KARST TOPOGRAPHY
IN KENTUCKY

The pitmarked land of south-central Kentucky is an unusual
region where placid streams and even the violent, flash-flowing

floodwaters disappear underground and later rise from some mysterious subterranean channel to flow
normally as surface streams once more. This is a land of ancient, heavily weathered limestone.

These limestones originated as limey ooze and beds of shell fragments in the bottom of shallow seas
which covered most of Kentucky more than 300 million years ago. About 200 million years ago, the
‘region that was once a sea became land, and from that far distant date until today these rocks have
been subjected to the relentless destructive action of the forces of nature.

Solution activities caused by the reaction of water with limestone in south-central Kentucky have
created a geologically interesting and scenic topography to which scientists have assigned the name
"karst". This word is derived from the Jugoslav "kars", which means stone, and was used to refer to
the solution features in limestone which occur on a plateau in Jugoslavia and in adjacent parts of Italy,
both of which border on the Adriatic Sea. Although this is considered the classic region of karst
topography, karst features are found in many different parts of the world. This region in south-
central Kentucky shows an assemblage of well-developed solution features in the limestone that were
formed during the middle part of the Mississippian Period of geologic time.

The term "karst" is a comprehensive topographic term applied to limestone areas which possess a
topography peculiar to and dependent upon underground solution and the diversion of surface waters
to underground routes. Implied in this definition is the fact that carbonic rock, chiefly limestone,
yields freely to the solvent action of water. Also, it is a known fact that the rate of solution is greatest
when the water is charged with carbon dioxide (CO2). Rain, as it falls to earth, collects carbon
dioxide from the atmosphere, and as it soaks into the ground, it collects more carbon dioxide from
decaying organic matter. Water heavily charged with carbon dioxide forms a weak acid, known as
carbonic acid, that reacts with limestone and dissolves it. As the acid dis-
olves limestone, it forms a solution of calcium bicarbonate, and as long as
carbon dioxide exceeds calcium bicarbonate, the limestone continues to dis-
solve. But when the water containing calcium bicarbonate reaches an open
ing, such as a cave, it loses its carbon dioxide, and calcium carbonate is
deposited as columns or as icicle like forms, called stalactites and stalagmites.

Reaction of carbonic acid in the dissolving of limestone causes the cracks in limestone to become
larger, fissures and joints are widened, and eventually the surface of the ground becomes pitted
because of the formation of sinks. All water that falls upon the ground in regions of limestone bed-
rock eventually finds its way into underground channels. In areas where solution of limestone is in
evidence, the most characteristic topographic feature is the sinkhole, though sinking streams, caverns,
resurgences, and other features attending underground drainage in limestone areas compose the karst
assembly. Many of the features of the karst assembly are not distinctly topographic, or they are only

occasionally present in karst terrain.



THE GEOLOGY OF
MAMMOTH CAVE

Beneath the surface of southcentral Kentucky lies a world that is virtually unparalled. It is a labyrinth
characterized by mile upon mile of dark, seemingly endless passageways. The geological process
resulting in this world that we refer to as Mammoth Cave began hundreds of millions of years ago and
continues today. Indeed, the complexity of the system adds to its uniqueness and the story of its
formation is noteworthy.

350 million years ago was a very different time than today. The North American continent was
located much further south; at that time Kentucky was about 10 degrees south of the equator, and a
shatlow sea covered most of the southeastern United States. The warm waters supported a dense
population of tiny organisms whose shells were made of calcium carbonate (CaCO3). As these
creatures died, their shells accumulated by the billions on the floor of the ancient sea. In addition,
cafcium carbonate precipitated from the water itself. The build-up of material continued during the
next 70 million years until some seven hundred feet of limestone and shale was deposited. Late in the
deposition of the limestone, about fifty to sixty feet of sandstone was deposited over much of the area
by a large river system that emptied into the sea from the north.

About 280 million years ago, the sea level started to drop and the continent began to rise, exposing
layers of limestone and sandstone. The stage was set for the formation of the Mammoth Cave.
Forces at work beneath the earth's crust caused it to slowly rise, buckle and twist, causing tiny cracks
between and across layers of limestone and sandstone. At the same time river systems as we know
them today slowly developed. By about three million years ago a sandstone-capped plateau stood
above the Green River, and a low, almost flat limestone plain extended southeast of what is now
Interstate 65.

Rain water, acidified by carbon dioxide in the soil, seeped downward
through millions of tiny cracks and crevices in the limestone layers.
This weak carbonic acid (the same acid as in soda pop) dissolved a
network of tiny microcaverns along the cracks. As the land continued
slowly rising, the Green River eroded its channel deeper. The water
Triae in the network of microcaverns drained through the limestone under
the plateau toward the river. Just as rivulets converged into streams
above ground, water flow paths through the limestone also converged
into incrementally larger flow paths.

As rainwater continued to enter the system and more limestone was dissolved, the microcaverns
enlarged. Because the major drains carried the most water, they enlarged the most. Caves were
forming. As the Green River cut deeper, the water table continued dropping to the same base level as
the Green River. New underground drains formed at levels lower than the older ones, and the older
channels emptied. Thus the oldest cave passages are the closest to the surface, and the youngest
horizontal passages are the deepest underground. At the present water table, cave passages are still

being formed.



As you appruach the vincinity of Mammoth Cave, several clues suggest the existence of caves.
Roadcuts along highways have vertical exposures of layered grayish rock, often broken into irregular
blocks at the top where erosion has widened vertical cracks across layers. Between the layers you
may see the tiny openings in the limestone that are the first stage in the formation of a cave.

The landscape along the highway also has special characteristics.
You will not see surface streams. Instead, you will see myriads of
crater-like depressions called "sinkholes." These sinkholes are
places where run-off may quickly enter the limestone aquifer.
Cave drains carry the dissolved limestone away, and the surface
soil settles, creating the bowl-shaped depression. If the sinkholes
drains become plugged with soil, then the water cannot drain
underground and a pond forms. Occasionally the drain becomes
unplugged and a pond as large as several acres will disappear
overnight.

This kind of landscape is called karst topography. It is found along and to the southeast of Interstate
65 near Mammoth Cave National Park and referred to as the Sinkhole plain. At its southeast edge
surface streams sink underground joining the drainage of thousands of sinkholes. Continuing north-
west they become the underground rivers of Mammoth Cave.

Driving northwest from Cave City or Park City, you start to climb a line of bluffs rising some three
hundred feet above the sinkhole plain. These bluffs are the Chester Escarpment -- the border between
the unprotected limestone of the Sinkhole Plain and the Mammoth Cave Plateau.

Beyond the top of the escarpment the plateau is divided into
broad, flat sandstone-capped ridges separated by steep,
limestone-floored valleys with many sinkholes. Very little
water is able to penetrate the sandstone caprock, so the
limestone below is protected from erosion. Most of the
early discoveries in Mammoth Cave were beneath these
ridges and valleys, and all the entrances are in the valleys.

A unique combination of circumstances has made Mammoth Cave the longest cave in the world, with
more than three hundred and thirty five miles of mapped passages. First, the karst setting has a large
area for potential cave formation. The upstream headwaters of Mammoth Cave are out under the
sinkhole plain. Most of the passages large enough for people to enter are under the escarpment, the
plateau, and the flat-topped ridges with their intervening valleys. Springs along the Green River are
the downstream outlets of ground rivers such as Echo and Roaring Rivers.

Second, the Green River valley has deepened slowly due to many interruptions during the ice ages
(Pleistocene). As a result, major passages were formed and Mammoth Cave contains multiple levels.

Third, the limestone is made up of many different layers with different characteristics; therefore as the
underground water sought lower and lower levels, each layer provided a different path of flow. The
result The result is numerous small to moderate-sized interconnecting passages and only a few large

ones.



Fourth, vertical shafts are formed where water flows uff the edge of the sandstone caprock and seeps
down into the limestone below. These shafts are geologically much younger than the horizontal
passages, and they intersect these older passages only by chance. The drains of the shafts, however,
eventually join the actively forming passages at the water table, thus adding to the cave's interconnec-
tions and complexity.

Finally, the caprock on the plateau protects older upper level passages from destruction. This is in
contrast to the situation found on the uncapped Sinkhole Plain. There the surface of the land contin-
ues to drop, because upper level passages of caves collapse and are eroded away as fast as newer and
lower passages are formed at the level of the water table.

Cave passages also collapse in Mammoth Cave. As the valleys between the flat-topped ridges widen
and deepen they intersect the oldest upper level passages. Usually this collapse resuits in a "terminal
breakdown"; but, sometimes we can enter the cave at the breakdown of jumbled blocks of limestone
and sandstone. The Historic Entrance to the cave is easy to enter because water draining off the
sandstone caprock has dissolved much of the breakdown, creating a huge opening to one of the
largest passages in the Mammoth Cave system. Because the rapodly flowing water here is not satu-
rated with limestone minerals, it cannot deposit the stalacitite and stalagmite formations we think of
as decorating caves.

As water and time enables the removal of limestone and the formation of cave passages, so too, they
enable the deposition of "cave decorations” called speleothems. These decorations include both the
familiar gypsum flowers and needles. Although these speleothems seem to grow magicaily from the
walls, ceiling, and floors, they are actually formed by the processes of dissolutoin and precipitation.
The two most common types are composed of the major mineral in limestone, calcium carbonate
(CaCo3) and by salts of a minor component, suifates (SO4).

Carbonate speleothems, such as stalactites, are deposited in passages where there is no sandstone
caprock above. Here, vertically seeping water dissolves calcium carbonate and can redeposit it if the
water drips into an air-filled passage. The water loses carbon dioxide (CO2) to the cave air, much
like a soda pop loses CO2 bubbles when opened. The loss makes the water less acidic, so it is unable
to hold as much calcium carbonate in solution. The calcium carbonate is then precipitated as traver-
tine speleothems.

The shape of the speleothems depends on where and
how fast water enters a cave passage. Soda straw
stalactites form on the ceiling by slowly dripping
water. As each droplet falls it leaves behind a minute
deposit around its border and a thin, hollow tube
slowly grows toward the floor. If the tube closes and
if the water drips quickly, a more conical stalactite
forms. Fast-dripping water loses still more cabon
dioxide as it falls and deposits a tiny bit of calcium
carbonate on the floor to accumulate as a stalagmite
growing upward. Because the drops splash when they
hit, stalagmites tend to be broader than their "partner"
stalactites directly above. If a stalactite and a stalag-
mite eventually meet, the result is a column.
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Water seeping along cracks on a sloping ceiling deposits draperies that are often translucent enough
to show banding of colors due to traces of different minerals. Iron, the most common element, tints
speleothems hues of brown and orange. If water is sufficient, it spreads into thin sheets on the walls
and over ledges and deposits flowstone.

If there is still carbonate in solution when water reaches a gentle sloping floor, then rimstone dams
and pools may form. The dams start as a deposition on slight irregularities in the floor. A pool forms
behind the dam, which continues to grow along the pool's rim. Sometimes whole series of rimstone
dams and pools form.
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, R iy Sulfate speleothems, like gypsum flowers, are deposited
T2 ' g < RN in dry passages beneath the sandstone caprock. Calcium
' ' g sulfate (gypsum) is much more soluble than calcium
carbonate and can be carried toward cave passages by
slight amount of water that seeps through the sandstone
caprock. The water in the damp limestone is slowly
drawn by capillary action into dry passages (85%-95%
£, relative humidity) from all directions. As the water

" evaporates gypsum is deposited. At its most spectaclar,
this mineral (CaS04) *2(H20) forms white to gold
flower-like structures that seem to ooze and curl from
the wall, ceiling, and floor much like icing from a cake
decorator’s nozzle. ‘In fact, gypsum speleothems grow from the base. This phenomenon helps explain
why they can form loose crusts or blisters and how gypsum growing in limestone cracks can force off
bits of limestone and gypsum from the ceiling and wall. This process is extremely slow, however, and
passages that appear to be unstable are usually held together by the shining crystals of gypsum in all
the cracks and crevices.

We feel that you and your students are indeed fortunate to visit this special place called Mammoth
Cave National Park and witness these processes that have taken place for millions of years. Not only
is Mammoth Cave one of the premier national parks, it is also an international treasure preserved for
all people of the world. It was so recognized in October, 1981 when the United Nations Educational,
Scientific and Cultural Organization (UNESCO) voted to place Mammoth Cave National Park on its
list of World Heritage Sites. Mammoth Cave was also designated as a Biosphere Reserve by the
same organization in March, 1990.



‘Mammoth Cave National Park
B I O I 0 G Y National Park Service

U.S. Department of the Interior
Mammoth Cave National Park's 52,700 acres constitute one of the greatest protectors of
biological diversity in Kentucky. The surface contains animals typical of an eastern
hardwood forest. Larger animals include white-tailed deer, fox, raccoon, opossum,
woodchuck, beaver, rabbit and squirrel. Smaller animals, such as bats, mice and
chipmunks, also abound. Many reptiles and amphibians find protection in the park too.
Birds such as mourning doves, whippoorwills, owls, hawks, woodpeckers, and warblers

fly through Mammoth Cave's forests. Wild turkeys reintroduced in 1983 are now
regularly seen by visitors.

While most of the park consists of second-growth woodland, a number of unique
communities of plants -- hemiocks and other northern plants growing in cool moist
ravines, wetlands, and open barrens with prairie vegetation -- contribute much to the
variety in plant life and harbor many of the park’s rare species. Currently, botanists
are updating the park plantlist. So far, 872 species of flowering plants have been
confirmed, and the listis still growing. Of these species, 21 are currently listed as
endangered, threatened or of special concern. Active management, including
prescribed burning, may be needed in order to protect some habitats in the park.

The Green River, which meanders through the park, supports an unusual diversity of
fish, including five species that have not been found anywhere else in the world, and
three species of cavefish. Another group of aquatic animals, freshwater mussels,
survive in the sand and gravel of the Green River. Over 50 species of mussals,
including three on the endangered species list, live in the park. Agquatic animalsin
the river play an important role in providing nourishment for other animals -- in the
cave, intheriver, and on the land.

On first glance, in walking into Mammoth Cave, the dark and quiet passageways

may appear nearly devoid of life. But first impressions can be deceiving, and surprisingly, biologists have
discovered over 200 species of animals in Mammoth Cave! Animalsinthe caveinclude everything from
sutface animals that have accidentally stumbled or tumbled into the cave -- like raccoons and bullfrogs -- to
42 species of troglobites, animals adapted exclusively tolife in the darkness. One of Mammoth Cave’s
claims to fame, besides its length and wealth of human history, is its biological variety. The diversity of cave
animals in the Mammoth Cave arearivals the richness of any caveland region in the world. To a biologist, a
caveis a wildlife sanctuary -- aretreat for animals so specialized in structure and habit that they cannot
endure conditions on the surface. To understand the survival techniques of cave animals, we need to first
take acloser look at three environmental factors governing Mammoth Cave.

First of all, the cave world does not change as rapidly as our sunlit world; however, change does occur. The
cave hasits own cycles and rhythms of life. The temperature of the cave varies due to air movement near
the entrances, the location {on ridges or in valleys), and the temperature of water entering the cave. Ina
sense, the cave has its own weather system. Wind is created by temperature differences between the
entrance and interior passageways. This causes a "chimney effect,” resulting in a wind chill factor
underground. The chimney effect can also produce "rain” inside the cave by altering the dewpoint. The final
contributor to cave weather is the barometric pressure. Barometric changes affect air movement, humidity
levels and dew points. Subtle weather changes inthe cave make it possible for a perceptive caver to
discern outside weather conditions, even though he or she may be hundreds of feet below the surface.

Secondly, Mammoth Cave is intricately tied to the outside world. The cave is different from our world, but
the survival of cave life depends on the surface. Plants, through photosynthesis and through theirown
decay, release carbon dioxide that combines with water in the air and in the soil, to form weak carbonic acid
that carves the cave. Inaddition, plants provide food and energy for underground animals. No matter how
organic material enters the cave, the web of the cave begins with the sun.



Thirdly, the lack of light produces stress in caves by limiting the availability of food. Therefore, cave animals
must make behavioral, physiological, and morphological adaptations to survive. Some animals, called
trogloxenes (or cave visitors), regularly visit or hibernate in caves but customarily leave caves. By collecting
food on the surface and then returning to caves, trogloxenes play animportant role in providing food for
cave animals that never venture outside. Bats, cave crickets, and pack rats are well-known trogloxenes.

Although Mammoth Cave is not currently used by large numbers of bats,
twelve species, including two endangered species, live here. Asinsect-
eaters and plant pollinators, bats may be among the most beneficial animals
to people and other living things. By consuming huge numbers of insects, bats work as a "natural
P21 insecticide,” controlling crop pests and insicts that may spread disease. Little brown bats, one of the
g+ - common species in Mammoth Cave, can eat 600 mosquitoes in an hour. In addition, many cultivated
plants that we enjoy -- including avocadoes, dates, peaches, bananas, and cashews -- depend on bats
tor pollination. Despite their value, many species of bats are needlessly threatened -- by direct killing,
by vandalism, by disturbance to hibernating and maternity colonies, by the use of pesticides, and by
habntat destruction. Conseguently, bat populations in the United States and throughout the world have
been declining dramatically.

When you visit Mammoth Cave, you’'re far more likely to see crickets than bats. Crickets,
actually a kind of grasshopper, are trogloxenes too. They spend much of their life in the cave
but depend on night-time forays on the surface to gather food. Because Mammoth Cave
lacks large bat populations, crickets are extremely important in delivering energy, in
the form of droppings, eggs, and carcasses, to other animalsin the cave. - -

Another group of cave animals, the troglophiles (or cave lovers), have evolved a step closer to cave
dependency than the trogloxenes. Troglophiles can survive for their entire lifetime in caves, but they can
alsolive exclusively onthe surface, where they select cool dark places reminiscent of the cave environment.
Troglophiles include crayfish, springfish, salamanders, and spiders.

Troglobites, the group of cave animals most highly adapted to cave life, cannot survive outside caves.

Many, including eyeless fish and crayfish, illustrate creative adaptations to their environment. With no need
for camouflage or protection from the sun, many of these animals have lost pigmentation and are white.
Some have no eyes. Most have developed other highly sensitive sensory organs to detect predators and
prey. Because foodin caves is scarce, full-time cave dwellers tend to be smaller, with lower metabolism and
longer lifespans than their surface counterparts.

The distinction between troglophiles and troglobites can be nicely illustrated by comparing two Mammoth
Cave fish -- the troglophilic springfish (Chologaster sp.} and the troglobitic eyeless fish (Typhlichthys sp.).

Springfish Eyeless fish

3" long 3 “long

short stubby fins long graceful tins

brown color almost colorless

shaped like a cigar streamlined

small but functioning eyes butges, but no eyes

With each stroke of its body, With each stroke of its body,
itmoves 1/3its body length. it moves 1 body length.

The lifestyles of all cave animals highlight the fragility and interconnectedness of the surface and the cave
environments. Ultimately, the energy that feeds cave animals comes from the surface. In addition, land use
practices outside the park impact water quality and the lifeforms in the cave. Even visitors entering the cave
impact the underground world. Lighting, trail construction, building unnatural entrances, and noise from
cave tours, affect the inhabitants of this sensitive and fascinating underground world.

If all the beasts were gone, many would die of a great
loneliness of spirit. For whatever happens to the
beasts, soon happens to man. All things are connected.

-Chief Seattle
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INTERESTING BAT FACTS

-Bats are the oz!y flying mammals.

-Bat fossils have been found that date back to approximately 50 million years, surprisingly,
these fossils very closely resemble the bats of today.

-The nearly one thousand kinds of bats amount to approximately a quarter of all mammal
species, and are found everywhere except in the most extreme desert and polar regions.

-The world’s smallest mammal, the bumblebee bat of Thailand, weighs less than a penny,
but some tropical flying foxes (fruit-eating bats) have wingspans of up to six feet.

-Most bats communicate and navigate with high-frequency sounds and can detect obstacles
as fine as a-human hair.

-Seventy per cent of bats feed on insects; tropical bats feed almost exclusively on fruit and
nectar; a few species are carnivorous, feeding on fish, frogs, mice and birds; vampire bats
make up only a small portion of the bat species, and live only in Latin America.

-Bats are the major predators of night-flying insects. Individual bats have been known to
catch 600 mosquitoes in one hour.

-Bats do not carry rabies any more than any other mammal, in fact less than a half of one
percent of bats contact rabies. Bats that can be caught are far more likely to be sick and
should never be handled. Children, in particular, should be warned never to pick up bats.

This information and many other interesting facts can be found in America’s Neighborhood
Bats by Merlin D. Tuttle, University of Texas Press, Austin.



A RC HE '0 LO GY ‘Mammoth Cave National Park
National Fark Service
U.S. Department of the Interior

Over 12,000 years ago, when huge sheets of thick glacial ice covered large
portions of the North American continent, small nomadic groups of people
wandered over the Kentucky landscape. Today, archeologists refer to these
early American people as Paleolndians, which means "ancient indians.”
However, we know very little about them. We don't know what they called them-
selves and we don't know what language they spoke. We know that they were
experts at working stone to make spear points for thrusting into their prey. We
know that they lived by hunting animals and gathering plants, and we know that
part of their time was spent hunting megafauna (large animals) such as bison,
giant ground sloths, and mastodons. The Palecindians were a transient people,
moving frequently and moving long distances in order to follow animal herds
and collect nuts, berries, and other foods that ripened with the seasons. Be-
cause these people moved so often and traveled in small groups, there have
been few opportunities to locate the places where they camped. So far, only a
few spear points of the Palecindian people have been found in Mammoth Cave
Nationa! Park.

late Archaic or
Early Woodland
grass slipper
found in
Mammoth Cave

Over time, temperatures warmed, glaciers retreated to the north, megafauna

became extinct, and the local environment changed from a forest dominated by pine, spruce, and fir to a forest of
mixed hardwoods containing oak and hickory. The population of the Indians also increased. With these
environmental changes came changes in the ways native Americans lived. Instead of hunting megafauna, they
hunted smaller animals such as deer, turkey, and raccoon. They continued to make fine stone tools, but they
made them in different shapes and sizes, reflecting the new hunting methods developed to more efficiently capture
smaller animals. Because these descendants of Paleoindians practiced a different way of life from their ances-
tors, archeologists have given them a different name: the Archaic Indians. The Archaic period dates from 8000
B.C. to 1000 B.C. in Kentucky. The earliest Archaic peoples continued a foraging way of life similar to the that of
their Paleolndian ancestors. Small groups of related peoples, called "bands,” frequently moved within their hunting
territories, collecting various plants and animals as they became seasonally available. Several Early Archaic
(8000-6000 B.C.) sites exist in Mammoth Cave National Park.

As the numbers of Archaic people grew, the number of bands grew, and the hunting territory of each band shrank
in size. The smaller territories and the differences in local environments between territories led to the
development of more and more differences between groups. Members of each band adapted to the conditions,
developing new tools and modifying seasonal movements and hunting and gathering strategies to take
advantage of the resources within their own territory. In Mammoth Cave National Park, this slow adaption to local
environments is reflected in an increase in the number and types of artifacts, especially spear points, found from
the Middle Archaic period (6000-3000 B.C.). Bands did not live in isolation. They came in contact with other
bands, and they exchanged chert, shells, copper, and marriage partners.

During the Late Archaic period (3000-1000 B.C.) the numbers of people in this region continued to grow. During
the later portion of the Archaic period, the indians began making pottery, cultivating gardens, and growing domes-
ticated plants. It was near the end of the Late Archaic period that Indians began exploring Mammoth Cave and
other caves in the area, collecting minerals they found. Why Late Archaic people traveled miles within Mammoth
Cave to collect selenite, mirabilite, epsomite, and gypsum is a matter of speculation. The most likely reason is that
these minerals were valued for their medicinal properties and/or ceremonial uses, and that they were traded to
other groups for food, shells, chert, and other goods.

The adoption of gardening and pottery-making signaled the beginning of fundamental changes in the way Indians
lived. No longer did they have to rely solely upon wild animals and plants for their subsistence. Now, they couid
increase their food supply by growing some of their food in gardens. In recognition of these and other changes
that occurred in the lives of the Indians, archeologists have called the period following the

adoption of pottery-making and gardening the Woodland period. The Woodland period in Kentucky dates from
1000 B.C. to 900 A.D., and like the Archaic period, has been subdivided into Early Woodland, Middle Woodland,
and Late Woodland periods. During the Woodland period, populations grew and aggregated in larger and larger
groups. Groups moved less often and formed small semi-permanent villages. Along with the population increase
and a more settled lifestyle, Indian social organization changed from {1e loosely organized

hunter/gatherer band organization characteristic of the Archaic period to more complex tribal-like social



organization where village and lineage elders exercised some controls over the actions of their followers. Along
with this increasing social complexity came changes in technology, economy, religion, and mortuary
ceremonialism.

During the Early Woodland period (1000-200 B.C.), ceramic manufacture became widespread among Indian
groups. The earliest pottery types were thick walled, barrel-shaped pots tempered with chert and/or limestone that
prevented cracking. New pottery vessel forms, temper methods, and decorative treatments proliferated later
during the Woodland period. It was also during the Early Woodland that burial mound construction was added to
the ceremonial system. Exploration for minerals in Mammoth Cave continued during the Early

Woodland period but for reasons not yet understood, ceased soon afterward. The number of sites in the park and
the number of tools used also increased from the preceding Archaic period. The Early Woodland period was also
a time of horticultural expansion with the cultivation of sunflower, maygrass, goosefoot, sumpweed and other
native plants. Indians, however, continued to rely on hunting and gathering to provide a major portion of their diet.

The Middle Woodland period (200 B.C. - 500 A.D.) is noted for a florescence in mortuary and ceremonial activity
and for far-reaching trade networks. Shells were traded from the Gulf of Mexico to the Great Lakes and points in
between. Obsidian was traded from Wyoming to Ohio. Mica and copper were traded from the Appalachian
Mountains to Ohio and beyond. Artisans made copper, shell, and mica ornaments for village leaders. Large
mound and earthwork complexes were constructed and elaborate ceremonial rites were performed by religious
specialists. During the Middle Woodtand period, maize (com) was first introduced to the eastern U.S. from the
southwestern U.S. However, it wasn't until much later in the Late Woodland period that Indians grew comn in
sufficient quantities to provide a significant portion of their diet. In the Mammoth Cave area, the Middle
Wood!and period was a time of resettlement. Peopie no longer occupied the uplands as frequently as their
Archaic and Early Woodland ancestors did. Native Americans spent more and more of their time living in the
floodplain near the Green River, where gardens could be grown and tended. During this period, mining activities
that had occurred during the Early Woodland period stopped and were never resumed.

For reasons not yet understood, the elaborate mortuary and ceremonial activity that occurred during the Middle
Woodland period ended during the Late Woodland period (500 to 800 A.D.). The Late Woodland people
continued to live life much like their Middle Woodland ancestors, but they no longer traded shelis, copper, mica,
and other goods in large quantities. During the Late Woodland period, the bow and arrow was invented and soon
replaced the lance as the primary weapon for hunting. The population continued to increase and greater and
greater reliance was placed on growing plants for food. Hunting deer, turkey, raccoon, and other animals, and
collecting nuts and other wild plants continued to provide important sources of food.

Thf Mississippian period foliowed the Woodland period, and ended with the arrival of the first Europeans to
America. This period lasted from around 900 - 1500 A.D. The Mississippian period was the period during which
native American cultures reached their greatest complexity. This complexity was manifested in a hierarchy of set-
tlement types ranging from small single family residences or "farmsteads” to large ceremonial centers and
villages, a stratified social/political organization that has been broadly compared to chiefdom level societies,
specialization in the production of various commodities, and a heavy reliance on farming com. Technological and
stylistic changes in the material culture accompanied the shift from Woodland to Mississippian. These included
the use of shell as a tempering material in the manufacture of pottery, new pottery vessel forms (salt pans, plates,
“cazuella type" jars, and water botties), and rectangular wall trench house construction (the poles that formed the
house walls were set in trenches dug into the ground). In the Mammoth Cave area, there appears to be a de-
crease in the number of Mississippian sites compared to earfier periods. This is probably because the floodplain
along the Green River is not very wide and does not offer much room for farming. Like their ancestors, the
Mississippians did not live by farming alone. They also hunted, fished and gathered wild plants.

The Proto-Historic period in Kentucky is the time following the arrival of the first Europeans to America and before
the arrival of the first white settiers. During this period, native inhabitants of Kentucky did not have much direct
contact with Europeans, but they were greatly affected by the dislocation of other Indian groups caused by the
intrusion of the English, French, and Spanish. Measles, smallpox, and other diseases had the most devastating
effect on the Indians’ lives. Estimates place the mortality rate of some Indian groups as high as 75% as a result of
the European diseases. By the time the first white settlers moved to Kentucky following the

Revolutionary War, much of the land was used as a hunting ground by the Shawnee, Cherokee, and other groups.
Soon, white settlers pushed these few remaining tribes from their lands. So ended thousands of years of native
American settiement in Kentucky and Mammoth Cave National Park.

based on article written by Guy Prentice, National Park Service archeologist 1992



