavities, 
caverns, and channels and may result from subsidence following underground solution 

SINUOUS FLOW Winding flow 

SINUOSITY Ratio between the thalweg length and the valley centerline distance between two points on a 
river 

SITE Place where something is located, is being located, or is planned to be located. Generally refers to an area 
of land inspected, investigated, or selected for a new mine, town, industry, quarry, dam, tunnel or some 
other private or public works 

SITE EXPLORATION The determination of surface and subsurface materials and conditions at a site to obtain 
the information needed for the design of excavations, foundations, etc. Often includes boreholes, test pits, 
and shafts as well as geological and geophysical surveys 

SITE INDEX (FORESTRY) A quantitative evaluation of the productivity of a soil for forest growth under the 
existing or a specified environment, usually expressed as the height of dominant trees at an age of 50, 80, or 
100 years 

SITE INVESTIGATIONS (GEOTECHNICAL ENGINEERING) The collection of basic surface and subsurface 
information at a particular site. These data are needed for planning and design. They may entail getting 
topographic, hydrological, geological, geophysical, and other data 

SITE (PLANT ECOLOGY) 1) A specific area of land that possesses one particular set of environmental 
conditions. Trees growing on such an area – delimited, say, by fairly uniform climatic, drainage, and soil 
conditions – is referred to as a forest site. 2) An area described or defined by its biotic, climatic, and soil 
conditions related to capacity to produce vegetation, and generally sufficiently uniform in biotic, climatic, and 
soil conditions to produce a particular climax vegetation 3) A term roughly equivalent to habitat, which is a 
specific kind of environment occupied by the individuals of a species, as aspen poplar 

SLACK WATER In tidal waters, the state of a tidal current where and when its velocity becomes a minimum 
or zero. In streams, a place where there is very little or no current 

SLAKING Loosely, the crumbling and disintegration of earth materials when subjected to alternate wetting 
and drying 

SLICKENSIDE Polished fault plane with grooves due to relative motion of fault blocks 

SLICK SPOTS Small areas in a field that are slick when wet due to a high content of alkali or of exchangeable 
sodium 

SLIDE  1) A mass movement or descent resulting from failure of earth, snow,  or rock under shear  stress 
along one or several surfaces that are either visible or may reasonably be inferred, e.g. landslide, snowslide, 
rockslide. The moving mass may or may not be greatly deformed, and movement may be rotational or planar. 
A slide can result from lateral erosion, lateral pressure, weight of overlying material, accumulation of 
moisture, earthquakes, frost action, regional tilting, undermining, and human agencies. 
2) The track of bare rock or furrowed earth left by a slide. 3) The mass of material moved in or deposited by a 
slide. 4) A shortened form of landslide 

SLIP FACE The steep face on the lee side of a dune 

SLIPOFF SLOPE A streamward sloping erosion surface developed along the inner bends of rivers. The gently 
sloping spur results from combined lateral and downward erosion and deposition of a shifting river 

SLOPE An inclined surface 

SLOPEWASH Soil or rock material that is being or has been moved down a slope predominantly by the action 
of gravity assisted by running water that is not concentrated in well-defined channels. The term applies to 
the process as well as to the material 

SLOUGH 1) An overflow channel or swale in which the water is stagnant or slack, as on a floodplain. A small 
waterway in a tidal marsh. A wet prairie pothole or kettlehole. Pronounced “sloo” and in common usage in 
Western Canada only for such wet marshy depressions. 2) A thin surficial layer of earth on steep slopes, 
especially one moving downslope in a series of small movements as a result of soil saturation. Pronounced 
“sluff” 

SLOW TEST Drained shear test 

SLUGGISH STREAM Stream in which peaks of flood form more slowly because of a decrease in slope or flow 
reduced by withdrawal or storage in upstream reaches 

SLUMP A type of landslide involving the downward slipping of a mass of rock or unconsolidated material of 
any size, moving as a unit or as several subsidiary units, usually along a curved surface    of rupture and with 
backward rotation on a more or less horizontal axis parallel to the cliff or slope from which it descends. Most 
slumps move slowly and intermittently over a long period; but some are completed in a single rapid 
movement. Rotational slides involving a few units only are called block slumps whereas translatory slides, 
wherein the seat of failure is a horizontal or nearly horizontal plane of weakness, are called block glides 

SLURRY Any fluid mixture of fine solids and water, particularly one which contains cement. A thin watery 
mud or any substance resembling it 

SLUSH Snow that is saturated and mixed with water on land or ice surfaces, or as a viscous floating mass in 
water after a heavy snowfall 

SNAG 1) In hydrographic surveys, a tree or branch embedded in a river or lake bottom and not visible on the 
surface. 2) In forestry, a dead standing tree 

SNOUT The end of a valley glacier, some with a cave from which meltwater flows. Sometimes the snout is 
obscured by morainic material 

SNOW AVALANCHE The rapid downslope movement of large quantities of snow, usually in a mountain region 
since steepness of slope is an important factor. There are three broad categories of snow avalanches: 1) 
windslab avalanches, where the snow is crusted and compacted; 2) dry snow avalanches, composed of new 
snow in winter; and 3) wet snow avalanches, caused by a sudden spring thaw 

SNOW COVER or SNOWPACK Accumulated height of snow covering a given area 

SNOW DENSITY The water content of snow expressed as the ratio of the depths of snow after and before 
melting 

SNOWDRIFT An accumulation of wind-blown snow deposited in the lee of obstructions or heaped by wind 
eddies. A crescent-shaped snowdrift with ends pointing downwind is known as a snow barchan 

SNOW DUNE An accumulation of snow resembling one of the many forms of sand dunes 

SNOWFALL The amount of snow, hail, sleet, or other precipitation occurring in solid form which reaches the 
earth’s surface. It may be expressed in inches (or centimeters) of depth as it falls or in terms of inches (or 
centimeters) of depth of an equivalent amount of water 

SNOWLINE The transient lower margin of winter snow accumulation on a glacier 

SNOW MELT Water resulting from melting of snow 

SNOW SURVEY A survey to determine the amount of water stored on a drainage area in the form of snow. 
Tests are made at selected points to determine the snow depth, density, and water content 

SNOW SWAMP A poorly drained area of snow or firn that is saturated with water 

SOCIETIES Groups or members of a single species growing together and forming smaller communities in an 
association 

SODIC SOIL A soil that contains sufficient sodium to interfere with the growth of most crop plants, and in 
which the exchangeable-sodium percentage reaches 15% or more 

SOFT CLAY A soft clay is one that can easily be molded in the hand and can be readily dug with a spade 

SOFT GROUND or SOFT ROCK 1) In mining, the term refers to soil or rock material that does not stand well 
and requires heavy timbering. 2) In geology, it refers to sedimentary rock as distinguished from igneous and 
metamorphic rocks, or hardrock. 3) In engineering, it refers to rock that can be excavated without drilling 
and shooting 

SOFT ROCK A colloquial term used by geologists to designate sedimentary rocks and to distinguish them 
from igneous and metamorphic rocks (hard rock). See SOFT GROUND or SOFT ROCK 

 



39 
SOIL HORIZONS In mineral soils the natural layers making up the soil profile are designated from the surface 
downward by the letters A, B, C. Subdivisions of these main horizons may also be indicated. The A horizon 

usually contains most of the soil organic matter (as in grassland soils), indicated by Ah. An Ae horizon may 

occur below the Ah or may form the surface horizon if Ah is absent. The Ae is a leached (eluviated) horizon, 

which has lost some clay, or some iron, aluminum, and sometimes organic matter. Note that any cultivated 

surface soil is indicated as an Ap horizon. The B horizon is situated immediately below the A, and some of the 

materials leached from the A are deposited in the B horizon by the process of illuviation. The kind of B horizon 

is indicated by subscript letters: Bt, which denotes that it is enriched with silicate clay; Bf, enriched with iron; 
Bfh, enriched with iron and organic matter; and Bn, a solonetzic B in which ratio of exchangeable calcium to 
exchangeable sodium is 10 or less. Other features of          B horizons may be expressed by other letters. The C 
horizon lies below the B horizon and usually represents the parent material. The upper portion of the C 

horizon may show an accumulation of lime carbonate (Cca horizon) or soluble salts (Csa). Otherwise the C 

horizon is unaffected by the soil-forming processes operating in the A and B horizons. For organic horizons, 
see ORGANIC LAYERS (PEDOLOGY) 

SOIL MANAGEMENT Tillage operations, cropping practices, fertilizer, lime and other treatments applied to a 
soil for the production of crops 

SOIL MAP A map showing the distribution of soil types or other soil mapping units 

SOIL MAP, DETAILED A soil map on which the boundaries are shown between all soil types that are significant 
to potential use as field-management systems. The scale of the map will depend upon the purpose to be 
served, the intensity of land use, the pattern of soils, and the scale of the other cartographic materials 
available. A common scale is 4 inches = 1 mile (10 cm:1.6 km), or 1:15,840 

SOIL MAP,  GENERALIZED   A small-scale soil map that shows the general distribution of soils within  a large 
area and thus in less detail than on a detailed soil map. Generalized soil maps may vary from soil association 
maps at a scale of 1 inch = 1 mile (2.5 cm:1.6 km) (1:63,360) to maps of large regions showing associations 
dominated by one or more great soil groups 

SOIL MECHANICS The application of the laws and principles of mechanics and hydraulics to engineering 
problems dealing with soil and fragmentary rock materials as an engineering material.     It includes 
investigation of the composition of engineering soils, their classification, consolidation, strength, the flow of 
water through them, and active and passive earth pressures in them, among other properties and 
characteristics 

SOIL MICROBIOLOGY A specialization of soil science concerned with soil-inhabiting microorganisms and with 
their relation to agriculture, including both plant and animal growth 

SOIL MOISTURE SUCTION Applied to pressures below atmospheric pressure in soil that cause water to be 
held above the water table. See CAPILLARY ACTION 

SOIL MONOLITH  A vertical section of a soil profile removed from the soil and mounted for display  or study 

SOIL MORPHOLOGY The physical constitution, particularly the structural properties, of a soil profile as 
exhibited by the kinds, thickness, and arrangement of the horizons in the profile, and by the texture, 
structure, consistency, and porosity of each horizon. See MORPHOLOGY 

SOIL ORDER Following are brief definitions of the eight classes of Soil Orders used in Canada. Chernozemic 
Order: Soils with dark-colored surface (A) horizons and B or C horizons of high base status. The A horizons are 
at least 1 Munsell unit darker in value than the C horizon, and the A colors are associated with the humus 
content of the soil derived from grassland vegetation. Chernozemic soils occur in cool semiarid to subhumid 
continental climates. Solonetzic Order: Soils with solonetzic Band saline C horizons. Solonetzic B horizons 
have hard columnar structures and a ratio of exchangeable calcium to exchangeable sodium of 10 or less. 
These soils occur in the same climatic areas as the Chernozemic soils, but occur also in forest areas. Luvisolic 

Order (formerly under Podzolic Order): Soils with eluviated Ae horizons and illuvial clayey Bt horizons. The C 

horizons are usually calcareous. Virgin soils have L-H horizons. These soils occur under forest or woodland 
vegetation. Podzolic Order: Soils with podzolic B horizons (horizons with accumulations of hydrated iron, or 

humus, or both). Virgin soils have L-H horizons and usually eluviated Ae horizons. The C horizons are acid. 

These soils occur under coniferous and mixed-forest vegetation and heath in cold to temperate climates. 
Brunisolic Order: Soils with brownish-colored B horizons which are neither textural, podzolic, or solonetzic. 
These soils occur in cold to temperate climates under a wide variety of vegetative cover from mixed grass 
and fern to forest, heath, and tundra. Regosolic Order: Soils with horizon development lacking or too weak to 
meet the requirements of any other Soil Order. They may have thin A horizons but lack B horizons, and may 
consist of C horizons only. Gleysolic Order: Soils saturated with water and formed under reducing conditions 
continuously or for some period in the year. They are dull colored (low chroma) soils, but may have mottles 
of high chroma. They are developed under hydrophytic vegetation, and are commonly found on flat to 
depressional topography. Organic Order: Soils developed dominantly from organic deposits containing 30% 
or more of organic matter to 16 inches (40 cm) (60 cm for fibric moss), and saturated for most of the year. 
Commonly associated with organic terrain. See ORGANIC LAYERS (PEDOLOGY) 

SOIL PHASE Applied to any soil or map unit to indicate conditions important to soil and land use, as stony, 
eroded, or poorly drained phases 

SOIL PIPING OR TUNNELING Accelerated erosion by groundwater that results in subterranean voids and 
tunnels. See PIPING 

SOIL PROFILE 1) In pedology, the succession of distinctive horizons in a soil and the unchanged parent 
material beneath it. 2) In geotechnical engineering, the succession of zones or horizons beginning at ground 
surface that have significantly different mechanical characteristics and significantly different engineering 
property values 

SOIL SALINITY The amount of soluble salts in a soil expressed in terms of percentage, parts per million, or other 
convenient fractions 

SOIL SAMPLE Any specimen of soil, as an undisturbed sample 

SOIL SCIENCE (PEDOLOGY) That science dealing with soils as a natural resource on the surface of the earth 
including soil formation, classification and mapping, and the physical, chemical, biological, and fertility 
properties of soils as well as these properties in relation to their management for crop production 

SOIL SERIES The basic unit of field classification and mapping of soils. It consists of a given Sub-Group profile 
on a specific kind of parent material 

SOFT WATER Water that contains small concentrations of calcium and magnesium, the main ions causing 
hardness. The U S Geological Survey classifies hardness, according to the following scale, in terms of the 
amount of calcium carbonate or its equivalents that would be formed if the water were evaporated: 

0- 60 ppm 

61-120 ppm 

121-180 ppm 

> 180 ppm 

soft 

moderately hard 

hard 

very hard 

SOIL 1) In pedology, a natural body occupying the upper portion of the loose and unconsolidated fragments 
of rock (regolith) that covers most of the earth’s surface except where water, permanent ice, solid rock, or 
human-made structures occur. The soil as a natural body is recognized by a series of more or less horizontal 
layers or horizons of varying thickness, extending downward from the surface of the earth. These various 
layers, called soil horizons, differ from the relatively unaltered geological material below in color, structure, 
and texture, and in biological, chemical, and physical properties. Taken together the various horizons are 
known as the Soil Profile. It is through studies of soil profiles that the soils of the world are described, 
identified, classified, and mapped. The soil profile develops from the effects of such soil-forming factors as 
climate, living matter, topography, drainage, and time acting upon the soil-forming factor of parent material. 
A soil is a geographical body. It occurs in a specific location on the earth and occupies a three-dimensional 
space. 2) In geotechnical engineering and engineering geology, the term soil is the approximate equivalent of 
regolith and overburden, indicating all of the fragmentary materials overlying solid bedrock at the earth’s 
surface with the possible exclusion of topsoil and organic materials (humus, muck, and peat) 

SOIL ALKALINITY The degree or intensity of alkalinity of a soil expressed by a value > 7.0 on the pH scale 

SOIL ASSOCIATIONS In Canada, Soil Associations consist of a group of associated soil profiles (Series or 
Members) developed on similar parent materials and under similar climatic conditions. Essentially similar to 
Catena as it is now defined 

SOIL CLASSIFICATION (CANADA, 1970) 
of soils in Canada as of 1970 

The following table outlines the pedological classification 

Order Great Group Sub-Group Family Series 

1 Chernozemic 

Chernozemic 

Chernozemic 

Chernozemic 

Brown 

Dark Brown 

Black 

Dark Gray 

Orthic, Rego, Calcareous, Eluviated 

Orthic, Rego, Calcareous, Eluviated 

Orthic, Rego, Calcareous, Eluviated 

Orthic, Rego, Calcareous, Eluviated 

A group of 

Soil Series, all 

belonging to a 

single Sub-

Group, and 

relatively 

uniform 

in genetic 

horizons. The 

uniformity is 

at a broader 

degree than 

in the Soil 

Series 

Soil profiles 

with similar 

numbers and 

arrangements 

of horizons, 

whose color, 

texture, 

structure, 

consistency, 

reaction, and 

composition 

are within 

a defined 

range. Parent 

materials of a 

given Series 

should be 

reasonably 

similar in 

texture and 

composition 

2 Solonetzic Solonetz Brown, Black, Gray 

Solonetzic Solod Brown, Black, Gray 
   

3 Luvisolic 

Luvisolic 

Gray Brown Luvisol 

Gray Wooded Luvisol 

Orthic, Brunisolic, Bisequa 

Orthic Gray, Dark Gray 

4 Podzolic 

Podzolic 

Podzolic 

Humic Podzol 

Ferro-Humic Podzol 

Humo-Ferric Podzol 

Orthic, Placic 

Orthic, Mini, Sombric 

Orthic, Mini, Sombric 

5 Brunisolic 

Brunisolic 

Brunisolic 

Brunisolic 

Melanic Brunisol 

Eutric Brunisol 

Sombric Brunisol 

Dystric Brunisol 

Orthic, Degraded 

Orthic, Degraded, Alpine 

Orthic 

Orthic, Degraded, Alpine 

6 Regosolic Regosol Orthic, Cumulic 

7 Gleysolic 

Gleysolic 

Gleysolic 

Humic Gleysol 

Gleysol 

Eluviated Gleysol 

Orthic, Rego, Fera Orthic, 

Rego, Fera 

Humic, Low-Humic, Fera 

8 Organic 

Organic 

Organic 

Fibrisol 

Mesisol 

Humisol 

Fenno, Hypno, Sphagna, Mesic, Humic 

Typic, Fibric, Humic 

Typic, Fibric, Mesic 

SOIL COMPLEX A mapping unit used in detailed soil surveys where two or more different soils are so 
intimately intermingled geographically that it is undesirable or impractical to separate them at the scale 
being used 

SOIL CONSERVATION A combination of all management and land use methods that safeguard the soil against 
depletion or deterioration by natural or by human-induced factors 

SOIL CREEP The slow almost imperceptible but continual movement of the surface soil and rock fragments 
down slopes, mainly as a result of temperature and moisture changes under the influence of gravity 

SOIL DENSITY See DENSITY 

SOIL-FORMING FACTORS (PEDOLOGY) The soil-forming factors include parent material, climate, vegetation 
and other living forms, topography and drainage, and time involved in the development of soil profiles from 
the original geological deposit. Because of this use or misuse of the soil, people may be included as a factor 

SOIL GENESIS (PEDOLOGY)  The  mode of origin of the soil with special reference to the processes   or soil-
forming factors responsible for the development of the solum, or true soil, from unconsolidated parent 
material 

SOIL GEOGRAPHY (PEDOLOGY) The geographical location and extent of soil types as shown by soil maps, and 
recognition of the soil as an element of the natural landscape 
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SOIL SOLUTION The aqueous liquid phase of the soil and its solutes consisting of ions dissociated from the 
surfaces of the soil particles and of other soluble materials 

SOIL STRATIGRAPHIC UNIT Rock stratigraphic unit consisting of the upper weathered part of an older 
sedimentary deposit; recognized mainly in material of Pleistocene age 

SOIL STRUCTURE The arrangement of soil particles in aggregates, which make up the soil mass. The structure 
may refer to the natural arrangement of the soil when in place and undisturbed or to the    soil at any 
degree of disturbance. The principal types of soil structure (aggregates) are platy, prismatic, columnar, blocky, 
nuciform, granular, and crumb. The aggregates in these structure types vary in size and degree of stability. Soil 
structure is important in identifying and classifying soil profiles and it is one of the important characteristics 
that determine the erodibility of soils 

SOIL SURVEY The systematic examination, description, classification, and mapping of soils in an area. Soil 
surveys are classified according to the kind and intensity of field examination 

SOIL TEXTURE In pedology, soil texture refers to the relative proportions of the various size groups of 
individual soil grains in a mass of soil. Specifically, it refers to the proportions of clay, silt and sand below 2 mm 
in diameter. The classes of soil texture used in Saskatchewan are summarized below: 

Coarse (or Very Light) textures – Sands (Less than 15% clay and over 70% sand). SAND (S): over 85% 
sand, less than 10% clay. LOAMY SAND (LS) : over 70% to 90% sand, less than 15% clay 

Moderately Coarse (or Light) textures – Sandy Loams (Less than 20% clay, not over 85% sand and 
chiefly over 52% sand). SANDY LOAM (SL): usually over 30% medium to very coarse sand. FINE SANDY 
LOAM (FL) : 30% or more fine sand and less than 30% very fine sand; not over 30% medium to very 
coarse sand. VERY FINE SANDY LOAM (VL) : 30% or more very fine sand or over 40% very fine and fine 
sand; less than 15% medium to very coarse sand 

Medium textures – Loams (Less than 27% clay and less than 52% sand). LOAM (L) : less than 50% silt, 
chiefly over 10% clay. SILTY LOAM (Sil) : 50% or more silt, chiefly over 10% clay 

Moderately Fine (or Medium-Heavy) textures – Clay Loams (Not over 40% clay). SANDY CLAY LOAM 
(SCL) : 20% to 35% clay, over 45% sand, less than 28% silt. CLAY LOAM (CL) : 27% to 40% clay, 20% to 45% 
sand. SILTY CLAY LOAM (SiCL) : 27% to 40% clay, less than 20% sand 

Fine (or Heavy) textures – Clays (Over 40% clay). CLAY (C) : less than 40% silt and less than 45% sand. 
SILTY CLAY (SiC): over 40% silt. HEAVY CLAY (HC): over 60% clay. See SOIL TYPE and TEXTURE, SOIL 

SOIL TRAFFICABILITY Capacity of the soil to support moving vehicles 

SOIL TYPE 1) In pedology, the lowest unit in the natural system of soil classification. It is a subdivision of a soil 
series consisting of or describing soils that are alike in all characteristics including the texture of the A 
horizon. 2) In geotechnical engineering, several different classifications are used to group and classify soils 
into types for engineering purposes. One is the unified classification system based on grain- size gradation 
characteristics of coarse-grained soils and the plasticity characteristics of fine-grained soils. All soils are 
classified in 15 groups, each group designated by two letters that are abbreviations of certain soil 
characteristics, as follows: 

SORTED STEPS A steplike form of patterned ground with a sorted appearance due to a downslope border of 
stones embanking an area of finer material upslope. Sorted steps generally form in groups, are 1 to 3 meters 
wide, parallel to the contour, and up to 8 meters long in a downslope direction. The stone borders are more 
pronounced at the downslope end. Characteristic of moderate slopes. Treads consist of gravelly sand, silt, 
and clay, with borders containing boulders up to 30 cm across. Tabular stones are commonly on edge 

SORTED STRIPES Patterned ground having a striped pattern, with parallel lines of stones and intervening strips 
of dominantly finer material oriented down the steepest available slope. The lines may be sinuous. Width 
ranges from a few centimeters to 2 meters or more; and the intervening stripes of finer material may be two 
to four times wider. Stones range from pebbles to boulders; tabular fragments are on edge and oriented 
parallel to the stripes. Depth of sorting varies with the size, extending to a depth of nearly 1 meter. On 
slopes, stone polygons become longer, narrower and eventually open-ended, transforming into sorted stripes 
through a transition gradient of approximately 3° to 7°. Maximum slopes range from 15° to 30° 

SORTING The selection by natural processes during transport of rock or other particles according to size, 
specific gravity, shape, durability, or some other characteristic 

SOUNDING A measured depth of water 

SOURCE ROCK The geological formation in which oil, gas, or other minerals originate 

SPATULATE Paddle-shaped 

SPECIES 1) A group of individuals (plants and animals) of the same kind that rarely breed with other kinds; 
and if so, they do not produce fertile offspring. 2) A group of plants or animals that normally interbreed, 
producing fertile offspring, and that resemble each other in structure, habits, and functions 

SPECIFIC CAPACITY Ratio of well discharge to corresponding drawdown 

SPECIFIC WEIGHT OF SEDIMENT The dry weight per unit volume of the sediment in place. See DENSITY 

SPECIFIC YIELD Describes the storage capabilities of unconfined aquifers; the volume of water obtained per 
unit volume of aquifer when drained under gravity from a saturated condition. It has the same connotation 
as effective porosity 

SPILL Overtopping of a river bank during flood or of tidal estuaries during rise of tide 

SPILLWAY An overflow channel for flood water, particularly over a dam 

SPILLWAY, GLACIAL A channel through which glacial-lake water or meltwater flows now or has flowed, 
usually over a barrier, as glacial drift 

SPITS Elongated deposits of debris (mainly sand) projecting from headlands into a body of water, such as the 
open sea. Narrow submerged ridges across the mouth of a bay 

SPLASH EROSION The spattering of small soil particles caused by the impact of raindrops on very wet soils. 
The loosened and spattered particles may or may not be subsequently removed by surface runoff 

SPLAY, FAULT Divergent small faults at the extremities of large faults, especially rifts 

SPLAY, SAND Fan-shaped deposit of silt and sand spread out over flood basins, the splay sediments eroded 
from a crevasse in a natural levee. Synonymous with crevasse splay 

SPONTANEOUS LIQUEFACTION See LIQUEFACTION 

SPORADIC PERMAFROST Perennially frozen ground occurring as scattered islands in an area of dominantly 
unfrozen ground 

SPRING Localized, natural, continuous or intermittent discharge of groundwater at the surface, often 
resulting in a small rivulet downslope of the spring 

SPRING, ARTESIAN A natural outflow of groundwater from a confined aquifer, usually through a fissure in 
dense soil or an open fracture in bedrock 

SPRING, GRAVITY A spring whose discharge results from gravity flow. Also known as an ordinary spring 

SPRING SAPPING Erosion around the issue point of a strongly flowing spring, which removes materials from 
around it and creates a small amphitheatre that is cut progressively back into the slope above 

SPRUCE BOG A term in common use and loosely applied to confined areas of organic terrain where 
coniferous trees are a prominent feature of the vegetal cover 

SPUR   1) A small nose or ridge extending from a larger range of hills or mountains or from the side of  a 
valley wall. 2) An embankment constructed more or less square to a stream bank to retard erosion or control 
flow direction 

STABILITY 1) The ability of an engineering structure, as a dam or retaining wall, to resist movement when 
loads are applied to it. 2) The condition of a channel where sediment accretion balances sediment scour and 
there is little change in the channel from year to year 

STABILIZED DUNE A dune protected from further wind action by a cover of vegetation or by cementation of 
the sand. Also known as a fixed or anchored dune 

STADIAL Interval of time within a glaciation during which an ice sheet advances. There may be several stadial 
intervals during one glaciation, and one or coincidentally more advances may reach the maximum advance 
position. They are separated by interstadials, or interstadial intervals, during which time the glacier retreats 
but not as far as it does during an interglacial interval 

STAGE or GAUGE HEIGHT The height or elevation of a water surface relative to some fixed datum or plane of 
reference 

STAGE, FLOOD Stage at which banks overflow or damage begins or is threatened. Sometimes established as 
an arbitrary plane of reference 

STAGNANT ICE A glacier in which the ice has ceased to move 

STAGNATION 1) The condition of a body of water that is not stirred by currents or waves; it commonly implies 
oxygen deficiency and accumulation of noxious substances. 2) The condition of a glacier that has ceased to 
move 

STANDING WATER LEVEL or STATIC WATER LEVEL The level at which groundwater finally stands in a hole, pit, 
or piezometer which is left open for a few hours to several days. All the pores of the ground are filled with 
water below this level; above it, any water in the pores is held there against gravity by capillary attraction, and 
the larger pores may not be filled with water 

G  – 

S   – 

M  – 

C  – 

Pt  – 

Gravel Sand 

Nonplastic or low-plasticity fines 

Plastic fines 

Peat, humus, swamp soils 

O  – 

W – 

Organic Well-

graded 

Poorly graded 

Low liquid limit 

High liquid limit 

P 

L 

H 

– 

– 

– 

SOLAR RADIATION Any radiation from the sun – for example, high-energy, ultraviolet, visible, or long 
wavelength radiation 

SOLE The lower part or basal ice of a glacier, often containing rock fragments and dirty in appearance, and 
often separated from clean ice by an abrupt boundary 

SOLED BOULDER A stone with blunted corners and smooth or flattened and sometimes striated sides, 
especially one shaped by glacial grinding 

SOLIFLUCTION 1) The process of slow downslope flowage of unconsolidated material saturated with water. 
2) The slow downhill flow of surface deposits saturated with water released by thawing. Mostly limited in 
usage to such movements in permafrost or periglacial regions 

SOLIFLUCTION LOBE Tonguelike mass of solifluction debris commonly with a steep lobate front and a 
relatively more gentle upper surface 

SOLIFLUCTION SHEET A broad solifluction mantle, commonly on steep bedrock slopes 

SOLIFLUCTION STRIPES Nonsorted stripes caused by solifluction processes. See PATTERNED GROUND and 
SORTED STRIPES 

SOLIFLUCTION TERRACE 1) A terrace-like mass of poorly sorted solifluction debris, commonly with a steep 
riser and a more gently sloping tread, usually on steep slopes in arctic deserts and high altitudes in mountains. 
2) Terrace formed by natural downslope movement of soil material resulting from frost action 

SOLONCHAK SOIL See SALINE SOIL 

SOLONETZ SOILS See GREAT GROUPS and SOIL ORDERS 

SOLONETZIC See GREAT GROUPS and SOIL ORDERS 

SOLUM The upper and most weathered part of the soil profile. The A and B horizons 

SORTED CIRCLES The mesh of this patterned ground is dominantly circular and has a sorted appearance 
commonly due to a border of stones surrounding finer materials. Also termed stone circles. Debris islands 
are sorted circles occurring amid blocks or boulders. The size of these features is about 1 to 3 meters in 
diameter 

SORTED NETS The mesh of patterned ground is intermediate between that of a sorted circle and a sorted 
polygon and has a sorted appearance commonly due to a border of stones surrounding finer material 

SORTED POLYGONS The mesh of patterned ground is dominantly polygonal and has a sorted appearance 
commonly due to a border of stones surrounding finer material. They do not occur singly and range in size 
from a few centimeters in diameter to large forms 10 meters across, with the size tending to increase with 
increasing severity of climate and availability of water. Tabular stones of the borders tend to be on edge and 
oriented parallel to the border 
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STRATIFICATION A structure produced by deposition of sediments in beds or layers (strata), laminae, lenses, 
wedges, and other essentially tabular units. The layered arrangement of constituent particles in a soil or rock 
body 

STRATIFIED Arranged in or composed of strata or layers 

STRATIFIED DRIFT Sorted and layered glacial drift, most commonly sand and gravel deposited by meltwater 

STRATIFIED WATER  Standing water consisting of layers differing in density on account of difference  in 
temperature or salinity 

STRATIGRAPHIC SEQUENCE or STRATIGRAPHIC SUCCESSION Refers to the original succession of stratified 
rocks. Any stratum in horizontal or gently dipping stratified rocks is younger than the strata below it and is 
older than the strata lying above it if the strata have not been overturned 

STRATIGRAPHY A branch of geology dealing with the order and succession of rock strata, their occurrence, 
sequence, lithology, composition, fossils, and correlation 

STRATUM 1) A section of a formation that consists throughout of approximately the same kind of rock 
material; a stratum may consist of an indefinite number of beds, and a bed may consist of numberless layers. 
The distinction between layer and bed is not always obvious. 2) A single sedimentary bed or layer, regardless of 
its thickness 

STREAM A general term for water flowing in a natural channel regardless of size. It may be a rill, brook, creek, 
or river. Also applied to a flow of water in an open or closed conduit, to a current of air or gas, to a flow of 
molten rock or metal, or a jet of water issuing from a nozzle 

STREAM BED EROSION The scouring of material along the bed of a stream by moving water carrying sand, 
pebbles, and boulders 

STREAM, BRAIDED See BRAIDED STREAM 

STREAM CAPACITY The maximum amount of material that a stream is able to transport 

STREAM FLOW The flow of surface water between well-defined banks 

STREAM GRADIENT Slope of the bed or water surface of a stream in the direction of flow 

STREAM PATTERN See CHANNEL PATTERN 

STREAM PROFILE or THALWEG   A curve showing the elevation at each point along the course of     a stream 

STREAM TERRACE A bench along the side of a valley, the upper surface of which was formerly the alluvial 
floor of the valley. See RIVER TERRACE 

STREAMLINE FLOW Fluid flow in which the fluid flows smoothly without any noticeable turbulence or 
separation from boundaries, and the fluid particles follow more or less parallel paths 

STRENGTH The ability of a soil or rock body to resist stresses created by forces that tend to cause changes of 
volume or of shape, or of both volume and shape 

STRESS Force divided by the unit area over which the force acts. There are several kinds of stress, some of 
which are the following. Effective stress (effective pressure) (intergranular pressure): The average normal 
force per unit area transmitted from grain to grain in a soil or rock mass. It is the stress that is effective in 
mobilizing internal friction. Field stress: The stress existing in a soil or rock mass independent of any 
constructed works. Residual stress: Stress that exists in a soil or rock mass owing to previously applied forces 
or deformations. Triaxial stress: A state of stress where the three principal stresses have finite magnitudes, or 
simply a three-dimensional state of stress. Neutral stress (pore pressure) (pore-water pressure): Stress 
transmitted through the pore water, or water filling the voids of the soil or rock mass. Normal stress: The 
stress component normal to a given plane. Shear stress (shearing stress) (tangential stress): The stress 
component tangential to a given plane. Total stress: The total force per unit area acting within a soil or rock 
mass. It is the sum of the neutral and effective stresses 

STRIATIONS Shallow scratches and grooves carved in bedrock by glacier flow STRIKE    

The compass direction of a horizontal line on an inclined plane STRIKE FAULT A fault 

whose strike is roughly parallel to that of the strata it cuts STRIKE-SLIP FAULT A fault 

in which the movement is essentially horizontal STRING BOG See FEN, AAPA, 

PATTERNED, or RIBBED 

STRINGER A narrow irregular vein of different material traversing a soil or rock body 

STRIP CROPPING The practice of growing crops that require different types of cultivation – as cereal grain 
and summerfallow – in narrow, alternating strips along contours or normal to the direction of the prevailing 
wind 

STRIPED GROUND Alternate stripes of fine and coarse debris on a slope. Other terms are stone stripes, 
stone-bordered stripes, striated land, and soil stripes 

STRIPPING Removal of overburden to expose an ore deposit or coal seam, or removal of topsoil and 
vegetation that is undesirable as fill material or as a subgrade 

STRUCTURAL CONTROL The apparent localization of mineral deposition by structural geological features. 
Also the control of topographic and drainage features by bedrock structure 

STRUCTURAL FEATURE 1) Features produced in a rock by movements after deposition, and commonly after 
consolidation of the rock, are called secondary structures. 2) Those larger features of rocks that can be best 
studied in the field rather than in hand specimens and that formed during or shortly after deposition, as 
some concretions, are called primary structures. In geology, use of the term structures refers to secondary 
structures 

STRUCTURAL GEOLOGY Study of the structural features of rocks, their geographic distribution, origin, and 
significance 

STRUCTURE 1) In engineering, something constructed or built, as a building or a dam. 2) In pedology, the 
arrangement of the parts or grains composing a soil, as in the structure of a soil. 3) In geology, that part of 
the geology of a region that pertains to folds, faults, the attitude of rocks, the deformations they have 
undergone, and the distribution and spatial relationships of the resulting larger features that can be best 
studied in the field rather than in hand specimens 

STANDS A specific community dominated by a uniform tree cover, as a pure aspen stand or a pure white 
spruce stand 

STAR DUNE A sand dune shaped like a pyramid, up to 300 feet (about 90 meters) high, and apparently fairly 
permanent in position. Sharp ridges of sand radiate from a central point 

STATIC WATER LEVEL The level at which water stands in a well or piezometer when it is not influenced by 
pumping 

STEADY FLOW 1) Flow in which the rate or quantity of water passing a given point per unit of time remains 
constant. 2) Flow in which the velocity vector does not change in magnitude or direction with respect to time 
at any point or cross-section 

STEEL SHEET PILING Sheet piling of interlocking rolled-steel sections driven vertically into the ground along 
the edge of a guide waling before excavation is begun. When the sheet piling is completed, the excavation 
can be started in safety 

STEREOGRAM A stereoscopic pair or stereotriplet of aerial photographs correctly oriented and mounted for 
stereoscopic viewing 

STEREOSCOPE An optical instrument for assisting the observer in obtaining stereoscopic vision using two 
properly oriented and mounted photographs 

STEREOSCOPIC PAIR or STEREO PAIR Two aerial photographs of the same area taken from different camera 
stations so that a portion of them can be viewed stereoscopically. Also called a stereogram. See 
STEREOTRIPLET 

STEREOSCOPIC VISION That particular application of binocular vision that enables the observer to view an 
object or two different perspectives of an object – as two photographs of the same image taken from 
different camera stations – and to obtain a mental impression of a three-dimensional model 

STEREOTRIPLET Three aerial photographs taken from different camera positions and so mounted that a 
portion of them, including sometimes all of the center photograph, can be viewed stereoscopically. Also called 
a stereogram. See STEREOSCOPIC PAIR or STEREOPAIR 

STICKINESS The quality of adhesion to other objects. A soil material is pressed between the thumb and finger 
and its degrees of stickiness is thus determined. Very sticky soil material adheres strongly to both thumb and 
finger and is decidedly stretched when the fingers are separated 

STIFF-FISSURED CLAY Clay that is stiff in its natural state. The cracks need not be as open as implied. The clay 
mass is weakened by the penetrative system of discontinuities 

STILLSTAND To remain stationary, often with respect to sea level. May refer to a lake level or to a halt in 
glacier retreat 

STONE   1) In engineering, crushed, or naturally angular particles of rock that will pass a 3-inch   (7.62 cm) 
sieve and will be retained on a No. 4 sieve. 2) In pedology, small rocks including cobbles and small boulders, 
and generally ranging between 6 inches (15.24 cm) and 24 inches (60.96 cm), commonly over 10 inches (25.4 
cm) if rounded, subrounded or irregular-shaped angular fragments and 15 inches (38.1 cm) if fragments are 
thin and flat, such as schist, slate, or shale. 3) In glacial geology, any rock particle, regardless of size, in till or 
stratified drift 

STONE GARLAND A form of patterned ground consisting of a tongue-shaped mass of fine materials enclosed 
on the downslope side by a crescentic stony embankment, similar to but smaller than a stone- banked 
terrace. Also called garland and stone semicircle 

STONY LAND Areas containing sufficient stones to make the use of machinery impractical. Usually 15% or 
more of the surface soil is covered by stones 

STORAGE Detention or retention of water for future flow, naturally in stream channels, lakes and ponds, in 
soils, or artificially in storage reservoirs 

STORAGE CAPACITY 1) In hydrogeology, the ability of an aquifer to store water. 2) In river engineering and 
hydrology, the capacity of rivers to store water in their channel, as channel or valley storage. 3) In pedology, 
the ability of a soil profile to retain water as measured in inches of water per foot of soil, or in other units 

STORAGE COEFFICIENT or COEFFICIENT OF STORAGE A term used to describe the storativity of confined, 
semiconfined, and unconfined aquifers. It is the volume of water released or gained per unit surface area of 
aquifer per unit change of hydraulic head in the aquifer. The volume of water released from or taken into 
storage in each vertical prism of aquifer having an area 1 foot square when the water table or piezometric 
surface is lowered or raised 1 foot. The storage coefficient is approximately equal to the specific yield for 
water-table aquifers. The coefficient of storage of water-table aquifers ranges from about 0.02 to 0.30 
whereas the storage coefficient of artesian aquifers commonly ranges from about 0.00001 to 0.001. The 
storage coefficient, S, a dimensionless number, depends on the aquifer compressibility and to a lesser extent 
on the water compressibility 

STORAGE IN DEPRESSIONS Water retention in surface depressions 

STORM SEWER A sewer that normally carries no flow except after heavy rains when it carries storm runoff 
waters 

STOSS Side of a rock outcrop or earth mound facing the direction of glacier advance, as the stoss side of a 
crag. Opposite to lee side 

STOSS-AND-LEE TOPOGRAPHY Asymmetric rock knobs and small hills in glaciated terrain, with each knob or 
hill having a comparatively gentle abraded slope on the stoss side and a somewhat steeper and rougher 
quarried slope on the lee side 

STOSS SIDE In a glacially sculptured rock, the upstream side; generally polished, grooved and striated. See 
LEE SIDE 

STRAIN A change of shape or of volume, or of both shape and volume created by deforming forces or 

stresses. Strain is defined by the ratio a - b where a is the original shape or volume and b is the changed 
a shape or volume 

STRAIN ENERGY The energy stored in an elastic body under load 

STRAND Strand and beach are synonymous. Applied to that portion of the shore between high and  low 
water 

STRANDLINE A dividing line between an ocean or lake and its shore, especially one marking a higher water 
level from which the water has receded. A shoreline 
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STRUCTURE CONTOURS Contours on the upper surface of a stratum, rock body,  orebody,  coal seam, etc., 
and used to depict its shape. Points on the surface contoured may be obtained from surface examinations, or 
data from boreholes, mine workings, geophysical surveys, etc. 

STRUCTURE, VEGETATION Distinct vertical layers that make up a plant community. Usually four or five layers 
make up the structure: 1) an upper layer of trees that reaches up to the canopy (the “canopy” is the upper 
surface of the woodland and is formed by the crowns of trees, which in turn is the shape or outline formed by 
the uppermost and outermost leaves); 2) a second layer of younger trees, or understory, which is in the process 
of replacing the taller trees, a process called regeneration; 3) a layer of shrubs and bushes that are less than 15 
feet (about 4.5 meters) tall and that do not have boles (that portion of the tree trunk below the lowest 
branches) but rather have several woody stems branching near the ground surface; 4) a field layer of herbs, 
such as narrow-leaved grasses and sedges and broad-leaf herbs called forbs, herbs being small tender plants 
that lack woody stems; and 5) a ground layer of lichens and mosses 

SUBAERIAL Formed, existing, or taking place on the land surface. Contrasted with subaqueous 

SUBANGULAR A roundness grade in which definite effects of wear are shown. The rock fragments retain 
their original form and faces, but with the edges and corners rounded off to some extent 

SUBAQUEOUS SPRING Springs discharging below surfaces of water bodies, such as oceans, lakes, and rivers 

SUBARCTIC REGION The region immediately south of the arctic circle and bounded on the north by the 50°F 
(10°C) July isotherm. The region in which the mean temperature does not exceed 50°F (10°C) for more than 
four months of the year and the mean temperature of the coldest month is below freezing. Bounded on the 
south by the closed-canopy boreal forest 

SUBARTESIAN WATER WELL Artesian water that rises in a well but does not reach, or flow at, ground 
surface. Also, a nonflowing artesian well 

SUBBASE A layer in a road or street pavement between the subgrade and the base course or between the 
subgrade and the Portland cement concrete pavement 

SUBCROP Area of rocks directly beneath but covered by an unconformity – for example, beneath the 
Pleistocene sediments 

SUBGLACIAL STREAM A stream of meltwater underneath a glacier, generally in the marginal zone. The 
meltwater descends through crevasses and cracks to the bottom of the glacier 

SUBGRADE Soil prepared and compacted to support an engineering structure or a pavement system. Also 
ground that supports and is significantly stressed by such a structure 

SUB-GROUP (PEDOLOGY) Soils belonging to a given Great Group, but reflecting differences in profile 
drainage and stage of development allowed within the specific Great Group. When related to a recognized 
kind of parent material, Sub-Group profiles become the Soil Series 

SUBHUMID Pertaining to a type of climate too dry for natural forest growth but not dry enough to require 
irrigation. Its original native vegetation is tall grass 

SUBROUNDED A roundness grade in which considerable wear is shown. Edges and corners are rounded to 
smooth curves, and although the area of the original faces is considerably reduced, the original shape of the 
grain is still distinct 

SUBSEQUENT STREAM A stream whose course follows and is determined by the depression overlying belts 
of softer, weaker, and more erodible sedimentary beds 

SUBSIDENCE A sinking of a large part of the earth’s crust. Also, movement in which there is no free side and 
surface material is displaced vertically downward with little or no horizontal component. Downward 
movement of the ground surface due to mining, extraction of oil, lowering of the water table, salt solution and 
collapse, etc. 

SUBSISTENCE CROP A crop consumed by the grower’s family usually as a basic item in their diet 

SUBSOIL In pedology, refers to the B horizon of soils with distinct profiles. In soils with weak profiles, it is the 
soil below the surface soil. In engineering, refers to any soil below ground surface or to soil below a subgrade, 
a fill, or foundation level 

SUBSOIL DRAINAGE The construction of open intercepting ditches and laying of drain pipes to remove subsoil 
water 

SUBSTRATE 1) Any underlying layer. 2) The bottom of lakes and ponds upon which plants grow 

SUBSTRATUM Any layer below the true soil (solum), as the C horizon, or one that is distinctly different from 
the parent material of the soil. Also contrasted with topstratum, as in fine over coarse alluvial fills or 
floodplain deposits 

SUBSTRUCTURE The lower part of any engineering structure, as the foundations and piers of a bridge 

SUBSURFACE EROSION See PIPING 

SUBSURFACE RUNOFF That portion of precipitation falling on a drainage area that is discharged from the 
area by flow in the soil moisture or groundwater zones. The term is sometimes used in a more restricted 
sense to refer to the interflow component of stream flow. See INTERFLOW 

SUBSURFACE WATER The term has three connotations: 1) components of streamflow derived from 
subsurface seepage, including interflow and groundwater flow (baseflow); 2) interflow, as used by some 
writers; 3) runoff that leaves a basin as a result of subsurface flow (seepage) 

SUBTERRANEAN STREAM Flow of water along a subterranean channel or large interstice 

SUCCESSION 1) Regrowth of vegetation and animal communities that have been destroyed. When a forest is 
burned, for example, a series of changes in animal and plant life takes place. Those plants that need 
abundant sunlight grow first and are succeeded by others that shade them out. Eventually trees will take 
over the landscape again. At the same time, plants build up a forest soil and there is a moister climate among 
the trees, where it is shady and protected from the wind. This plant succession may take fifty years or more. 
2) The order of beds of rock in time 

SUCCESSION, PLANT Plant communities change as a result of old age (senility), fire, cutting, insect 
infestation, overgrazing, among other factors. Starting with a newly-formed ground surface or one that is 
denuded of vegetation by fire or other causes, the process of succession takes place in which one plant 
community invades an area and is followed in turn by other plant communities in orderly sequence, or sere, 
culminating in a vegetational climax 

SUCTION SCOUR Scour at the toe of banks caused by the impact and suction of translation waves 

created by the movement of boats or by tidal action 

SUDDEN DRAWDOWN A rapid drop in water level that may produce a critical condition in the design of earth 
slopes because the support given by the water is removed without an associated adjustment in the pore 
pressures in the soil mass 

SULPHATE-BEARING SOILS Soils containing a relatively high percentage of SO3 and which will 
chemically attack engineering structures of concrete and steel in the ground. Where a cohesive soil 
contains more than 0.5% of SO3 or groundwater contains more than 0.1% of SO3, the use of high alumina 
cement is recommended for all concrete structures 

SUPERGLACIAL Carried on, deposited from, or pertaining to the top surface of a glacier or ice sheet. Said of 
meltwater streams, till, drift, etc. Also spelled SUPRAGLACIAL 

SUPERPOSED DRAINAGE A drainage system whose course or pattern has been determined by a previously 
existing geologic terrane and that has been let down upon soil or rock materials of different lithology as 
erosion progressed. The downcutting streams maintain their old courses and generally are not adjusted to 
the topography and earth materials of the new terrane. Same as superimposed drainage 

SUPERSTRUCTURE The visible part of an engineering structure. That part above the substructure 

SURCHARGE Any load above the earth which is level with the top of a retaining wall 

SURF The breaking of waves and swell on the foreshore of a lake or ocean and on offshore shoals 

SURFACE DRAINAGE Natural or artificial methods of removing surface water or preventing its entry and 
infiltration into the soil 

SURFACE DRAINAGE CLASSES Soil drainage classes are based on an interpretation of the combined effects of 
runoff, soil permeability, and internal soil drainage. In very poorly drained areas surface water is removed 
from the soil so slowly that the water table remains at or on the surface most of the time. In well-drained 
areas, any surface water is removed from the soil rapidly 

SURFACE GEOLOGY The geology of landforms and the surficial deposits composing them 

SURFACE RUNOFF 1) Flow of water in channels, such as streams or rivers; stream runoff from a basin, as 
differentiated from overland flow. 2) Precipitation minus the sum of depression storage, evaporation, 
infiltration, and interception 

SURFACE MATERIALS All weathered and unweathered soil, bedrock, and organic materials at the earth’s 
surface. The mineral soil materials are usually classified texturally as well as genetically – e.g. residual, 
alluvial, eolian, glacial, glaciofluvial, etc. An approximate equivalent of the term surficial deposits, in surface 
geological and geomorphology mapping. Dominant bedrock types may be classified broadly and shown on 
map legends, but minor rock types are seldom distinguished. In engineering and environmental studies, 
some workers include small bodies of fresh water and major vegetation formations in the term surface 
materials 

SURFACE SOIL or Ap HORIZON In pedology, the upper layer of soil tilled in ordinary methods of cultivation. 
Sometimes the original surface soil may be absent because of erosion 

SURFACE OF UNCONFORMITY See UNCONFORMITY 

SURFACE WATER   Water from rain, snow melt, or springs standing on or flowing over the ground  surf ace 

SURFACES OF WEAKNESS Any joints, fractures, or weathered rock contacts. Any plane or surface of 
discontinuity in soil or rock masses 

SURFICIAL characteristic of, pertaining to, formed on, situated at, or occurring on the earth’s surface 

SURFICIAL DEPOSITS See SURFACE MATERIALS 

SURGE 1) A sudden increase of discharge in unsteady flow of water or glacier ice. 2) A periodic very rapid 
movement of large quantities of ice in a glacier, alternating with long periods of near stagnation and 
sometimes resulting in a spectacular advance of a glacier terminus 

SURVEILLANCE The systematic observation of air, surface, or subsurface areas by visual, electronic, 
photographic, or other means for intelligence purposes 

SURVEY The operation of finding and delineating the contour, dimensions, position or any other physical 
characteristic of the earth or its surface 

SUSPENDED LOAD Sediment that remains in suspension or floating in water for a considerable period 
without contact with the bottom 

SWALE A slight depression; many are wet and covered with marsh or swamp vegetation. Commonly long, 
narrow, low depressions between modern or former beach ridges or between modern or former meander 
scrolls on a floodplain. Loosely, any marshy depression in ground moraine 

SWAMP Soft and wet spongy ground dominated by trees and shrubs. Generally, forested marshy wetlands 
with little or only shallow peat accumulation 

SWASH The rush of water up onto the beach following the breaking of a wave. Also, uprush or run-up 

SWASH CHANNEL A narrow channel of water lying within a sandbank or between a sandbank and the shore 

SWASH MARK The thin, wavy line of fine sand, mica scales, bits of seaweed, etc., left by the uprush when it 
recedes from its upward limit of movement on the beach face 

SWELL Waves generated by a distant storm 

SWELL-AND-SWALE TOPOGRAPHY Topography of ground moraine having low relief and gentle slopes 
between depressions and knoll tops 

SWELLING OF GROUND Increase in volume of surficial deposits due to frost action 

SWELLING PRESSURE The pressure exerted by a clay or shale when it absorbs water in a confined space 

SWIRL    1) Moving eddy. 2) Rotational flow in a pipe or jet 

SYMBIOSIS The living together in intimate association of two dissimilar organisms, the cohabitation being 
mutually beneficial, e.g. algae and fungus in a lichen 
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TEMPERATURE STRESS Stress in an engineering material, such as steel, due to a significant rise or drop in 
temperature. If the expansion due to a temperature rise or the contraction due to a temperature drop is 
restrained, the body or member concerned is stressed in compression during rising temperature and 
stressed in tension during falling temperature 

TEMPORARY BASE LEVEL OR EROSION See BASE LEVEL OF EROSION 

TEMPORARY HARDNESS Water containing dissolved salts of calcium and magnesium from which the 
carbonates and bicarbonates producing hardness can be removed by boiling. See HARD WATER and 
PERMANENT HARDNESS 

TEMPORARY STREAMS Intermittent streams that flow only part of the year 

TENSILE STRENGTH The ability of a material to resist a stress tending to stretch it or pull it apart 

TENSILE STRESS A normal stress that tends to pull material apart on the opposite sides of a real or imaginary 
plane 

TENSION A pulling force or stress 

TERMINAL MORAINE End moraine marking the maximum or near maximum position of glacier advance 

TERRACE 1) Flat gently inclined or horizontal surface bordered by an escarpment and composed of alluvium 
or bedrock. 2) A relatively flat, elongate, stair-stepped surface bounded by a steep ascending slope on one 
side and a steep descending slope on the other. Terraces may be erosional or depositional; cut in rock (rock-
cut) or unconsolidated soil materials (valley-fill cut); may be paired or unpaired on opposite sides of a river; 
and may occur above an existing or former river, lake or ocean bed 

TERRACE, KAME See KAME TERRACE 

TERRACETTES A small ledge, bench, or step-like form produced on the surface of a slumped soil mass along a 
steep grassy slope or hillside, varying from several centimeters to 1.5 m in height and averaging a meter in 
width, and developed as a result of small landslides and subsequent backward tilting of the soil surface. They 
occur most commonly in cool, humid climates that are subject to cyclical freezing and thawing. Freezing 
produces heave parallel to the slope and thaw results in near vertical movement under the pull of gravity. The 
treads are often used by grazing animals and so are often referred to as cattle tracks or sheep tracks. Also 
called catsteps or sod creep terracettes 

TERRACING Constructed terraces along the contour to prevent erosion or increase the area of arable land 

TERRAIN A loose and general term referring to the physical aspect and characteristics of an area or landscape 
under observation. It may refer to any tract or region of the earth’s surface as a whole or    to some purely 
physical feature of it, to its ecologic environment or geologic setting, or to a site that    is affected by some 
human activity. Collectively, terrain refers to the relief, drainage, soil, bedrock, vegetation, and cultural 
features of a piece of land. Three aspects of terrain commonly used in classifying it are 1) its origin (genesis), 2) 
its form (morphology), and 3) its materials (composition and stratigraphy) 

TERRAIN ANALYSIS The process of identifying and interpreting the significance of terrain and its features. It 
includes the influence of weather and climate on terrain. See PHOTO ANALYSIS and PHOTO INTERPRETATION 

TERRAIN FACTORS Land form, drainage, soil moisture, soils, geology, vegetation, climatic and human- made 
factors as they relate to the form and composition of the earth’s surface 

TERRANE The surface over which a particular group of soil or rock formations are prevalent, especially in 
relation to some specific dominating characteristic or quality. Now chiefly used only for relatively large areas 
of the earth’s surface underlain by similar rock types, such as granitic terrane, limestone terrane, volcanic 
terrane. Some use the term to indicate a distinguishing feature of the earth’s surface  or its subsurface 
materials, such as karstic terrane or permafrost terrane. Also an obsolete equivalent of terrain. See TERRAIN 

TERRITORY An area surrounding the nest of a bird or den of an animal that is more or less defended from 
invasion by others of the same species. Also, predatory birds and carnivorous mammals may have hunting 
territories 

TERTIARY See GEOLOGICAL COLUMN and TIME SCALE 

TEST HOLE An exploratory hole to determine subsurface materials and conditions better than can be done at 
the surface 

TEST PIT A shallow hand- or machine-dug excavation made to examine the stratigraphy, condition or quality 
of material in the subsurface – usually dug during the exploration phase for engineering works (dams, 
buildings, bridges), mines, metal ores, or industrial minerals 

TEXTURE    In geology and engineering, texture is defined as the disposition or manner of union of   the 
particles of small constituents of a body or substance. This may apply to drainage, rocks, soils, or topography 
(terrain relief). In pedology, soil texture refers to particle size only 

TEXTURE, DRAINAGE The relative spacing of drainage lines in an area of land surface that has undergone 
fluvial dissection. The relative closeness of lines in a drainage network is its drainage density. A high drainage 
density results in a fine texture; low density, in a coarse texture of drainage. 

T 
TABULAR BERG A flat-topped iceberg. Most tabular bergs form by calving from an ice shelf and show 
horizontal banding 

TAIGA 1) A Russian word meaning clumps or patches of woodland. It is the wet, swampy open coniferous 
woodland region adjoining and lying to the south of the tundra. 2) It refers to the boreal forest zone, the 
subarctic, and forest-tundra ecotone consisting of open woodlands of coniferous trees representing the 
northern part of the boreal forest province and lying south of the treeline. The wet swampy ground is 
covered largely by mosses and lichens, tussocks, heath plants, and sparse stunted, spindly or scraggly black 
spruce, although white spruce and aspen may occur locally on better drained situations. Climate of the taiga 
is cold-temperate. The mean temperature of the warmest month ranges from 12 to 20ºC, with a high 
humidity, while in the coldest month daily temperatures may reach down to minus 40°C, with continuous 
snow cover. 3) Boreal forest. The circumpolar forest of high latitude that consists primarily of coniferous trees 
such as spruces, firs, and pines but also including large tracts of deciduous trees such as aspen, birches, and 
willows 

TAILINGS Those waste portions of processed ore considered too poor to be treated further. Also, sand, 
gravel, and cobbles that pass through the sluices in hydraulic mining 

TAIL RACE A channel leading water away from a water turbine in a hydroelectric power generating station 

TAIL WATER Water or water level just downstream from a hydraulic structure. The water in a tail race 

TAIMYR POLYGON See ICE WEDGE POLYGONS 

TALIK A Russian term for a layer of unfrozen ground between the seasonally frozen and thawed ground (active 
layer) and the permafrost. The term also applies to an unfrozen layer within permafrost as well as to unfrozen 
ground beneath the permafrost 

TALUS 1) Coarse, angular fragments of rock and subordinate soil material dislodged by weathering 
(temperature and moisture changes) and collected at the foot of cliffs and other steep slopes and moved 
downslope primarily by the pull of gravity. 2) The apron of coarse rock waste sloping outward from the cliff 
that supplies it. Thus, the term may refer either to a type of material (coarse, angular pieces of rock) or to the 
landform containing the accumulated gravity debris. Synonymous with scree 

TALUS AVALANCHE or AVALANCHE TALUS Predominantly mixed sizes of rock debris carried downslope by 
both clean and dirty avalanches with fine materials washed into the interstices. The accumulation of talus 
avalanche debris is nonsorted and nonbedded and there is an absence of any discernible size distribution. 
Slopes range from 35° to 30º or even less 

TALUS CONE or TALUS SLOPE Cone-shaped accumulation of rock debris formed at the base of a mountain 
wall as a result of repeated small rockfalls. Slope of the talus is straight or very slightly curved and its 
inclination is 30º to 40°. The blocks of gravity debris are angular in shape, with the bigger boulders falling to 
the talus base (fall sorting), where they form a base fringe of larger sizes 

TALUS CREEP Slow downslope shifting of large pieces of talus, or scree, that may merge into rock streams or 
talus glaciers. The slow downslope movement of coarse waste is speeded in periglacial conditions by freezing 
and thawing of interstitial ice and by reduction in friction caused by increasing amounts of ice and snow. See 
PROTALUS RAMPART, ROCK GLACIER, ROCK STREAM, AND TALUS GLACIER 

TALUS GLACIER Loose ice-cemented debris on steep slopes that in cold climates assumes a flowing motion 
resembling a glacier in form and rate of movement. See PROTALUS RAMPART, ROCK GLACIER, and ROCK 
STREAM 

TALUS ROCKFALL or ROCKFALL TALUS Piles of broken rock produced by individual blocks falling, shattering, 
rolling and bouncing down steep cliff-like slopes and containing a high percentage of coarse blocks with 
subordinate fine sizes and with the larger sizes located at the bottom of 37º to 40º slopes. Repeated freeze-
thaw and heavy rain promote release of the blocks 

TALUS SPRING A spring issuing from the foot of a talus slope, where the source of spring water originated 
from water falling on or seeping into the talus slope above 

TARGET SIGNATURE Collectively, those unique characteristics which define or identify a target 

TARN A small mountain lake or pool, especially one occupying an ice-gouged basin on the floor of   an 
abandoned cirque 

TEAR FAULT A strike-slip fault that trends approximately parallel to the strike of the deformed rocks and where 
the principal movement is horizontal. Also called transcurrent fault, strike-slip fault and wrench fault 

TECTONIC Physical mountain-building and other geologic structural forces operative within the earth’s crust 
and the effects of those forces. Closely allied to structural geology. Pertains to structural features produced 
by deformation of the earth’s crusted rocks; tectonic features 

TECTONIC BASIN   A basin formed by deformation of the earth’s crust 

TEMPERATE In climatic terms, temperate is usually considered to be moderate – i.e. without extremes 
– whereas in fact the climate in the temperate zone may vary considerably and be far from moderate. 
Broadly, climates between tropical and polar 

TEMPERATE ZONE The  middle latitudes. The  zone between the torrid zone and the frigid zone. In  the 
northern hemisphere it lies between the Tropic of Cancer (latitude: 23°30’) and the Arctic Circle (latitude: 
66°30’). The sun is never overhead in this zone. The sun’s rays vary considerably in directness and therefore 
produce warm and cool seasons, or summer and winter 

TEMPERATURE INVERSION Warm air overlying colder air 

TEMPERATURE LAYERING Occurs in deep lakes of temperate zones. In summer the surface water absorbs 
the sun’s heat and warms faster than the water below. The  warmed water is less dense than  the cold water, 
so it floats on the cool, lower layers. By mid-summer there are three distinct layers: a summer or upper, 
warm layer having a temperature about 65° to 75°F (18º to 24ºC); a middle layer with a temperature 45° to 
65°F (7º to 18ºC); and a much colder bottom layer at 39° to 45°F (4º to 7ºC). During spring and fall overturns, 
the temperature of the water is equalized throughout the lake. Fishes and other animals are active and widely 
distributed. Activity is greatly reduced in winter under the ice and many animals hibernate in the mud on the 
lake bottom while some fishes continue to feed, but less actively 

Drainage density = 
total length of streams (km or miles) See DRAINAGE DENSITY 

total area (km2 or square miles) 

TEXTURE, ROCK Relates mainly to the size, shape, and arrangement or aggregation of component grains or 
minerals in a rock body 

TEXTURE, SOIL In geotechnical engineering, that physical quality of soil relating to the size, shape and 
arrangement of its individual constituent particles. A soil may have a coarse-grained texture, producing a gritty 
feel associated with sand particles between 0.076 and 2.0 mm in diameter; or it may have a fine- grained 
texture and have a sticky feel caused by a high content of clay particles less than 0.002 mm in diameter; or 
an intermediate or medium texture giving it a silky feel on account of a high proportion of silt particles 
between 0.076 mm and to 0.002 mm in diameter. Loamy-textured soils contain a mixture of particles of 
many sizes. See TEXTURE and SOIL TEXTURE 
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TEXTURE, TOPOGRAPHIC Topographic texture refers to the frequency of the changes in altitudinal increases 
and decreases in the landscape. Badlands have an extremely fine texture. A mature undulating plain may have 
a very coarse texture. It is an expression of slope change or relative dissection. The controls of topographic 
texture are climate, lithology (homogeneous unconsolidated fine sediment or soft rocks develop a finer relief 
texture), permeability, foliation and fractures and related rock structures, relief, and geologic history, etc. 

THALLOPHYTE A plant whose structure is not differentiated into stem and leaves. Common examples are 
lichens and mushrooms. 

THALWEG The line following the lowest part of a valley, whether under water or not. Usually, the line 
following the deepest part or middle of the bed or channel of a river. The chief navigable channel of a 
waterway 

THAW DEPRESSION A hollow in the ground formed by the melting of ice in permafrost areas. Includes thaw 
basins, ponds, lakes, pits, sinks, collapse scars, windows, etc. 

THAW LAKE 1) Lake or pond in a permafrost area whose basin is formed by thawing of ground ice. 
2) A pool of water on the surface of sea ice or large glaciers formed by accumulation of meltwater 

THAWING INDEX Number of degree-days between lowest and highest points on a curve of cumulative degree-
days versus time for one thawing season. It is a measure of combined duration and magnitude of above-
freezing temperature during a thawing season. See FREEZING INDEX 

THAW SINK A closed thaw depression with subterranean drainage, believed to have originated as a cave-in 

THERMAL Hot or warm; elevated temperature. Applied to springs that discharge warm or hot water, etc. 

THERMAL ANALYSIS or DIFFERENTIAL THERMAL ANALYSIS A method of analyzing a soil sample for 
constituents, as clay minerals, based on a differential rate of heating of an unknown soil sample and a 
standard known sample when a uniform source of heat is applied 

THERMAL CONDUCTIVITY 1) The time rate of transfer of heat by conduction, through unit thickness, across 
unit area for unit difference of temperature. 2) A measure of the ability of a material to conduct heat. Typical 
values of thermal conductivity for rocks range from 3 to 15 millicalories/cm-sec-ºC. Rocks with abundant 
quartz have high thermal conductivities. Poorly consolidated sediments have lower thermal conductivities 

THERMAL EROSION Wearing away caused by thermal means, e.g. melting of ground ice in permafrost areas. 
The easily identified characteristics of thermal erosion are moving water (waves or streams), a slope or 
cutbank, and underground ice that can be melted. It should not be confused with thermokarst subsidence. 
See THERMOKARST SUBSIDENCE 

THERMAL GRADIENT In the earth, the rate at which temperature increases with depth below the surface. A 
general average seems to be around 30ºC increase per kilometer of depth, or 150ºF per mile 

THERMAL INFRARED The preferred term for the middle wavelength ranges of the infrared region, extending 
roughly from 3 micrometers at the end of the near infrared to about 15 or 20 micrometers, where the far 
infrared commences 

THERMAL INFRARED IMAGERY See INFRARED IMAGERY, THERMAL 

THERMAL SPRING 1) A spring that brings warm or hot water to the surface. Sometimes called warm spring or 
hot spring. The temperature is usually 15ºF (10ºC) or more above mean air temperature. 2) A hot, and 
usually mineralized, spring whose water temperature is appreciably above the mean annual temperature of 
the atmosphere or soil or rock materials in the vicinity of the spring. It is fed by deep groundwater sources 

THERMAL STRATIFICATION The waters of deep lakes and seas generally do not have uniform temperature 
with depth. Some can be divided into three strata, or layers, on the basis of their temperatures and thermal-
density differences (see TEMPERATURE LAYERING). The upper layer, known as the epilimnion, has a nearly 
uniform temperature because it is stirred by wind and convection currents. The bottom stratum is called the 
hypolimnion; its waters are relatively stagnant, generally low in oxygen, and they have a fairly uniform but 
lower temperature than do the upper layers. The middle layer is called the thermocline. It is the layer having a 
rapid decrease in temperature with depth. It is fairly sharply defined from the epilimnion but grades into the 
hypolimnion 

THERMOCIRQUE Amphitheater-shaped hollow formed by the successive development of baydjarakhs. See 
BAYDJARAKHS 

THERMOGRAPHIC IMAGE A two-dimensional thermal image produced by an infrared line-scan image-
forming system. It is not synonymous with infrared photograph, which records among other wavelengths the 
near infrared. Also called infrared image, thermogram, thermograph. See INFRARED IMAGERY, THERMAL 

THERMOKARST All relief forms – as lakes, ponds, pits and other depressions with and without peat or water 
– produced by settling or caving of the ground surface as a result of the melting of ground ice in the upper 
part of permafrost. Thermokarst means thermal solution or, more precisely, thermal melting. See 
THERMOKARST SUBSIDENCE 

THERMOKARST SUBSIDENCE Subsidence of the ground surface in permafrost areas resulting from thermal 
melting of underground ice and loss of water at the surface. Unlike thermal erosion, no moving water is 
required. Thermokarst subsidence can therefore occur on a flat, dry, hill top just as easily as it can occur on a 
long uniform slope. Thermokarst subsidence is the dominant result of human-induced disturbances to the 
tundra environment 

THERMOKARST TOPOGRAPHY Thermokarst topography relates to irregular mounds and depressions in 
ground that had an appreciable content of ground ice in the subsurface, and which has melted. Such melting 
occurs where winter freezing does not balance summer thaw and there is in consequence a negative heat 
balance. Thermokarst landforms crudely resemble karst topography formed by the solution of limestone and 
related rocks – hence the name, meaning thermal solution 

THICK BEDDED 1) A relative term applied to uniformly occurring sedimentary beds having great extent from 
one surface to another and variously defined as more than 6.4 cm (2.5 inches) to more than 100 cm (40 
inches) in thickness; specifically said of a bed whose thickness is in the range of 60 to 120 cm (2-4 feet), a bed 
greater than 120 cm being very thick bedded. 2) A term used in sandstone quarrying to describe strata whose 
seams are more than 90 cm (3 feet) 

THICKET A small wood, forest, or group of closely spaced trees, especially one having a dense undergrowth 

THIN BEDDED 1) A relative term applied to uniformly occurring sedimentary beds having little extent from 
one surface to another and variously defined as less than 30 cm (1 foot) to less than 1 cm (0.4 inches) in 
thickness; specifically said of a bed whose thickness is in the range of 5-60 cm (2 inches to 2 feet), a bed less 
than 5 cm but more than 1 cm thick being very thin-bedded. 2) Said of a shale that is easy to split. 3) A term 
used in sandstone quarrying to describe strata that are less than 90 cm (3 feet) but more than several 
centimeters apart 

THIN SECTION A slice of rock cut to about 0.001 inch (about 25 microns) thick by grinding and polishing for 
use in examination of rocks under a petrographic microscope 

THIXOTROPHY The property of a material that enables it to stiffen in a relatively short time on standing and 
upon agitation or manipulation to change to a very soft consistency or to a fluid of high viscosity. The process 
is reversible. In drilling fluids this is a most valuable property because it enables the fluid to hold soil and rock 
cuttings suspended when drilling ceases 

THREAD The central part of a continuous current along a stream 

THROUGHFALL That part of precipitation that reaches the ground surface by falling through vegetative cover 

THROW The amount of vertical displacement along a fault 

THRUST A horizontal force, particularly the horizontal force exerted on or by retained earth 

THUFA (or THUFUR) See EARTH HUMMOCK 

TICKLE A term used in Newfoundland and Labrador to designate a narrow channel, as a passage between 
two islands. A tickle may or may not be navigable 

TIDAL BORE A high-crested, roaring wave caused by rushing of flood tide up a river channel or estuary, or by 
the meeting of tides 

TIDAL DELTA A 90º to 180º fan of coarser-grained sediment extending out from either end of a tidal inlet 
where a barrier bar is severed. The surface of larger tidal deltas is composed of shifting sand bars and shoals 
and by low marshy islands bordered by low tidal levees or beach ridges 

TIDAL EFFICIENCY The ratio of the water level change in a well in a confined aquifer to the change in loading 
caused by ocean tides 

TIDAL FLAT or TIDAL MUDFLAT Area of nearly flat, barren mud periodically covered by the rise and fall of 
tidal waters. Normally mudflats have an excess of soluble salt 

TIDAL INLET A tidal inlet is a short, narrow waterway connecting a bay, lagoon, or similar body of water with 
a large parent water body, usually the ocean, and maintained in operation wholly or largely by tidal flow 

TIDAL MARSH Low, flat marshlands along the ocean shore traversed by interlacing channels and tidal 
sloughs, and usually inundated during high tides; usually supporting salt-tolerant grasses, rushes and other 
vegetation 

TIDAL POOL A pool of water remaining on a beach or reef after recession of the tide 

TIDAL RIVER A river that periodically flows and ebbs, or rises and falls, depending on the tides 

TIDE Alternate rise and fall of the ocean and connecting bodies of water due to solar and lunar attraction 

TIDE, EBB That period of tide between high water and the succeeding low water. Falling tide TIDE, 

FLOOD That period of tide between low water and the succeeding high water. Rising tide TIDEWATER 

GLACIER A glacier that terminates in the sea 

TIE BAR A constructional feature consisting of a deposit of sand and other granular materials connecting an 
island to the mainland. Rocky reefs off the mainland coast may have aided in the development of these bars. 
See TOMBOLO 

TIGHT A term applied to a horizon or layer that is compact, impervious, and commonly plastic 

TILL Nonsorted and nonstratified relatively loose or compact drift deposited directly by glacier ice. Generally, 
till is composed of a wide range of mixed grain sizes (clay to boulders), with some of the pebbles and stones 
being polished, striated (scratched), and soled (corners blunted and faces bevelled and smoothed), indicating 
ice movement and abrasion. The pebbles and stones in most tills usually consist of quite varied rock types 
(lithology). Some pebbles and stones are often far-travelled, and typically show subangularity. The axes of 
the longer pebbles regularly show preferred orientations in the direction of ice advance, especially in the 
lower more compact lodgement till. Irregular-shaped bodies of sorted, bedded drift are common in till, 
especially in ablation till. The relative proportions of clay, silt, sand, gravel, cobbles, and boulders in till vary 
according to character of the local bedrock or unconsolidated deposits over which the glacier moved, and 
with distance of transport and amount of grinding – i.e. comminution. Characteristically clayey tills are 
derived from clay shales, silty tills from Paleozoic carbonate rocks, sandy tills from sandstones, and gravelly 
sand-silt tills from Precambrian Shield gneissic and granitic rocks 

TILL PLAIN An extensive, more or less featureless, low-relief sag-and-swell morainal deposit 

TILL SHEET Body of relatively thin drift, consisting dominantly of till 

TILT IN PHOTOGRAMMETRY The angle between the vertical (plumb line) and the optical axis of a camera at 
the time of exposure of an aerial photograph. It is rarely more than 3° and can in practice be kept within 1°, 
which is usually satisfactory for most vertical aerial photographs. Tilt is usually caused by variable wind and 
air currents tilting the wings of the aircraft at the time of film exposure. An x tilt is called lateral tilt or list (not 
preferred) and a y tilt is called longitudinal tilt or tip. A + x tilt is that tilt due to the left wing of the aircraft being 
lowered, and -x tilt is that due to a lowering of the right wing. A + y tilt is tilt due to the nose of the aircraft being 
lowered, and a -y tilt is due to the nose of the aircraft being raised 

TILTH Physical condition of soil related to ease of tillage, fitness as a seedbed, impedance to seedling 
emergence, and root penetration 

TIMBERLINE The limit of tree growth on a mountain side or in the subarctic 
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of the aquifer in feet. The term transmissibility indicates the capacity of an aquifer to transmit water through 
its entire thickness 

TRANSMISSION (INFRARED) Passage through an object of that part of radiant energy which is not reflected 
from or absorbed by the object. The part which passes through is said to be transmitted 

TRANSMISSIVITY Synonymous with transmissibility 

TRANSPARENCY OF WATER Water permits enough light to penetrate for plants to carry on photosynthesis. 
The depth to which light can penetrate decreases as water becomes more turbid or contains more 
suspended materials. Few plants grow in muddy ponds because the silt in it absorbs too much of the 
available light 

TRANSPIRATION The process by which water vapor exhales or escapes from the pores of living plant tissues 
and enters into the atmosphere. It is the water discharge of vegetation 

TRANSPORT To carry solid material in a stream in solution and suspension, or move it by rolling or saltation 

TRANSPORTED SOIL In geology, soil materials that have been transported from their place of origin  by wind, 
water, ice, or gravity 

TRANSVERSE DUNE An asymmetrical sand ridge oriented at right angles to the direction of prevailing wind 

TRAP ROCK Dense dark-colored basic volcanic and related near-surface igneous intrusive rocks of basaltic 
com position 

TRAVERSE A survey consisting of several connected lines of known length which meet each other at 
measured angles or bearings 

TREE LINE The upper limit of tree growth in arctic and alpine regions is called the tree line. It separates 
tundra vegetation from taiga vegetation (forest-tundra transition) 

TRELLIS DRAINAGE A drainage pattern in inclined stratified rocks in which the streams trend parallel to the 
strike for long distances and then turn sharply to cut transversely through intervening ridges, resembling a 
garden trellis. See DRAINAGE PATTERN 

TRENCH 1) In civil engineering, a long narrow excavation with timbered or unsupported trench walls, either 
vertical or inclined. 2) In geology, a long narrow steep-sided depression eroded by stream action or resulting 
from faulting. 3) A long, narrow, steep-sided depression in the ocean floor 

TRIASSIC See GEOLOGICAL COLUMN and TIME SCALE 

TRIAXIAL COMPRESSION TEST or CONFINED COMPRESSION TEST A laboratory test run on a sample of soil 
contained in a rubber membrane surrounded by liquid under pressure. A load is applied by a piston to one 
end of the rubber membrane and the deformations (strains) and pressures (stresses) are recorded. Undrained 
shear tests are rapid whereas drained shear tests, often called slow tests, require much more time and are 
correspondingly more expensive 

TRIM LINE 1) The limit of erosion or modification of vegetation by a glacier at a position of former advance. 
2) Limit of tree growth along a stream valley wall as maintained by river ice erosion in the spring and early 
summer 

TROPIC OF CANCER The  parallel of latitude 23½º North, indicating the extreme northern positions  at which 
the sun appears to be directly overhead at noon. The sun’s rays shine vertically on the Tropic of Cancer at the 
summer Solstice. The Tropic of Capricorn is the corresponding latitude in the southern hemisphere 

TROUGH Space between wave crests and the water surface below it. Also, the line connecting the lowest 
points along a syncline on the same bed. Any surface depression, as an esker trough or fault 

TRUE COHESION The resistance of soil particles to being pulled apart due to molecular attraction or 
cementation 

TRUNCATED SOIL PROFILE A soil profile in which the upper layers have been removed by mechanical means or 
by accelerated erosion. The A horizon may be wholly or partly removed and in places part of the B horizon 
may also be wholly or partly removed. Comparison of the undisturbed soil profile with the eroded profile in 
the same area indicates the extent of truncation 

TRUNCATED SPUR End of a divide between tributary streams cut off and steepened by erosion or faulting 

TSUNAMI A long period wave caused by underwater seismic (faulting) disturbance or volcanic eruption. 
Commonly misnamed tidal wave 

TUBBING A metal lining for tunnels or shafts, built up from segments, flanged, and drilled for bolting 
together 

TUBULAR SPRING Spring water that issues from tubular passages in soluble rocks, often following bedding 
planes and joints in limestone and dolomite rocks 

TUCKAMOOR Wind-pruned, densely entangled and twisted, scrubby coniferous “trees” (spruce, fir) growing 
along maritime coasts and near the limit of tree growth on mountain sides. See KRUMMHOLZ 

TUNDRA Tundra is a Finnish word meaning barren land. It commonly refers to an undulating treeless Arctic 
plain having a dark-colored organic surface soil and perennially frozen subsurface materials. Its vegetation 
consists mainly of mosses, lichens, low sedges and herbs, heath shrubs, and dwarf species of alder, birch, and 
willow. Trees are absent or are sparse and dwarfed and confined to special sites, as along protected valley 
sides and ravine bottoms. Permafrost and patterned ground are characteristic features of the tundra, which 
is characterized by short summers and long summer days and by frozen ground near the surface. The 
impermeable near-surface permafrost table gives rise to widespread marshy conditions. Nevertheless, 
considerable local variation in tundra may be detected, and close observation will frequently disclose a range 
from dry to moist to wet tundra as well as two main tundra divisions: arctic tundra and alpine tundra 

TUNDRA LANDSCAPE On the basis of its vegetation, the tundra zone is subdivided into three subzones. The 
Arctic subzone is characterized by an interrupted cover of sparse vegetation of mosses, lichens and sedges. 
The tundra subzone contains various types of vegetational associations of mosses, lichens, and sedges with 
rare shrubs in river valleys. In the shrub tundra subzone, dwarf birch and willow shrubs occur together with 
mosses, lichens, sedges and grasses. Ice-wedge polygons, patterned ground, thermokarst features are 
common landscape features are common landscape features 

TIMING OF AERIAL PHOTOGRAPHY The time interval between successive exposures of an air camera which 
determines the distance between the photos and thus the air base, which varies with the aircraft speed and 
height. The interval is calculated to give about 60% forward lap between successive vertical photographs so 
that all points are generally photographed twice and some three times. Size of photograph, focal length of the 
camera, aircraft speed, and altitude of the aircraft all enter into the timing calculation 

TIP Pile of snow formed by an avalanche that has come to rest. Also, in photogrammetry, the rotation of a 
photograph about the axis perpendicular to the line of flight (the aircraft noses down or up). Synonymous 
with y tilt. See TILT IN PHOTOGRAMMETRY 

TOE FILTER A graded filter on the free side of an earth dam at its lower end, designed to protect it against 
piping 

TOMBOLO 1) One or more sand spits connecting an island to mainland coastlines of submergence. Tombolos 
are associated with tied islands. 2) A former island, now tied to the main shore. See TIE BAR 

TONE Each distinguishable shade variation from black to white 

TOPOGRAPHIC CLASSES (PEDOLOGY) 
in Saskatchewan: 

The following topographic classes are used in mapping soils 

Complex Topography Multiple 

slopes 

(irregular surface and frequency pattern) 

depressional to nearly level 

very gently undulating 

gently undulating and roughly undulating* 

gently rolling 

moderately rolling 

strongly rolling hilly 

very hilly 

Simple Topography Single 
Slopes 

(regular surface) 

depressional to level 

very gently sloping 

gently sloping 

moderately sloping 

strongly sloping 

steeply sloping 

very steeply sloping 

extremely sloping 

Slope 

% 

0 – .05 

0.5 – 2 

2 – 5 

6 – 9 

10 – 15 

16 – 30 

30 – 60 

over 60 

A 

B 

C 

D 

E 

F 

G 

H 

a 

b 

c 

d 

e 

f 

g 

h 

*Roughly undulating has higher frequency than gently undulating 

TOPOGRAPHIC MAP Map showing the topographic features of a land surface by means of contour lines 

TOPOGRAPHY The relief and form of a land surface; it includes macrorelief and microrelief features 

TOPOSAIC Photomap on which topographic contours or form lines are shown. See PHOTOMAP 

TOPOSEQUENCE IN SOIL SURVEY A sequence of related soils that differ from each other due to the effect of 
topography as one of several soil-forming factors 

TOPSET BED Stream sediment that overlies the foreset beds in a delta. Commonly readily observed on glacial 
sand deltas, as kame and outwash deltas 

TOPSOIL   A general term used in at least the following four meanings: 1) the plow layer, 2) the A1 horizon 
and, therefore, exceedingly variable in depth for different soils, 3) the full A-horizon, and 
4) the presumed fertile soil, usually of high organic content. It is the layer that promotes plant growth but may 
be unsuitable in engineering foundations and may have to be removed before construction begins 

TOPSOIL REPLACEMENT A term covering the placement of soil on dam embankments and waste- disposal 
areas, as sanitary landfills, beautification areas, etc. 

TORRENT A stream of water flowing with great velocity or turbulence 

TORRENTIAL CROSS-BEDDING A type of bedding consisting of horizontally laminated layers alternating with 
uniformly cross-bedded layers of coarser material 

TORS, BORNHARDTS, and INSELBERGS Boulders of granitic and related rocks formed by weathering along 
joint planes. The process of weathering and erosion may be initiated in the subsurface and the boulders later 
exposed by erosion of residual soil around the boulders, leaving them perched as tors. Bornhardts are 
defined as dome-shaped hills of crystalline rock that stand clearly above the surrounding landscape. They fall 
within the definition of inselbergs as steep-sided residual hills. Tors and bornhardts are primarily the product 
of deep differential weathering guided by the spacing and frequency of jointing and result from the 
exhumation of relatively unweathered masses 

TOTAL PRESSURE The pressure on a plane in a soil mass due to the weight of the material above it  plus any 
applied loads 

TOXIC WATER Poisonous water tending to give below normal crop yields or promote corrosion of steel or 
concrete, such as sulphate-bearing groundwater 

TRACE ELEMENTS  Elements present in minor amounts in the earth’s crust. Includes all elements except the 
eight abundant rock-forming elements: O, Si, Al, Fe, Ca, Na, K, and Mg. Many are desirable micronutrients in 
soils 

TRACTION The entire complex process of carrying material along the bottom of a stream 

TRACTION LOAD OF A STREAM A synonym for bed load or bottom load 

TRACTIVE FORCE Force of running water exerted on a stream bed and in a direction tangential to it 

TRANSDUCER A device activated by power from one system and supplying power in another form to a 
second system. The infrared detector is a transducer – that is, it receives infrared radiation and puts out an 
electrical signal 

TRANSMISSIBILITY  or  COEFFICIENT  OF  TRANSMISSIBILITY  1)  The  rate  at  which  water  of  the prevailing 
viscosity is transmitted through a unit width of aquifer under a unit hydraulic gradient.   It can be expressed 
as the bulk hydraulic conductivity of the aquifer times the thickness of the aquifer. Units of gallons per day 
per foot are usually used. 2) The rate of flow of water in gallons per day (gpd) through a vertical strip of 
aquifer 1 foot wide and extending the full saturated thickness of the aquifer under a hydraulic gradient of 1 
foot per foot at the prevailing temperature of the water, designated T. 
3) The coefficient of permeability in gallons per day per square foot multiplied by the saturated thickness 
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TUNDRA POLYGONS Large ice-wedge polygons, usually low-center polygons in poorly drained lowlands and 
high-center polygons on better-drained uplands. See ICE WEDGE POLYGONS 

TUNDRA SOILS A zonal great soil group consisting of soils with dark-brown peaty layers over grayish horizons 
mottled with rust and having continually frozen substrata, formed under frigid humid climates with poor 
drainage and a native vegetation of mosses, lichens, sedges, flowering plants, and low heath shrubs. The best 
developed soil of the tundra is called the Arctic Brown Soil 

TUNNEL VALLEY An ice-walled trench cut in drift or other loose material by a subglacial stream, generally 
under confined flow, and usually but not necessarily formed by an eroding subglacial stream Some tunnel 
valleys contain water-bearing intertill sand and gravel, forming what are called tunnel valley aquifers; they may 
or may not extend in to discontinuous esker troughs 

TURBIDITE A deposit laid down by a turbidity (density) current 

TURBIDITY Fine visible material in suspension. The clouding of a fluid by fine, visible material in suspension, 
as measured on a standard scale 

TURBIDITY CURRENT A current due to difference in density between sediment-laden water and clear water. 
See DENSITY CURRENT 

TURBULENCE Agitated condition in a fluid whereby velocity at a point fluctuates in a random fashion around 
a mean value. Turbulence generally arises from friction at the boundaries and is communicated throughout 
the fluid by viscosity 

TURBULENT FLOW A type of fluid flow in which particles have an unsteady motion and velocity at a fixed 
point is subject to random fluctuation. The normal condition of flowing water 

TUSSOCK 1) A small, steep-sided hummock covered with a dense tuft of grasses or sedges. 2) Rounded 
tufted clumps of grasses and sedges. 3) Small tufted hummocks with many stems rising in a cluster from a 
steep-sided dome-shaped crown 

TYPE LOCALITY A locality where a particular soil or rock formation, ore occurrence, or fossil characteristically 
occurs. It is a locality where a geological material, deposit, or feature is well developed and representative and 
from which it is named. Used for future comparisons and mapping 

UNDRAINED SHEAR TEST A test conducted without any change in water content; the quick test is a special 
type of undrained test 

UNIFORM SAND A sand whose particles are nearly all the same size. It has a steep grading curve.  The 
opposite of well-graded sand 

UNIFORMITY COEFFICIENT Ratio of the 60% finer grain size to the 10% finer grain size, indicating the degree 
of sorting and uniformity of granular materials. The coefficient is unity for a material whose grains are all of 
the same size, and increases with increasing number of grain sizes in a sample 

UNIFORMLY GRADED SOIL A soil with a particle-size distribution extending over a limited range, with one 
size predominating. Also, in geotechnical engineering, a poorly graded soil 

UNIT WEIGHT Weight per unit volume. Dry unit weight is the weight of solids per unit of total volume of mass. 
Effective unit weight is the unit weight that when multiplied by the height of the overlying column of ground 
yields the effective pressure due to the weight of the overburden. Saturated unit weight is the unit weight of 
a soil mass when saturated. Submerged unit weight or buoyant unit weight is the weight of the solids in air 
minus the weight of water displaced by the solids per unit of volume  of soil mass – that is, the saturated unit 
weight minus the unit weight of water. Wet unit weight or mass unit weight is the weight of solids plus water 
per unit of total volume of mass, irrespective of degree of saturation 

UNIT WEIGHT, MAXIMUM The dry unit weight defined by the peak of a compaction curve 

UNIT WEIGHT OF WATER  The weight per unit volume of water. Nominally equal to 62.4 lbs per cu  ft or 1 
gm/cc 

UNPAIRED TERRACES Terraces on opposite sides of a valley which are unmatched in elevation 

UNSTABLE Natural soil or rock deposits or human-made structures that are liable to fail by flowing, falling, 
sliding, deformation, overturning, collapse, differential settlement, or ground subsidence 

UNSTEADY FLOW Flow in which the average velocity changes with respect to time 

UPLAND A highland. Ground elevated above lowlands and valleys 

UPLIFT   Upward hydrostatic pressure on the base of an impervious engineering structure. Usually,   the 
upward force on a dam or other hydraulic structure caused by the seepage of water under pressure. Strong 
uplift pressures on saturated fine sands will convert them into quick sand 

UPPER CONFINING BED Impermeable bed overlying an aquifer 

URBAN SPRAWL Sprawling suburban areas fringing cities, and producing many of the problems confronting 
urban areas 

U-SHAPED VALLEY A valley having a distinctive rounded profile and a gentle bottom gradient resulting from 
the abrasive and plucking action of the glacier it once contained 

U 
ULTIMATE BEARING CAPACITY The average load per unit of area required to produce failure by rupture of a 
supporting soil mass 

ULTIMATE STRENGTH or BREAKING STRENGTH The highest stress that a material can withstand before 
breaking 

ULTRABASIC ROCK A dark-colored igneous rock containing less than about 45% silica 

ULTRAVIOLET Radiation outside the visible spectrum of light at its violet end 

ULTRAVIOLET IMAGERY That imagery produced as a result of sensing ultraviolet radiations emitted from a 
given target surface in the ultraviolet portion of the electromagnetic spectrum (shorter wavelengths than 0.4 
microns) 

UNCONFINED AQUIFER An aquifer that has a water table as its upper surface and that has an internal 
potentiometric distribution which is generally not affected by confining strata 

UNCONFINED COMPRESSION TEST A crushing test on a sample of soil performed without lateral restraint. In 
general, half the unconfined compressive strength of a clay is equal to its shear strength 

UNCONFINED COMPRESSIVE STRENGTH See COMPRESSIVE STRENGTH 

UNCONFINED GROUNDWATER Groundwater that is not confined under pressure below relatively 
impermeable soil or rock. A water-table condition 

UNCONFORMITY An erosional or nondepositional break in the stratigraphic sequence in which younger rocks 
overlie older rocks that do not immediately precede them in the geological succession; a stratigraphic break 

UNCONFORMITY SPRING Spring issuing at the contact of an aquifer and an unconformity 

UNCONSOLIDATED MATERIAL In geology, an accumulation of sediment that has not been cemented, 
consolidated, or recrystallized; sediment unaltered by diagenesis 

UNDERCONSOLIDATED SOIL DEPOSIT A deposit that is not fully consolidated under its existing overburden 
pressure 

UNDERCUT SLOPE Erosion of the lower part of a steep bank 

UNDERCUTTING Erosion of soil or rock materials at the base of banks and cliffs by wave action, streams, or 
wind erosion. Progressive undercutting weakens steep slopes and often results in caving and slides 

UNDERFIT STREAM A stream that appears to be too small to have eroded the valley in which it flows 

UNDERFLOW Flow of water in an underflow conduit, under ice, through a pervious substratum of soil or rock 
material, as a riverbed, or beneath an engineering structure or building foundation. Also the rate of flow of 
subsurface water 

UNDERGROUND WATER or SUBSURFACE WATER Any water above or below the free-water surface 

UNDERSTORY In botany, the young or stunted trees in a forest which are below the level of the main canopy 

UNDERTOW A current below the water surface, flowing seaward. Also, receding water below the surface 
from waves breaking on a shelving beach. The existence of undertow has yet to be proved and it has been 
shown that in any case most of the water returns at, not below, the water surface 

UNDISTURBED SAMPLE A soil or rock sample that has not been appreciably disturbed by exploratory drilling 
or excessive handling. Undisturbed samples are desirable so that in situ properties of the soil  or rock 
material may be more accurately determined. It refers to soil or rock samples that have been obtained by 
methods in which every precaution has been taken to minimize disturbance to the sample 

V 
VADOSE WATER Water suspended in the unsaturated zone of aeration between the water table and the 
ground surface 

VALLEY Any hollow or low-lying tract bounded by terraces, hills, or mountains and commonly traversed by a 
stream that receives drainage from the surrounding upland 

VALLEY FILL All unconsolidated debris beneath a valley bottom and above bedrock, irrespective of mode of 
deposition of the sediment 

VALLEY GLACIER A glacier occupying a valley and, when active, moving downward and outward from a firn 
field. Sometimes called an alpine or mountain glacier 

VALLEY SPRING A spring along a valley side or valley bottom where water from an artesian or water- table 
aquifer discharges at ground surface 

VALLEY STORAGE The volume of flood waters of a stream after it has overflowed its banks. It comprises the 
entire volume of water stored between any two specified points along a river including waters in both the 
channel and above the floodplain 

VALLEY TRAIN 1) The deposit of rock material carried down by a stream originating from the melting ice of a 
glacier, and thus formed in a similar way to an outwash plain. Unlike the latter, however, it is not spread over 
a wide area, but is confined within the walls of the valley. 2) A long, narrow body of outwash confined within 
and partly filling a valley, consisting mainly of stratified sand and gravel carried and deposited by meltwater 
streams 

VALUE, COLOR The relative lightness or intensity of color. It is a function of the square root of the total 
amount of light. One of the three variables of color in the Munsell color system: value, hue, and chroma. See 
MUNSELL COLOR SYSTEM 

VANE SHEAR TEST An in-place shear test in which a rod with four thin radial vanes, or blades, at its end is 
forced into the soil, usually at the bottom of a test pit or borehole. The rod is rotated until the soil shears and 
the force of resistance to rotation is measured 

VAPOR CONCENTRATION Ratio of mass of water vapor in the air to volume occupied by the moist air. Also 
called absolute humidity 

VARNISH, DESERT A glossy sheen or coating on stones and gravel in arid regions 

VARVE A distinctive couplet of layers representing an annual deposit in sedimentary materials regardless of 
origin and usually consisting of two contrasting laminae or layers: one a thick, light-colored layer of silt and 
fine sand deposited in the spring and summer, and the other a thin, dark-colored layer of clay deposited in 
the fall or winter. The rhythmic banding of pairs of contrasting laminae represents seasonal sedimentation in 
a lake or sea, generally in a deep, quiet proglacial lake. By counting pairs an estimate of the number of years 
for their accumulation may be made 

VASCULAR PLANT A plant with a well-developed conducting system and structural differentiation into roots, 
stem, and leaves. It includes the majority of terrestrial “higher” plants 
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WATER TABLE or PHREATIC SURFACE A surface in the saturated zone below ground level along which the 
hydrostatic pressure is in equilibrium with the atmospheric pressure. The capillary fringe is directly above the 
water table. The groundwater zone is below the water table. In relatively porous deposits, the water table 
coincides closely with the surface of the saturated zone. In deposits with low porosity the surface of the 
saturated zone is in the capillary fringe and may be significantly above the water table 

WATER-TABLE GRADIENT Rate of change in elevation of the water table per unit of horizontal distance 

WATER TREATMENT The purification of water to make it potable. It often includes water softening to make it 
suitable for washing or for use in steam boilers; iron and manganese may be removed from some groundwater 

WAVE BASE 1) The depth at which wave action no longer moves the sediment on the bottom. 2) The water 
depth equal to half the wavelength, at which the bottom begins to interfere conspicuously with the motions 
of the water particles beneath a shoaling wave. At wave base, deep-water waves become shallow-water 
waves. In water that is shallower than wave base, erosion of the lake or ocean floor can occur 

WAVE-BUILT BENCH Gently sloping bench built by wave and current deposition of sediment 

WAVE DIRECTION The direction from which a wave approaches 

WAVE HEIGHT The vertical distance from the bottom of a wave trough to the top of a wave crest 

WAVELENGTH The horizontal distance between successive wave crests or between successive wave troughs 

WAVE PRESSURE The pressure on breakwaters and other shore structures due to waves, which may amount 
to 3 tons per sq ft (about 3 kilograms per sq cm) in exposed places and only 1 ton per sq ft (about 1 kilogram 
per sq cm) in relatively sheltered places 

WAVE REFRACTION The process by which the direction of a series of waves moving in shallow water at an 
angle to the shoreline is changed so that waves become more nearly, but rarely exactly, parallel to the shore 

WAVE STEEPNESS Ratio of wave height to wavelength 

WEARING COURSE, ROAD SURFACE, or TOPPING The top visible layer of a bituminous or concrete- surfaced 
road 

WEATHER The condition of the atmosphere at a certain time or over a certain period as described by various 
meteorological phenomena. These include atmospheric pressure, temperature, humidity, rainfall, cloudiness, 
and wind speed and direction. The summation of weather over time gives the climate 

WEATHERING 1) Processes of ablation and accumulation that gradually eliminate irregularities in an ice 
surface. 2) All physical, chemical, and biological changes produced in soils and rocks at or near the earth’s 
surface by atmospheric agents 

WEEP Hole in a wall, invert, apron, lining or other engineering structure to relieve the pressure of 
groundwater 

WEIR A dam across a stream over which water flows. It may be constructed to raise the water level or to 
measure stream flow 

WELL A shaft or borehole sunk or drilled in the ground to obtain water 

WELL FIELD A locality or region containing many water wells for municipal, industrial, commercial, or 
irrigation supplies, etc. The wells may be pumped individually or in one or more batteries 

WELL-GRADED SOIL Soil material having a continuous distribution of grain sizes from coarsest to finest 
constituents in such proportions that successively smaller grains fill the pore spaces between the larger 
grains See SORTING 

WELL INTERFERENCE Applied to a well when its cone of depression intersects that of a neighbouring well, 
thereby lowering its yield of water 

WELL ROUNDED A roundness of sand, pebbles, and cobbles in which no original flat faces, edges, or corners 
are left and the entire surface consists of curves 

WELL SORTED As used by geologists, well sorted applies to material composed of grains of approximately the 
same size. As used by most engineers, well sorted applies to material containing approximately equal 
amounts of several grain sizes 

WET ANALYSIS The mechanical analysis of soil particles smaller than the 200-mesh sieve by mixing the soil 
sample in a measured volume of water and checking its density at different times using a sensitive hydrometer 

WETLAND An ecosystem having its water table near the surface of the main root system of plants growing in 
it 

WETTED PERIMETER  Length of wetted contact between a stream of water and its containing conduit or bed; 
measured along the cross-section at right angles to the direction of flow 

WHITECAP The white froth caused by wind on the crest of a wave 

WHITE-WATER RIVERS White water in rivers associated with extreme turbulence of the water, as at rapids 
and waterfalls 

WILTING POINT The moisture content of soil on an oven-dry basis at which plants wilt and fail to recover 
their turgidity when placed in a dark humid atmosphere, often approximated by subjecting soil to a suction 
of 15 atmospheres 

WINDBREAK A planting of trees, shrubs, or other vegetation perpendicular, or nearly so, to the prevailing 
wind direction to protect soils, crops, homesteads, roads, etc., against the detrimental effects of wind 
erosion and drifting of soil and snow 

VEGETATION A general term for the living mantle of plants (flora) that covers much of the land  surface and 
forms an important aspect of the physical environment. The term includes both natural and cultivated 
vegetation, and it implies some quantitative aspects of species, cover, density, etc. Vegetation is controlled 
by various groups of interacting factors: 1) climatic (temperature, moisture, wind, light), 
2) edaphic (soil conditions), 3) topographic (relief, aspect), 4) hydrologic (soil moisture, drainage), 
5) biotic (the effects of plant and animal organisms), and 6) human (burning, felling of trees, drainage and 
irrigation installations, grazing by domestic animals) 

VEGETATION COVER or VEGETATIVE COVER Cover of living vegetation on top of upper soil horizon 

VERMICULAR STRUCTURE Consisting of tiny tubes or worm like forms 

VERTICAL ACCRETION DEPOSITS Deposits built up vertically where a stream is subject to overbank flow and 
sediment in suspension settles on the floodplain and conforms to that surface. Compare LATERAL 
ACCRETION DEPOSITS 

VERTICAL EXAGGERATION IN STEREOVISION In stereoscopic viewing, the increase or accentuation in relief 
as seen by the eye. It is a function of the air base and the focal length of the aerial camera 

VERTICAL PHOTOGRAPH An aerial photograph made with the camera axis vertical or as nearly vertical as 
practicable 

VERTICAL SAND DRAIN A boring through a clayey or silty soil of relatively low permeability that is filled with 
permeable sand or gravel to enable the fine-grained soil to drain more easily and rapidly. Its purpose is to 
accelerate the consolidation of a loaded cohesive soil 

VIRGIN SOIL A soil that has not been significantly disturbed or modified from its natural environment and 
condition 

VOID Space in a soil mass not occupied by solid mineral matter but by air, water, or other gaseous or liquid 
material. Also called pore 

VOID RATIO Ratio of the volume of voids to the volume of the solids in a sample of soil, rock, or human-made 
aggregates. In clay soils the voids ratio may need to be defined at a stated pressure because clay contracts with 
a rise in pressure, as in compaction 

VOLCANIC CONE A conical hill of volcanic material composed of lava, ash, or cinders, or partly lava and partly 
pyroclastic material (tephra). Many volcanic cones are intersected by dikes 

VOLCANO   1) A vent in the surface of the earth through which magma and associated gases and   ash erupt; 
also, the form or structure, usually conical, that is produced by the ejected material. 2) Any eruption of 
material, e.g. mud that resembles a magmatic volcano 

W 
WALL FRICTION The frictional resistance developed between a soil mass and a wall in contact with it 

WASH or DRY WASH The dry channel of an ephemeral stream, usually in desert regions. Also called resaca 

WASH LOAD That part of suspended load having a very small particle size (generally clay and usually 
containing most of the silt particles), originating primarily from erosion on land slopes of the contributing 
drainage area and present to a negligible degree in the stream bed. The wash load is normally washed into 
and through the river system without being deposited 

WASHBOARD MORAIN Small parallel regularly spaced morainal ridges. Loosely, a general term 
encompassing DeGeer moraine, minor recessional moraine, ribbed moraine, corrugated moraine and others 

WASTE That which has no real value, as waste spoil piles, sanitary waste, barren rock in a mine, or the refuse 
from ore dressing and smelting plants. Usually something rejected or superfluous because it can no longer be 
used 

WASTELAND Land not suitable for or capable of producing materials or services of value 

WASTEWAY or WASTEWEIR A spillway 

WATER CONSERVATION The  physical control, protection, management, and use of water resources in such a 
way as to maintain crop, grazing, and forest lands, vegetal cover, and wildlife habitat for maximum sustained 
benefits to people, agriculture, industry, commerce, and other segments of the national economy. It includes 
all measures to reduce the quantitative or qualitative spoilage of water 

WATER CONTENT The amount of water contained in the voids of a soil. In standard soil mechanics 
terminology, it represents the loss in weight expressed as a percentage of the oven-dry material when the soil 
is dried to a constant weight at 105° to 110ºC 

WATERCOURSE Any channel carrying water, either continuously or intermittently 

WATER GAP A pass in a ridge through which a stream flows 

WATER HAMMER Oscillations in water pressure in a closed conduit as a result of checking the flow. High 
pressure rises may occur from sudden changes or stoppage in flow 

WATER-HOLDING CAPACITY The smallest value to which the water content of a soil can be reduced by 
gravity drainage 

WATERLOGGED Saturated with water. State of land where the water table is located at or above ground level 
or when the water table is so close to ground surface that plant growth is detrimentally affected. 
Waterlogging may result from excessive irrigation or seepage coupled with inadequate surface and 
subsurface drainage 

WATERSHED A region or area bounded peripherally by water runoff parting and draining ultimately to a 
particular watercourse or body of water, as the land surface tributary to a specified point on a stream. Thus, 
briefly, the area contained within a divide above a specified point on a stream. What in water- supply 
engineering is termed a watershed is in river-control engineering termed a drainage area, drainage basin, or 
catchment area. Also, the divide between two drainage basins 
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WIND-CHILL INDEX The cooling effect of any combination of temperature and wind conditions expressed in 
the per hour loss of kilogram calories per square meter of skin surface (kg. cal. per m2 per hr.). The wind-chill 
index is based on the rate a naked body cools in the shade; it is only an approximation because of individual 
body variations in shape, size, and metabolic rate. The wind-chill index is used to illustrate comparative 
conditions, and is a consideration in planning military operations. The following table presents the bodily 
sensation at various values of the wind-chill index: 

movement allows the earth thrust to fall to the value known as the active earth pressure. 2) In hydrology, the 
production of groundwater from aquifers 

YIELD OF DRAINAGE BASIN Mean annual runoff 

YIELD POINT or YIELD STRESS The stress at which a noticeable suddenly increased yield occurs under slowly 
increasing load 

YIELD, SAFE See SAFE YIELD 

YOUNG ICE Ice in the transition stage between nilas and first-year ice, 10-30 cm in thickness. May be 
subdivided into gray ice and gray-white ice 

YOUNG VALLEY A valley in its early stages of development, when it is relatively straight, has steep side slopes, a 
high gradient, a V-shaped cross-section, and short steep-gradient tributaries 

YOUTHFUL STREAM A stream that has many irregularities along its bed, has a steep gradient, is actively 
eroding its bed and has downcutting to do before it attains a profile of equilibrium 

YOUTHFUL TOPOGRAPHY One in which the rivers flow in gorges and canyons rather than in wide valleys. The 
drainage system is only partly developed, divides between streams are broad and flat- topped, and stream 
beds have many waterfalls and rapids 

Kg cal per m2 per hr 

50 

100 

200 

400 

800 

1000 

1400 

2500 

Sensation 

Hot 

Warm 

Pleasant 

Cool Cold 

Very Cold 

Exposed flesh freezes 

Intolerable 

The following table expresses different combinations of temperature and wind velocity, all resulting in the 
critical 1400 value in the wind-chill index, when exposed flesh freezes 

Z Wind velocity, mph 

45 

26 

18 

14 

9 

5 

2 

Temperature, ºF 

20 

15 

10 

5 

-5 

-20 

-40 

ZABOIS Snow-filled gullies and irregular patches of snow on lower north-facing slopes, where the snow 
lingers in to late summer or early fall 

ZONAL SOIL A soil characteristic of a large area or zone and having well-developed soil profile characteristics 
that reflect the influence of climate and organisms, mainly natural vegetation. See the table below for zonal 
soils of the world and comparison with intrazonal and azonal soils 

ZONAL SOILS 

Zonal soils 

Arctic Brown 

Latitude 

High 

Climate 

Polar (permafrost regions) 

Vegetation 

Shrubs, lichens, mosses 
and bare ground 

Forest 

Coniferous 

Mixed-wood 

Decidous 

Decidous 

Decidous 

WIND DIRECTION Point of compass from which the wind blows 

WIND EROSION The detachment, transportation, and deposition of soil materials by the action of wind. The 
removal and redeposition may be in more or less uniform sheets or as localized blowout hollows 

WINDOWS or FENSTERS 1) Isolated exposures of the rocks below the plane of a major slide or thrust as a 
result of denudation of the overlying rocks. 2) Windows also usually refer to local non-permafrost areas 
surrounded by permafrost within the continuous permafrost zone and in regions of widespread permafrost 
in the discontinuous permafrost zone. 

WINDOWS (INFRARED) A piece of optical material used with a system to permit the passage of infrared 
radiation. The word “window” also is used to denote a region of the electromagnetic spectrum in which 
radiation is only slightly attenuated as it propagates through the atmosphere 

WIND PRESSURE The pressure in lb per sq ft of wall or roof area due to wind. It increases with the wind 
velocity roughly according to the formula: wind pressure in lb per sq ft = 0.003 v2, where v = wind velocity in 
mph. On sloping roofs, suction pressure on the lee side may be nearly as much as the direct wind pressure on 
the windward side 

WIND SETUP The vertical rise in the still water level on the leeward side of a body of water caused by wind 
stresses on the surface of the water 

WIND SHADOW That portion of a scarp or slope which is protected from the direct action of the wind 
blowing over it 

WINDWARD The direction from which the wind is blowing. The wind side 

WING WALL or ABUTMENT WALL Wall at the abutment of a bridge which extends beyond the bridge to retain 
the earth behind the abutment 

WOODED ISLAND A heavily wooded area, generally covered by spruce or larch but sometimes with birch, 
which may or may not contain ice. Generally it occurs as a streamlined, teardrop-shaped “island” in a large 
fen 

WORKING STRESS In engineering, the stress considered to be a safe maximum under ordinary working 
conditions 

WRENCH FAULT See TEAR FAULT 

Podzolic Soil 

Podzol 

Gray Wooded 

Gray-Brown Podzolic 

Brown Forest 

Yellow and Red 
Podzolic 

Mid 

Mid 

Mid 

Mid 

Mid 

Southern Mid 
and low 

Humid meso and micro 

Humid meso and micro 

Humid meso and micro 

Humid meso and micro 

Humid meso and micro 

Humid meso 

Mediterranean, humid 

subtropical, marine 

Humid micro 

Humid micro to meso 

Degraded Chernozem 

(also Prairie) 

Chernozemic soils 

Chernozem (Black) 

Chestnut Dark Brown 

Brown 

Mid 

Mid 

Mixed-wood 

Grass 

Mid 

Mid 

Mid 

Humid micro to subhumid 

Semiarid 

Semiarid 

Grasses and 

related 

plants 

Note: Southern (warmer) mid-latitudes are Reddish Dark Brown, Reddish Brown, etc. 

Desert soils 

Gray Sierozem 

Red Desert 

Desert Lateritic 

soils Ferralitic 

Ferruginous 

Mid to low 

Low 

Low 

Dry or arid 

Dry or arid 

Dry or arid 

Shrub and 

bare; some 

grass 

Low 

Low 

Tropical Rainy 

Savanna 

Forest 

Grass and poor forest 

INTRAZONAL SOILS 

Halomorphic (Saline and Alkali) soils Imperfectly drained soils of arid to subhumid tropical and subtropical, 
and semiarid to subhumid regions. They are found mainly in mid-latitude regions and on littoral deposits. 
Includes Saline or Solonchak, Solonetz, and Solod soils 

Hydromorphic (wet poorly drained) soils Soils of marshes, swamps, bogs, seeped areas and flats. Includes 
Humic-Gley (Meadow) soils, Low-Humic Gley soils, Vertisols (self-swallowing soils; also called glei, gilgai, 
grumic), Alpine Meadow soils, Organic-mineral (Half-Bog) soils, Organic (Bog) soils, Tundra soils (classed with 
Gley soils) 

Calcimorphic (high-lime) soils Rendzina soils 

AZONAL SOILS 

Young or immature soils that may occur in any region or zone. Includes Lithosols and Regosols 

ZONE OF AERATION 1) The subsurface zone above the water table; it includes the capillary fringe, funicular 
zone, and the pendular zone. 2) The zone of ground overlying the water table in which the interstices of soil 
and rock materials are not filled, except temporarily, with water. The water is under pressure that is less than 
atmospheric pressure 

ZONE OF CAPILLARITY, CAPILLARY ZONE, or CAPILLARY FRINGE The capillary zone occurs directly above the 
water table. All pore spaces in the capillary zone are occupied with water, but the fluid pressure within the 
pores is less than atmospheric pressure. Water occurs in the capillary zone because of adhesive forces 
between the molecules of the liquid and the porous medium 

ZONE OF SATURATION The zone below the water table. In low-porosity deposits, however, saturation occurs 
in part of the capillary fringe, which may be well above the water table 

X 
XEROPHYTE Plant capable of surviving extended drought and characteristically living under dry 

conditions in desert areas 

Y 
YAZOO RIVER A tributary stream that flows for some distance parallel to the main channel because 
natural levees prevent it from entering the main stream 

YIELD 1) In engineering, a deformation, often irreversible. When applied to retaining walls, the definition 
refers to a slight horizontal and slighter vertical movement of a loaded retaining wall. This 

 


