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The information contained in this publication was compiled by
members of the Kansas Speleological Society and the Kansas cave
explorers that preceded them. These cavers, through their coopera-
tion with each other and their dedication to the study of Kansas
caves, have assembled an impressive body of knowledge. Before 1960
only 30 caves were known in the state. This number has now grown
to more than 800 caves in 51 counties.

A group of cavers gathered in Topeka, Kansas, on January 14,
1984, and formed the Kansas Speleological Society (KSS). The KSS
was chartered in the National Speleological Society on May 30, 1984,
and became an official nonprofit corporation in Topeka, Kansas, on
July 22, 1985. The Articles of Incorporation define the purposes of
the KSS:

To further explore, study and promote conservation of Kansas’ caves, rock
shelters and other natural underground resources; to include water and land
drainage, items of historical and archaeological import, formations and
speleothemic deposits and wildlife—both animal and plant. Furthermore,
the Kansas Speleological Society seeks to enhance public awareness and
knowledge of the above resources through a continuing process of informa-
tion dissemination and publication. Safety, intra- and interstate cooperation
and consideration are also part of our organizational purpose.

It is our sincerest wish that this publication serve those objectives
and contribute to greater understanding of Kansas caves and the
state’s geologic diversity. Undoubtedly this publication will increase
Kansas cave visitation, which could have a negative effect on the
caves through vandalism and wildlife disturbance. However, Kansas
caves are already being destroyed at an alarming rate by pollution
and filling. It is estimated that the 42 caves now known in Butler
County represent about half the caves originally in that area. These
caves have been filled with rock (for road construction), inundated by
lake water, polluted by petroleum, or in some cases used as illegal
dumps. It is hoped that through better ublic education about
Kansas caves, more caves can be saved tor the future.

We thank Rex Buchanan, Catherine Evans, and Mimi Braverman
for assisting with the writing of this book and the reviewers for their
many helpful suggestions.

The Kansas Geological Survey compiled this publica- This publication is printed in New Century School-
tion according to specific standards, using what is book on recycled paper with soy ink. The book was
thought to be the most reliable information available. produced on an Apple Macintosh IIsi and Ilcx using the
The Kansas Geological Survey does not guarantee software PageMaker by Aldus. The illustrations were
freedom from errors or inaccuracies and disclaims any prepared with Adobe Illustrator and Aldus FreeHand.
legal responsibility or liability for interpretations made
from the publication, or decisions based thereon. iy D .
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fter exploring caves in Missouri for

several years, I became curious
, about whether there were any
- caves in my own state, Kansas. [
" was doubtful but went to the

Kansas Geological Survey, where 1
learned that there is a cave called Spring Cave
that was reportedly a mile long. Jon Beard and I
located the cave and attempted to explore it. Upon
entering the cave, we walked straight back a few
hundred feet in a narrow passage to a mud choke.
Well, it was a cave, but no big deal. Back near the
entrance we rested, enjoying our little cave a few
more minutes. We noticed that water was coming
from a mostly water-filled passage off to the right.
In my years of hiking through the mud-filled
passages of Missouri caves, it had never occurred
to me that a cave passage might be filled with
water. With great apprehension we slowly inched
our way down this water-filled conduit. The water
was cold, but we just had to know where it came
from! After about 100 feet (30 meters) we came to
a small room and a right-angle turn. Our lights
revealed a walking passage as far as we could see.
We rapidly covered 1,000 feet (300 meters) of
passage until we were stopped by a low area and
our own shivering. We were to return with wet
suits and surveying equipment many times to this
cave. We were hooked on Kansas caving!

As we learned, few people think of Kansas when
caves are mentioned. Most people envision vaca-
tion spots—Carlsbad Caverns in New Mexico,
Mammoth Cave in Kentucky, and other American
commercial caves. Yet Kansas ranks eighteenth in
terms of the number of known caves among the 50
states, all of which have caves. More than 800
caves have been cataloged in 51 of the 105 Kansas
counties.

What is a cave? Webster’s Dictionary defines it
as a natural underground chamber with an open-
ing to the surface. This definition, however, leaves
many questions unanswered. How big does a
cavity have to be before it is considered a cave? If
someone quarries or otherwise alters a cavity, is it
still a cave? It seems that no two speleologists—
scientists who study caves—agree on the answers
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to these and other questions. The caves included in
this publication fit the following definition:

A cave is an underground void that is the result of the
solution or erosion of the earth by natural causes and is
large enough to accommodate an adult. Overhang
shelters caused by weathering are defined as caves only
when they are at least 20 feet long, including vertical
and horizontal cave passages.

No matter the definition, questions still remain.
To some cavers, a cavity is not a cave until it goes
beyond the range of sunlight. But some caves are
positioned in such a way that sunlight travels
hundreds of feet into the cave. Other caves have so
many “skylight” openings that they are literally
bathed in sunlight along their entire length. To put
it simply, if one person calls it a cave and can find
someone to agree, it’s a cave.

Many different types of caves are found
throughout Kansas. Some were created by solution
of the rock by surface and ground water. Others
were formed by other erosive forces, such as wind,
rain, and fluctuating temperature. Kansas caves
have formed in sandstone, limestone, gypsum,
chalk, conglomerate, and loess. These sedimentary
materials were deposited over millions of years
during the Mississippian, Pennsylvanian, Per-
mian, Cretaceous, Tertiary, and Quaternary
periods of geologic history (fig. 1). The caves are
found in several different physiographic regions of
Kansas (fig. 2). Each region is unique, and the
caves found within reflect each region’s character-
istics. The purpose of this book is to describe the
caves found in several of the physiographic regions
of Kansas, focusing particularly on the geology of
the caves, how the caves formed, the kinds of
animals that are found within the caves, and in
some cases how the caves have been used by
people.

This book is aimed primarily at a nontechnical
audience that knows little about caves or the
geology of Kansas. Although it is written with such
readers in mind, the book occasionally uses some-
what technical terms or words that are unfamiliar
to some readers. Tt a glossary at the end of the
book provides nontechnical definitions of many of
these terms.

— Jim Young












today as the Red Hills. The Red Hills area contains
more caves than any other part of Kansas, and a
section of this book is devoted to them.

During the Cretaceous Period of geologic his-
tory, about 100 million years ago, Kansas was once
again covered by seawater. Along the edges of
those seas and in the deltas of rivers that drained
into them, huge stretches of sand were deposited;
this sand eventually formed sandstone. The
sandstone is soft and easily eroded and contains
many caves, particularly in central Kansas. These

are discussed in the section on sandstone caves.
Farther west, the seas deposited limestone, and
where the seas were deepest, chalk was deposited.
The few caves in those limestones and chalks are
described in the section about the caves of western
Kansas. That section also describes caves that are
formed in more recent geologic materials, such as
the sands and gravels of the Ogallala Formation
and the siltlike material called loess. Both were
deposited during the past few million years of
geologic history.

Stratigraphic nomenclature

he descriptions of Kansas caves in this

book often include the name of the particu-
lar rock layer in which the cave is found. It is
helpful to know how these rock layers are named,
a process called stratigraphic nomenclature.

Geologists group rock layers of similar age and

lithology (physical characteristics) into packages
called formations. A formation is the fundamental
unit in stratigraphic nomenclature and is usually
the smallest unit used in geologic mapping. Forma-
tions are named for places or characteristics, and
the name is applied for as far as the lithologic
character is recognizable or until human geopoliti-
cal processes interfere (state lines, ete.). The
formation name includes the place name and often
the name of the type of rock most commonly found
in that formation. Thus the Winfield Limestone is

a formation that is found in the area around
Winfield and is made up mainly of layers of lime-
stone, but it also includes thin layers of shale.

Formations are often divided into thinner rock
layers called members. The Winfield Limestone is
a formation composed of the Cresswell Limestone
Member, the Grant Shale Member, and the Stovall
Limestone Member. Two or more formations can
be lumped together for mapping purposes into a
group. The group is also named for a geographic
locality. Thus the Cresswell Limestone Member is
part of the Winfield Limestone, which is part of the
Chase Group, named for Chase County. These
names provide a kind of common language for
geologists and others who discuss rocks, geology,
and speleology (fig. 4).

Speleogenesis

peleology is the scientific study of caves,

including their physical, geologic, and
piologic characteristics. Speleogenesis, then, refers
to the creation of caves. The making of caves is
perhaps the most often discussed subject within
the science of speleology and is perhaps why many
people consider speleology a topic of study in terms
of geology, although paleontology, archeology,

s1vely studied 1n reiation to caves.

Speleogenesis of limestone caves

Almost all limestone caves still in existence
today were formed within the last 10 million years,
during the Miocene or Pliocene Epoch of the
Tertiary Period (Moore and Sullivan, 1978).

Therefore caves are a rather young feature, a
small but common occurrence in the outer skin of
the earth’s ever-changing crust.

Although limestone caves differ dramatically
from one locale to another, the processes that
create them have many similarities. In this section
we deal with limestone caves that were formed by
solutional processes of ground water. Throughout

worldc = a " percentage of limestone
caves were tormed by other means, such as fault-
ing of rock, tunnels within talus or glacial debris,
action of sea waves, or the exterior erosive forces of
wind and freezing and thawing.

Most limestone solution caves are primarily
phreatic in origin. That is, they were formed at or
below the water table (fig. 5), having been dis-
solved out of rock by slightly acidic water (fig. 6).












relation to the size of the entrance. Formation
along a bedding plane is obvious in the rear
passage of Crow Cave. In most Kansas sandstone
caves ground-water erosion is a contributing factor
to growth.

Speleothems (cave formations)

The term “speleothem” comes from two Greek
words, spelaion (cave) and thema (deposit). And
that is what speleothems are—mineral deposits
formed within the cave. Most of these formations
consist of the mineral calcite, or calcium carbonate,
the principal component of limestone. Carbonic
acid in vadose water dissolves calcite; eventually
the water becomes saturated and can no longer
dissolve the rock. Some time after the water enters
the cave, carbon dioxide escapes to the cave
atmosphere, lowering the carbonic acid concentra-
tion in the water. This CO, diffusion leaves the
water in a saturated state, and calcite is deposited.

The name given to the speleothem is determined
by its content, where it was deposited, and its
shape. Speleothem names with Latin or Greek
roots reflect study by the scientific community;
other names come from comparison to common
objects. The following speleothems are found in
Kansas caves (fig. 9). Stalactites are formed on the
ceiling and grow downward. They usually begin as
strawlike forms when consecutive crystals are
added to the hollow, circular tips. The hollow
centers are eventually plugged with crystals that
have formed within the “straws” (plate 2). They
then take on a carrot-shaped appearance when
dripping water is forced to flow down the outside of
the stalactite.

Often below stalactites are stalagmites, which
grow upward from the floor. Stalagmites result
from water droplets splashing down and depositing
calcite or other minerals on the cave floor. When a
stalactite and stalagmite grow together, a column
is formed. These are the primary dripstone
growths found in most longer limestone caves. If
water flows slowly in sheets on the floor or down-
ward along sloping walls, flowstone growths result
(plate 3). Water flowing over ridges or riffles on the
floor forms rimstone ov "~ onther ” (7 ‘e
4).

In quiet pools, gnarled bulbous or pointed
coatings of surfaces are called coral or popcorn.
Strange, twisted “wormlike” formations on ceilings
are called helictites; they form in the same way as
stalactites except their hollow tube centers are so

small that the water and precipitation of dissolved
minerals are controlled by surface tension rather
than by gravity. Instead of growing only down-
ward, they can grow in any direction. They are
usually short because they grow slowly and their
centers are soon plugged.

Most speleothems in Kansas caves consist of
calcite, but they also can be composed of calcium
sulfate, which forms the mineral gypsum. This
mineral can be found in limestone caves, but in
Kansas it is usually found only in gypsum caves in
the Red Hills. Besides being deposited by water,
gypsum can be extruded from ceilings, walls, and
floors. Extruded forms are forced out of clay or
rock—much like toothpaste is forced out of a
tube—instead of being deposited from water onto a
surface. The formations are created by pressure
from a chemical process rather than from water
movement. Needlelike, flowerlike, or crustlike
forms are the result of gypsum extrusions. Other
minerals, including hematite, sphalerite, galena,
and manganite, can also be found in speleothems,
but they are much less common than calcite or
gypsum.

Most of these curiously beautiful formations
grow very slowly—some are no longer growing at
all. The typical stalactite may take hundreds of
years to form. It is therefore important for people
visiting caves to not touch the speleothems. They
are brittle and break easily, and the oil from
human hands can leave a brown coating on the
formations, possibly inhibiting future growth.
Speleothems should never be considered for
souvenirs because future cave visitors will not
have the chance to see their unique beauty. More-
over, most speleothems, when taken out of the
cave environment, eventually lose their luster and
end up in the trash can.

Figure 9. Speleothems.






1e Ozarks, although best known in
vlissouri, Arkansas, and Oklahoma, are not

.. lmited to those three states. Famous for their

beautiful, scenic ridges and thick oak and hickory
forests, the Ozark plateaus—knowing no state
boundaries or political ties—also are found in
southwestern Illinois and the southeastern corner
of Kansas. Although the Kansas Ozarks do not
cover a large area, they figure prominently in the
historical growth of Kansas, and they contain 14
caves that, for many reasons, are not typical for
Kansas.

Of the 11 physiographic regions of Kansas, the
Ozark uplands are the smallest, occupying only 55
square miles of the extreme southeast corner of the
state. The area is characterized by rolling hills and
steep river bluffs of the Springfield plateau, one of
three major regions of the Ozarks. This topography
is abruptly different from the lower, flatter Chero-
kee lowland to the west and north. The Kansas
Ozarks are drained by the Short and Shoal creeks,
which run into Spring River, which marks the
southern flank of the Kansas Ozarks. Except for a
few isolated remnants of younger Pennsylvanian
rock, the exposed strata of the Kansas Ozark
uplands are Mississippian in age and thus were
deposited 330 to 360 million years ago, making
them the oldest exposed rocks in the state.

The region is approximately midway through
the process of surface valley development with
sinkholes and other evidence of subsurface drain-
age development superimposed on it. The subject
of surface valley development is a book in itself.
Briefly, erosion occurs on all surface areas but
concentrates on valley bottoms where water
collects, thus eroding surfaces much faster than
hills and ridges. As the valleys approach base
level, that is, as their gradient decreases, they
erode less and the erosion of uplands begins to
dominate. Eventually the entire area obtains a low
gradient and diminished features—a flat lowland.

The Kansas Ozarks can be described as a series
of valleys and ridges, with the Spring River acting

o le . ractii its tributaries that cut
through the section from east to west, a contrast to
the general southeastward drainage of the Central
Plains west of the Mississippi River. The rock
strata dip slightly to the west from the Ozark
summits in Missouri and Arkansas.

Geologists believe that the Ozarks were last
uplifted during the Tertiary Period, 40 million
years ago, into a broad, gently sloping dome. This
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Caves of the Kansas Ozarks

dome consists of three distinct plateaus: the
Boston Mountains, capped by Pennsylvanian
rocks; the Springfield plateau, capped by Missis-
sippian rocks; and the Salem plateau, capped by
Ordovician rocks. The rocks of the Ozark region
are highly fractured because of the stresses of the
modest uplifting and earth tides. Not only is the
area highly jointed, but there are also hundreds of
major and minor faults that contribute to the
formation of more than 8,000 caves in the five-
state Ozark region.

Two Mississippian rock units exposed in south-
eastern Kansas contain caves. They are the War-
saw Limestone—up to 150 feet (46 meters) thick—
and the 100-foot-thick (30-meter-thick) Keokuk
Limestone, situated below the Warsaw. Some
small caves are found in the Warsaw, which is
exposed in hills above the major drainages, but the
major caves of the area are found in the Keokuk, at
or near the valley floors.

The Warsaw and Keokuk Limestones contain
abundant chert (silicon dioxide). The chert, which
does not dissolve readily and is much harder than
calcite, remains as gravel on hillsides, stream
beds, and cave floors after the limestone has been
dissolved away.

The Warsaw and Keokuk Limestones look
similar in this area and are difficult to distinguish.
Both consist of highly fossiliferous rock with chert
nodules and lenses. In general, the Keokuk has
more chert and a higher concentration of crinoid
fossils. Crinoids are sea animals of the echinoderm
phylum (Echinodermata) (fig. 11). They resemble
plants and for this reason are often called sea
lilies. Their heads (calyxes), stems, and stem rings
are plainly visible in weathered rock. Other fossils
found in the two limestones are bryozoans, bra-
chiopods, and horn corals (fig. 11).

Caves in this area are typical of the Ozarks but
not of Kansas. Most limestone caves in Kansas are

Figure 11. Horn coral, brachiopod, and crinoids.
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Limestone caves of the Osage cuestas

1e Osage cuestas region covers much of

he eastern third of Kansas—from the state
une west to the Flint Hills. Bedrock in the Osage
cuestas formed during the Pennsylvanian Period of
geologic history, about 290-330 million years ago.
Residual soil, alluvium of stream valleys, glacial
deposits (in northeastern Kansas), and wind-blown
materials (loess) cover much of the bedrock.
However, the Pennsylvanian bedrock is exposed in
the walls of stream valleys. The caves of the Osage
cuestas are located in these valley walls.

Warm climates and swampy land were charac-
teristic of the environment during the Pennsylva-
nian, when these rocks were deposited. Dense
tropical forests of giant club mosses and huge
hollow-stemmed horsetails—whose rotted and
highly compressed remains form the seams of coal
found today—covered this landscape. Coal beds
and some of the shales in the Osage cuestas were
created in those Pennsylvanian forests, but the
cave-containing limestones and most of the shale
divisions were deposited in shallow seas.

Rock layers in this region reflect repeated
inundations by shallow Pennsylvanian seas.
Evidence of shoreline fluctuations can be seen in
the sequence of repeated rock layers that is typical
in this area: interbedded limestones and shales. In
general, shale was formed from mud left behind by
growing or receding seas, and limestone formed
from the calcite of organism remains in the open
sea. Dozens of these sequences of rock layers are
found in the Osage cuestas. The more extensive
and longer-lasting submergences built the thicker
limestone layers necessary for cave formation.

Caves in the region are formed in hills called
“cuestas,” which are characterized by steep in-
clines on one side and gentle slopes on the other.
Because the Pennsylvanian rocks dip gently to the
west, hills in the Osage cuestas have steeply
sloping east faces and gently sloping west faces.
Harder cave-containing rocks, such as limestones
and sandstones, cap the uplands, which face
eastward, whereas weaker rocks, chiefly shales,
formr ~-ntly rollir~ plains " low’ betw
the outcropping escarpments (fig. 14). It is easy to
imagine a cave perched high on an east-facing cliff
of an Osage cuesta. Caves are sometimes located
on the face of the cuesta, but just as often they are
located on the south side, where an eastward-
flowing stream cut has exposed the opening.

By 1990, the Kansas Speleological Society had
recorded over 100 limestone caves in Pennsylva-
nian rocks in 16 counties covered by the Osage
cuestas. These caves are relatively small because
the limestone units are thin, generally only a few
feet thick. The longest cave in the region, Cave
Spring Cave in Miami County, has been mapped to
a length of 629 feet (192 meters). Only 11 other
caves located in the Pennsylvanian limestone are
over 100 feet (30 meters) long. Some are as short
as 7 feet (2 meters)—the distances explorers are
able to crawl into small spring caves. Several
shelter caves in the vicinity of Table Mound, east
of Elk City Lake in northwestern Montgomery
County, have lengths between 10 and 31 feet (3-9
meters) and three in Jefferson County have
recorded lengths of 8, 12, and 20 feet (2, 4, and 6
meters).

Caves in the Argentine Limestone
Member

Cave Spring Cave, the longest cave in Pennsyl-
vanian limestone in Kansas, is found in the Argen-
tine Limestone Member of the Wyandotte Lime-
stone (fig. 15). West-flowing South Wea Creek has
cut through the Argentine limestone, exposing this
Miami County cave in the valley wall. The cave’s
passage trends north-northwest, and its south-
southeast-facing entrance drains its water into a
pond whose overflow runs into South Wea Creek.

The Argentine Limestone Member is light olive
gray to grayish orange, thin-bedded, and cherty in
the area of Cave Spring Cave. The 629 feet (192
meters) of surveyed passage in the cave is mostly a
stooping or hands-and-knees crawling passage
through water. In several places cave explorers

Figure 14. Diagram of a cuesta.
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caves.  wet and must be entered through sink-
holes either by rope or by cable ladder. Entering
these caves requires special training and equip-
ment, and, as is necessary with all privately owned
caves, the caver must have the owner’s permission.

Unlike most Flint Hills limestones, the Fort
Riley contains no chert. It is divided into three
layers. The upper layer is the thickest—up to 25
feet (8 meters). This layer is porous and forms
sinkholes, which drain water from the relatively
flat uplands. Boulders around these sinks are
honeycombed and look like gray Swiss cheese (fig.
20). The middle layer—approximately 20 feet (6
meters) thick—is interbedded with shale and
forms the roof of the horizontal cave passages. The
passages themselves have developed in the third
layer—a pure light-gray limestone in the lower 10
feet (3 meters) of the Fort Riley.

The Kansas Speleological Society knows of
approximately 70 caves in the Fort Riley lime-
stone, most of which are in Butler and Cowley
counties. This rock layer is relatively thick in these
counties |44-55 feet (13—17 meters)]. In places,
karst topography extends over several square
miles. The Fort Riley Limestone Member is even
thicker in Morris County [averaging 67 feet (20
meters) thick|, but any sinks and cave passages
that may have existed here have been plugged by
silt created by years of cultivation. The northern-
most cave in the Fort Riley limestone is in
Pottawatomie County, in the uplands near Tuttle
Creek Lake.

Figure 20. Cross section of a cave passage in the Fort
Riley Limestone.

The longest mapped caves in Kansas are found
in the IFort Riley limestone of Butler County.
Spring Cave and Smith Cave have been mapped to
lengths of 8,529 feet (2,512 meters) and 7,285 feet
(2,185 meters), respectively (fig. 21). Spring Cave
has the only large walk-in entrance left in the
Flint Hills, although one once existed in a cave just
west of the town of Towanda. The entrance to
Smith Cave is typical for the area: a small body-
size hole above a 42-foot-deep (13-meter-deep)
vertical shaft. Legend has it that boards thrown in
the entrance to Smith Cave floated out the Spring
Cave entrance, but explorers have not yet made a
physical connection between these caves. Unless
explorers have a full wet suit to prevent hypother-
mia, proper caving equipment, and training, these
caves are dangerous. Property owners do not allow
entrance to Smith Cave, but Spring Cave can be
entered with permission.

scause cattle ranching is the primary use of
land in the southern Flint Hills, many of the
sinkhole entrances have been filled to prevent
cattle from falling into them. Fill material includes
used barbed wire, concrete rubble, asphalt, cars,
large appliances, tires, and household refuse.
Ironically, ranching has also saved many of the
entrances. Water for cattle is provided by wind-
mills located directly above cave streams in natu-
ral sinkhole openings called karst windows.
Because sinkholes on the surface are directly
related to horizontally flowing water below,
landowners should exercise care in disposing of
wastes in their sinks. In one area a cave stream in
a sinkhole was traced to a spring 5 miles (8 kilo-
meters) away.

Hourglass Cave, located in the Fort Riley
Limestone Member in Butler County, has been
mapped by the Kansas Speleological Society to a
length of 3,461 feet (1,055 meters) (fig. 22). It is
typical of caves in the southern Flint Hills. The
entrance is through a sinkhole 30 feet (9 meters)
above the floor of the largest room of the cave. The
room is approximately 8 x 12 feet (2.4 x 3.7 meters)
with the ceiling nearly as high as the sink en-
trance. Cave explorers must use rappeling equip-
ment to enter the cave (fig. 23) and, once in the
cave, put on full wet suits and protective gear. To
explore the cave, one must squeeze into a low-
water crawlway over a bedrock floor, which contin-

; for more than 100 feet (30 meters). This is
followed by a passage of stooping—and occasi
ally standing and crawling—height. The standing
areas are domes, often located under surface sinks.

































Topeka. Yet in that small area there are over 440
caves, ranging from 20-foot (6-meter) shelter caves
to 2,930-foot (860-meter) systems. Although most
of the passages are crawlways through water or
collapse areas, some passages yield 40-foot-high
(12-meter-high) rooms.

Barber and Comanche counties, not surpris-
ingly, contain more caves than the other Kansas
cave counties combined. Comanche has over 235
known caves. Barber is not far behind with over
205,

Although Kansas can boast of a wealth of
gypsum caves, it is greatly humbled by its neigh-
bor to the south. Oklahoma has three Red Hills—
type gypsum cave regions, one of which is home to
the longest surveyed gypsum cave outside eastern
Furope. Jester Cave, at over 6 miles (10 kilome-
ters) in length, has 67 entrances, more than any
other known cave in the world. Oklahoma also has
the only commercial gypsum cave in the United
States: Alabaster Caverns, just south of the
Kansas state line in the same gypsum belt as the
Kansas Red Hills. For those who shy away from
wild, untamed, nontourist caves, this is a good
example of a gypsum cave.

Many of the narrower, steeper canyons in the
Red Hills are gypsum caves that are unroofed, in
whole or in part. The evidence is often ambiguous,
but there are some obvious signs—natural bridges
and short tunnels that span the canyons. At least
sections of some big canyons were caves at one
time. How far the ancient caves extended both up-
canyon and down is speculation at this point, but it
is possible that most or all of the steep-walled
portions of the canyons are unroofed caves. Some,
if not all, of the present caves of these canyons
were side passages to the main caves that are now
completely or nearly destroyed. The ancient cave
systems in Kansas may have rivaled some of the
longest Permian basin caves in other states. Even
most modern caves can be considered long bridges
or tunnels between sinks and canyons. These too
may be destroyed within the next few thousand
years.

Some of the sights in the Red Hills cave region
have been publicized in the past. The Sun City

u w. pho n .
and was once a tourist attraction. However, in
1963, it collapsed, leaving a pile of gypsum rubble
(plate 12). Though gone, it is survived by perhaps a
hundred similar bridges of various sizes in the
region. These are surviving cave remnants, all that
may be left of many former typical caves. The
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bridges illustrate how short-lived and fragile these
caves can be.

Carbonates make up most speleothems world-
wide; yet carbonates are rare in the Red Hills, so
these caves are nearly devoid of the splendor of
stalactites, stalagmites, and other calcite forms
normally associated with caves. What few are
found are small because of the lack of carbonates
and the relative youth of the caves. The longest
stalactites here rarely exceed 12 inches (0.3 meter)
in length (fig. 29). Besides stalactites, other small
speleothems found are stalagmites, ribbed-wall
flowstone, boxwork (fig. 30), rimstone dams, cave
coral, and cave pearls. Gypsum speleothems are
also found, but they too are small. Besides the
forms listed for carbonate speleothems, gypsum
needles, which precipitate out of silt, and gypsum
flowers, which are extruded from walls and ceil-
ings, also occur.

Although speleothems are scarce and often so
small that gypsum caves are not considered
beautiful by many people, there are some fascinat-
ing aspects of this mineral. Gypsum can be found
in a variety of colors and textures. Most of the time
it is white or gray, but it can be yellow, red, or
brown if other minerals such as iron oxide are
present. It is also found in the rare form of alabas-
ter, abundant massive rock gypsum, glass-clear
selenite, and curiously fibrous satin spar. Add to
this some weird, grotesque solutional forms left
after the cave’s speleogenesis, and there is plenty
of beauty.

Progression of cave ruin

Any air-filled cave seen today is undergoing
attack from various destructive forces: water that
dissolves the cracks in ceilings through which it
seeps; rain-swollen cave streams that undermine
supporting walls and fill the caves with gravel,
silt, and other debris; winds that erode entrance
areas; tectonic forces that create cracks in ceilings
and walls; and temperatures that freeze water,
which in turn acts like a lever to break rocks
apart. These forces are especially noticeable in Red
Hills caves.

S caves are young enough or protected
enough against these elements to be almost
completely intact; they retain the same, virtually
unchanged phreatic character as when they were
spring systems. However, most caves are suffering
from the various causes of ruin. The following
examples help illustrate these forces and give the
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Glossary

accidental—Any animal found in a cave that is
normally found outside caves that is in the cave
not by choice (e.g., an animal washed into the
cave by floodwaters or an animal that has fallen
into a pit). An accidental is one of four classifica-
tions of fauna found in caves; the other three
classes are troglobite, troglophile, and
trogloxene.

alabaster—A fine-grained massive variety of
gypsum that may be white, pink, gray, or even
black. It can be polished and made into attrac-
tive objects of art.

amphipod—An invertebrate animal, member of
the biologic order Amphipoda. Amphipods are
small segmented crustaceans. Some amphipods
are nonpigmented cave-adapted species.

anastomosis—A network of tubular passages or
holes in a cave or in a solution-sculptured rock.
A complex of many irregular and repeatedly
connected passages. A labyrinth.

anhydrite—A mineral usually associated with
gypsum and of nearly the same chemical compo-
sition. Anhydrite cannot be scratched with the
fingernail, as gypsum can be. Anhydrite is
distinguished from gypsum in that it lacks
water, as its name implies.

aquifer—A porous water-yielding stratum of rock.
Sandstone beds and the Ogallala Formation are
some of the best water-producing layers in
Kansas and are used extensively for private and
municipal water supplies. They also produce
numerous springs.

bacon—Banded flowstone that resembles bacon
and forms along sloping cave walls.

base level—In general, the lowest point in the
water table in a given area. Water in the area
flows toward this destination by gravity and
hydrostatic pressure.

beddin; “he layering in rocks produced by
deposition. This layering is initially horizontal,
but tectonic force can cause it to tilt.

bedrock—The solid rock that underlies any
unconsolidated sediment or soil. Limestone and

“stone are ¢ ses of bi 7 ock in

Kansas.

biostrome—A layer of rock composed of the
remains of various fossilized animals, such as
crinoids and coral.

breakdown—Rock (often found in heaps) that has
collapsed from the walls and ceiling of a cave.

breccia—Profusely cracked, broken rock ce-
mented by calcite or other minerals. In the Tri-

state area, which includes southeast Kansas,
breccia consisting of chert and limestone is often
found with deposits of lead and zinc ore.

calcite—A mineral composed of calcium carbon-
ate; it is the principal component of limestone.

caliche—A type of calcite-cemented sandstone
that forms in the soil of dry regions. Generally
impure and soft.

carbonate—A class of minerals. Calcite is calcium
carbonate (CaCOj). Dolomite is calcium-magne-
sium carbonate {[CaMg(COj3),]. Calcite is a main
constituent of many Kansas limestones. The
mineral dolomite, less common, is the principal
mineral in the rock dolomite, also sometimes
referred to as dolostone.

cave—A natural cavity or chamber beneath the
surface of the earth that is large enough to
permit entry to people.

cave pearl—A speleothem consisting of concentric
layers of calcite usually formed in pools of
water. A small particle, as it is turned by
moving water, will have calcite deposited on its
surface. Pearls range in diameter from 1 milli-
meter to several centimeters.

chalk—A soft form of limestone that is not well
cemented and thus is often powdery and brittle.

chert—Silicon dioxide (SiOs), commonly known as
flint. Chert occurs as irregular beds or rounded
nodules within limestone formations. It hardly
dissolves at all in water and juts out from
weathered surfaces as ledges or knobs. It can
form by the accumulation of silicon dioxide on
the seafloor or by the replacement of preexisting
sedimentary rock by SiO, that is carried by
water seeping through the rocks. Chert has the
same chemical formula as the mineral quartz.

column—A secondary deposit of calcite or other
minerals that extends from ceiling to floor,
usually created by the joining of a stalactite and
a stalagmite.

conglomerate—Rock that consists of nonsorted,
cemented particles usually containing sand and
gravel. Resembles concrete.

¢ act—The surface where two different layers
of rock meet. The contact is sometimes marked
by a bedding plane, and sometimes caves are
eroded or dissolved out of the rock at a contact.
Caves formed in this manner are known as
contact caves.

cuesta—A ridge with a steep face on one side and
a gently sloping face on the other. Such topogra-
phy characterizes part of eastern Kansas, which
is called the Osage cuestas.
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di r ol 7, dip thea eatwhicharock
layer is inclined relative to the horizontal. In
Kansas most rock layers dip, or get deeper, as
you move from east to west.

dissolution—See solution.

dolomite—The mineral dolomite [CaMg(CO3),] is
similar to calcite (CaCOs) and is the principal
mineral in the rock dolomite, also called
dolostone. The rock dolomite is cavernous in
some states but is so rare and so thin in Kansas
that no caves have been found in it.

dripline—Beginning “entrance” of a horizontal
cave. It is the line left by surface dripwater
falling from the edge of the roof onto the floor.

dripstone—Secondary mineralization in caves
formed by dripping water, as opposed to flowing
water (see flowstone). Dripstone includes stalac-
tites, stalagmites, helictites, and columns
{columns can also involve flowing water).

erosion—The natural force that removes rock and
soil, involving wind, rain, temperature, ground
water, chemical processes, and gravity. Types of
erosion include solution, corrosion, and abra-
sion. Most limestone and gypsum caves are
formed mainly by solution. Shelter caves and
many sandstone caves are formed by abrasion.

escarpment—A steep slope or cliff.

fault—A fracture or separation usually resulting
from tectonic stresses along which movement of
the rock has occurred. The movement can be
slight or catastrophic (such as earthquakes).
Most faults are relatively minor with movement
involving only a few feet.

flowstone—Speleothems formed by flowing water.

Includes bacon, rimstone dams, travertine, and
columns.

fossiliferous—Describing a rock in which fossils
are profuse. Many of Kansas limestones are
studied for such fossils as crinoids, brachiopods,
and other marine invertebrates. In the chalk
beds of western Kansas, large fossils of reptiles
and fish of the Cretaceous Period are found.

galena—Lead sulfide (PbS), one of the lead ores
mined in southeast Kansas.

gour—Small rimstone found on stalagmites and
flowstones often measuring less than 1 inch in
diameter.

ground water—Water existing beneath the
earth’s surface. Includes water above and below
the water table (see phreaticand v ~ se).

gypsum—A soft mineral composed of calcium
sulfate with water (CaS0,42H,0). Gypsum can
be found as rock gypsum, selenite, alabaster, or
satin spar. Some secondary cave formations can
consist of gypsum, especially in the Red Hills.

helictite  'wisting, wormlike speleothems
similar to strawtites but controlled by surface
tension rather than by gravity.

hydrostatic pressure—Pressure exerted by
water at any given point in a body of water at
rest.

hypothermia—Subnormal body temperature.
Hypothermia occurs when the body loses heat to
its surroundings faster than it can replace it (in
caving, generally when wet). It is characterized
by five stages of reduction of the body’s core
temperature: (1) from the normal 98.6°F to 96°F
(intense shivering); (2) from 95° to 91° (reduced
ability to think, difficulty in speaking, poor
coordination, disorientation); (3) from 90° to 86°
{muscular rigidity with erratic movement,
possible amnesia); (4) from 86° to 85° (uncon-
sciousness or glassy stare, slow pulse, slow
respiration); and (5) 85° to 77° (death). Few
victims survive if their core temperature drops
below 80°F. The best way to prevent hypother-
mia is to avoid becoming wet in the first place;
wearing a wet suit in a wet cave is ideal.

insurgence—A sinkhole opening that permits
flowing surface water to be captured and trans-
ported underground, to later reemerge as a
spring (resurgence). Includes piracy openings.

isopod—An invertebrate animal in the biologic
order Isopoda. Isopods are small segmented
crustaceans, the best known of which are sow
bugs and other land-dwelling species. In caves
aquatic isopods are often studied because many
are troglobitic and depend on caves for survival.

joint—In geologic terms, a natural fracture,
usually vertical, in a rock. Joints are common in
limestones, and caves usually form along joints
and bedding planes.

karst—A terrain or type of topography generally
underlain by soluble rocks, such as limestone,
gypsum, and dolomite, in which the topography
is chiefly formed by dissolving the rock; karst is
characterized by sinkholes, depressions, caves,
and underground drainage. The term karst is a
derivative of Kras, a Germanic name for a cave
region in Yugoslavia, one of the first areas to be
extensively studied, giving rise to the science of
speleology.

karst window—A sinkhole by which an under-
ground stream can be observed and studied.

lim o r 9] L
the mineral calcium carbonate (CaCQ3). More
caves are found in limestone worldwide than
any other rock. However, in Kansas more caves
are found in gypsum.



loess—A silty, dusty sediment that has been
deposited by the wind. Loess is found through-
out Kansas but is especially common in the
northeastern and northwestern parts of the
state.

pendant—Remnant of ceiling rock left by differen-
tial solution. Differential solution can be caused
by resistant rocks (such as chert) or by closely
spaced joints.

petroglyph—An archeological term for carvings
or lines cut into rock. Petroglyphs have been
carved into soft sandstones in central Kansas.

phreatic—Indicating the water-saturated zone
below the water table. The phreatic zone is the
area of the subsurface that is saturated with
water.

physiography—Description of the natural
physical features (landforms) of the earth.

piracy—Geologically, the diversion or capture of
part of the drainage basin of one stream by
another stream or by a cave passage diverting
the surface stream underground.

popcorn—A term given to gnarled, bulbous, or
pointed cave formations that form either from
slow seeping of mineralized water from porous
bedrock or as coatings on submerged walls and
floors. Also known as cave coral.

porous—Geologically, this term describes rock
that permits movement of water through small,
often microscopic openings, much as water
moving through a sponge.

red bed—Red sedimentary units of Permian age
in south-central Kansas. Consists of shale and
sandstone.

resurgence—A speleologic term for spring or the
exit of ground water to the surface. Often refers
to the downstream cave opening. An opening
where flowing surface water enters the subsur-
face is known as an insurgence.

rimstone—A speleothem that results from the
movement of water over a ridge where minerals
are deposited on the ridge. With time the ridge
gradually builds upward in an upstream direc-
tion forming a rimstone dam. Pools are formed
behind these dams, and cave pearls and cave
popcorn may form in these pools.

sandstone—Rock formed by the ¢ tion 4/
or cementing of sand. Cement (matrix) material
can be calcite, hematite (FeO,), or other materi-
als.

scallop—A speleothem formed from solution by
water movement on bedrock surfaces. Abrasion
erosion on rock surfaces forms flat surfaces on
rock, but solutional erosion often produces a
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dimpled surface like that of a golf ball. The
steeper side of the dimple is the upstream side.

shale—Rock that is often impervious to water
(will not allow water to move through it) but
rather soft, brittle, and easily eroded. Shale is
the result of compaction of silt or mud. Much of
the Permian and Pennsylvanian strata in
Kansas consist of various shales, often brightly
colored.

sink (sinkhole)—A surface depression caused by
solution and/or collapse of rock. A sink is an
entry point for water into cave and spring
systems. The sink may or may not contain an
obvious hole and is often referred to as a sink-
hole when the hole is readily apparent. All sinks
will carry water into the subsurface.

solution—Geologically, the action of the dissolv-
ing of rock by water or the term to describe the
water that dissolves the rock. Limestone dis-
solves in acidic solutions; gypsum can be dis-
solved in pure water. On dissolving the rock, the
water becomes a calcite solution (the calcite may
later be redeposited).

speleogen—A bedrock form that results from
differential solution of cave passages.
Speleogens are forms that are left behind after
solution rather than forms created by deposition
(speleothems).

speleogenesis—The study of cave formation, the
primary geologic cave topic. Each cave has a
unique origin that results in no two caves being
exactly alike.

speleology—The science of the cave environment.
It embraces several branches of biology and
geology as well as chemistry, meteorology, and
soil science,

speleothem—A secondary mineral deposit formed
within a cave, such as stalactites and stalag-
mites.

sphalerite—Zinc sulfide (ZnS), the principal zinc
ore mined from Tri-state deposits in southeast
Kansas, usually found in breccia in ancient
refilled sinks and caves.

stalactite—A normally cylindrical deposit of
minerals suspended from the ceiling of a cave.
In Kansas stalactites are generally found in
limestone caves.

stalagmite—A column of mineral deposits that
grow upward from the floor, often from water
dripping down from a stalactite above.

strawtite—Also known as a soda straw, this term
describes stalactites in their infant stage. When
calcite-laden dripwater hangs on the ceiling and
falls, movement releases carbon dioxide and a
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ring of calcite is  :posited at the point from
which it fell. As the formation grows, it re-
sembles a drinking straw and can be several
inches long. Eventually, most soda straws will
become clogged by calcite growths within them.
Then the water is forced to flow down the
outside of the strawtites, and minerals are
deposited on the outer surface. Ultimately, the
stalactite becomes the carrot-shaped form
usually seen in caves.

talus—Fallen or broken rock that is jund at the
foot of a steep slope. The spaces between talus
boulders may be interconnected and large
enough to be considered caves. One such cave in
New England, Polar Cave, is a commercial cave
several hundred feet long. The longest talus
cave in Kansas is 81 feet long (Talus Cave in
Montgomery County).

tectonics—The study of the movement of the
earth’s outer crust. Tectonics includes the study
of earthquakes and other faulting, mountain
uplifting, and plate tectonics.

travertine—A finely crystalline limestone depos-
ited by ground water and surface water. Traver-
tine can be found in Kansas caves and around
springs and some waterfalls.

troglobite—One of four classes of cavernicoles
(life forms found in caves). These four classes
are (1) accidental (animals washed into caves or
those that fall into sinkholes), (2) trogloxene
(animals that visit caves; see trogloxene), (3)
troglophile (animals that live in caves; see
troglophile), and (4) troglobite. A troglobite is a
cave-adapted animal living permanently under-
ground in the dark zone of caves and only
accidentally leaving it. It is completely depen-
dent on caves for survival and cannot survive
outside caves for long periods. Includes all
nonpigmented blind species such as isopods,
amphipods (which have no eyes and are white),
and the grotto salamander of the Ozarks. Does
not include accidentals, such as surface fish
washed into caves that become nonpigmented,
because others of the same species on the
surface are pigmented and are able to survive
outside the cave. Troglobites are nonpigmented
even when placed on the surface.

troglophile—“Cave lover.” An animal that ha-

bitually enters or lives permanently within the
dark zone of a cave but is also capable of living
outside because it is not¢ evolved or adapted
specifically to caves. Surface species of some
fish, crustaceans, insects, and amphibians are
known to live their entire lives and to breed in
caves; yet others of the same species can live

eir entire lives outside caves. Troglophiles
include most salamanders, beetles, and any
surface species that is able to find enough food
in caves to survive permanently in them. Some
accidentals are capable of becoming troglophiles
if they are able to survive in caves.

trogloxene—An animal that visits caves but is

'pendent on the outside for food. Trogloxenes
include all cave bats, people, raccoons, and other
surface species that must spend part of their
lives outside caves to survive. Although bats
may depend on caves for shelter, they must feed
outside of caves because their food supply of
flying insects is not plentiful in caves. Some
species, such as some salamanders, can be
classified as either troglophiles or trogloxenes,
depending on the particular cave they live in
(some caves have adequate food for a
troglophilic existence; some caves do not, and
thus a trogloxenic existence is mandated). Cave
salamanders and dark-sided salamanders of the
Ozarks are two examples of trogloxenes.

truncated—Shortened. A cave passage that has

een filled with rock debris or that has been
separated into segments by collapse or other
lockades has been truncated.

vadose—Indicating the area below the earth

surface but above the water table. Includes all
ground water above the water table. In caves
vadose water forms stalactites and other drip-
stone speleothems. Vadose cave streams carve
trenches and canyons and vertical pits as the
water table lowers with time.

water table—A fluctuating demarcation line

between the unsaturated (vadose) zone and the
saturated (phreatic) zone that forms an aquifer.
It may rise or fall depending on precipitation
(rainfall) trends. The water table is semiparallel
to the land surface above but is not always a
consistent straight line. Because of impervious
beds of shale, etc., local water tables can be

- ch 7 o § o
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