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PREFACE TO THE SECOND EDITION

Release of the first edition of this lexicon was well received and resulted in two printings. The
first edition is again in short supply, but rather than going through a third printing, an updated edition
was deemed appropriate. Since the release of the first edition, additional definitions related to
biospeleology, courtesy of Dr. William R. Elliott of the Natural History Division of the Missouri
Department of Conservation, have been added. Additiona definitions obtained from the Australian
Speleological Federation also have been added.

Researchers and the general public alike will find these additions useful as they work their way
through the published literature. For this second edition, the literature search is current to 2002. To be

sure, this updated lexicon is far from complete and will more than likely be updated in afew years.



PREFACE TO THE FIRST EDITION

The National Center for Environmental Assessment—\Washington Office (NCEA-W) has
prepared this document for the benefit of the regional offices and public in general due to the need to
understand the terminology common to the field of karst. It isaglossary of most terms that have
some relationship to the field of environmental karst as well as specific karst terms. It includes many
foreign terms because much of the karst research is conducted in foreign countries and published
using local terminology. In many instances, common environmental terms are defined in such away
asto specifically reference karstic phenomena.

The purpose of this document isto serve as atechnical guide to regional offices and the public
in general who must read the karst literature or who must hold discussions with karst researchers. Itis
intended that this document remove much of the confusion surrounding many of the karst terms.

The literature search supporting thislexicon is current to 1998.
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INTRODUCTION

Several attempts to classify karst terminology in an organized manner have been attempted in
the past. The last few glossaries of karst terminology were organized in the late 1960s and published
in the early 1970s. Since that time, many new terms related to karst in general have come into use
throughout the world while other older karst terms are seldom used nowadays. In the mid 1990s the
British Cave Research Association (BCRA) published and updated a dictionary that covers the general
area of karst and caves, but did not focus on environmental issues.

Many of the more recent karst terms are related to the upsurge in environmentalism and the
recognition among karst cognoscenti that karst terranes are much more sensitive to man-induced
effects on the environment than are other types of landscapes. In an attempt to be as broad as possible
in this glossary, terms related to general hydrology and hydrogeology, common karst rock and mineral
types, and many of the descriptive terms used in speleology even where they relate to specific
localities, have been included. No attempt was made to exclude foreign karst terms although many
are no doubt, missing. This has led to a much larger manuscript than was originally intended when
this project was initiated, but it has provided for a more comprehensive document.

Because many non-karst professionals, whether working on basic research or on
environmental problems, need to have a general working knowledge of karst terminology, this
glossary was devel oped to provide an up-to-date reference for more modern definitions of karst terms
both currently in usage and now defunct. Aswith any undertaking of this sort, numerous omissions
will be shown to be evident. In other instances, disagreements regarding definitions will arise. Inthe
event that readers of this glossary find various omissions or incorrect definitions, it would be greatly
appreciated if the necessary corrections be forwarded to the author so that the glossary may be updated
in the future.

Asafinal note, it should be pointed out that alist of references for the definitions are included
at the back of this glossary and citations are provided when appropriate. In many instances,
duplication of definitions from previous glossaries were employed to avoid changing the original
definitions. However, efforts were not always attempted to cite the exact source for each definition as

thiswould have greatly lengthened this already excessively long manuscript; secondary citations have



been provided. Exact citations would also have resulted in confusion where severa definitions were
utilized in the writing of asingle clear definition for any particular term. In no instance was it
intended that the work of others be appropriated, only that this glossary be as comprehensive and clear
as possible while avoiding excessive clutter. Also, where definitions were deemed to be incorrect or

poorly worded, alternatives have been written.



GLOSSARY OF TERMS



A

abime. (French.) 1. An abyss. 2. A wide,
deep shaft, inlimestone, thewalls of which
are vertical or overhanging!®.

ablation. The wearing away of ice or snow
through the process of evaporation™®,

abney level. Type of clinometer with a
bubble tube used in cave survey to
determine vertical angles®.

abrissousroche. (French.) Seerock
shelter.

abseil. 1. (n.) A controlled descent of a
rope using friction obtained by either
wrapping the rope around the body in a
particular way or passing the rope through
a carabiner or passing the rope through a
descender®. 2. (v.) To do an abseil!®®.

Synonym: rappel.

absor ption. The process by which
substances in gaseous, liquid or solid
form dissolve or mix with other
substances®,

abyss. Extremely great depth!*®.

accelerated corrosion. A localized
concentration of solution intensity,
produced by factors favoring greater
aggressivity of the water in certain parts
of the karstland creating differential
solution rates and thereby a marked
unevenness in the overall erosion of the
karstland!*. See also corrosion; alluvial
corrosion.

accessory mineral. Mineral constituents of
arock occurring in very small amounts*®,

accidental Ananimal accidentally livingin
acavd®,

acclivity. Ascending a slope/’®.

accretion. Land addition by sediment
deposition of a stream*.

accumulation. Building of new land by
addition of sedimentary deposits™®.

acetylene. An inflammable hydrocarbon
gas, C,H,, produced by water reacting
with calcium carbide. When burned,
yields carbon dioxide as well as light!®.

acid. Any chemical compound containing
hydrogen capable of being replaced by
positive elements or radicals to form salts.
In terms of dissociation theory, itisa
compound which, on dissociation in
solution, yields excess hydrogen ions.
Acids lower the pH. Examples of acids
or acidic substances are hydrochloric acid,
tannic acid, and sodium acid
pyrophosphate®.

acidity. The property of water having a pH
below 4.5 that is caused by the presence
of mineral acids. Usually expressed in
eguivalent amounts of calcium
carbonate’®. See also alkalinity; pH.

acid minedrainage. Acid waters
originating from surface or underground
mine workings™.

acousticlog. Geophysical boreholelog
measuring the speed of sound in rocks to
determine porosity™®.

acoustic resistance. The product of wave
velocity and rock density indicating the



reflective power of a boundary between two
strata™®l,

activated charcoal, activated carbon. A
granular material usually produced by the
roasting of cellulose base substances,
such aswood or coconut shells, in the
absence of air. It has an extremely porous
structure and is used in water
conditioning as an adsorbent for organic
matter and certain dissolved gased®. Itis
especially useful for adsorbing tracer
dyes.

active cave. 1. Cave containing arunning
stream. 2. Cavein which speleothems are
growing. (Lesscommon and less
desirable usage.) Compare live cavel?,

activeglacier. Glacier in the stage of
actively enlarging and moving as aresult
of accumulation of precipitation that
exceeds the rate of ablation.

active water. Water with corrosive
properties®,

adaptation. Aninherited structural,
functional, or behavioral characteristic
that improves an organism's chances for
survival in aparticular habitat’®®. See
also mutation.

adiabatic. The property of thermodynamic
process with no heat exchange™®.

adjusted stream. Stream flowing parallel
to the strike of underlying beds®..

adsor ption. Adherence of gas molecules,
ions, or molecules in solution to the
surface of solidd?2.

adsor ption isotherm. A graphical
representation of the relationship between
the bulk activity of adsorbate and the
amount adsorbed at constant
temperaturé??.,

advection. 1. The process whereby solutes
are transported by the bulk mass of
flowing fluid®. 2. Phenomenon of cool
air mass intruding and interrupting
evaporation and causing condensation due
to heat l0oss*®. See also convective
transport.

aeolianite. See eolian calcarenite.

aeration. The process of bringing air into
intimate contact with water, usually by
bubbling air through the water to remove
dissolved gases like carbon dioxide and
hydrogen sulfide or to oxidize dissolved
materials like iron compounds'®.

aeration, zone of. See zone of aeration.

aerial photograph. Photograph of the
landscape taken from an airplane.
Synonym air photo. See also stereo aerial
photographs.

aerobic. A property of aguatic life forms
that can exist only in the presence of
oxygen. See aso anaerobic.

age of caves. The ages of individual caves
may vary enormously. In most regions
the youngest cave passages have reached
their present dimensions during the last
10,000 years, or since the last Pleistocene
glacial retreat. In higher latitudes most
caves can be related to erosion during the
later Pleistocene climatic variations of the
last million years, and older caves have



largely been removed by continuing surface
lowering. Intropical regions lessinterrupted
erosion conditions have encouraged survival
of older caves,; the Mulu caves of Sarawak
include large passages at least two million
yearsold. Relict caves hundreds of millions
of years old may survive in some buried
limestones, but are commonly filled with
younger sediments (see neptunian deposits),
minerals or, very rarely, igneous rocks.
These fill materials may themselves be
dateable, either on the basis of contained
fossil materia (including pollen), by
comparison with similar rock types that
occur at the surface or by isotopic age
determination methods identical to those
applied to suitable surface rock materials.
See also dating of cave sediments”®.

aggradation. Land addition through
sediment deposition!*®,

aggradingriver. River that isactively
elevating its bed by deposition of
sediments?®,

aggregate. Grain mixture loosely held
together(®,

aggregation. The formation of aggregates.
In drilling fluids, aggregation resultsin
the stacking of the clay platelets face to
face; asaresult, viscosity and gel strength
decreasd®.

aggressive. Referring to water which is still
capable of dissolving more limestone,
other karst rock, or speleothems?!.

aggressivewater. 1. Water having the
ability to dissolverocks. In the context of
limestone and dolomite, this term refers
especially to water containing dissolved

carbon dioxide to form carbonic acid or,
rarely, other acids. 2. Quality of waters
that attack metals and concrete chemically
by dissolutionf*”,

aggressiveness. A measure of therelative
capacity of water to dissolve rock
materia. Inthe context of karstification
and speleogenesis this usually concerns
the dissolution of limestone or dolomite
by the action of dissolved carbon dioxide
(carbonic acid), though other acids may
also beinvolved?.

aguada. (Spanish for watering place.) In
Y ucatan, shallow depression generally
covering severa hectares used for water

supply*®.

A-horizon. The topmost eluviated horizon
of a soil profile?®®.

dile. Seeaide.

air pocket, air bell. 1. Anenclosed air
space between the water surface and the
roof of acavé'?. 2. Part of aflooded
passage where the ceiling rises above the
water level to create an air pocket isolated
from the rest of the cave®.

air separating tank. A tank in which
desorbed gases are separated from a
liquid and evacuated by pumping.

air-spaceratio. Theratio of (a) the volume
of water that can be drained from a
saturated soil or rock under the action of
force of gravity to (b) the total volume of
voids?.

aisle. Anelongated high narrow traversable
passage in acave™®. Seealso crawl,



crawlway; corridor; passage. Synonyms:
(French.) aidle, aile; (German.) Kluft;
(Greek.) farangothes ipoyios thiavasis,
(Russian.) hod; (Spanish.) laminador
vertical; (Turkish.) dar gegit;
(Yugodlavian.) niz.

albedo. Theratio of reflected radiation to
total radiation on a natural surface®.

algal limestone. Type of limestone formed
by calcium secreting algae!’®.

alkali flat. A salt covered or heavily saline
depression in an arid environment*®.,

alkaline. Any of various soluble mineral
salts found in natural water and arid soils
having a pH greater than 7. In water
analysis, it represents the carbonates,
bicarbonates, hydroxides, and
occasionally the borates, silicates, and
phosphates in the water'®.

alkalinity. The property of water to
neutralize acids. Usually expressed in

terms of calcium carbonate equivalents™®.

See aso acidity; pH.

allochthonous. Said of material originating
from adifferent locality than the onein
which it has been deposited™®. Seeaso
autochthonous.

allochthonous drainage. Less common
synonym for allogenic drainage.

allogene stream. A surface-water course
flowing over akarst terrane, but fed by a
spring (or springs) issuing from a non-
karst terrane®. Synonyms: (French.)
riviere allogene (cours d’ eau); (German.)
allochthoner Fluss (all. Wal3erlauf);

(Greek.) allothigenes ryax, or potamos;
(Italian.) corso d’ acqua allogeno;
(Spanish.) rio aloctono; (Turkish.) karst
disi kokenli akarsu; (Yugosavian.)
alogena rijeka, alogena reka.

allogenic. Formed or generated elsewhere,
usually at a distant placé™. Seeaso
autogenic; recharge, alogenic; recharge,
autogenic.

allogenic drainage. Underground karst
drainage that is derived entirely from
surface run-off that originates on adjacent
non-karstic, generally impermeable,
rocks. Also allochthonous drainage. See
also autogenic drainage®.

allogenic valley. A karst valley incised by a
watercourse originating on impervious
rock with a volume sufficient for it to
traverse alimestone area on the surface.
The valley isincised from the limestone
contact and with the passage of time the
river isincreasingly likely to pass
underground as the waters enlarge joints.
Occasionally such avalley may represent
the large-scale collapse of the cavern
system along a subterranean stream or the
enlarging of a series of karst windows*?,

alluvial. Pertaining to or composed of
aluvium or deposited by a stream or
running water'®. Also applies to material
lining the floor of a cave and deposits at
the mouth of a spring.

alluvial apron. A fan-like plain from the
deposition of glacial outwash!*®,

alluvial channel. River or stream channel
bed composed of unconsolidated aluvial
materiall®l.



alluvial corrosion. Greater intensity of
solution, caused by the passage of water
through unconsolidated depositsrich in
carbon dioxide, thus increasing
aggressivity®. Seealso corrosion,
accelerated corrosion.

alluvial fan. A fan-like deposit of detrital
material from steep mountain slopes™®.

alluvial plain. A plain formed by the
deposition of water borne sediments.

alluvial veneer. A very thin cover of water
borne sediments™®.

alluvium. A general term for clay, silt,
sand, gravel, or similar unconsolidated
material deposited during comparatively
recent geologic time by a stream or other
body of running water as a sorted or semi-
sorted sediment in the bed of the stream
or on itsfloodplain or delta or as a cone
or fan at the base of amountain slope'®.

alpinekarst. 1. Karst formed at high
latitude, or in polar regions regardless of
altitude. 2. Almost synonymous with
glaciokarst but restricted to areas of high
atitude and reliefl®. Synonyms:
glaciokarst; nival karst.

alternative. Adjective used to designate an
intake or resurgence operating only
during rainy seasons; in some areas
reversible; equivalent to intermittent.
Also used as a noun™?,

alveolar. 1. Consisting of a honeycomb
shape®®. 2. A specific erosional pattern
resulting in a cellular structuré™®. See
also alveolization.

alveolization. (From the Latin word
‘aveolatus,” meaning hollowed out.)
Pitting of arock surface produced by
wind loaded with sand, by water charged
with carbonic acid, or by plant roots™?.
See also aveolar. Synonyms: (French.)
alvéolisation; (German.) Aeolisation ?
Wabenverwitterung; (Greek.) kypselothis
epiphania; (Italian.) alveolizzazione;
(Spanish.) alveolizacion; (Turkish.)
cukurlasma; (Yugoslavian.) alveolizacija.

ammeter. A meter used to measure the
flow of water in a stream channel.
Synonym: current meter®l,

amor phoussilica. Silicawith no definite
crystalline structure®.

analysis, chemical. Laboratory procedure
in water quality determination to identify
chemical constituents®®.,

analysis, complete chemical analysis.
Chemical analysis of awater sample for
physical, chemical, and bacteriol ogical
constituents®,

analysis, core. Petrophysical analysisof a
rock core acquired through the process of
boring a hole in rock with the intention of
producing a core of rock as opposed to
chips™.

analysis, morphometric. A geodetic and
geometric description of basin, stream
network, or sinkhole plain, the purpose of
which isto determine the frequency and
hierarchy of occurrences®.

analysis, sieve. Mechanical grain size
analysis by sieving an unconsolidated
material through a series of sieves™.



anastomosis. 1. The development of a
network of branching, intersecting, and
rejoining channelsin atwo dimensiond
system. Anastomosing tubes, or cave
anastomoses, which are generally formed
due to dissolution by slow, poorly
directed, phreatic flow along a bedding-
plane parting or fracture in limestone,
represent an important element in the
early stages of cave development.
Individual anastomoses most commonly
have a diameter of approximately 100
mm and networks may contain hundreds
of tubes. Most anastomoses are
abandoned when one channel offers
preferential flow conditions so that it
increases in size at the expense of others.
Such abandoned or relict anastomoses are
commonly only exposed by subsequent
wall or roof collapse®. 2. A network of
tubular passages or holesinacaveorina
cave or solution-sculptured rock. A
complex of many irregular and repeatedly
connected passages® . Synonym:
labyrinth; (French.) anastomosg;
(German.) Labyrinth; (Greek.)
anastomosis; (Italian.) anastomosi;
(Russian.) labirint; (Spanish.)
anastomosis; (Turkish.) gecit sebekesi;
(Yugoslavian.) splet kanala.

anastomotic cave pattern. A type of maze
cave consisting of tubular passages or
holes in a cave or in a solution-scul ptured
rock. A complex of many irregular and
repeatedly connected passages.
Synonym: labyrinth.

anchor. A fixed object used to secure a
man whilst operating a safety rope or for
attaching equipment such as ladders or
ropes®!,

anchor ice, groundice. Icethatis
temporarily attached to the bottom of a
riverte,

anemolite. A helictite in which the
eccentricity is ascribed to the action of air
currents’®, Theword is derived from
wind-control theory of helictite
formation'®.

anemometer. A device used to measure
wind speeds™.

angle of contact, wetting angle. Theangle
between the liquid phase and solid
boundary measured through the liquid
phase!’®,

angle of repose. The natural slope of
unsupported granular material ',

anglesite. A cave mineral — PbSO,!*Y,

angular. The property of unconsolidated
grains with sharp edges*®.

angular unconformity. A geologica
unconformity with marked differencein
dip of the superimposed series®.

anhydride. Anhydrous calcium sulfate,
Caso,™.,

anion. A negatively charged ion that
migrates to an anode, as in electrolysis®.

anion exchange. lon exchange processin
which anions in solution are exchanged
for other anions from an ion exchanger'®.

anisotropic. The property of aquifer
systems displaying different hydrological



propertiesin different directions’®. See
also anisotropy; anisotropic mass.

anisotropic mass. A mass having different
propertiesin different directions at any
given point!?,

anisotropic steering. Anisotropic
structures (anisotropies) in the rock like
schistosity, inclusions and fractures which
can deviate or ‘steer’ the direction of
fractures subsequently devel oped.

anisotropy. The condition of having
different properties in different
directions?.

annual frost zone. Thetop layer of ground
subject to annual freezing and thawing™®.

annual mean. The mean value taken over
al eventsthat have occurred during a year
such as precipitation, river stages, water-
table levels,

annulus. The annular space between drill
pipe and casing or between casing and the
borehole wal 1!,

anomaly. The deviation from normally
expected findings, especialy in
exploration geophysicsindicating a
change in subsurface environmental
conditiong®.

antecedent precipitation index. A
precipitation index that is based on the
amount of previous precipitations ..

antecedent-soil moisture. The degree of
water saturation in the soil prior to a
preci pitation event!*®,
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antecedent stream. A stream having
established its course before occurrence
of orogenic events that would later alter
the general drainage pattern{*,

antenna (plural antennag). A feeler; an
appendage, sensory in function, that
occursin pairs on the heads of
crustaceans, insects, and certain other
animals?,

anthodite. 1. Radiating crystals of
aragonite, mostly sharp needles 1-20 mm
long. They occur sporadically in some
caves but they may also be spectacularly
abundant, with clean white crystals
growing all over therock and calcite
surfaces. Carlsbad Caverns (USA) and
Grotte de Moulis (France) have fine
anthodite displays®. 2. A cave formation
composed of feathery or radiating masses
of long needl€elike crystals of gypsum or
aragonite, which radiate outward from a
common base’?. See also cave flower.

anthropocentric definitions. Definitions of
caves or parts of cavesthat include
accessibility by human explorers as one of
their limiting conditions. Most well
known among these is the definition
published by the International
Speleological Union, that ‘A caveisa
natural underground opening in rock that
is large enough for human entry’ (see
proto-caves)!?.

anticlinal valley. A valley that is
established along the axis of an eroded
anticling®,

anticline. Upfolded stratum.



aphthitalite. A cave mineral —
(K,Na);Na(SO,)," .

appar ent ground-water velocity. See
specific discharge.

appendage. An arm or other limb that
branches from an animal's body!??.

approach segment. That part of a
hydrograph curve before onset of
precipitation!’®. See also hydrograph.

apron. A smooth bulging mass of
flowstone covering sloping projections
from walls of caves or limestone cliffg?.

aquatic. Livinginwater. Aquatic cave
animal's include amphipods, isopods,
crayfish, planarians, fish, and blind
salamanders®. Seealso terrestrial;
marine.

aqueduct. A conduit to convey water,
usually above ground!*®.,

aquiclude. A formation which, although
porous and capable of storing water, does
not transmit it at rates sufficient to furnish
an appreciable supply for awell or spring.
See also confining unit!??,

aquifer. 1. A formation, group of
formations, or part of aformation that
contains sufficient saturated permeable
material to yield significant quantities of
water to wells and springs®. 2. A
ground-water reservoir. 3. Pervious rock
that is completely saturated and will yield
water to awell or spring. Historicaly the
term has been applied to beds favoring
early cave development, probably
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synonymous with some inception
horizong™®.

aquifer, artesian. A confined aquifer
where the potentiometric surface rises
above the top of the aquifer bed™.

aquifer, coastal. An aquifer in acoasta
region open to sat-water intrusiong®.

aquifer, flowing artesian. An artesian
aquifer in which the water, under
hydrostatic pressure rises above the land
surface.

aquifer, karst. Anaquifer in which the
flow of water isor can be appreciable
through one or more of the following:
joints, faults, bedding-plane partings, and
cavities— any or al of which have been
enlarged by dissolution(®,

aquifer, leaky. An aguifer overlain or
underlain by semipermeable strata from
or into which water will flow!.,

aquifer stimulation. A type of
development that isdone in
semiconsolidated and completely
consolidated formationsto alter the
formation physically to improve its
hydraulic propertied®.

aquifer storage. Gas storagein an
aquifer™®,

aquifer system. A body of permeable and
poorly permeable material that functions
regionally as awater-yielding unit; it
comprises two or more permeable beds
separated at least locally by confining
beds that impede ground-water movement
but do not greatly affect the regional



hydraulic continuity of the system; includes
both saturated and unsaturated parts of
permeable material'?.

aquifer test. A test to determine hydrologic
properties of the aquifer involving the
withdrawal of measured quantities of
water from or addition of water to awell
and the measurement of resulting changes
in head in the aquifer both during and
after the period of discharge or
additiond®.

aquifere epikarstique. See epikarst zone.

aquifuge. A formation which has no
interconnected openings or interstices and
therefore neither stores nor transmits
water??, See also confining unit.

aquitard. A confining bed that retards but
does not prevent the flow of water to or
from an adjacent aquifer; aleaky
confining bed. It does not readily yield
water to wells or springs, but may serve
as astorage unit for ground water®. See
also confining unit.

aragonite. 1. A relatively rare form of
calcium carbonate (CaCQO,), chemically
identical to the more common calcite but
of orthorhombic crystal form. Itspure
form is metastable in the cave
environment, where calcite forms
preferentially. Itisrelatively abundant in
some caves due to the presence of
impurities, notably strontium, that distort
the carbonate lattice and favor aragonite
growth. The commonest form seenin
caves as small radiating crystals
(anthodites) that develop in humid caves,
where surfaces are covered by a moisture
film but not by flowing water. 2. A

mineral composed of calcium carbonate,
CaCQ,, like calcite but differing in crystal
form!’®. 3. An unstable orthorhombic
carbonate mineral, CaCO,*,

ardealite. A cave mineral —
Ca,(S0O,)(HPO,) '4Hzo[11] .

area of influence of awell. The area
surrounding a pumping or recharging well
within which the potentiometric surface
has been changed®?.

aréte and pinnaclekarst. A landscape of
naked reticulated raw-topped ridges
having almost vertical slopes and arelief
of as much as 120 meters. Theridgesrise
above forest- covered corridors and
depressions. Found in New Guinea at
elevations of 2,000 meters and more™”.
Both pinnacle karst and aréte karst are
varieties of limestone landscape formed
under equatorial rain forest cover. They
are characterized by vertical sided blades
of bare rock fretted by dissolutiont®.

argillaceous. The property of rocks
containing clay in non-negligible
proportiong*®,

argillaceous limestone. Limestone
containing considerable amounts of
clay!®®l,

arid. The property of dry climates and
regions with a net deficiency of
moisture’®,

arrival time. 1. Thetime of arrival in
subsurface flow tracing for the first tracer
pulseto arrive at a discharge location. 2.
The time of arrival in geophysics for the



first seismic waveto arrive at a
geophoné*®.,

artefact. A product of human manufacture
or art, e.g. tools of bone, stone, €tc.,
paintings, engravings. In caves, tools are
often buried in sediment. (Scientific
attention should be drawn to the finding
of artefactsin caves®!.)

artesian. Synonymous with confined.

artesian aquifer. Synonymous with
confined aquifer. See aquifer, artesian.

artesian flow. Flow through a confined
aquifer where the elevation of the
overlying aquiclude islocally depressed
so that the entire aquifer is saturated and
the flow is under hydrostatic pressure.
Some maze cave development in
cavernous limestones may be due to
artesian flow, which is commonly related
to synclinal fold structures’®.

artesian spring. See spring, artesian.

artesian well. A well deriving its water
from a confined aquifer in which the
water level stands above the ground
surface®. Synonym: flowing artesian
well.

arthropods. Animalswith jointed legs and
bard external skeletons (exoskeletons).
The group includes insects, crustaceans,
spiders, millipedes, and severa other

types of animals commonly found in
caves®.,

artificial discharge. The discharge of
ground water by pumping wells€.,
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artificial recharge. Recharge at arate
greater than natural, resulting from
deliberate or incidental human
activities®,

ascender. A mechanical device used by
cavers who are either ascending or are
descending through a vertical openingin
acave (e.g. vadose shaft) that uses a cam
to grip arope while downward pressureis
being applied to the device™. See also
mechanical ascender; prusiking; prusik
knot.

association. A relatively stable community
of different specieslivingina
characteristic habitat!®.

atmometer. Aninstrument used to measure
evaporation intensities’®,

atmosphere. A gaseous envelope of the
earth that contains and transports air and
water in vapor and condensed form!*.,

attapulgiteclay. A colloidal, viscosity-
building clay consisting of hydrous
magnesium aluminum silicates and used
principally in salt-water drilling fluids®.

attrition. The wearing away of rocks by
friction®,

auger. A rotary drilling device where the
dry cuttings are removed continuously by
helical grooves on the drill pipe?®.

aurichalcite. A cave mineral —
(Zn,Cu)5(CO5),(OH)e.

autochthonous. Property pertaining to
sedimentary material originating and



deposited at about the same location{*®.
See also allochthonous.

autochthonousdrainage. Less common
synonym for autogenic drainage’®.

autogenic, authigenic. Formed or
generated in place!”. Seeaso allogenic;
recharge, autogenic; recharge, allogenic.

autogenic drainage. Underground karst
drainage that is derived entirely by
absorption of meteoric water into the
karst rock surface®. Synonym:
autochthonous drainage. See aso
allogenic drainage.

availablewater. The water availableto
plantsin the soil zone as defined by the
interval between field capacity and
wilting point™®.

aven. 1. A holeintheroof of acave
passage that may be either arather large

blind roof pocket or atributary inlet shaft
into the cave system. A feature described

as an aven when seen from below may
equally be described as shaft when seen
from above, and the naming of such a
feature commonly depends purely upon

the direction of exploration. Many avens

close upwards to impenetrabl e fissures
but may still be important hydrological
routes, few caves are without them. In

parts of France, aven is equivalent to the

British term, pothol€®. 2. (French.) A
vertical or highly inclined shaft in

limestone, extending upward from a cave
passage, generally to the surface; smaller

than an abime. Commonly related to

enlarged vertical joints. Compare cenote;

natural well; pothole. 3. (British.) A
vertical extension from ashaftina
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passage or chamber roof that tapers
upward rather like a very elongate
cong™. Compare dome pit.

average inter stitial velocity. See velocity,
average interstitial.

azimuth. Thetrue bearing of asurvey line,
determined by measurement from an
accurate survey or by observations of sun
or stars®,

azonal soil. Soilswithout distinct layering
in horizongd™®.,

azurite. A caveminera —
Cu(COy),(OH), M.



B

backflooding. 1. Temporarily rising water
level in a cave caused by downstream
passage being too small to pass an
abnormally high discharge. The
excavation and reexcavation of some
caves is ascribed to the enlargement of a
passage at or near the water table by
gravity flow alternating with periods of
calcite precipitation*®. 2. Flooding due
to backup of excess flow behind a
constriction in amajor conduit. Water
that is ponded in tributary passages and
proto-caves upstream of the constriction
may contribute to the enlargement of
maze caves.

background noise. Thelevel of intensity of
signals due to normal activities other than
the specific signal emission!*.

backwater. The accumulated water above
the normal level of awater course dueto
impoundment at a point downstream!*.,

backwater curve. Water surface profilein
astream or channel above a constriction
or impoundment!*,

bacon. Thin, elongated, translucent
flowstone having parallel colored bands
on or projecting from roofs and walls of
some caves'®. See also blanket; curtain;

drapery.

bacteria. Simple, colorless one-cell plants,
most of which are unable to manufacture
their own food using sunlight Bacteria
are possibly important in caves as
synthesizers of food materials from
minerals. They are also important as
decomposers®,
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bactericide. A substance used to destroy
bacteria (e.g. iron bacteria)'®.

bailer. 1. A cylindrical container used to
withdraw a sample of water from awell.
2. A cylindrical container with a bottom
valvefor the clearing of drill cuttings
from the bottom of a borehol€®,

bailing line. Cable operating a bailer!*,
Synonym: sand line.

balcony. Any projection onthewall of a
cave large enough to support one or more
persons ¥,

bank. Ascending slope bordering arivert®,
bank erosion. Erosion of ariver bank!™.

bank storage. 1. Subsurface conduit water
that has been driven back up into older,
higher karst levels and into the
surrounding rock matrix during a high
flow period. 2. River water that has
infiltrated river banks during a high flow
period and being retained in temporary
storage'®.

barbels. Fleshy threadlike sensory
structures hanging like whiskers near the
mouths of certain fish, such as catfish®,

barekarst. A type of karst landscape
lacking soil cover and where dissolution
of carbonate rocks to form karst
landforms occurs primarily on the
exposed bedrock surface®. See naked
karst.

barite. 1. A cave mineral — BaSO,. 2. A
natural finely ground barium sulfate used



for increasing the density of drilling
fluidg®.

barograph. A pressure recorder’,

barometer. Anindicator of barometric
pressure!®,

barometric efficiency. Theratio of water
level change to atmospheric pressure
changein awel|,

barrier. A geological formation or part of a
formation having become impervious to
ground-water flow due to afacies
change!’®,

barrier, freshwater. Barrier of freshwater
injected into an aquifer to stop the inflow
of seawater into a coastal aquifer!’®,

barrier, hydrologic. Lithologic formation
preventing horizontal movement of
ground water'®l,

barrier, permeability. A geologic or
petrographic feature in a bed obstructing
free flow!,

barrier spring. See spring, barrier.

base exchange. The displacement of a
cation bound to a site on the surface of a
solid, asin silica-alumina clay-mineral
packets, by a cation solution®.

base flow. 1. That part of the stream
discharge that is not attributable to direct
runoff from precipitation or melting
snow; it is usually sustained by
ground-water discharge’??. 2. Sustained
fair weather runoff!e.,
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baselevel. Lowest level of erosion by a
stream'*.,

baselevel of erosion. The lowest
theoretical level of surface to be achieved
by erosion!*,

baselevel, karst. Seekarst base level.

baseline. 1. An arbitrary line from which
deflections of self potential are read!’®. 2.
Shale ling*®,

baseline monitoring. The establishment
and operation of adesigned surveillance
system for continuous or periodic
measurements and recording of existing
and changing conditions that will be
compared with future observationg??.

base of kar stification. Level below which
karstification has not occurred. See also
karst base level.

base width. The width of the hydrograph as
determined by aline parale to the time
axis cutting through the points where the
rising limb starts and where the recession
curve ends™.

basin. Hydrogeographic unit receiving
precipitation and discharging runoff in
one point™,

basin characteristics. The physiographic,
geologic, and ecologic characteristics of a
basinil,

basin, closed. Drainage basin with no
surface flow outlet™.



basin, drainage. The area contributing to
runoff which sustains streamflow!*®, See
also drainage basin.

basin, experimental. A basin chosen for
the thorough study of hydrological
phenomena™®.

basin, ground-water. The areathroughout
which ground water drains towards the
same point. It can be larger than the
associated drainage basin if permeable
layers extend outside of the topographical
dividg®®. In karst terranes, the ground-
water basin often does not resemble the
drainage basin.

basin, infiltration. Basinin which water is
spread for recharge®.

basin, intermontane. A basin lying
between two mountain ranges*®.

basin method. A recharge method in which
water is spread in shallow basins.

basin mouth. The point at which runoff
leaves a basinl*®,

basin perimeter. The circumference of a
basin following the divide™®.

basin relief, maximum. The elevation
difference between basin mouth and the
highest point within a basin perimetert®l.

basin, settling. A basin used for the settling
out of solids from suspension™®.

bat. A member of the order Chiroptera, the
only mammals capable of trueflight as
they have membranes between the toes of
their forefeet!®,

bathybenthic. Of the bottom of the truly
deep areas of the sea, where the "rain” of
organic material produces a deposit of
food!?¥.

bathypelagic. Of the deep sea. Refersto
the depths between roughly 3000 feet
below the surface and the bottom of the
sea. No food accumulates in these
waterd?,

bathyphreatic. Referring to water moving
with some speed through downward
looping passages in the phreatic zong®.
See bathyphreatic zone, ground water,
phreas.

bathyphreatic zone. See bathyphreatic,
ground water, phreas.

bathometer. Aninstrument for measuring
water depthsin wells?.

beach. A shore consisting of sand or gravel
deposits™.

beachrock. 1. Rock composed of sand
grains and/or sand-sized shell fragments
cemented by calcium carbonate,
commonly formed very rapidly on some
beachesin tropical and sub-tropical areas.
Beachrock generally occurs as thin beds
between bedding planes that dip seawards
at angles similar to those of the beach
slope?. 2. A friable to indurated rock
consisting of sand grains of various
minerals cemented by calcium carbonate;
occursin thin beds dipping seaward at
less than 15N. Also known as beach
sandstone™?,

bearing. The angle measured clockwise
that aline makes with the north line.



True, magnetic and grid bearings are
measured respectively from true,
magnetic and grid north!®,

bed. 1. A layer in sedimentary rocks; a
stratum™. 2. A sedimentary deposit of
relatively small thickness and great aredl
extent, separated by bedding planes from
over- and underlying deposits?®.

bed load. See bedload.

bed, lower confining. Animpermeable bed
underlying an aquifert®,

bed, marker. Bed with characteristic
features that can be followed over large
areas for identification purposes’®.

bed, mortar. Secondary calcium carbonate
cementations in the lower part of a soil
profilé®. Synonym: hardpan.

bed, river. The channel of ariver covered
by water{*®!,

bed roughness. The roughness of a channel
or river bed™,

bed, stream. The bottom of a stream
covered by water?,

bed, upper confining. Impermeable bed
overlying an aquifer!’®,

bedding. Appliesto rocks resulting from
consolidation of sediments and exhibiting
surfaces of separation (bedding planes)
between layers of the same or different
materials (e.g., shale, sandstone,
limestone, etc.).

bedding cave. See bedding-plane cave.
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bedding grike. Term used to describe the
occurrence of the dissolution and
widening (similar to that which occursin
joints) of nearly vertical bedding in karst
terranes®. Synonym: (German.)
Schichtfugenkarren.

bedding joint. A jointinrocksthat runs
parallel to or on abedding plang™.

bedding plane. 1. A primary depositiona
lamination in sedimentary rocks that may
be preserved, though possibly with
different properties, in metamorphic
rocks. These laminations may be clearly
visible where lithologies change or where
depositional cycles were
completed/initiated, or they may be
effectively invisible to the naked eye,
marking subtle changes in depositional
conditions. Most bedding planes were
originally horizontal or very dlightly
inclined, but more steeply inclined
bedding planes developed in rocks
deposited in deltaic or sand dune
environments or in marine reefs. When
rocks are folded the bedding planes
provide an indication of the degree of
deformation. Bedding planes play a
crucial role in the inception and ongoing
development of most caves and many
surface karst features®. 2. A plane that
separates two strata of differing
characteristicd’®. See also parting.

bedding-plane cave. 1. Bedding planes are
widespread and very significant features
within most carbonate rocks, and cave
passages are commonly guided by them.
Thelr structure, their distribution and the
chemical contrasts that some bedding
planes provide may be the major
influence during the earliest phases of



development of a cave system. Theterm
bedding-plane cave is strictly applied to a
passage that has not enlarged by growth
into amajor tube or canyon, but has
remained almost entirely on the bedding
plane. A famousexampleisHender's
Passage, in Gaping Gill, Y orkshire, which
isover 400 m long, nearly over 5 m wide
and nowhere higher than 1 mi. 2. A
passage formed along a bedding plane,
especialy when there isadifferencein
susceptibility to corrosion in the two
beds™”. 3. A cavewhose locationis
controlled by the bedding of the enclosing
formation or formationg®!. Synonyms:
(French.) grotte de stratification;
(German.) schichtgebundene Hohle;
(Greek.) strosigenes speleon; (Italian.)
grotta di interstrato; (Russian.) pescera v
ploakosti naplastovanija; (Spanish.) cueva
adaptada a planos de estratificacion;
(Turkish.) tabakalanma magarasi;
(Yugoslavian.) lojna pecina.

bedding-plane parting. See bedding plane
and parting.

bedeckter karst. See covered karst.

bedload. The part of the total stream load
that is moved on or immediately above
the stream bed, such asthe larger or
heavier particles (boulders, pebbles,
gravel) transported by traction or saltation
along the bottom,; the part of the load that
IS not continuously in suspension or
solution'®,

bedrock. Solid rock underlying
unconsolidated material®,

bench mark. A relatively permanent mark,
natural or artificial, furnishing a survey

19

point at a known elevation in relation to
an adopted datum™®. Bench marks, or
marked points, connected by precise
leveling, constitute the control of land-

surface settlement in subsidence
studied?d,

bend. Curvein awater course®.

bentonite. A colloidal clay, largely made up
of the mineral sodium montmorillonite, a
hydrated aluminum silicate®.

B-horizon. Illuvia horizon in which
soluble material from the overlying A-
horizon has been deposited!*.

belay. A safety ropetied around a caver that
is played out or taken in by a second
person as the caver moves. The purpose
of the belay isto prevent the caver from
falling more than a few feet™,

beudantite. A cave mineral —
PbFe(AsO,)(SO,)(OH)s™.

bicarbonate. A salt containing the radical
HCO,™, such as Ca(HCO,),"".

bifurcation. The forklike separation of a
water course into two arms.

bifurcation ratio. Theratio of the number
of stream segments of agiven order to the
number of segments of next higher
ordertd,

biological clock. Aninherited time-
measuring process within aliving thing,
which governs its responses to certain
external events®,



biomass. The total weight of living matter,
whether in an entire community, at a
particular trophic level, or of a particular
kind of organism in the community. Thus
we may refer to the biomass of a pond
community, of herbivoresin the pond, or
of copepods in the pond.

biomicrite. A microscopic-textured
limestone composed of skeletal grainsin
amatrix of micrite; micriteisafinely
crystalline carbonate sediment with the
upper crystalline diameter being 4
microns®. Synonyms: (French.)
biomicrite; (German.) Biomicrite; (Greek.)
micrite; (Italian.) biomicrite; (Spanish.)
biomicrita; (Turkish.) biyomikrit;
(Yugoslavian.) biomikrit. See aso
micrite; peloid.

biospeleology. 1. The study of subterranean
living organisms, particularly in karst
caves and other openings in rock
formations'® 2. 2. The scientific study of
cave animal life, or the biology of caves,
karst, and groundwater. A biologist who
specializesin thisstudy iscaled a
biospeleologist!?®. Synonyms: (French.)
biospéléologie, biospéologie; (German.)
Biospelaologie; (Greek.) biospel eology;
(Italian.) biospeleogia; (Russian.)
biospeleologija; (Spanish.)
biospeleologia; (Turkish.) biyospeleolgji,
magara canlilar1 bilimi; (Yugosavian.)
biospel eol ogija.

biphosphammite. A cave mineral —

birnessite. A cave minera —
(Na,Ca)Mn,0,,-3H,0™,
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blade. In acave, athin sharp projection
jutting out from roof, wall, or floor, of
which it isanintegra part; generally the
remains of a partition or bridge!?.

blanket. A thick layer of dripstone, not
translucent!’®. See also bacon; curtain;

drapery.
blind chimney. See chimney.

blind shaft. A vertical extension upwards
from part of acave, but not reaching the
surface; small in areainrelation to its
height!®!,

blind valley. 1. A karst valley abruptly
terminated by the passage underground of
the watercourse which has hitherto
resisted the karst processes and remained
at the surface. An intermediate type, the
half-blind valley, existsin which the
valley form continues downstream from
the sinkhole used under conditions of
normal river flow. The watercourse only
flows here intermittently and the valley
may (except for its use as aflood conduit)
befossil in that it represents the section
abandoned by the river as it sought
progressively higher swallow holes®?, 2.
A karst valley with no evident
downstream continuation, and onein
which the water drains and disappears
underground into one or more ponors?.
3. A vadlley that terminates abruptly at a
point where its stream sinks, or once
sank, underground. Assinks develop
higher up the blind valley, the origina
valley termination may be dry under most
flow conditions®. Related to marginal
polje. Synonyms: (French.) vallée
aveugle; (German.) Blindtal, (Kesseltal);
(Greek.) kliste karstike kilas; (Italian.)



valle cieca, valle chiusa; (Russian.)
slepaja dolina; (Spanish.) valle ciego;
(Turkish.) kor vadi; (Yugoslavian.) slijepa
dolina, sepa dolina. See aso half-blind
valley; marginal polje.

bloedite. A cave minera —

Na,M 9(504)2'4H2)[11]-

blowhole. 1. Opening in the roof of acave

or cavern through which air is expelled
vigorously. In coastal areasthe
phenomenon is usually due to
compression of air within the cave by
incoming tides or waves®. 2. Cliff top
entrance to a sea cave, also known as a
geo, gloop, or gloup'. 3. (Australian.) A
small hole in the surface of the Nullarbor
Plain through which air blowsin and out
with observable force, sometimes
audibly’®. Related to breathing hole.
Synonyms: (French.) trou souffleur;
(German.) Windhohle; (Greek.) ope
ekphysosa; (Italian.) bocca soffiante;
(Spanish.) soplador; (Turkish.) Gflenme
agz; (Yugoslavian.) vjetrenica, veternica,
puhaljka, pihalnik, dihalnik. See also
steam hole.

blowing cave. A cave out of which or into

which acurrent of air flows
intermittently*®.

blowing well. A well or borehole into

which air is sucked and from which air is
blown (often with considerable velocity)
due to changes in barometric pressure or
in water level. The phenomenon
indicates that the well or boreholeisin
communication with an underground air-
filled cavity. Synonyms: (French.) puits
souffleur; (German.) Windkamin; (Greek.)
ekphysosa ope; (Italian.) pozzo soffiante;

21

(Russian.) dujuscij kolokec; (Spanish.)
sondeo soplador; (Turkish.) tfleg kuyu.
See also steam hole.

blowout. An uncontrolled escape of drilling

fluid, gas, ail, or water from awell caused
by the formation pressure being greater
than the hydrostatic head of the fluid in
the hol €.

blue hole. 1. Deep resurgence pool, notably

in Jamaica and Florida, that may have a
blue color due to the presence of algae.
Also adeep submarine cave of the
Bahamas. The latter type arelarge
flooded shafts cut into the limestones of
the shallow reefs and lagoon floors.

Many are 100 m in diameter and some are
100 m deep. Opening from the shafts are
flooded cave passages at various depths,
some of which have been explored
subhorizontally for more than 1 km.

Their origins are complex. Extensive
stalagmite deposits show that large old
caves were drained when sea-levels were
low during the Pleistocene (when water
was held in the ice sheets). They are now
being modified by marine dissolution,
notably at the interface between fresh and
salt waters (sealittoral zone) and by
powerful tidal flows between connected
holes®. 2. (Jamaican.) A major emer-
gence where water (artesian spring) rises
from below without great turbulence. 3.
(Bahamas.) A drowned solution
sinkholé?. 4. Caribbean expression for a
major quiet up-welling karst spring inland
or along the coast. The blue color is due
to the scattering of sunlight by water
molecules, although in some cases it may
be attributed to the presence of calcareous
algad®. Synonyms: (French.) source
bleue (Jura), bleu-fon (South of France);



(German.) Blaue Grotto; (Greek.) galapo
speleo. See aso boiling spring.

bobbin. A decender that opens to enclose
the rope around two fixed pulleys. May
have a handle ("STOP") which must be
squeezed to allow descent!®.

Bodenbedeckter karst. See subsoil karst.
bog. Swamp!*®.

bogaz. 1. (Slavic.) An elongated depression
in limestone or karst terrain; thusiit
embraces adefile, ablind valey or a
ravine leading to aponor. It can be
considered as agiant grike. This meaning
is based on the Serbian usé®. 2. A
variable-discharge artesian spring in
which hydrostatic pressure is great
enough to cause aturbulent or even
fountain-like discharge. 3. A long narrow
chasm enlarged by solution of the
limestone™®. 4. Large linear fissure or
box valley through a karst block.
Effectively agiant grike, perhaps 50 m
deep and 1 km long, formed by
dissolution on afault or joint in very
massive limestone®. Synonyms:
(French.) défilé, bogaz, (German.) Doline,
Karstgalie, Blindtal, Zangon; (Greek.)
faragothis doline; (Spanish.) zanjon;
(Turkish.) bogaz; (Y ugoslavia.) bogaz
See also canyon; gorge; grike; corridor;
struga; zanjon.

boiling spring. See spring, boiling.
bollard. A projection of rock over which

rope, tape or wire can be placed to create
an anchor!®!,
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bolt. A hightensile steel bolt used asan
anchor; either a conical bolt screwed into
ametal holder inaholedrilled in rock,
causing expansion for grip, or a bolt with
partialy filed thread hammered into a
dightly smaller hole®!.

bone-breccia. 1. Cave brecciaincluding
much bone’®. 2. A breccia containing
many bone fragments. (Scientific
attention should be drawn to the finding
of such in caved®!)

bone cave. A caverecognized particularly
for its contained deposits of animal bones.
The bones may be the remains of animals
that fell into the cave, asin the Joint
Mitnor Cave, Devon, or in many other
pitfall or fissure sites. Alternatively the
bones may be of animalsthat originally
lived in the cave — and these may
include man, as at Niah Cave, Sarawak,
or at Russell Cave, USA. A third, and
most important, type of bone caveisthe
ancient animal den, into which scavengers
such as hyaenas dragged the remains of
many other animals, as for example at
Kirkdale Cave in North Y orkshire.

borehole. 1. Boring into unconsolidated
and consolidated materials for the
purpose of subsurface hydrogeological
investigations. 2. Synonym for awell
devel oped phreatic tube passagée?.

botryoid, botryoidal spelecthem. 1.
Generally sub-spherical or globular
calcium carbonate deposits ranging in
Size between tiny beads and masses up to
1 m across. Botryoidal describesaform
resembling a bunch of grapes®. 2. A
grape-like deposit of calcium carbonate
generally found on walls of caves'?.



Synonyms: clusterite; grape formation.
See coralloid speleothem.

bottom hole. Thelowest part of adrilled
hole where the drilling bit cuts into the
rock!*®,

bottomland. A lowland along an alluvial
river plainl*®,

boulder clay. Seeglacial till.
boundary spring. See spring, boundary.

bourne. (British.) 1. A stream that appears
inanormally dry valley, particularly on
the Chalk outcrop in southern England,
during wet conditions®. 2. Intermittent
stream in anormally dry valley in chalk
country!®,

boxwork. 1. A three-dimensional network
of thin sheets of mineral projecting from a
cavewall. The boxwork isvein fillings
etched from the cave wall by dissolution
of the host limestone and consists mostly
of calcite and quartz. It isnot common,
but spectacular displays occur in Ind
Cave, South Dakota, USA. 2. Network
of thin blades of calcite or gypsum etched
out in relief on the limestone walls and
ceiling of acavel,

brackish water. Water containing from
1000 to 10,000 ppm of total dissolved
solidg*®,

braided stream. A stream that dividesinto
or follows an interlacing or tangled
network of several small branching and
reuniting shallow channels separated
from each other by branch islands or
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channel bars, resembling in plan the
strands of a complex braid'®.

brakebar. A round bar approximately 2>
x ¥zinchesthat is placed on rappel racks
or carabiners so that rope can be threaded
through the rack or carabiners for

rappelling™.

branchwork cave pattern. 1. A cave
system that has been formed by the
intersection of tubular or canyon-like
conduits as tributaries in the down-flow
direction. 2. A dendritic cave system of
subterranean watercourses having many
incoming branches and no visible
outgoing ones'?,

breakdown. See cave breakdown.

breakthrough. A quantumjumpin
erosional activity that is associated with
the transition from dominantly laminar to
dominantly turbulent flow conditions®.
See turbulent threshold.

breakthrough curve. 1. A plot of relative
concentration versus time, where relative
concentration is defined as C/Co with C
as the concentration at a point in the
ground-water flow domain, and Co asthe
source concentration'?. 2. A plot of
tracer concentration, C, versustime, t, for
aground-water tracing study in karst
conduit for the purpose of quantitatively
determining how much tracer mass was
recovered, mean time of travel, mean
tracer flow velocity, and related hydraulic
flow and geometric parameters.
Synonyms: recovery curve, tracer-
breakthrough curve; tracer-recovery
curve.



breakthrough time. Thetimerequired to

develop a conduit large enough (usually
5-10 mm in diameter) to support
turbulent flow!®.

breathing cave. Air movement through a

caveis described as breathing when it
reverses more frequently than the
seasonal reversal of athrough-draught in
acave with higher and lower entrances.
Slow breathing occurs in response to
barometric pressure changes, when the
volume of cave air isforced to change. It
is notoriously strong in large caves of the
Australian Nullarbor Plain. More rapid
wind reversals or oscillations, asin
Breathing Cave, Virginia, are aresonance
phenomenon, similar to the effect
produced by air passing over the neck of a
bottle. In the cave environment the
resonant frequency is relatively low and
periodic air flow reversals occur, rather
than the sound waves observed at the
higher frequencies met in the bottle neck
example?,

breathing hole. Opening in the roof of a

cave, cavern or other underground void
through which air is sucked in and
expelled in arhythmic manner similar to
inhalation and exhalation of breath®.
Related to blow hole and steam hole.
Synonyms: (French.) trou souffleur;
(German.) Luftloch, (Greek.) anapnéousa
opi spiléou; (Spanish.) respirador;
(Turkish.) esintili delik.

re-cemented, forming afault breccid®. 2.
Rock composed of angular fragments®®.,

bridge. 1. May be a natural bridge of

bedrock normally formed outside a cave
entrance by partial collapse leaving an
isolated roof segment, asin the famous
examples of Rakov Skocjan, Slovenia.
Rock bridges may also occur inside caves
due either surrounding phreatic
dissolution or collapse between
superimposed passages. Another
common type inside a cave is a span of
false floor where sediment is washed
from below, as at The Bridge in GB
Cavernin the Mendip Hills9. 2. Ina
cave, aresidual rock span across a
passage™?. 3. In water wells, an
obstruction in the drill hole or annulus. A
bridge is usually formed by caving of the
wall of the well bore, by the intrusion of a
large boulder, or by filter pack materials
during well completion. Bridging can
also occur in the formation during well
development™®. See also natural bridge.

bridging effect. Theforming of archesina

packing of material €.

brine. Water containing more than 100,000

ppm of total dissolved solids*®.

brittle defor mation. The sudden failure of

arock with complete loss of cohesion
across aplane.

brochantite. A cave mineral —
breccia. 1. Angular fragments of rock, Cu,(SO,)(OH) ™.
commonly, but not inevitably, cemented
by finer-grained materials including
silica, iron minerals, and calcite to form a
new rock. Many fault planes are marked

by zones of broken rock, either loose or

brushite. A cave mineral —
CaHPOQ,-2H,0™.
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bubble gage. A stage recorder based on the
principle of equating a gas pressure to
water levell®,

bucket. A measuring reservoir in liquid
gaging instruments®,

buffered solution. A solution that resists
changes in the pH value upon addition of
acids or bases®l.

buildup. The vertical distance the water
table or potentiometric surfaceis raised,
or the increase of the pressure head due to
the addition of water(??,

buried karst. Karst topography entirely
buried by relatively younger post-rock or
sediments and not part of the
contemporary landscapeé”. Synonyms:
fossil karst; (French.) karst couvert, karst
fossile, paleokarst; (German.) bedeckter
Karst, Urkarst; (Greek.) kaymeno
paleokarst; (Italian.) carso sepolto;
(Spanish.) karst soterrado; (Turkish.)
gbmul U karst; (Yugoslavian.) pokriveni krs
See also covered karst; paleokarst; subsoil
karst.

buried valley. Anancient valley buried by
recent, often glacial deposits™®.

burst. 1. Periods of heavy rainfall™®. 2. An
explosive breaking of brittle rock material
(e.g., rock burst in a deep mine tunnel).
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caballing. The mixing of two water masses
to produce a blend that sinks because of it
is denser than its original components.
This occurs when two water masses have
the same density but different
temperatures and salinities.

cableladder. A ladder used in vertica
caving that is made of two parallel cables
with metal rungs held in place on the
cables with metal tubes crimped to the
cables™,

cableway. A cable stretched across ariver
from which acable car is suspended to
allow for stream discharge
measurements™®,

caisson. A protective chamber for the
excavation of water submerged
unconsolidated sediments'*®,

calanque. (French.) 1. Cove or small bay.
2. A valley excavated in limestone or
formed by collapse of the roof of acave
and subsequently submerged by arisein
sealevell'®,

calc-. Prefix meaning limy; containing
calcium carbonate™®.

calcarenite. 1. Limestone or dolomite
composed of coral or shell sand or of
grains derived from the disintegration and
erosion of older limestones. Size of
particles ranges from 1/16 to 2
millimeters™. 2. A carbonate rock that
consists predominantly (>50%) of sand-
sized calcite (or dolomite) particles.
Many of the particles are the angular or
degraded fragments of fossil shellg?.
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calcareous. 1. Containing calcium
carbonate™®. 2. Descriptive of arock that
contains calcium carbonate®.

calcareoustufa. Seesinter.

calcification. Replacement of the original
hard parts of an animal or plant by
calcium carbonate?,

calcilutite. 1. Clastic limestone or dolomite
in which the grains have an average
diameter of less than 1/16 millimeter;
cal careous mudstone’®. 2. A carbonate
rock that consists predominantly (>50%)
of silt and/or clay size cacite (or
dolomite) particles®.

calcirudite. A fragmenta limestone in
which the particles are generally larger
than 2 millimeters'?,

calcite. 1. The commoner, more stable,
mineral form of calcium carbonate,
CaCQO,. It isthe dominant component of
all limestones and, dueto its dissolution
and reprecipitation by natural waters at
normal temperatures, it isalso the
dominant mineral of chemical cave
deposits including stalactites and
stalagmites. It iswhite or colorless when
pure but may be stained, most commonly
to yellows and browns, by included
impurities such asiron oxides. Its
uninterrupted growth in a pool may allow
development of good crystals, shaped as
elongate scalenohedral pyramids of
trigonal habit. Growth in stalactites and
stalagmitesis either in masses of fine
parallel or radiating needles, or in a
mosaic of larger rhombic crystals, easily
identified by their well developed
cleavage surfaces. Calciteisaso the



dominant vein mineral in limestones®. 2.
A mineral composed of calcium
carbonate (CaCO,) like aragonite but
differing in crystal form; the principal
constituent of limestone and other
speleothems™.,

calcite bubble. A hollow sphere formed by
the deposition of calcite around a gas
bubble; the interior is smooth, and the
exterior consists of small jagged
crystalg9,

calcite flottante. (French.) Seefloe calcite.

calciteraft. A veneer of reprecipitated
calcite forming a sheet over al or part of
the surface of a static cave pool in
conditions favoring the release of carbon
dioxide™.

calc-sinter. See sinter.

calcium carbonate. Naturally occurring
compound with the chemical formula
CaCO,. It occurs commonly asthe
minera calcite and less commonly as
aragonite, and is the major component of
carbonate rocks including limestone and
marble. It also forms the matrix or
cement that holds together many
sandstones and other sedimentary rocks.
See also dolomite.

calcrete. (South African.) See caliche.

calibration. The experimental evaluation of
the scale readings of an instrument
against an absolute standard!*®.

caliche. 1. (Chilean and Peruvian.) A
natural deposit of nitrates and other salts
precipitated at the soil surface. 2.
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(Mexico and Southwestern United
States.) Indurated calcium carbonate and
other salts found in the soil at the surface
in arid and semiarid regions, generally
formed by evaporation of lime-bearing
waters drawn to the surface by capillary
action. 3. In some areas, refersto hardpan
resulting from concentration of carbonate
in the soil by downward leaching and
reprecipitation’’®. 4. A deposit of
precipitated minerals, mainly calcite or
gypsum or both, formed in the sail or
near-surface layersin arid and semi-arid
zones at the horizon where ascendant
capillary water evaporates and salts held
in solution are deposited. 5. A similar
deposit, formed by precipitation of salts
leached from near-surface material and
reprecipitated at shallow depths from
downward moving waters®®. Synonyms:
(French.) crolte; (German.) Kalkkruste,
Ca-Horizont; (Greek.) ap6thema orikton
alaton; (Italian.) caliche; (Spanish.)
caliche; (Turkish.) kalici. Seealso
hardpan; havara; kafkalla; kankar;
kunkar; nari; calcrete.

callow. (English.) Top or rubble bed of a
quarry.

canal seepage loss. Water lost to the
subsurface by seepage through the
channel bottom or walls®.,

canale. (Italian.) Long drowned valley on
the Damatian coast. Some canali may be
drowned poljes?®.

cano. (Spanish.) Stream. See aso stream.
canopy. 1. Overhanging flowstone that

projects from acavewall. It may bea
remnant of a once continuous false floor



or amass of flowstone that has built
steadily outwards to create its own
overhang!®. 2. A compound cave
formation consisting of flowstone
hanging from a sloping wall projection
and forming a fringe of shawls or
stalactites on the outer edge™®.

canyon. 1. A steep-walled chasm, gorge, or

ravine cut by running water. 2. A chasm
that has been formed by a cave stream. 3.
A valley formed by collapse of the roof of
along fairly straight cave; akarst
valley!™®, Related to corridor.

Synonyms: (French.) canyon, gorge,
caron; (German.) Schlucht, Canyon;
(Greek.) pharangi; (Italian.) forra, gola,
orrido, canyon; (Russian.) kanjon;
(Spanish.) cafién;, garganta; (Turkish.)
bogaz; (Yugoslavian.) klanac, sutjeska,
soteska, vintgar. See aso bogaz; chasm;
gorge; ravine.

canyon passage. 1. A tubular passage

(cave) that is formed by underground
streams following gently tilted bedding-
plane partings or fractures and are eroding
channels downward through the rock.
Their ceiling heights are greater than their
widths. They are similar to surface
canyons, but they possess roofs and are
generally the same distance apart at the
top asthey are at the bottom. In
Mammoth Cave, most are narrow and
winding and may achieve dimensions of
50 feet wide by 100 feet high. If acanyon
passage begins forming on an old tube
passage, then a keyhol e passage may
result™. 2. Also known as vadose
canyons, these are cave passages, most
commonly formed by continued floor
entrenchment or incision, by afree
flowing vadose stream. The passage
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width at any particular level is determined
by the flow of the formative stream, the
rate of its downcutting and the effects of
any subsequent collapse. Canyon height
reflects the stream’ s downcutting history.
It depends upon the vertical distance
available for erosional descent to the local
base level and the time that erosiona
downcutting has been active, aswell as
upon the more obvious but less important

influences of flow rate and erosional
capacity. Vadose canyons commonly
twist and meander sharply, while
maintaining roughly parallel vertical
sides. In contrast to some meandersin
surface streams, underground meanders
must generally be imprinted on a bedding
plane before entrenchment of the canyon
begins. Narrow canyon passages,
commonly less than 1 m wide and more
than 20 m high, are a particul ar feature of
deep apine caves. Perhaps the largest
canyon passage in theworld isthat in
Skocjanske Jama, Slovenia, which is over
100 m high and 50 m wide”®. See
paragenetic cave. See also keyhole
passage; passage; tubular passage;
vertical shafts.

capacity. The property to contain acertain
volume or mass®.

capacity, carrying. The capacity of a
watercourse to transport solids™.

capacity curve. A graphic presentation of
the rate of discharge in a pipe or conduit
or through porous material'®.

capacity, entrance. The property of a soil
to let water infiltrate!’®,



capacity, field; field-carrying; capillary.
Soil moisture retained by capillarity and
not removable by gravity drainage’’®.
Synonym: specific retention.

capacity, ground-water. 1. The ability of
soil or rock materialsto hold water. The
yield of apump, well, or reservoir.

capacity, hydraulic. The ability of a
current of water or wind to transport
detritus, as shown by the amount
measured at a point per unit of time.

capacity, infiltration. The maximum rate
at which a soil can absorb precipitation
for given conditions®.

capacity, self-cleaning. The capacity of a
river to clean its water from pollutants
over agiven length of water course’®.

capacity, specific. Theratio of well
discharge to corresponding discharge'®.

capacity, storage. 1. The ability of an
aquifer to store water!™®. 2. The capacity
of riversto store water in their own
channels.

capacity, total. The maximum rate of yield
of awell,

capacity, transmission. The property of a
porous medium to conduct fluid*®,

capacity, well. Therate at which awell will
yield water!®,

capillarity. The action by which afluid,
such as water, is drawn up (or depressed)
in small interstices or tubes as aresult of
surface tension.
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capillary action. The movement of water in
the interstices of a porous medium due to
capillary forces®. Synonymous with
capillarity, capillary flow, and capillary
migration.

capillary attraction. The adhesive force
between aliquid and a solid in capillarity.

capillary condensation. The formation of
rings of pendular water around point
contacts of grains, and, when the rings
around adjacent contacts become large
enough to touch.

capillary conductivity. 1. The property of
an unsaturated porous medium to transmit
liquid®. 2. Coefficient which expresses
the extent to which an unsaturated
permeable medium allows flow of water
through its interstices, under a unit
gradient of capillary potential®?.

capillary fringe. The lower subdivision of
the unsaturated zone immediately above
the water table in which the interstices are
filled with water under pressure less than
that of the atmosphere, being continuous
with the water below the water table but
held above it by capillary forces?.

capillary fringe zone. The zone above the
free water elevation in which water is
held by capillary action.

capillary head. The potential, expressed in
head of water, that causes the water to
flow by capillary actionf®?,

capillary interstice. An interstice small
enough to hold water by surface tension at
an appreciable height above afree water
surface, yet large enough to prevent



molecular attraction from extending
across the entire opening.

capillary migration. See capillary action.

capillary movement. Therise of water in
the subsoil above the water table by
capillarity.

capillary percolation. Seeimbibition.

capillary potential. The scalar quantity that
represents the work required to move a
unit mass of water from the soil to a
chosen reference location and energy
statd?.

capillary pressure. Thedifferencein
pressure across the interface between two
immiscible fluid phases jointly occupying
the interstices of a porous medium caused

by interfacial tension between the two
phases?,

capillary rise. The height above afree
water surface to which water will rise by
capillary action'®. Synonymous with
height of capillary rise.

capillary stalagmite. Hollow stalagmite
formed by saturated karst water pushed
up through capillaries and small cracksin
asinter crust covering permeable fluvial
deposits on the floor of acave; first
reported from Cuba, where such
stalagmites are composed of aragonite'?.

capillary tension. See moisture tension.
capillary water. 1. Water held in the soil

above the phreatic surface by capillary
forces?. 2. Soil water above

hydroscopic moisture and below the field
capacity!?.

carabiner. Anova of steel or duminum
with a movable spring-loaded gate on one
side. A locking carabiner is one where
the gate is threaded and has aring that can
be threaded over the gate opening to
prevent it from opening™!. Synonyms:
karabiner; krab.

carbide, calcium carbide. A compound
(CaC,) of grayish color that reacts with
water to produce acetylene gas and
calcium hydroxide [Ca(OH),]™.
Commonly used by cavers and miners
earlier in this century as a means of
providing light in caves or mines. Some
cavers still prefer carbide lights over
electric lights. See also carbide lamp.

carbidelamp. A carbide lamp, also known
asaminers carbide lamp or acetylene
lamp was introduced into mine use at
about 1897. It consists of two chambers,
awater tank above and aremovable
carbide canister below with a connection
valve to permit controlled seepage of
water into the calcium carbide. The
carbide and water react to generate
calcium hydroxide [Ca(OH),] and
acetylene gas. The gasis passed through
afilter into atube and through atiny
burner-tip orifice designed for the
optimum mixture of air and acetylene.
Onceignited, it burnswith abrilliant
yellow-white flame produced by the
incandescence of tiny carbon particles. A
reflector concentratesthe light in a
particular directionf*?,

carbonate. 1. A salt or ester of carbonic
acid; acompound containing the radical



CO,, such as calcium carbonate, CaCO,.
2. A rock consisting mainly of carbonate
minerals, such as limestone or
dolomite™.,

carbonate-fluorapatite. A cave mineral —
Cay(PO,,CO,),F*,

carbonate hardness. Hardness of water
due to presence of dissolved bicarbonates
of calcium and magnesium which can be
removed by boiling and hence the term
‘temporary hardness.” Synonyms:
(French.) dureté temporaire; (German.)
temporére Harte, Carbonatharte; (Greek.)
parothiki sklipotis anthrakiki sklirotis;
(Italian.) durezza temporanea; (Russian.)
karbonatnaja zestkostj; (Spanish.) dureza
temporal; (Turkish.) karbonat sertligi;
(Yugodlavian.) turdoda, trdota.

carbonate-hydroxylapatite. A cave
mineral — Cay(PO,,CO,),(OH)*Y,

carbonaterock. A rock that consists of one
or more carbonate minerals. Carbonate
rock successions (or sequences) are those
in which carbonate rock is dominant, but
which also contain rocks of other
lithol ogy™.

carbonic acid dissolution. Dissolution of
calcium carbonate by carbon dioxidein
agueous solution, loosely termed
carbonic acid, isthe dominant reactionin
karst processes, including speleogenesis.
The reaction can be considered in severd
ways but it is most simply represented as:

CaCO, + CO, + H,0 = Ca(HCO,),

Thereaction isreversible. The solution
containing the dissolved reaction product,
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usually termed calcium bicarbonate, can lose
carbon dioxide to the atmosphere and
precipitate calcium carbonate. This process
isresponsible for the development of
speleothems underground and tufa or
travertine at the surface!®.

carnivore. Ananimal that lives by eating
the flesh of other animald®. See also
herbivore; insectivore; omnivore.

cascading water. Inreferenceto wells,
ground water which trickles or pours
down the casing or uncased borehole
above the water level in the well through
cracks or perforationg®,

casing. Permanent liner of awel1%,

casingjoint. Welded or threaded
connection for tubular casing™.

casing, surface. That part of awell casing
that extends above land surface®.

catch basin. 1. A reservoir or basin into
which surface water may drain. 2. A
basin to collect and retain material from a
street gutter that would not readily pass
through a sewer system.

catchment. (Great Britain.) 1. An areainto
which surface water may drain. 2. A
depression that collects rainwater (e.g.,
reservoir).

cation. Anion having a positive charge
and, in electrolytes, characteristically
moving towards a negative electrode!®.

cation exchange. lon exchange processin
which cationsin solution are exchanged
for other cations from an ion exchanger'®.



cation exchange capacity. The sum total of

exchangeabl e cations that a porous
medium can absorb. Expressed in moles
of ion charge per kilogram of soil (or of
other exchanges such as clay)®?.

causse. (French.) A limestone plateau in the

southeastern part of the central massif of
France characterized by closed
depressions, caves, and avens (jamas); a
number of such plateausin and around
the basin of the river Tarn constitute Les
Grandes Causses. Thisregion was
considered by Cviji¢ to exemplify karst
development intermediate between
holokarst and merokarst!’®. Synonym:
(French.) causse; (German.) (Kalkstein
Plateau), Caul3e; (Greek.) karstikén
oropédion; (Italian.) altopiano carsico;
(Russian.) izvestnjakovoje kar stovoje
plato; (Spanish.) altiplano carstico;
(Turkish.) kiregtasi duzugu;
(Yugoslavian.) kr3ki plato, kra3ki plato.

cave. 1. ‘A natura homein the ground,

large enough for human entry’ is probably
the most useful definition. This covers
the enormous variety of cavesthat do
occur but eliminates the many artificia
tunnels and galleries incorrectly named
caves. Thesizecriterionisarbitrary and
subjective, but practical, asit eliminates
narrow openings irrelevant to explorers
but very significant hydrologically, that
may be better referred to as proto-caves,
sub-conduits or fissures. A cave may bea
single, short length of accessible passage,
or an extensive and complex network of
tunnels as long as the hundreds of
kilometersin the Flint Mammoth Cave
System. Most caves are formed by
dissolution in limestone but sandstone
caves, lava caves, glacier caves and
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tectonic caves al'so occur. Margind
candidates for use of the name cave
include riverbank undercuts and rock
shelters of various origins. In some
countries acave isregarded as being a
horizontal opening, as opposed to a
pothole, which isavertical opening. This
usage is common in England but is not
ubiquitous®. 2. A natural opening
formed in the rocks below the surface of
the ground large enough for aman to
enter. It may consist of asingle
connected opening or a series of small or
large chambers connected by galleries®.
3. A similar artificial opening™. Related
to cavern. Synonyms:. (French.) grotte,
caverne, (German.) Hohle, Grotte;
(Greek.) speleon; (Italian.) caverna,
grotta; (Russian.) pescera; (Spanish.)
cueva; (Turkish.) magara; (Yugoslavian.)
pecina. pec, pedera, spilja, zjjalka, jama.
See also active cave;, bedding cave; cave
system; grotto; sea cave.

cave balloon. See cave blister.

cave blister. 1. A small pimplelike cave

formation, roughly oval in shape, gener-
aly loose, and having a core of mud?.
2. A partly or completely hollow
hemispherical to nearly spherical
speleothem, usually of gypsum or
hydromagnesite, attached to a cave wall.
Synonym: cave balloon.

cave breakdown. 1. Enlargement of parts

of a cave system by fall of rock masses
from walls and ceiling. 2. Heaps of rock
that have collapsed from the walls and
ceiling of a cave, generally called cave
brecciad'®. 3. Synonym for the collapse of
caves, or, in American usage, for the
debris produced by collapse®®.



cave breathing. A resonance phenomenon
in which air currents throb back and forth
through constricted passagesin a cave
with periodicity of afew secondsto afew
minutes. Synonyms:. (French.) passage
respirant; (German.) Grotte mit Resonanz;
(Greek.) anapneousa ope; (Italian.) grotta
a soffio alterno; (Spanish.) gruta
resonante; (Turkish.) magara esintisi. See
also blowing cave.

cave breccia. Angular fragments of rock
forming afill in acave, either cemented
together by dripstone or in amatrix of
cave earth™. See also solution breccia.

cave bubble. A nonattached hollow sphere,
usually of calcite, that has formed around
agas bubble on the surface of a cave
pool.

cave coral. A rough, knobby growth of cal-
cite resembling coral in shape, generally
small; found on floor, walls, or ceiling of
acavel®, Synonym: botryoid; coral for-
mation; cave popcorn. See also
knobstone.

cave cotton. Thin flexible filaments of
gypsum or epsomite projecting from a
cavewall. Synonym: gypsum cotton.
See aso gypsum flower.

cave development. The inception of cave
development in carbonate rocks begins if
water can move through the bedrock and
commence dissolution. The earliest
water movement may be due to
mechanisms (including ground-water
pumping and ionic diffusion effects)
unrelated to those dominating later
development. Similarly, inception may
include physical and chemical dissolution

(involving removal of carbonates and
mineral impurities by water and by strong
acids), aswell as by the carbonic acid
dissolution that dominates later cave
growth. Initial water movement can be
along primary poresin the rock (in coarse
raffle limestones, oolites or chalk), along
relatively thin non-carbonate beds within
the succession, or along incipient or open
fissures (joints, faults and bedding
planes). These potential water routes are
initially very narrow and water movement
is severely restricted and laminar,
allowing only very slow dissolutional
growth (see gestation), until enlargement
beyond the turbulent threshold
(breakthrough) permits faster flow and
accelerated cave growth. After
establishment of turbulent flow
conditions the effects of dissolution are
augmented by mechanical abrasion and
collapse, which expose new rock. During
the early development stages a network of
narrow openingsis formed.

Subsequently, geological factors guide the
preferential expansion of favorable
routes, which capture more of the local
flow and enlarge, at the expense of less
favorable openings, to form caves. The
less favorable fissures are relegated to a
subordinate role in transmitting
percolation water or, more rarely, in
carrying elements of overflow water
during floods. Also during the early
stages, al voids are water filled but as
permeability increases and true hydraulic
flow conditions are established, the upper
voids drain freely, forming awater table.
Almost all caves therefore originate under
phreatic conditions but the overall
passage morphology is modified during
later growth into vadose or phreatic caves,
enlarged from the original phreatic



imprint, above or below the water table.
Ultimately, cave development evolves
towards efficient drainage close to the water
table. Passage enlargement then becomes
regressive as collapse increases. The stage of
acavernous karst collapsing extensively is
relatively rarely achieved, being overtaken at
high latitudes and high altitudes by surface
lowering, but such collapse can contribute to
the chaotic land forms of tropical karst®.

cave earth, cavefill. Insoluble deposits of
clay, silt, sand, or gravel flooring or fill-
ing a cave passage. |n amore restricted
sense, cave earth includes only the finer
fractions: clay, silt, and fine sand
deposits'®. Synonym: cave soil.

cave ecology. The study of the interaction
between cave organisms and their
environment, e.g. energy input from
surface, climatic influences®!.

cavefill. Transported materials such as silt,
clay, sand and gravel which cover the
bedrock floor or partially or wholly block
some part of a caveé?®.

cave flower. An elongate curved deposit of
gypsum or epsomite on acavewall in
which growth occurs at the attached
end™®. Synonyms: gypsum flower;
oulopholite. See aso anthodite; cave
cotton.

cave formations. 1. Secondary mineral de-
posits formed by the accumulation, drip-
ping, or flowing of water in acave’®. 2.
Unsatisfactory term used to include all
varieties of calcite, gypsum and other,
rarer, mineral cave deposits; therefore a
synonym for the equally unwieldly
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speleothem or the colloquial term
‘stall’’®. See also sinter; speleothem.

cave group. A number of caves or cave
systems, not interconnected but geo-
graphically associated in some relief
feature or particular geological outcropt®.
See also cave series.

cave guano. Accumulations of dungin
caves, generaly from bats; in some places
partially mineralized*®.

caveice. Iceformedin acave by natural
freezing of water. Loosely but incorrectly
applied to calcium carbonate dripstone
and flowstong™.

cave-in. 1. The collapse of the ceiling or
side walls of acave or of the land surface
into a subterranean passage as a result of
undermining or of pressure from above™.
2. The partia or complete collapse of
earth material into alarge underground
opening, such as an excavation or amine.
3. The sudden slumping of wall material
into apit. 4. A place where material has
collapsed or falen in or down.

cave-in lake. A shallow body of water
whose basin is produced by collapse of
the ground following thawing of ground
icein regions underlain by permafrost.
Synonym: thermokarst lake.

cave lake. Any underground lake. The
water can be in apartially drained
phreatic cave, and may then be the
entrance to a sump, or it can be open over
itsentire surface. In vadose caves lakes
aremost commonly formed by ponding
behind banks of sediment or, in rarer
cases, behind very large gour barriers®.



cave marble. Banded deposit of calcite or caveraft. A thin minera film, usually of

aragonite capable of taking ahigh calcite, floating on a cave pool.
polishi?®, See also flowstone; onyx
marble. Cave Resear ch Foundation (CRF.) An
organization of cavers united primarily
cave of debouchure. Outflow cave. for scientific exploration and study of
caves™.,

cave onyx. See onyx marble.
cave spring. See spring, cave.
cave pearl. 1. Carbonate concretion,

usually of calcite, that is spherical or caver. (American.) 1. A slang term for one
irregular in shape, with an interna who engages in the hobby of cave
structure of concentric banding round a exploration, or caving® . 2. A person
central grain. Pearlsform in pools of who explores cavesin a safe manner
saturated water disturbed by dripping while showing respect for the cave (all
water, so that they are commonly found aspects of the cave), other cavers, and the
beneath high avens. Individual pearls land above the cave™. Synonym:

may be Imm or many centimetersin spelunker; (British.) potholer. See also
diameter. Movement of the larger ones speleologist.

may become impossible and they can then

become cemented to the pool floor. cavern. 1. Underground opening in soluble
Some caves contain spectacular displays rock similar to acave. When used asa
of cave pearls; in Jackson’s Bay Cave, noun, it refersto large openings, but when
Jamaica, they cover large areas of passage used as an adjective it tends to refer to
floor behind low gour barriers®. 2. Small rock texture and so to small openings.
concretion of calcite or aragonite formed However, in some countries (e.g., Russia)
by concentric precipitation around a cavern refersto small openingsin a

nucleus™. Synonyms: pisolite; pisolith;
(French.) perle des cavernes; (German.)

Hohlenperlen; (Greek.) speleomargarites;

(Italian.) perle di grotta; (Russian.)
pescernij zemcug; (Spanish.) perla de
caverna; (Turkish.) magaraincisi;
(Yugoslavian.) pecinski biseri, jamski
biseri.

cave pisolite. See cave pearl.
cave popcorn. See cave coral.

cave postule. A white, hemispherical wall

and roof deposit of calcite®.

rock®?, 2. A synonym of cave with the
implication of large size. 3. A system or
series of caves or cave chambers. 4. A
cave, often used poetically or to connote
larger-than-average sizeé'®. Synonyms:
(French.) caverne; (German.) Hohle,
Kaverne; (Greek.) speleon; (Italian.)
caverna, grotta; (Russian.) kaverna;
(Spanish.) caverna, cueva; (Turkish.)
kowvuk; (Yugoslavian.) kaverna. See also
cave.

cavern breakdown. The process of cave

enlargement which depends upon the
mechanical failure and eventual collapse
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of sections of the cavern walls and
ceiling?.

cavern flow. Movement, often turbulent, of
ground-water flow through caves, coarse
sorted gravel, or large open conduits,
either by gravity or under pressure.

cavernicole. Ananima which normally
livesin cavesfor the whole or part of its
life cycld®.

cavernous. Adjective used to describe a
rock texture in which the rock contains
openings generally of asmall size®.
Synonyms: (French.) caverneux;
(German.) kavernos; (Greek.) speleothes;
(Italian.) con grotte; (Russian.)
kavernoznij; (Spanish.) cavernoso;
(Turkish.) kovuklu; (Y ugoslavian.)
kavernozan. See also cavern.

cavernouskarren. Pitted, rubbly limestone
most commonly found in relatively recent
and Tertiary limestones of the humid
tropics®. See also covered karren;
karren.

caver nous permeability. See conduit
permeability.

cavernousrock. Any rock that has many
cavities, cells, or large interstices (e.g., a
cliff face pitted with shallow holes
resulting from cavernous weathering).

caver nous weathering. Chemical and
mechanical weathering on acliff face, in
which grains and flakes of rock are
loosened so as to enlarge hollows and
recesses.

cavern porosity. A pore system having
large, cavernous openings. The lower
sizelimit, for field analysis, is practically
set at approximately the smallest opening
that an adult person may enter.

cavern system. See cave system.

cave series. A group of caves of similar
morphology in aparticular district!’®. See
also cave group.

cave shield. A semicircular plate of
reprecipitated calcite located beneath
jointsin acavern ceiling and believed to
be formed by the seepage of hydrostatic
water along thejoint. Two shieldsform
beneath one joint, descending from each
side of the opening!?.

cave soil. See cave earth.
cave spring. See spring, cave.

cave system. 1. An underground network of
passages, chambers, or other cavities. 2.
The cavesin agiven arearelated to each
other hydrologically, whether continuous
or discontinuous from a single opening!®.
Synonyms: (French.) réseau souterrain;
(German.) Hohlensystem; (Greek.)
spel eothes systema, thiction; (Italian.)
sistema carsico sotterraneo; (Russian.)
sistema podzemnih pescer; (Spanish.)
sistema de cavidades; (Turkish.) magara
sistemi, serisi; (Yugoslavian.) pecinski
(spiljski) sistem, amski sistem. See also
cave; cave group; cave series; cavern.

caving. The sport of exploring caves.
Synonyms: (British.) potholing;
spelunking. 2. A method of mining in
which the oreis allowed to cave or falll*?,



cavings. Rock fragmentsthat fall from the
walls of a borehole and contaminate the
well cuttings or block the hole. These
fragments must be removed by drilling or
circulation of drilling fluids before the
borehol e can be deepened.

cavitation. 1. The collapse of bubblesin a
fluid, caused by static pressure being less
than the fluid vapor pressure. 2. A
phenomena of cavity formation, or
formation and collapse, especialy in
regard to pumps, when the absolute
pressure within the water reaches vapor
pressure causing the formation of vapor
pockets®,

cavity. A solutional hollow in alimestone
cave.

cavity dweller. A coelobitic organism.

ceiling block. Roughly cubical joint-
bounded large block, which has fallen
from the ceiling of acavé™. Seealso
cave breakdown; ceiling slab.

ceiling cavity. Solutional concavity in the
ceiling of acave. Theorientationis
determined by joints or a bedding
plane*®,

ceiling channel. Sinuous channel
developed in the ceiling of a cave,
presumably during the phreatic phase of
cave devel opment!’?,

celling meander. A winding upside-down
channel in acave ceiling™.

ceiling pocket. See pocket.
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ceiling slab, roof slab. A thin but extensive
piece of rock that has fallen from the
celling of a cave in roughly horizontal
limestone’®. See also cave breakdown;
ceiling block.

celling tube. A half tube remaining in the
ceiling of a cave™.

celestite. A cave minera — SrSO,M*.

cement. A microscopic textured nonskeletal
void-filling material precipitated on an
intragranular or intrasedimentary free
surface that holds the material together®.
Synonyms: (French.) ciment; (German.)
Zement; (Greek.) tsiménto; (Italian.)
cemento; (Spanish.) cemento; (Turkish.)
cimento; (Yugoslavian.) vezivo cement.

cementation. The process of binding
granular material together by deposition
of cementing material at contact points of
graing™®.

cement grout. Cement slurry of pumpable
consistency!’®.

cement durry. Liquid cement
suspensiont®,

cementing. See grouting.

cenote. (Spanish. after Mayan tzonet or
dzonot.) 1. Steep-walled natural well that
extends below the water table; generally
caused by collapse of acaveroof. Term
used only for featuresin Y ucatan!’®. 2.
Steep or vertical sided collapse doline
floored by alake whose surface is at the
regional water table. The term originates
from the many cenotes in the low karst
plateau of Mexico’'s Y ucatan, but has



been applied to flooded dolines in Florida

and elsewhere. Probably the most famous
cenote is the sacred well of Chichen Itza,

Y ucatan; it has vertical sidesand is60min

diameter, 30m deep and half full of water.

Synonyms: (French.) cenote; (German.)
cenote; (Greek.) voulismeno speleven. See
also jama; natural well.

centrifuge moisture equivalent. See
moisture equivalent.

cerussite. A cave mineral — PbCO,*.

chain gage. Water level measuring
device®,

chalk. 1. Used asaproper noun chalk
describes arock unit of Cretaceous age,
that consists predominately of relatively

soft, white, porous limestone with beds of

marl and bands or nodules of flint. The
term is used without itsinitial capital to

describe any rock with similar appearance

and properties. Generaly chalk hasa
relatively high primary permeability and
so rarely develops caves of explorable
size, though conduit-water flow does
occur. Some harder chalksin northern
France and south-eastern England hold
explorable active and relict caves, which

extend for many hundreds of meters®. 2.
Soft poorly indurated limestone, generally
light in color; commonly composed of the
tests of floating microorganismsin a
matrix of very finely crystalline calcite?.

chalcanthite. A cave mineral —

CuSO,-5H,0M.

chamber. (American.) 1. An enlargement

in a cave passage or system, commonly
formed at a junction of passages, or

38

locally in asingle passage, where erosion
has been enhanced by collapse exposing
more rock to dissolution. Maximum
chamber sizeis controlled by the strength
and shape of the [imestone celling. The
largest chamber currently known,
Sarawak Chamber in Lubang Nasib
Bagus, at Mulu, Sarawak, isover 700m
long, up to 400m wide and nowhere less
than 70m high. It has formed where a
large stream eroded sideways asit cut
obliquely across the included bedding in
unusually massive limestone. Itis
doubtful whether a much larger chamber
could exist without collapse of its roof!®.
2. Thelargest order of cavity in acave or
cave system; it has considerable length
and breadth but not necessarily great
height. 3. (British.) A room in acavel'®,
Synonyms: (French.) salle; (german.)
Halle, Kammer, Dom; (Greek.) ypoyios
aethousa; (Italian.) sala; (Russian.) zal;
(Spanish.) sala, salén; (Turkish.) oda;
(Yugoslavian.) dvorana. See also room;,
passage.

chandelier. Large variety of gypsum
flower, with branching crystal structure
that may hang many meters from a cave
celling. Very rare, except in Lechuguilla
Cave of New Mexico!®.

channel. Natural or artificial watercourse
bounded by banks®.,

channel characteristics. Hydraulic
properties of stream channel %),

chasm. 1. A deep, fairly narrow breach in
the earth’ s surface; an abyss; agorge; a
deep canyon. 2. A deep, wide, elongated
gap in the floor of acave'®. Related to
canyon, corridor. Synonyms: (French.)



gouffre, fracture ouverte; (German.) Kluft;
(Greek.) chasma; (Italian.) fattura beante,
canyon; (Spanish.) cafion, taso; (Turkish.)
derin yarinti; (Y ugoslavian.) provalija.
See also ravine.

chemical carbonaterock. Carbonate rock
form by the precipitation of mineral
matter in situ by chemical or biological
Processes.

chemical deposit. A sediment precipitated
out of solution by chemical action(*®.

chemical erosion. Processes partially
synonymous with chemical dissolution,
but including any other form of rock
breakdown accelerated by chemical
changes of the constituent minerals®.

chemical equivalent. The expression of
water characteristics such as hardness or
alkalinity resulting from several ionsin
solution in terms of only one equivalent
concentration!*®,

chemical mability. The tendency of an
element to movein agiven
hydrogeochemical environment(®,

chemical oxygen demand (COD.) The
measure of readily available oxidizable
material contained in awater sample’®l,

chert, chert nodule. 1. Black, brown or
grey rock, consisting of very fine-grained
silica, that occurs as horizons of nodules
and discontinuous bands, generally less
than 200mm thick, within many
limestones. It isvery hard and amost
insoluble in water, so commonly it
projects from cave walls where it forms
passage or shaft ledges and waterfall

lipg®. 2. Light-cream or gray to black
rock composed of silica, found occurring
asnodules or layersin limestone, or asa
replacement of limestone’?.

Chézy equation. An equation used to
compute the velocity of uniform flow in
an open channel: mean velocity of flow
(V) equas the Chézy coefficient © times
the square root of the product of hydraulic
radius in feet (R) times the slope of the
channel!. See also Froude number;
Manning equation; Reynolds number.

chimney. 1. Nearly circular shaft rising
upwards from the ceiling of acave
towards the surface of the ground; if it
does not reach the surface it istermed a
blind chimney. If the chimney isformed
mainly by solution, it is related to a dome-
pit; if formed mainly by collapse of the
roof along bedding planes, it isrelated to
cenotd®. 2. A narrow vertical shaft in
the roof of a cave, generally smaller than
an aven; adome pit'®. Synonyms:
(French.) cheminée (aven); (German.)
Schlot, Kamin; (Greek.) kapnothochos;
(Italian.) camino; (Russian.) truba;
(Spanish.) chimenea; (Turkish.) baca;
(Yugodslavian.) dimnjak.

chimneying. Ascending or descending by
means of opposed body and/or limb
pressures against two facing wall$?.

chlorophyll. A group of pigments
producing the green color of plants;
essential to photosynthesis®.

chock. A block of metal for useasa
chockstong®!.



chockstone. A rock wedged between the
walls of acave passagel’®.

choke. 1. A blockage of inwashed mud,
sand or bouldersin acave passage. Most
boulder chockes are formed by collapse
of a passage roof and may have an open
chamber or shaft above them; others are
formed by collapse and inwashed debris
where alarge old passage is cut by a
hillside. A passable route through a
choke may be opened by excavation, and
thereby lead to discovery of new passage
— aswas done so successfully in Ogof
Agen Allwedd®. 2. Rock debris or cave
fill completely blocking a passage!’?.

C-horizon. Zone of weathered parent
materia in asoil profile?®,

chute. Aninclined channel or troughina
cave™?,

ciénaga. (Spanish.) Wetland. See aso
wetland.

cimolite. A cave mineral —
Al,(SIO,)o(OH) M.

cistern. A small water reservoir used to
collect surface and rain water™*,

classical karst. Originally theregion called
Krasin Slovenia, which gave its nameto
the karst landscape. Used in this sense
about 95% of the classical karst liesin
Slovenia, with the remaining 5%
extending to Italy. A dlightly different
areawas covered by descriptions of early
investigations or karst phenomena, when
the name classical karst was applied to a
region between Ljubljana, Goriziaand
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Rijeka, mainly in Sloveniawith some
partsin Italy and Croatia®.

clastic. Pertainingto arock or sediment
composed principally of broken
fragments that are derived from pre-
existing rocks or minerals and that have
been transported some distance from their
places of origin®.

clastic carbonaterock. Carbonate rock that
is made up of carbonate grains (e.g.,
shells, shell fragments, oolites).

clasticrock; detrital rock. A sedimentary
rock derived from fragmentated other
preexisting rock or organic structures®.

clastokarst. Karst phenomenain clastic
rocks composed of detrital carbonate
material'®. Synonyms: (French.)
clastokarst; (German.) Klastokarst?;
(Greek.) clastokarst; (Italian.) carsismo
clastico; (Russian.) klastokarst; (Spanish.)
clastokarst; (Turkish.) klastik karst;
(Yugoslavian.) klastokrs klastokras,
klastokarst.

claustrophaobia. Anirrational fear of being
in aclosed space®.

clay. 1. A rock or mineral fragment or a
detrital particle of any composition
smaller than a very fine silt grain, having
adiameter less than /256 mm (4
microns, or 0.00016 in., or 8 phi units.)
This size is approximately the upper limit
of size of particle that can show colloidal
properties. 2. A loose, earthy, extremely
fine-grained natural sediment or soft rock
composed primarily of clay-size or
colloidal particles and characterized by a
considerable content of clay minerals and



subordinate amounts of finely divided
guartz, decomposed feldspar, carbonates,
ferruginous matter, and other impurities. It
forms a plastic, moldable mass when finely
ground and mixed with water, but retainsits
shape on drying, and becomes firm,
rocklike, and permanently hard on heating or
firing. 3. A term that is commonly applied
to any soft, adhesive, fine-grained deposit
(such asloam or siliceous silt) and to earthy
material, particularly when wet (such as
mud). 4. A term used by the International
Society of Soil Science for arock or minera
particle in the soil, having a diameter less
than 0.002 mm (2 microns).

clay ball, clayball. A chunk of clay
released by erosion of aclayey bank and
rounded by wave action.

clay boil. A mud circle that suggests a
welling-up or heaving of the central core.

clay colloid. 1. A clay particle having a
diameter less than 1 micron (0.001 mm.)
2. A colloidal substance consisting of
clay-size particles.

clay fill. Dry or wet clay that fills acave
passage’’?,

clay filling. Timeinterval between end of
phreatic solution of a cave and beginning
or deposition of flowstone!?.

clayey sand. 1. An unconsolidated
sediment containing 50-90% sand and
having aratio of silt or clay lessthan 1:2.
2. An unconsolidated sand containing
40-75% sand, 12.5-50% clay, and 0—20%
silt.
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clayey silt. 1. An unconsolidated sediment
containing 40-75% silt, 12.5-50% clay,
and 0-20% sand. 2. An unconsolidated
sediment containing more particles of silt
size than of clay size, more than 10%
clay, and less than 10% of all other
coarser sizes.

clay loam. A soil containing 27-40% clay,
20-45% sand, and the remainder silt.

clay marl. 1. A whitish, smooth, chalky
clay. 2. A marl inwhich clay
predominates.

clay mineral. One of acomplex and loosely
defined group of finely crystalline,
metacolloidal, or amorphous hydrous
silicates, essentially of aluminum.

claypan. A dense, heavy, relatively
impervious subsurface soil layer that
owes its hardness to arelatively higher
clay content than that of the overlying
material from which it is separated by a
sharply defined boundary.

clay parting. 1. Clayey material between a
vein and itswall. 2. A seam of hardened
carbonaceous clay between or in beds of
coal, or athin layer of clay between
relatively thick beds of some other rock
(e.g., sandstone).

clay plug. Fineflood depositsin acut off
river meandert®,

clean sand. Sand with little or no clay
content™®,

cleavage. The tendency to cleave or split
along definite parallel planes, which may
be highly inclined to the bedding. Itisa



secondary structure and is ordinarily
accompanied by at least some
recrystallinization of the rock.

climate. The average weather conditions of
an area, including temperature, rainfall,
humidity, wind, and hours of sunlight,
based on records kept for many years?.

climatic factor. A factor influencing
hydrologic parameters due to the local
climate™®,

clinometer. Aninstrument for measuring
vertical angles or angles of dip®.

clint. (British.) 1. Flat or sloping bare
limestone outcrops (limestone
pavements) weathered into straight-sided
or furrowed blocks and ridges of
limestone which are separated by deep
clefts or solutionally widened joints
(grikes) that often crisscross®. 2. Slabs
of limestone, parallel to the bedding,
forming a pavement. Widened joints, or
grikes, isolate individual clints™.
Synonym: (French.) lapiaz;, (German.)

Flachkarren, Karrenfeld; (Greek.) pethion

amaxotrochion thactyl oglyphon; (Italian.)
campo carreggiato; (Russian.) karrovoe
pole; (Spanish.) campo de lapiaz, lenar;
(Turkish.) parttkld, oluklu;
(Yugoslavian.) skrapari, skraplje. See
also grikes; karrenfeld; lapies; limestone
pavement.

clog, to. The action of blocking fluid flow
paths, especially around awell bore’®,

clogger. A type of ascender without a
handle; used with a karabiner to keep it
securely on the rope’®,
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closed depression, closed basin. 1. Any
karst hollow with internal drainage,
including dolines, uvalas, poljes, cockpits
and all varieties of blind karst valleys, of
both small and large scales’®. 2. A
genera term for any enclosed topographic
basin having no externa drainage,
regardless of origin or sizé™?.

closed karst. A karst terrane that is covered
by sediments. Synonyms: (Russian.)
skrytyi karst or zakrytyi karst. See also
buried karst; interstratal karst; mantled
karst.

closed traverse. A traverse which begins
and ends at survey points with known
co-ordinates and orientation or at the
same point®,

cloud. Large masses of coralloid or
botryoidal calcite, deposited under water,
with each mass reaching 200-800mm in
diameter. Famous examples hang above
the Lake of the Cloudsin Carlsbad
Cavens, New Mexico™.

clusterite. See botryoid.

coarse. Composed of or constituting
relatively large particles.

coarse sand. 1. A geologic term for asand
particle having a diameter in the range of
0.5-1 mm (500-1000 microns, or 1 to
zero phi units.) 2. An engineering term
for asand particle having adiameter in
therangeof 2 mm. 3. A soil termused in
the U.S. for asand particle having a
diameter in the range of 0.5-1 mm (the
diameter range recognized by the
International Society of Soil Scienceis
0.2-2 mm).



coarsesilt. A geologictermfor asilt
particle having a diameter in the range of
1/32 to 1/16 mm (31-62 microns, or 5 to
4 phi units).

cockpit. (Jamaican.) 1. Any closed
depression having steep sides. 2. A
star-shaped depression having a conical
or alightly concave floor. The
surrounding hill slopes are steep and
convex. Cockpits are the common type
of closed depressions in a kegelkarst™?.

cockpit karst. (Jamaican.) 1. Term
describing an area containing numerous
scattered, yet closely spaced dolines,
generaly atropical karst land form. The
corresponding Y ugoslav term may more
accurately be trandlated as ‘ pock-marked’
karst. 2. Tropical karst topography
containing many closed depressions
surrounded by steep-sided conical hills.
Divided by French and German
geographersinto several types depending
on shape of hills*. Synonyms: (French.)
karst cockpit; (German.) Turmkarst,
Kegelkarst; (Greek.) dolinovrithes kart;
(Italian.) campo carsico a doline;
(Spanish.) karst esponja; (Turkish.)
didenli karst; (Yugoslavian) boginjavi
krs, kozavi kras. See also cone karst;
Halbkugelkarst; Kegelkarst;
Soitzkegel karst; tower karst.

coefficient of compressibility.
Compressibility is the aptitude of the soil
to be deformed. It is expressed by means
of acoefficient which isthe ratio between
avoid ratio decrease from g, to e and an
increase in effective stress. The value g,
= e;—eAp represents the coefficient of
compressibility for the range p, to p, + p.

43

Units are usually cm?kg®!. See also
coefficient of volume compressibility.

coefficient of permeability. An obsolete
term that has been replaced by the term
hydraulic conductivity'®.

coefficient of storage. See storage
coefficient.

coefficient of transmissivity; coefficient of
transmissibility. An obsolete term
replaced by the term transmissivity.

coefficient of volume compressibility. The
compression of aclay (aguitard) per unit
thickness, due to a unit increase of
effective stress, in the load range
exceeding preconsolidation stress. Itis

expressed by the equation
av
m =
v 1 + e

inwhich g, istheinitial void ratio. Units
are usually cm?kg?!. See also coefficient
of compressibility.

cohesion. Shear resistance at zero normal
stress. An equivalent term in rock
mechanicsisintrinsic shear strength.

coliform organism. A microorganism, the
concentration of which isused as an
indication of the degree of biological
pollution of water!,

collapse breccia. A mass of rock composed
of angular to rounded fragments of
limestone or dolomite that has formed as
the result of the collapse of the roof of a
cave, of an underlying cave, or of an



overhanging ledge™®. See also solution
breccia.

collapse chamber. An underground

chamber containing notable quantities of
collapsed material. Thetermis
commonly abused in describing the origin
of cave chambers floored by collapse
debris. Though wall and roof collapse are
common modifying processes in larger
chambers, it isimportant to remember
that such collapse cannot form a chamber,
asit can only take placeinto apre-
existing cavity!®,

collapse sink; collapse sinkhole. 1. A

variety of closed depression that forms by
collapse of the rock above an existing
cave passage or chamber!®, 2. A closed
depression formed by the collapse of the
roof of acavé'®. Seealso doline.

collapse of caves. Collapse and breakdown

of cave walls and ceilings are continuing
aspects of cave development and
modification. Massive unfractured
limestone can easily span avoid of over
100m, but thinly bedded, closely jointed,
faulted or poorly lithified limestone may
collapse into very small passages.
Collapse is a significant component of
cave erosion. Aswell assimplefalls of
unsupported rock forming connections
between passages, the collapse process
exposes more rock surface areafor
potential dissolution. Asrates of collapse
are measured on a geological time scale
collapse in natural caves offersa
negligible threat to explorers, in
comparison to the dangers of roof
collapse in mines.

collector well. A central well with

horizontal sections of screened collector
pipe arranged radially to increase yieldl*®,

colloid. Extremely small solid particles,

0.0001 to 1 micron in size, which will not
settle out of solution. It isintermediate
between atrue dissolved particleand a
suspended solid which will settle out of
solution'®.

column. 1. A subsurface dripstone

formation produced by the union of a
stalactite and a stalagmite in acavé?®”. 2.
A flowstone formation, generally
cylindrical, formed by the union of a

stal actite and stalagmite’®. Not to be
confused with pillar. Synonyms:
(French.) colonne, pillier stalamitique;
(German.) Tropfstein-Sule; (Greek.)
stalaktitike stele; (Italian.) colonna
(stalagmitica o stalattitica) (Russian.)
kolonna; (Spanish.) columna; (Turkish.)
stitun; (Yugoslavian.) stup, steber, stolpic
Seealso pillar.

comminution. The reduction of a substance

to afine powder; pulverization;
trituration.

community. All the plants and animals that

livein a particular habitat and are bound
together by food chains and other
interrelations®.

compaction. A decrease in the volume of a

mass of sediments from any cause. In
general, compaction may be regarded as
the decrease in the thickness of
sediments, asaresult of an increasein
vertical compressive stress, and is
synonymous with ‘ one-dimensional
consolidation,” as used by engineers. The



term compaction is applied both to the
process and to the measured changein
thickness. In thick fine-grained beds,
compaction is adelayed process involving
the slow escape of pore water and the
gradual transfer of stress from neutral to
effective. Until sufficient time has passed
for excess pore pressure to decrease to zero,
measured values of compaction are
transient'®. See also compaction, residual;
compaction, specific.

compaction, residual. Compaction that
would occur ultimately if agiven increase
in applied stress were maintained until
steady-state pore pressures were achieved,
but had not occurred as of a specified
time because excess pore pressures still
existed in beds of low diffusivity in the
compacting system. It can aso be
regarded as the difference between (1) the
amount of compaction that will occur
ultimately for agiven increase in applied
stress, and (2) that which has occurred at
aspecified time?Yl. See also compaction;
compaction, specific.

compaction, specific. The decreasein
thickness of deposits, per unit of increase
in applied stress, during a specific period
of time?Yl. See also compaction;
compaction, residual.

compass. Aninstrument with amagnetic
needle which is free to point to magnetic
north. For survey the needleis either
attached to a graduated card or can be
read against a graduated circle to measure
the angle in degrees from the north
clockwise®!,

competition. The struggle between
individuals or groups of living things for

45

common necessities, such as food or
living spacd?.

complete well penetration, fully
penetrating. 1. The property of awell
that penetrates an aquifer completely from
the upper confining bed or water table to
the lower confining bed™®. 2. A well that
is completed over the whole thickness of
the agquifer to allow radial production over
its entire completed lengthl*,

compressibility. Therelative changein
volume with pressure of water or aquifer
matrixe.,

compressive stress. Normal stress tending
to shorten the body in the direction in
which it acts.

compromise boundary. 1. A plane
interface between two crystals which
evolved by mutual interference of their
respective growing faces. Thisinterface
isaface of neither crystal. 2. A
microscopic texture®.

concentration gradient. The changein
solute concentration per unit distancein
solute. Concentration gradients cause
Fickian diffusion (spreading) of solutes
from regions of highest to regions of
lowest concentrations. In slowing
moving ground water, thisisthe
dominant mixing process?.

concretion. Thelocalized deposition of
mineral matter going out of solution in
sediments or tuffs, usually nodular or
irregular in shape®.

condensation. The transition from vapor to
liquid state!*®.



condensation nucleus. A small solid
particle around which condensation
occurgel,

condensation water. Atmospheric moisture
deposited inside caves when the surface
temperature of the exposed rock falls
below the dew point of circulating airt™.

conduit; karst conduit. Relatively large
dissolutional voids, including enlarged
fissures and tubular tunnels; in some
usage the term is restricted to voids that
are water-filled. Conduits may include all
voids greater than 10mm in diameter, but
another classification scheme places them
between arbitrary limits of 100mm to
10m. Whichever valueis accepted in a
particular context, smaller voids are
commonly termed sub-conduits”®.
Synonyms: (French.) conduite forcée;
(German.) Druckleitung (Leitung);
(Greek.) siphon; (Italian.) condotta
forzata; (Spanish.) conducto saturado;
(Turkish.) yeraltisu yolu, mecra. Seealso
pressure flow tube; stream tube; siphon.

conduit flow; karst conduit flow.
Underground water flow within conduits.
Conduit flow is generally turbulent, but
can also be laminart®.

conduit permeability. Sometimes referred
to as cavernous permeability, thisisa
measure of the efficiency with which a
particular aquifer transmits water through
conduits (see permeability).

conduit porosity. That part of the porosity
within an aquifer (usually a karst aguifer)
that is afunction of the presence of
conduits .
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cone of depression. A depression of the
potentiometric surface in the shape of an
inverted cone that develops around awell
that is being pumped. It definesthe area
of influence®. Synonym: cone of
pressure relief (applied to artesian
aquifers only).

cone of impression. A riseof the
potentiometric surface in the shape of a
cone that develops around an injection
wel 1?2,

conekarst. 1. A karst landscape dominated
by low conical (or hemispherical) hills
that forms only in wet tropical climates.
The type example is Gunung Sewu in
Java. Individua hills are remarkably
uniform, each some few hundred meters
in diameter and around 50m high.
Between them lie broken valleys, dolines
or cockpits, draining into sinkholes.
Erosion that seemsto be initiated in
valley systems develops in such away
that the valleys break up into dolines, but
the mechanisms leading to uniform
shaping of the hills are not fully
understood. The widespread cone karst in
Chinais mostly known as fengcong, and
its hills are generally more conical than
hemispherical in profild®. 2. A type of
karst topography, common in the tropics,
characterized by star-shaped depressions
or dolines at the feet of many steep-sided
cone-shaped hills; narrow steeply-walled
valleys may be present!’® 2, A variety of
Kegelkarst. Synonyms: (French.) karst a
pitons; (German.) Kegelkarst, Turmkarst;
(Greek.) konoethes karst; (Italian.) carso
di torri, carsismo con forme residuali
coniche; (Russian.) karst s koniceskimi
ostancami; (Spanish.) karst de conos;
(Turkish.) konili karst; (Yugoslavia.)



stozasti krS, ¢okasti kras stoz¢sti, kras.
See also cockpit karst. Compare: cupola
karst, pinnacle karst, and tower karst.

confined. A modifier which describes a
condition in which the potentiometric
surface is above the top of the aquifer!®?,
Synonymous with artesian.

confined aquifer. 1. An aquifer bounded
above and below by confining units of
distinctly lower permeability than that of
the aquifer itself. 2. An aquifer
containing confined ground water.
Generally, a confined aquifer is subject to
pressure greater than atmospheric®.

confined water. Water separated from the
atmosphere by impermeabl e rock
stratumf*®!,

confining bed. A body of impermeable or
distinctly less permeable material
stratigraphically adjacent to one or more
aquifers®. Synonymous with confining
unit.

confining unit. 1. A hydrogeologic unit of
impermeable or distinctly less permeable
material bounding one or more aguifers
and is ageneral term that replaces
aquitard, aquifuge, aquiclude®?, 2.
Means a body of impermeable or
distinctly less permeable material
stratigraphically adjacent to one or more
aquifers®. Synonymous with confining
bed.

confining zone. A geological formation,
group of formations, or part of a
formation that is capable of limiting fluid
movement above an injection zond??.,
See confining unit.
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confluence. Junction point of streams™.

conformal mapping. The transposition and
solution of plane flow problemsin a
complex plang?®.

conglomerate. Rock consisting of large
well rounded waterworn particles™®.

conical wall niche. See meander niche.

conjugate jointsor faults. Two sets of
joints or faults that are formed under the
same stress conditions (usually shear
pairs).

conjunctive use. The use of both surface
water and ground water'®.,

connate water. Water entrapped in the
interstices of a sedimentary or extrusive
igneous rock at the time of its
depositiont*?,

consequent river. A river flowing down
the original slope of geologic beds or
general slope of topography!*®.

conservation. The use of natural resources
in away that assures their continuing
availability to future generations; the wise
use of natural resources.

consolidation. 1. The binding of grains by
cementing material to solid matrix*®. 2.
The gradual reduction in the water
content (void ratio) of asaturated soil, as
aresult of an increasein the pressure
acting on it, because of the addition of
overlying sediments or the application of
an external load. A laboratory test
commonly known as a one-dimensional
consolidation test (odometric test), is



performed on soil samplesto evauate
consolidation. From such atest, the
coefficient of consolidation, ¢, usually
expressed in cm?/sec, is calculated asthe
ratio

where K is the hydraulic conductivity, m,
is the coefficient of volume
compressibility, and vy,, is the unit weight
of water. The theory of consolidation
leads to arelation between degree of
consolidation and time:
c, -t
U% = 2
H2

In this expression U is the degree of
consolidation or the percentage of total
consolidation occurring in some timet; ¢,
is the coefficient of consolidation; and H
is half of the sample's thickness when the
odometric test is performedY,

consolidated rock. Rock that has become
hard and coherent through compression
and lithificationt®l,

constant-temperature zone. The areaof a
cave where air temperature is unchanging
throughout the year and approximates the
average annual temperature
aboveground®. See also zonation.

constructive waterfall. A large rimstone
dam on a surface stream!’®. See rimstone
dam. Synonyms: (French.) chute
incrustante; (German.) Wal%erfall,
inkrustierender?, Snter...?, Snterbecken,
(Greek.) katarraktis; (Italian.) (vasche
d’incrostazione); (Spanish.) dique
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travertinico; (Turkish.) distm;
(Yugoslavian.) slap, precaga.

consumer. Any living thing that is unable
to manufacture food from nonliving
substances, but depends instead on the
energy stored in other living things®?,
See also carnivore; decomposers; food
chain; herbivore; omnivore; producers.

consumptive use. The quantity of water
used annually by crops or natural
vegetation due to transpiration, tissue
building, and evaporation from adjacent
soill2¢,

contact load. The solid materia in sliding
or rolling contact with a stream bed!*..

contact spring. See spring, contact.

contaminant. 1. An undesirable substance
not normally present or an unusually high
concentration of a naturally occurring
substance in water or soil®. 2. Any
physical, chemical, biological, or
radiological substance or matter in
water'?, See also pollutant.

contaminant plume. An elongated body of
ground water containing contaminants,
emanating and migrating from a point
source within a hydrogeol ogic unit(s)?.

contaminate. To introduce a substance that
would cause (a) the concentration of that
substance in the around water to exceed
the maximum contaminant levels; or (b)
an increase in the concentration of that
substance in the ground water where the
existing concentration of that substance
exceeds the maximum contaminant
leveld??, See also pollutant.



contamination. The addition to water of
any substance or property preventing the
use or reducing the usability of the water.
Thereis no specific limits, since the
degree of permissible contamination
depends upon the intended end use, or
uses, of the water’®. Sometimes
considered synonymous with pollution.

continuous stream. A streamthat is
continuous in space from source to
discharge point!*®,

contributing region. That region which
contributes to well discharge in inclined
water-table flow™,

control. The combined effect of channel
characteristics (area, shape, slope,
roughness) on rating curve®.

conulite. A hollow, cone-shaped speleo-
them formed when a conical depressionis
drilled in cave mud by falling water.
Subsequent erosion may remove the mud,
isolating the calcite lining of the
depression™?,

convective diffusion. See mechanical
dispersion, coefficient.

convective transport. The component of
movement of heat or mass induced by
thermal gradients in ground water®?. See
also advection.

convection. The process whereby heat is
carried along with the flowing ground
water(?,

convergence. Net horizontal inflow of
moisture per unit area*®,

cooling water. Water used only for cooling
purposes .

cool spring. Spring water temperature
below mean annual surface
temperature®.

coprolite. Thefossilized excrement of
vertebrates such as fishes, reptiles, an
mammals, larger than afecal pellet,
measuring up to 20 cmin length,
characterized by an ovoid to elongate
form, a surface marked by annular
convolutions, and a brown or black color,
and often composed largely of calcium
phosphate; petrified excrement!™.

coprophage. A scavenger which feeds on
animal dung, including guano!®.

coquina. Porous limestone composed of
broken shell fragments.

cor alloid speleothem. Any variety of
microcrystalline, coralloid or botryoidal
calcite deposit that is distinguished by
curved outer surfaces and curved internal
structures. Large examples, including
clouds, are formed under water. Smaller
varieties, a'so known as cave coral and
cave popcorn, are splash deposits, or are
precipitated onto cave passage walls from
mists or thin surface films of saturated
water,

corrasion. Mechanical erosion performed
by such moving agents as water, ice, and
wind, especially when armed with rock
fragments'?. See also corrosion.

corridor. 1.Long, narrow chasm enlarged
by action of water and into which surface
runoff or stream may flow; may be



located along afault plane, fissure, joint
or between two beds. Struga (Slavic)
refers to such a corridor along a bedding
plane in a carbonate formation'®”. 2.
Relatively narrow passageway permitting
travel between two larger areas. 3. A
fairly level and straight passage that links
two or more rooms or chambersin a cave.
4. Intersecting linear depressions on the
surface of the land, related to joints or
dikes'?. See also bogaz; struga; zanjon.
Related to chasm; bogaz. Synonyms:
(French.) gouffre absorbant; (German.)
Karstgalie; (Greek.) apocheteftikos

kar stikos agogos; (Italian.) dolina
allongata; (Russian.) coridor, hod;
(Spanish.) callejon; (Turkish.) koridor;
(Yugoslavian.) struga, bogaz.

corrasion. Abrasion of the rock floor and
walls of astream channel by rock debris
carried in the water!®.

corrosion. 1. Chemical action of water
containing carbonic acid (also humidic,
nitric, and other acids) on limestones and
dolomites causing partial solution and
related chemical changes in the rocksg®”.
2. Erosion by solution or chemical
action™. 3. The act or process of
dissolving or wearing away metald®. See
also accelerated corrosion; aluvial
corrosion; corrasion; solution. Compare
aggressive water. Synonyms: (French.)
corrosion; (German.) Korrosion; (Greek.)
chemeke thiavroses; (Italian.) dissoluzione,
corrosione; (Russian.) korrozja;
(Spanish.) corrosion; (Turkish.) eritme,
yenme, kemirilme; (Y ugoslavian.)
korozija.

corrosive. Property of aggressive water.

coupole. (French.) Cupolaor hemispheric
hil112],

cove. (Southern Appalachians.) Narrow
steep-sided karst valley flanking
limestone plateaus™.

covered karren. Any karren that is covered
by soil. Draining water is oversaturated
with respect to CO, so that corrosion is
extensive’®. See also wave karren; root
karren; cavernous karren.

covered karst. 1. A fossil or currently
developing karst in karst limestone which
underlies superficial deposits or other
rock, and which may produce landforms
at the surface which reflect subsurface
karstification™; contrasted with naked
karst, which is soil free. See also buried
karst; interstratal karst; mantled karst;
subsoil karst; sulfate-reduction karst. 2.
A generally subdued karst landscape
developed where carbonate rocks are
affected by dissolutional processes
beneath a soil cover (see bare karst)!®.
Synonyms: (French.) karst couvert;
(German.) Bedeckter karst; (Greek.)
kekalymenon kar &t; (Italian.) carso
coperto; (Russian.) pokrytyi karst, pokritij
karst; (Spanish.) karst cubierto; (Turkish.)
Ortllu karst; (Yugoslavian.) pokriveni krs,
pokriti kras.

cow’stail. A length of rope used as a safety
when crossing a rebelay!'.

crack. 1. Tight joint!®®. 2. A small fracture
(i.e. small with respect to the scale of the
feature in which it occurs).

crandallite. A cave minera —
CaAl,(PO,),(OH)s-H,OM.



crawl, crawlway. A cave passagethatis
large enough to be negotiated on hands
and knees™ or so small asto require a
caver to squeeze through on his/her back
or belly™?,

creek, brook. Watercourse of lesser
volume than ariver.

crescentic wall niche. See meander niche.
crest line. Line connecting crests®®,

crest segment. Thetop part of a
hydrograph!*.,

crest-stage indicator. A mechanical gage
that preserves the indication of highest
water level risg’®,

crevice. Opening in arock formation or
glaciert

crevicekarst. Anintricateirregular crevice
system that has formed by solution
widening of closely spaced joints.
Crevices may be as much as 6 meters
across and 20 meters deep. Especially
well developed near riversin lowland
New Guinea™.

critical depth. The depth of flow in open
channels when specific energy is
minimum®e.,

critical depth flume. Venturi or Parshall
flume for discharge measurements®.

critical flow. Open channel flow with
Froude Number equal to unity*®. See
also Froude Number.
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crooked hole. Borehole deflected from the
vertical®,

cross bedding. Oblique deposition of thin
beds with respect to the main planes of
stratification™®.

crossfault. A geologic fault that is oblique
or at right angles to the strike direction of
the beds.

cross section. 1. Vertical section of a
geologic profile®®, 2. A section of acave
passage or a chamber across its width®,

crust stone. A fragile layer of flowstone
covering portions of walls of caves; looks
like aflaky crust. Found in some
Kentucky caves™.

crustaceans. Thelarge class of animals that
includes lobsters, crayfish, amphipods,
isopods, and many similar forms.
Crustaceans typically live in water and
have many jointed appendages,
segmented bodies, and hard
exoskeletong?,

cryokarst. 1. A non-karstic term. Land
surface with closed depression (usually
small and shallow) formed by alternate
freezing and thawing of permafrost or
ground-ice overlying different rock,
including limestone. Theterm *cryokarst’
IS more common in Europe while the term
‘thermokarst’ isused in Americad®. 2. A
karst-like periglacial, or formerly
periglacial, landscape superimposed upon
unconsolidated, superficial deposits.
Cryokarst is characterized by small
depressions or pits that develop due to
settlement of overlying deposits into
voids formed by the melting of entrapped



ice. Also known as thermokarst’®.
Synonyms: (French.) cryokarst,
thermokarst; (German.) Thermokar st,

Cryokarst; (Greek.) thermokarst; (Italian.)

criocarsismo; (Russian.) temokar st,
criokarst; (Spanish.) criokarst,
thermokarst; (Turkish.) don Karsti;
(Yugoslavian.) toplotni ki's temokarst.

cryptokarst. A karst term used to describe
(@) the result of subsurface removal of

limestone taking place beneath permeable

loess resulting in aloss of limestone and
subsequent slow subsidence of the loess

without noticeable surface expression, (b)
theinitia effects of intergranular solution

of rock when thereis practically no
movement of water from microcavity to

microcavity, (c) the karst that developsin
chalk beneath a mantle of itsresidual clay

and chert, and (d) pocketsin limestone
which arefilled with terrarossa or other
residual material and which may be
actively forming, arrested in

development, or ‘inherited’. Becausethis

term has been used for at least four
different meanings, it is recommended
that it be abandoned™*”.

cryptozoa. The assemblage of small
terrestrial animals found living in
darkness beneath stones, logs, bark, etc.
Potential colonizers of caves®!.

crystal cave. A cave in which much of the
surface of the roof, walls, and floor is
covered with well-formed mineral
crystal g9,

crystal pool. In cavesapool, generally
having little or no overflow, containing
crystalg9,
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cuesta, hogback. A nonsymetrical ridge

due to a gently dipping stratum!(*,

cueva. (Spanish.) Cave, especialy one that

is horizontal or nearly sol*®,

cul-de-sac; dead end. A subterranean pas-
sage having only one entry!*?,

cumulative production. The sum total of
volumetric discharge of awell since
production began!*®.,

cupola. A hemispheric hill of limestong™.
See also cone karst; cupola karst; mogote;
pinnacle karst; tower karst. Synonyms:
(French.) cupole; (German.) Halbkugel.

cupola karst. A type of karst topography
common in the tropicsin which the
residual hillsrise in hemispherical or
dome-capped mounds from intervening
depressions or sinkholes®”. See aso
cone karst; cupola; pinnacle karst; tower
karst. Synonyms: (French.) karst a
cupules, coupole; (German.) Kegelkarst;
(Greek.) konoidhes karst; (Italian.)
carsismo con formeresiduali a cupola;
(Spanish.) karst de cupulas; (Turkish.)
kubbeli karst; (Yugoslavian.) kupolni kr's
(kras).

cupula (plura cupulae). A jellylikerod
projecting into the water from a
neuromast, part of afish's or amphibian's
lateral line system. Vibrationsin the
water cause the cupulato move, thus
setting off nervous impulses that enable
the animal to detect nearby movementsin
the water’®. [Not to be confused with
cupola.]



current marking. Shallow asymmetrical
hollows, caused by turbulent waterflow,
that are distributed in rather regular
fashion over limestone surfaces’?.
also scallop.

See

current meter, current counter. A device
used to measure the current velocity
directly at a given point™*®. Synonym:
ammeter.

curtain. 1. Sinuous, thin sheet (or sheets) of
dripstone formed on the roof or walls of a
cave or behind awaterfall'®. 2. A wavy
or folded sheet of flowstone hanging from
the roof or projecting from the wall of a
cave; often translucent and resonant!*?,
See aso bacon; blanket; drapery. Related
to helictite and speleothem. Synonyms:
(French.) draperie stalagmitique;
(German.) Sinterfahne; (Greek.)
parapetasma stalaktitikon; (Italian.)
cortina stalattitica; (Russian.) zanaves;
(Spanish.) bandera, cortina; (Turkish.)
perde; (Yugoslavian.) sigasta zavjesa,
sigasta zavesa.

curve, backwater. A water surface profile
in a stream or channel above a
constriction or impoundment!*,

curve, concentration. Therisinglimb on a
hydrograph curve®.

curve, desorption. Curve of moisture
content verses soil moisture tension®.,

curve, drawdown. A plot of drawdown
with radial distance from awel|™®,

curvefitting. Thefitting of experimental
data points to a theoretical type curve™.
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cutter. 1. (Tennessee.) Solution crevicein
limestone underlying residual phosphate
deposits. 2. A karren-like groove formed
beneath the soil, more commonly referred
to as subsoil karren!’®, See also karren.

cuttings. Rock chipsloosened from the
bottom of a borehole by drilling!*.

cyanotrichite. A cave mineral —
Cu,Al(SO,)(OH),,-2H,01*Y,

cycle. Regular periodic occurrence of an
event!®,
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dam. A structure across a watercourse that
impounds water; may be natural or
artificial*®,

damping. The process of gradually
reducing amplitude of a periodic event
such as acoustic oscillations in velocity

logging!*®.
dar gegit. Seeaide.

Dar cian velocity; seepage velocity. See
specific discharge.

Darcy’slaw. Anempirical law given as

dh
¢ K4 dL
which states that the average volumetric
discharge of flow through a porous
medium is directly proportional to the
hydraulic gradient assuming that the flow
islaminar and inertia can be neglected.
Note: Q=discharge, K=hydraulic
conductivity, A=cross-sectional area,
dh/dL=gradient, and aminus signis
attached as a convention to indicate that

flow occurs in the direction of decreasing
head!®.

Darcy unit. A practical unit for the measure
of intrinsic permeability!*®.

Dar cy-Weisbach equation. An empirical
equation given as

_ _4|3Rean
9 Ade

which states that in contrast to laminar
flow, the average volumetric discharge of
flow isdirectly proportiona to the square
root of the driving force and that the
friction lossis equal to the hydraulic
head™. Note: Q=discharge, A=cross-
sectional area, R=hydraulic radius of the
conduit, g=gravitational acceleration,
f=some friction factor, dn/dL=gradient,
and | have attached a negative sign to
indicate that ground-water flow occursin
the direction of decreasing head. In most
instances, a negative sign is not included
because it is not possible to take the
sguare root of a negative number.

dark adaptation. A changein the retina of
the eye sensitizing it to dim light (the eye
“becomes accustomed to the dark”)!%.
Compare light adaptation.

dark zone. The part of acave which
daylight does not reach!®.

dating of cave sediments. Determination
of the age of development of cavesis
normally impossible. Only the sediments
they contain can be dated, and these must
necessarily be younger than the
containing passage. Geomorphol ogical
correlations may allow more accurate
dating of the cave erosion. The most
useful dating method in current useis
based upon a knowledge of the rates of
decay of radioactive isotopes of uranium
to thorium in stalagmites. This technique
allows measurement of agesin materid
up to 350,000 years old. Dating of
stalagmites has confirmed that many cave
ages lie beyond thisrange. Electron spin
resonance (ESR) measures the cumulative
effects of radiation that are partly a
function of time and can give stalagmite



ages back to about 900,000 years.
Palacomagnetism may recognize events
up to 2 million years old, but a sequence
of palacomagnetically dated sedimentsis
required to allow identification of the
actual ages”.

datum plane. A referencelevel to which
topographic or water levelsin wells are
related!’®,

daylight hole. A holein the roof of acave,
reaching the surface™.

dead cave. A dry caveinwhich all solution
and precipitation has ceased!!?.

dead end. See cul-de-sac.
dead water. Standing, stagnant water™®.

debris. 1. Any material found to have been
washed into a cave from some other
locality. 2. Coarse rock fragments
resulting from erosion and disintegration
of bedrock!*®,

debriskarren. These are pinnacles that
form in limestones with athin sheet
structure that soon fall into smaller
fragments®. See also pinnacles.

decalcification. Removal by solution of the
calcium carbonate constituents from a
rock or sediment, leaving a residuum of
noncal careous material!® 2. Synonyms:
(French.) décalcification; (German.)
Losungsr tickstand (Entkalkung); (Greek.)
exasvestoses, (Italian.) decalcificazione;
(Russian.) dekaljcifikacija; (Spanish.)
decalcificacién; (Turkish.) karbonatim
giderme; (Yugoslavian.) dekalcifikacija.
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Deckenkarren. (German.) Solutional
pendant features in cave ceilings™.

declination. The angle from true (or grid)
north to magnetic north for agiven time
and place®!.

declogging. The cleaning of clogged well
surface or screeng’®,

decomposers. Living things, chiefly
bacteria and fungi, that live by extracting
energy from the decaying tissues of dead
plants and animals. In the process, they
also release ssimple chemical compounds
stored in the dead bodies and make them
available once again for use by green
plants®,

decoration. Cave features due to secondary
precipitation of calcite, aragonite,
gypsum, and other rarer minerals.

deep percolation. The drainage of soil
water downward by gravity below the
maximum effective depth of the root zone
toward storage in subsurface strata??.

deflocculation. The breakup of flocs of gel
structures by use of athinner'®.

deformation. Changing of form, volume,
and relative position of rock masses’®.,

degradation. 1. Geological action of
wearing down a surfac™®. 2. the process
of degrading water quality in an aquifer
by the addition of contaminants, either
naturally or artificially. 3. The process by
which various chemicals are altered to
form new chemicals; breakdown.



degree of cementation. The degree to
which arock has been solidified due to
cementation®.

degree of karstification. Theratio of the
volume of openings to the total volume of
a soluble massif, expressed as a
percentage. It isthe sum of the activity
indices from theinitiation of
karstification, and so is normally applied
only to carbonate rocks with little or no
primary porosity®. Related to corrosion
and solution. Synonyms: (French.) taux
de kar stification; (German.) Ausmaf3
(Grad) der Verkarstung; (Greek.) vathmos
karstikiiseos; (Italian.) grado di
carsificazione; (Spanish.) grado de
kar stificacion; (Turkish.) karstlasma
derecesi; (Yugoslavian.) stupanj krskog
procesa, stopnja zakrasevanja, stepen
kar stifikacijé.

degree of saturation. See percent

saturation.

delay. The lapse time between signal
emission and signal reception in seismic
logging!*®.

delta. A triangular deposit of sediments at
the inflow of ariver into an ocean or
lake!®!,

demand. Therate of draft from an aquifer
or reservoir to meet a certain demand™®.

demineralization. Theremova of mineral
matter from water!*el,

dendritic. Tree-like pattern!*®.

dendritic drainage pattern. A drainage
pattern in which the streams branch
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randomly in al directions and at amost
any angle, resembling in plan the
branching habit of certaintrees. Itis
produced where a consequent stream
receives several tributaries which in turn
arefed by smaller tributaries. Itisan
indicative of insequent streams flowing
across horizontal and homogeneous strata
or complex crystalline rocks offering
uniform resistance to erosion. This
pattern may form on top of the land
surface or below the land surface in karst
aquifers with anastomoses forming the
smaller tributaries.

density. The mass of water per unit volume,

usually stated in grams per cubic
centimeter (gm/cm?®), but may also be
measured in pounds per gallon (Ib/gal),
pounds per cubic foot (Ib/ft%), and
kilograms per cubic meter (kg/m?.)
Density of fresh water is taken to be 1.0.

density current. A gravity-induced flow of

one current through, over, or under
another, owing to density differences.
Factors affecting density differences
include temperature, salinity, and
concentration of suspended particles.

denudation. The wearing away of

overlying loose rock to top of bedrock!.

denuded karst. Subsoil karst or interstratal

karst which has been exposed by erosion
of its cover*”, See also exposed karst;
interstratal karst; subsoil karst.
Synonyms: (French.) karst dénudé;
(German.) nackter Karst, oberflachlicher
Karst; (Greek.) apogymnomenon karst;
(Italian.) carso denudato, carso nudo;
(Russian.) golij karst, otkritij karst;
(Spanish.) karst denudado; (Turkish.)



belirgin karst; (Yugoslavian.) ogoljeli kr's
(kras), goli krgkrés), razkriti kras.

depletion. The withdrawal of water at a
greater rate than replenishment!.,

deposition factor. The factor that describes
the settling of suspended solids within
pore space!’®,

depression. A small hollow in a surface!’.
depression spring. See spring, depression.

depth gage. 1. Any device used to measure
depths such as water level in welld®, 2.
Specific gage for measuring river stage™®.

depth of penetration. Inelectrica
resistivity surveys, it is the depth to which
an electrical field penetrates into the
subsurface as a function of electrode
spacing!*®.

desalinization. The process of salt
removal®,

desander. A device used to separate sand
from well water!*®,

descender. A mechanical device for
descending ropes®.

desert. 1. Region where precipitation isless
than 10 inches per year. 2. Region where
the net moisture inflow istoo small to
support vegetation!*,

desiccation. The removal of moisture by
evaporation or drying™.
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desiccation crack. A crack formed in soil
asaresult of shrinkage to adrying
volumé?9.

desor ption. The reverse process of
sorptioni??, See also sorption.

detritus. Loose material originating from
disintegrated and weathered rock!®,

developed section. Theresult of
straightening out a section composed of
several parts with differing directions into
one common plane. Usually the planeis
vertical and the length of the section
egual s the plan lengths of the passages
and chambers comprising™®.

development. The act of repairing damage
to the formation caused by drilling
procedures and increasing the porosity
and permeability of the materials
surrounding the intake portion of the
wel 18,

deviation. 1. Deflection of arecording from
abase line (e.g., the deviation from
vertical of aborehole)®. 2. Usually a
sling of rope or tape attached to a natural
anchor at one end and clipped to the rope
with akarabiner at the other. Used to
avoid rub points on pitches®!. Synonym:
redirection.

dew-point. The point at which dew
formation starts for given temperature and
humidity conditions ..

D-horizon. The zone of bedrock in a soil
horizon™®,

diagenesis. Post depositional physical and
chemical changes in sediment!*,



diatomaceous earth. A light-colored, soft,
siliceous earth composed of the shells of
diatoms, aform of algae. Some deposits
are of lake origin but the largest are
marine®.

differential water capacity. The absolute
value of the rate of change of water
content with soil water pressure. The
water capacity at a given water content
will depend on the particular desorption
or adsorption curve employed.
Distinction should be made between
volumetric and specific water capacity®?.

diffuse circulation; diffuse flow.
Circulation of ground water in karst
aquifers (or other aquifers) under condi-
tionsin which all, or aimost all, openings
(primary and secondary) in the karstified
rock intercommunicate and are full of
water but have not been selectively
enlarged in specific zones by dissolution,
and so thus no concentration of ground
water occursin restricted conduits® 2,
The ground-water flow is generally slow-
moving, may be laminar, and have a
uniform discharge and slow response to
storms. It isbeing replaced by the term,
slow flow, because significant confusion
regarding its usage especially when
thought of asin terms of porous-media
flow. Synonyms:. (French.) circulation
diffuse; (German.) Diffuse
Grundwal3er bewegung; (Greek.)
thiacheomenon ydhor; (Italian.)
circolazione carsica diffusa; (Spanish.)
circulacion saturada difusa; (Turkish.)
yaygin dolasim; (Y ugoslavian.) difuzno
tecenje.

diffusion. Process whereby ionic or
molecular constituents move under the
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influence of thelir kinetic activity in the
direction of their concentration
gradient!??,

diffusion coefficient. See molecular
diffusion, coefficient.

diffusion, convective. See mechanical
dispersion, coefficient.

diffusivity, soil water. The hydraulic
conductivity divided by the differential
water capacity (care being taken to be
consistent with units), or the flux of water
per unit gradient of moisture content in
the absence of other force fields'?.

diffusivity, hydraulic. Theratio of
transmissivity divided by the storage
coefficient or the hydraulic conductivity
divided by the specific storage?.

dig. An excavation made to discover or
extend a cave or to uncover artefacts or
animal boned?®.

dike. 1. A wall or embankment protecting
lowlands from being flooded™®. 2. A
subsurface sheet-like igneous intrusion
into bedrock fractures™®.

Dinaric Karst. The extensive expanse of
karst landscape stretching from Italy,
across the whole of southern Sloveniaand
Croatia, into parts of south-west Bosnia
and across Montenegro, ultimately
extending into Albania and Greece!®.

dip. 1. The angle between an inclined
bedding plane in arock sequence and the
horizontal. The dip value includes an
inclination and a direction and the two
components are generally quoted in this



order and in the format 10° ENE or 10°
towards 025° magnetic (etc.). Thedip
direction isdown the slope. Truedipis
the maximum dip value of agiven
bedding plane; other, lesser values,
obliquely down the same bedding plane,
referred to as apparent dips. The
direction at right-anglesto the true dip,
where the dip valueis zero, isknown as
the strike!®. 2. Maximum plunge of
sloping planar features (e.g bedding,
fractures) within a geological formation
measured perpendicularly to the strike of
the features. See also strike; hade.

dipmeter survey. A geophysical borehole
logging method where the dip of the
penetrated strata is measured!’®.

diphenyl brilliant flavine 7GFF, direct
yellow 96. A yellowish dyeinitially
developed to color tennis balls and
subsequently shown to be useful in
environmental tracing studies. Dye type:
Stilbene. See aso fluorescent dyes.

discharge. The volumetric flow of water
through a given cross section.,

dischargearea. Anareainwhich ground
water is discharged to the land surface,
surface water, or atmosphere!?.

discharge, evaporation. The direct
discharge of ground water to the
atmosphere by evaporation'®.

discharge, hydraulic. The discharge of
ground water through springs or wells®.,

discharge, maximum. The maximum
discharge of ariver or spring during high
flow conditions™.

discharge, natural. The discharge of water
into surface water bodies or springflow!™.

discharge hydrograph. A graph showing
the discharge of water as a function of
time!®,

discharge pipe. A pipe through which a
pump discharges’®.

discharge pressure. The pressure at which
acertain discharge takes place’®.

discharge velocity. The rate of discharge of
water through a porous medium per unit
of total area perpendicular to the direction
of flow.

disconformity. A geological unconformity
between parallel beds, often with some
series missingt .

discontinuity. 1. A point wherea
mathematical function becomes
nondefined*®. 2. An unconformity in
which the bedding planes above and
below the break are basically pardlel,
indicating a significant hiatusin the
orderly sequence of sedimentary rocks. 3.
A surface at which seismic-wave
velocities abruptly change.

discontinuity surface. Any surface across
which some property for arock massis
discontinuous. Thisincludes fracture
surfaces, weakness planes, and bedding
planes but the term should not be
restricted only to mechanical continuity.

dispersion. The spreading and mixing of
chemical constituentsin ground water
caused by diffusion and mixing due to



microscopic variations in velocities
within and between pores®.

dispersion coefficient. 1. A measure of the
spreading of aflowing substance due to
the nature of the porous medium, with its
interconnected channels distributed at
random in all directions®?. 2. The sum of
the coefficients of mechanical dispersion
and molecular diffusion in a porous
medium'®,

dispersion, longitudinal. Process whereby
some of the water molecules and solute
molecules travel more rapidly than the
average linear velocity and some travel
more slowly which results in spreading of
the solute in the direction of the bulk

flow!?,

dispersion, mechanical. See mechanical
dispersion.

dispersion, transverse. Spreading of the
solute in directions perpendicular to the
bulk flow!?Z,

dispersion zone. A zone of intermixing in
miscible flow or in seawater
encroachment. See also transition
zonel®l,

dispersivity. A geometric property of a
porous medium which determines the
dispersion characteristics of the medium
by relating the components of pore
velocity to the dispersion coefficient!??,

displacement. 1. The process of replacing
one fluid in a porous medium by
anothert®, 2. A changein position of a
material point. See also miscible
displacement.
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disposal well. A well used for the disposal
of waste into a subsurface stratum. See
also injection wel 11?2,

dissociation. A chemical process that
causes a molecule to split into simpler
groups of atoms, or ions. For example,
the water molecule (H,O) breaks down
spontaneously into H* and OH~ iong™®.

dissolution. See solution.

dissolution of limestone. The solubility of
calcite (and hence of limestone) in pure
water isvery low, but is vastly increased
in the presence of carbon dioxide. This
gas, dissolved in the water to produce
carbonic acid, permits dissociation of
calcium carbonate, and dissolution rates
and loads are therefore directly related to
carbon dioxide content. This accounts for
the importance to limestone dissolution of
plant growth; soil water contains greatly
more carbon dioxide than stream waters.
Further dissolution occurs due to mixing
of saturated waters of different carbon
dioxide content (see
Mischungskorrosion), because of a non-
linear relationship between carbonate
saturation and carbon dioxide content.
This processis of mgor significance to
continued dissolution within the phreas.
Cold water can dissolve more carbon
dioxide but, with respect to cave
development, this climatic factor is
overwhelmed by the higher organic
activity producing more carbon dioxide in
warmer environments. Loss of carbon
dioxide, by diffusion into open air, causes
water to precipitate calcite as
speleothems. Limestone dissolution may
also be achieved by organic acids or by
strong acids, particularly sulphuric acid,



though such effects are normally far less
than that of carbon dioxide. Strong acid
dissolution is probably involved in the
inception of most underground drainage.
Dissolution by sulphuric acid formed by
oxidation of sulfide minerals or gases
may be amajor cave-forming process in
some regions, and was largely responsible
for the enlargement of Carlsbad Caverns
and Lechuguilla Cave, New Mexico!®.

dissolution zone. A lateraly extensive zone
where extensive dissolution of bedrock
has occurred.

distortion. A changein shape of asolid
body.

distribution coefficient. The quantity of
the solute, chemical, or radionuclide
sorbed by the solid per unit weight of
solid divided by the quantity dissolved in
the water per unit volume of water!?.

distribution, frequency. Distribution of the
number of occurrences of avariate.

disturbance. In geology, any change of the
original position of rocks by folding™®.

disturbed sample. A sample disturbed with
respect to its original mode of packing
and sedimentation (e.g., adrill core)*,

divide. 1. A line connecting the highest
topographic elevations or ground-water
crests that separate one drainage basin
from another’®, 2. A ridge in the water
table or potentiometric surface from
which the ground water represented by
that surface moves away in both
directions. Water in other aquifers above
or below, and even in the lower part of
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the same aquifer, may have a
potentiometric surface lacking the ridge,
and so may flow past the divide. See also
ground-water divide; water-table divide.
Synonyms: ground-water divide; ground-
water ridge; water-table divide. 3. (a) The
line of separation, or the ridge, summit, or
narrow tract of high ground, marking the
boundary between two adjacent drainage
basins or dividing the surface waters that
flow naturally in one direction from those
that flow in the opposite direction; the
line forming the rim of or enclosing a
drainage basin; aline across which no
water flows. 3. (b) A tract of relatively
high ground between two streams; aline
that follows the summit of an interfluve™.
See also drainage divide.

DNAPL. Abbreviation for dense
nonaqueous phase liquid. Liquidsfaling
into this category have specific gravities
greater than water (the specific gravity for
water isusualy taken to be one), are
relatively immiscible with water, and tend
to migrate downwards through the vadose
and phreatic zonesin arelatively
unimpeded manner. See also LNAPL;
immiscible; NAPL.

dog-tooth crystal; dog-tooth spar. A
variety of calcitein the form of sharp-
pointed crystals?®.

doline; sinkhole. A basin- or funnel-shaped
hollow in limestone, ranging in diameter
from afew meters up to a kilometer and
in depth from afew to severa hundred
meters. Some dolines are gentle grassy
hollows; others are rocky cliff-bounded
basins. A distinction may be made by
direct solution of the limestone surface
zone, (solution dolines), and those formed



by collapse over a cave, (collapse
dolines), but it is generally not possible to
establish the origin of individual
examples’®. Solutional enlargement is
either circular in plan, if thereis one
dominant vertica joint, or otherwise
irregular if there are several and can
achieve dimensions of up to 1,000 meters
in diameter and 100 meters deep. Where
akarst bedrock is covered by superficial
deposits, solutional enlargement permits
the latter to subside into vertical fissures,
creating subsidence cones or alluvial
dolines, whose slopes are unstable
because of the unconsolidated nature of
the surface material. The bedrock
remains covered in the first instance.
Dolines are also formed by the large-scale
subsidence caused by cave roof-collapse
of near-surface caverns; in thisinstance,
the collapse doline, the sides are cliff-like
and the floor composed of the irregular
blocks from the fragmented roof. Cave
roof-collapse is considered arelatively
rare phenomenon. Closed depressions
receiving a stream are known as swallow
holes or stream sinks. A dolinewhichis
largely dependent upon snow for
solution-enlargement is known as a kotlici
or Schneedoliné®. In Americamost
dolines are referred to as sinks or
sinkholes. See also jama; pit; ponor;
sink, sinkhole; stream sink; swallet;
swallow hole; sumidero. Synonyms:
(French.) doline; (German.) Dolinen,
Karsttrichter; (Greek.) tholene; (Italian.)
dolina, pozzo naturale; (Russian.)
karstovaja voronka, karstovaja kotloving;
(Spanish.) dolina; (Turkish.) diden,
kokurdan, huni; (Yugoslavian.) vrtaca,
ponikva, dolac, do, duliba, kotli¢, konta.

dolinekarst. Karst dominated by closed

depressions, chiefly dolines, perforating a
simple surface®,

dolinelake. A small karst lake occupying a

doline or closed depression in limestone.
The term implies that the dolineis at or
near the ground-water table and in
hydrological continuity with it, or that the
base of the doline is sealed with an
impermeable layer such as clay!®. See
also sinkhole pond. Synonyms: (French.)
lac de doline; (German.) Dolinenseg;
(Greek.) limni dholina; (Italian.) lago di
dolina, lago carsico; (Russian.) karstovoe
ozero; (Spanish.) dolina laguna, torca
laguna; (Turkish.) obruk golu;
(Yugoslavian.) kr3ko jezero, kra3ko jezero.

dolomite. 1. The pure minera dolomite has

the composition CaMg(CQO,), and has
properties very similar to those of calcite.
The rock dolomite consists mainly of the
mineral dolomite, with subordinate
calcite, and has properties very similar to
those of limestone. The natural
dissolution of dolomiteis generally
slower than that of limestone. Hence,
dolomite karst is generally less well
developed than limestone karst, though
exceptions do occur in areas such as
north-west Canada. Large, deep caves
can form in dolomite, as in the Rand of
South Africa®. 2. A mineral composed
of calcium magnesium carbonate,
CaMg(CO,),. 2. Rock chiefly composed
of the mineral dolomite!’®. Also called
dolostone.

dolomitic limestone. A limestone

containing a significant proportion of the
mineral dolomite but in which calciteis
more abundant (e.g. 10-45% dolomite,



90-55% calcite). Many dolomitic
limestones originate as calcite limestone that
is subsequently affected by magnesium-rich
water that replaces part of the calcite with
dolomite?,

dolomitic flour (sand). A loose mealy rock
or residuum, produced by the
disintegration of dolomitic limestones
under the processes of karstification'®.
Synonyms: (French.) sable dolomitique;
(German.) Dolomitsand, Dolomitasche;
(Greek.) dholomitikon alevron; (Spanish.)
arena dolomitica; (Turkish.) dolomit

kumu; (Y ugoslavian.) dolomitni pijesak, d.

pesak, d. pesek.

dolomitization. The process whereby
limestone becomes dolomite by the sub-
stitution of magnesium carbonate for part
of the original calcium carbonate™®.

domain. A biological region of the earth's
crust'®.

dome. 1. A high shaft in aroom or passage
formed by solution™!. 2. A large
hemispheroidal hollow in the roof of a
cave,formed by the breakdown and/or salt
weathering, generally in mechanically
weak rocks, which prevents bedding and
joints dominating the form®!. See also
dome pit.

dome pit. 1. American term defined by
Davis (1930) ‘ Mammoth Cave possesses
severa extraordinary vertical cavities of
which the arched tops are called domes
and the deep bottoms are called pits. The
combined name, dome pits, is here used
for them’. 2. A deep shaft in acave,
intersected by a passage at or near its
mid-section®. See aven. Synonyms:

(French.) évorsion, marmite inversée;
(German.) Deckenkolk; (Greek.) vathis
l&kkos me thdlon; (Italian.) marmitta
inversa; (Spanish.) marmita inversa;
(Turkish.) kemerli obruk.

donga. Inthe Nullarbor Plain, Australia, a
shallow, closed depression, several meters
deep and hundreds of meters across, with
aflat clay-loam floor and very gentle
slopes®!,

doublebrakebars. A rappel device used
by caversthat consists of two carabiners
with a brake bar on each and connected
together with another carabiner or a metal

ring™.

downwarping. A down bending of stratum
to form a depression or syncling*®.

drag. Theresistance force of flowing fluid
on a solid boundary™.

drainagearea. A horizonta projection of
an areadrained by a particular river
system!*®,

drainage basin. The land areafrom which
surface runoff drainsinto a stream
channel or system of stream channels, or
to alake, reservair, or other body of
water’®. Inakarst setting, subsurface
drainage (internal drainage) may have
boundaries defined on the basis of
comprehensive ground-water tracing
studies. See also ground-water basin.

drainage density. A ratio of total channel
segments lengths cumulated for all orders
to basin ared®.



drainageditch. A small channel through
which surface water can drainf®,

drainagedivide. Therim of adrainage
basin®®. See aso divide; ground-water
divide;, water-table divide.

drainage network. A system of streams
and rivers draining a given basinl*®,

drainage pattern. A geometric
arrangement of stream segmentsin a
drainage system!*®!,

drainageratio. A ratio of runoff to
precipitation!*®,

drainage system. A network of streams and

tributaried .

drainagewell. 1. A well installed to drain
surface water, storm water, or treated

waste water into underground strata®?. 2.

A water well constructed to remove
subsurface water or to reduce a
hydrogeol ogic unit’s potentiometric
surface?.

drain tile; fren