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Indiana Before the Age of Dinosaurs

Plants and animals of a Late
Devonian sea in what is now!
northern lowa. A similar scene
would have been found in
Indiana in the Late Devonian
period except the plants and
animals would have been more
crowded together. At left, items
are identified as ammonoid,
rugose corals, bryozoans and
brachiopods; center,

hingfish, stromatoporoid and
snail; and right, novdiloid
colonial and rugose corals,
clams and brachiopods.

From: Fenton, The Fossil
Book, p. 20.
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Focus

Look around you, how would you describe the town in Indiana
where you live? Is the land flat, is it hilly, are there many trees, or is the
land mostly farmland? This land hasn't always looked the way it does
now. The land of Indiana has undergone enormous changes that took
millions and millions of years to occur,

There may be a lake or river near your town, but did you know thait
the land where your town and even your house stands now was once
under water—not just flooded but completely under water? The land
where you play baseball or volleyball was once at the bottom of an
ancient sea.

Indiana used to have a sub-tropical climate, the type of climate that
you might find in southern Florida today. Just imagine, there were palm
trees in Indiana! The Hoosler state wasn't always warm. During the
several ice ages, Indiana was covered by deep glacial ice. Only the south
central portion of the state escaped the glaciers.

How could Indiana be hot and cold and wet and dry? Of course
these changes didn’t all happen at the same time. Over millions of years
Indiana was actually wet and warm (covered by warm seas), then warm
and humid [no longer under water but very swampy], and then very cold
({during the ice ages when several glaciers covered most of our state).

Indiana and much of North America had been covered by warm
seas, about 600 milllon years ago. The seas covered the land for millions
of years. Then the land was gradually uplifted and the seas drained
away. After millions of years had passed, the seas covered the land
again, and so the cyele continued,

Not only did the seas come and go but the land actually moved, too,
Scientists now believe that all of the land masses of the earth were once
one large mass. Have you ever noticed how the west coast of Africa looks
like it would fit right next to the east coast of South America? Scientists
noticed that too. Before this one large mass divided into the continents
that we know today, the land was close to the equator, making the
climate of Indiana and the Midwest much warmer than we know it now,
That is why the ancient seas were warm and why we had Florida-like
weather all year round.

Note: Look up Pangoea in your school library for more explanation of how the
continents divided,

Caution! A Note to Fossil Hunters

You may not take fossils from state or Federal property. If you look for fossils on

private property, you must have the permission of the owner. Any good fossil
book will give you tips on how to hunt and what you will need (o take.

Falls of the Ohio
State Park

The Falls of the Ohio State
Park iz a great place to see and
learn abouf fossils, The Falls of
the Ohio area is famous to those
interested in fossils and draws
visitors from all over the world.

The park is open year
round though the fossil beds
can be seen only when the level
of the Ohio River is low—usually
during August, September, and
October. Then, a visitor can
wilk on the exposed bedrock
river bottom and view the fossils
preserved in the limestone.
Because the flow of the water is
diverted to the Kentucky side of
the river (by man-made struc-
tures), the bottom of the Indiana
side of the river is exposed
during low MNow.

The interpretive center has
exhibits and media presenta-
tions which explain how the
fossil deposits were formed at
the Falls, as well as the history
of the area.

The Falls of the Ohio State
Park is located in Clarksville off
Exit 0 on Interstate 65 in south-
emn Indiana. The address is P,
O, Box 1327, Jellfersonville
47131-1327; telephone 812-
280-9970.
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Map of the Falls of the Ohio from an 1847 guide for river pilots. From: Cummings, The Western Pilot 1847, p. 53.

The Falls of the Ohio—Where Time and History Meet

The Falls of the Ohio River, located between
JefMersonville and Clarksville, Indiana and Louisville,
Kentucky. have been important in the history of
Indiana and the Midwest. The falls are not the typical
kind of waterfall but rather a series of rock ledges that
gradually drop twenty-six feet over a distance of two
and a half miles. The water in this area of the Ohio
ERiver is shallow, and as the river flows downstream
[from east to west) the water swirls over the bedrock
creating a series of cascading rapids.

The shallow water of the Falls provided a natural
place for men and animals to cross the river. Early
explorers and settlers who traveled on the Ohio River
stopped at the Falls, because it was the only place
along the river that required a portagel for boats.

Daniel Boone came to visit the Falls im 1771,
George Rogers Clark brought American settlers with
him to Corn Island, near the Falls, in 1778. Many of
these settlers later stayed in the developing cities
near the Falls, and the area early became known as

a gateway to the West. The great westward expedition
of Lewis and Clark began at the Falls of the Ohio in
1803.

The Falls area was a good location for many
businesses since water travel came to a halt at that
point, and boats had to be carried to the deeper part
of the river. Men who hauled freight, or owned inns
and taverns, benefitted when the water was low and
boats had to stop.

Mot only settlers and explorers traveled to the
Falls, Many scientists and naturalists came there,
too, JohnJames Audubon came in 1808 and stayed
until 1809 sketching and studying the many birds in
the area. Many came to see the fossil beds at the
Falls.

The history of the Falls of the Ohio began long
before explorers and settlers became interested in the
area. It began millions and millions of years ago.

I Portage means carrying boats overland from one body of
water to another or avolding an obstacle, like rapids.
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The Fossils at the Falls

Long
before
George

Rogers

_ :_:._1 Clark, the
; buffalo and
HNative
Americans
crossed the
Ohio at the
Falls, there
were other
residents, ac-
cording to evi-

Hormn coral dence which re-
oommonly fournd  mains. This evi-
at the Falls. dence suggests
Foaslls, p. m thint i

animals onece
lived at the Falls of the Ohio. Some
of these animals were Coelenter-
ates. They were not the only ani-
mals living in the area of the Falls,
but they were one of the largest
Eroups,

You may not have heard of the
Coelenterates, but you may be fa-
miliar with some of their houses,
The Coelenterates were animals
without bones, They had soft sac-
like bodies with a two-layered wall
and a single opening surrounded
by tentacles. Since they needed
some type of protective covering,
many of these animals had the
ability to secrete a limy substance
around themsebves that would
harden and form protection for
them. This hardened protection or
house is what we call eoral today.

The Falls of the Ohio has mas-
sive coral beds exposed lor visitors
tosee. These beds are between 325
million and 265 million years old.
But how did we get coral in Indi-

ana? You know that coral is com-
monly found in warm seas, like the
Caribbean Sea. During the Devo-
nian period ! of geological history,
Indiana was covered by a warm
gca. Three hundred twenty-five
million years ago, the climate was
warm encugh for coral to grow in
Indiana.

There is probably coral be-
neath yvou right now, but it is bur-
ied so deep that you could never dig
far enough to find it. At the Falls of
the Ohig, this Devonian coral has
been ||::v:j|;|-|;|-=1.:r.fl.'1 These corals are
some of the largest exposed fossil
beds in the world—over 220 acres,
The sheer diversity of visible fossils
make the Falls of the Ohio remark-
able,

1 See the chart on page B for the
anclent periods in the Paleoeole era.
The pertods from the Cambrian through
the Mississipplan eras represent a time
when Indlana would have been under
water for a portion of thal period.

2 The Devonlan corals have been ex-
posed at the Falls because of the con-
stant flowing of the river over the coral
beds and because there |8 less soll
covering the land in the southern por-
ton of the state. The glaciers pushed
dirt and rocks over the upper two-
thitrds of the state. You would have to
dig deep to ind Devonlan corals near
South Bend.

Duuring the summer and early fall when the rver
is low, the fossil beds at the Ohio can be seen.
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A Scientist at the Falls in 1844

Ir. Albert C. Koch was a German scientist whe mmigraled
e the Uinified Stabes tn 1826, Litle 5 known about his
early life here, but by 1836 he hod opened a musewm in
St Louts. Koch was also an avid geslogtst and collector of

Jossis, In 1844 he began a ioo-year collecting trip around
the easiern half of the United States, He remained af the

Falls of the Ohio untll November 2. The following excerpis
are from his dafy feurnal, translated and edited by Ernst
A. Stadler.

Loudsuville, Monday, the 9th of September. This
moming at six o'clock [ arrived here, the next goal of
my journey. The first thing | did was to go to an old
fossil collector whom | had known previously and
who gave me advice as best he could. but to be sure
I walked to New Albany, which is
four English miles from Louisville,
to visit Dr. Clapp, the best geolo-
gist in this region and the owner
of an important collection of local
fossils, ., .

Tuesday, the 10th of September.
My expectations concerning the
local fossils [ found quite satisfied,
if not surpassed. The shells and
corals are frequently so beautiful
and perfect, as if the animals
whom they once served as houses
and covering still lived in them.

day, the 2nd of October. . . . Already I had found
and collected more than 60 species of the rarest
primeval corals and shells, of the choloest ex-
amples of which some had been first discovered
by me, and now | was walking on a continuous
layer of prehistoric corals of the most varied sizes,
which, frequently interlaced with one another,
formed curious shapes and often appeared like
beautiful large flowers surrounded with garlands
of leaves. One who does not have occasion to
enjoy this view can best get an idea of it if he
imagines the ice flowers and leaves on frozen
windowpanes on a large scale and spread out over
several English miles. | found a
coral stem which formed a circle
with a diameter of ten feet,
although the branches were not
over half an inch thick, Some
corals run helter-skelter like tree
roots; many have the form of
garlands or resemble honey-
combs so0 much that the local
inhabitants took them to be
petrified wax, petrified honey, or
petrified wasps’ nests; others,
again, have great similarity to
homs and are know by the

Jeffersonuville, Wednesday, the
11th of September. Because
vesterday | collected fossils which
appeared in the upper stratum of the local lime-
stone, | now went to work on a lower stratum which
is considered part of a still older secondary forma-
tion and which contained almost more petrifactions
than the first. Indeed, | made the observation that
the whaole bed of the Ohio, as far as the falls of it
stretch, that is four English miles, is an almeost
uninterrupted coral deposit. The corals exdsting
here are of 45 to 60* different species, and many of
them are of an extraordinary size. . . . A rather
special phenomenon is that many of the shells, as
well as the corals, lie loose on the rocks in which
they once were embedded but from which they have
been apparently torn out by the water., . .. Wednes-

name of petrified buffalo horns:
still others look like the blos-
soms of the aster or the so-
called horsetail and are often so small that one
can hardly see them with the naked eye. This is,
as | want to express it, a subterranean magic
garden which is open only for quite a short time
every four to five years at the most, as it is now
for the inquiring geologist, and where there are
uncovered for science many new species of the
wondrous creatures which might well belong to
the first works of creation, for they come from a
formation which is even below the coal. . . .

*Sclentists thought wabl recendsy that there might be as meny
as 00 different species al the Falls. Today, they belieoe thast
there are about 150 spectes,
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Was There a Dinosalt

Origins

af Earth
First Fossils
(bacteria)

4'/ Billion 3Y, Billion Years Agﬂ
Maybe! Bul scientists
don't really know if dinosaurs Words in Stone
lived in Indiana. Evidence of
: Match the rock layers with the clues at the bottom of the next page
dinosaurs has been found in and find the missing letters.

the Western and Northeastern
United States and Canada.
Their bones have been discov-
ered in Mesozoic rocks (formed
60 to 120 million years agol.
Mo dinosaur bones or Mesozoic
rocks have ever been found in
Indiana. Why? Because forces
within the earth caused Indi-
ana and surrounding states to
be uplified, exposing layers of
Mesozoic rocks that might hawve
contained dinosaur bones, Af-
ter millions of vears these rocks
and bones would have eroded
away leaving no clues about
Indiana dinosaurs. They might
have lived here bui we don't
know for sure. What do you
think? Was there a dinosaur in
your backyard?

From: The Prehistoric Indiono Gal-
lery, Indiona State Musetem.

‘J’"""F-"f"""".

-IIII BN
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Ir in Your Backyard?

1%, Billion

» The last letter is S but the 3rd and 4th
letters are the same as the last.
* O comes before the 15t 5.
» | comes after the 2nd 5.
* F is al the opposite end from the last 5.
+ L 5 next to the last S,

= The 1st letter is the 3rd letter of the
alphabet,
= The 4th letter is the 1st letter of
the alphabet.
* O is to the right of the letter in the 1st clue.
+ 5 is the last letter.

Clues for Words in Stone

* R is the 4th letter from the end and the 3rd
letter from the beginning.
* L comes immediately before §.

Bih position.

* A is next to the last N.

* E i the 3rd letter to the left of the 1st N.
& The letter before E is the same letter before E

in the alphabet.

# O is to the tmmediate &t of the 1st N.
* V is between E and O.
# | is to the immediate right of the 1st N,

% # There is an N in the 5th position and the

© Copynght Indkana Historcal Bureau 1595




Geologic Time Scale and Indiana Rock Chart
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* Which era i= called
the Age of Dinosaurs?
* During which
perod will you find
the oldest exposed
limestone?

# When was the time
of the woolly mam-
moths and
mastadons? Can
you tell, from looking
at the chart, what
other natural oocur-
rence happened
during this period?
+ What periods
combine to form the
Paleozoic Era?

* How long was the
Mesozoic Era?

or peripds on the time
line found on pages 6
and 77

From: Indiana Geologl-
cal Survey, Circular 5,
p. 13
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Tales Told By the Dead*

If you like solving mysteries and you know how
to put clues together, then you will like studying
fossils. A fossil is evidence that something lived long
ago, at least 10,000 years ago. It can be a plece of
shell, or bone, or a footprint, or an impression of a
leaf. There are billions of fossils all over the world,
and you don't have to be a paleontologist (someone
who studies ancient life) to find them. Indiana has
some waonderful fossils.

Most living things will not turn into fossils when
they die, however. They will decay or
dry up and blow away, leaving no Lrace.
The majority of fossils that we find ;
today were once sea creatures that FEUEs
were buried guickly when they died |
and had hard parts like shell or bone
that did not decay. When the sea ani-
mal died, its body settled into the mud
and sand on the bottom of the sea, and
the soft parts of the body decayed.
Cwver thousands of years, more layers
of sand and mud built up, pressing
down on the remains of the sca crea-
ture, and turning the mud inio stone.

The actual shell or bone could be trapped in the
stone or, more likely, an impression or mold was
formed. For instance, if you press a shell into model-

A cast of a ham coral
ai the Falls.

ing clay and then lift the shell out, you have a mold
of that shell, The ancient shell or bone may dissobre
away after millions of years but a mold of that object
remains in the stone.

When a mold is filled with minerals carried by
waler seeping into the rock, a cast is formed. Imagine
that our modeling clay mold is filled with plaster of
Paris. Once you remove the clay mold, you have acast
of that mold showing the same details of the shell.
Molds and casts show only the external details of the
organism. None of the internal paris
are preserved.

Remember that a fossil is evidence
that something lved at least 10,000
years ago, That evidence could be in the
& | form of a footprint or burrows and not

] be part of the actual organism. These
are called trace fossils,
. You can even find fossils while you

| are walking around your town. Many of
the buildings in your town will be made
of limestone—the very stone that the
Indiana fossils are buried in. You must
look very carefully at the limestone
because these fossils will be very small, but they are
there. Happy hunting!

*This |5 the tifle of the first chopier ofa very tnformative book entiiled
The Foss{l Book.

You can make your oamn plaster casts and molds.
This way you can preserve the impression of a seashell, or
a coln, or even a footprint

You will need
* modeling clay = an old plastic bucket
« plaster of Paris * & knife

waler (for mixing the plaster] » scissors

cardbosard

shampoo or cooking oll = fape

. Shape a hunk of modeling clay into a round, thick
pancake. Make a deep impression into the clay with an
object
Eammunﬂmm.mtaaanfummtm
inches wide and long encugh o go all the way around the
edge of the clay, Wrap the cardboard around the clay and
tape it tightly in place.
3, Mixa small portlon of the plaster of Paris in the plastic
container ([follow the directlons on the package). Work
gquickly; It dries fast

Making Casts and Molds

4, Spoon the plaster over the impression until it is about
an inch thick. Let the plaster harden for aboul thres
hours. Then gently untape the cardboard and peel off the
clay, Set the plaster aside and let it get even harder
overnight. You now have a plaster cast of the
5. Tape the cardbosrd sround the cast so it fits sanugly.
6. Brush the surface of the cast with a thin layer of
shampoo or cooking oll. Make sure you don’t miss any
spots or your plaster pleces will stick together.
7. Mix a fresh batch of plaster and cover the cast up Lo the
top of the cardboard. Let the plaster harden for a day,
thien tear away the cardboard and separate the teo plaster
layers. Let the plaster harden for another couple of days,
and then rinse it off.

You now have a plaster mold and a plaster cast of the
original objecl. They should make a perfect fit
Fram: The Fossil Factory, p. 13.

& Copyright Indiana Historical Bureay 1995



Why Are Fossils Important?

Fossils give us clues to the past. They tell us
about the geography and ecology of ourworld millions
of years ago. Fossils show how life has changed over
time. They help to prove that areas of the earth were
once connected. Fossils from a certain time period
clearly mark rock layers (strata) and can be matched
with rock layers in other locations. These are index
fossils, and their cocurrence in rocks located miles
apart proves these rocks were formed at the same
time. This can be important in mapping rock forma-
tions and in locating valuable mineral deposits.

Fossils reveal the surroundings of ancient
organisms, They show whether the land was
under water, dry, or swampy. Fossils may
record the climatie conditions in which the
organisms lived. The corals found in the Mid-
west show that warm, shallow seas covered the
area. Plant fossils show that the climates of
Antarctica and Greenland were once much
warmer than they are now,

Fossils provide natural resources valued at
biltions of dollars. Nearly all of our fuels are
fossil fuels. Coal and oil are formed from the
remains of ancient plants and animals, Fossil
limestones make excellent building stone.  Mi-
cro-fossils are used as filters, fillers, in polishes,
and for many other purposes. Some phosphate

beds are associated with large deposits of fossil

bones. Amber and jet are fossils used as jewelry.
These ancient relics from the past affect our lives

every day!

From: A Golden Guide: Fossils, pp, 20-21.

Lagering of the bedrock at the Falls
of the Chio Siote Parkc.

The Fassll Boaki, p. 31

Fossils from certain time periods mark rock layers and can be matched with rock layers tn other locations.

10
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A n Apple for Everyone

* Audubon Society Staff and
Thompson, Ida. The Audubon So-
ciety Field Guide to North Ameri-
can Fossils, New York: Alfred A
Enopl. 1982,

» Baird, Clay. A Jouney To The
Falls, Louisville: Prairie Litho-
graphing Corp. 1976.

A briel overview of the history
beginning with prehistoric times.
s Eldredge, Niles, and Gregory
Douglas. The Fossil Factory. Read-
ing, MA; Addison-Wesley Publish-
ing Company, Inc. 1989,

Wonderful book designed for
children and teachers, highly rec-
omumended.

» Fenton, Carroll Lane. Tales
Told By Fossils. New York:
Doubleday & Co. 1966,

Good basic information for the

student interested in fossils.
« Fenton, Carroll Lane and
Mildred Adams Fenton, etal. The
Fossil Book: A Record of Prehis-
toric Life. MNew York: Doubleday.
Revised 1989,

Classic book with 1500 illus-

trations in this revised edition.
* HKoch, Albert C. Jowmney Through
a Part of the United States of North
America in the Years 1844 to 1 846,
Carbondale: Southern [Minois Uni-
versity Press. 1972,

Provides a daily account of
Koch's travel in America,
= Perry, T.G. Fossils: Prehistoric
Animals in Hoosier HRocks.
Bloomington, IN: Indiana Depart-
ment of Conservation, Geological
Survey, Circular No, 7. December
1859,

Excellent source for the serious
student.

 Powell, Richard L. Geology of
the Falls of the Ohio River.
Bloomington, IN: Department of
Matural Resources, Geological Cir-
eular 10,

Designed for readers with

knowledge of geology.
* Rhoades, Frank H.T., Herbert
5. Zim, and Paul R. Shaffer, A
Golden Guide: Fossils. New York:
Golden Press, 1962,

This is an old standby for chil-
dren. Newer scientific findings
are not included in this volume.
+ Stidworthy, John. More Sci-
ence Progjecis: Fossils, New York:
Marshall Cavendish. 1989,

This book offers fossil facts and
projects for students.

* Taylor. Paul D. Eyewiness
Books: Fossils. New York: Alired
A. Knopl. 1980,

This is a very interesting boolk,
a good way to interest students in
the study of fossils.,

Dther Resources

= The Falls ol the Ohio State Park;
see page 2.

Special Thanks

+« Ronald Richards, Curator of
Paleobiology and Chief Curator of
Natural History. Indiana State
Museum, for his assistance in the
preparation of this issue.

Help the Paleontologist Find the Fossil!

& Copyrght Indiana Historical Bureau 1985
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Program; Judy A, Rippel, admin-
istrative assistant and manager,
Historical Markers Program;
Janice K. Hood, financial officer;
Barbara J. Hembree and Shirley
K. Stanfield, secretaries.

Opportunity for Support
Associates of the Bureau

receive complimentary subscrip-
tions to The Indicno Historion
and the Indiona History Bulleting
discounts on publications of the
Bureau, Indiana University
Press, and the American Asso-
ciation for State and Local
History; and occasional
opportunities, Cost of support is
an initial $25 donation to the
Bureau and an annual fee of
$10 billed in January.
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