Geology at the Snake Den
Mounds Complex

With Chic-Chic and Geologist Dick
McClish

By Dr. Bob Hines
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Snake Den geologist Richard McClish
described in a video how the horn
coral fossils ended up here.

These fossilized solitary corals lived
during the Devonian Era about 410 to
360 million years ago.

Specimens like these were picked up by
the massive glaciers that once covered
much of Ohio. As they passed over
limestone containing an abundance of
fossils that outcropped north of here,
they gouged out tons of that material and
deposited them as they receded.

During the Devonian Era, the region we
now think of as Ohio was probably
south of the equator about 10 degrees
and submerged under a shallow sea 10




Hundreds of millions of years ago,
this area would have been under
water teaming with corals, snails,
clams, large early fish, and sea

lilies that resembled flowers. These
were called crinoids. We now have
fossilized versions of these items
in our Show and Tell display cases.

These crinoids were actually marine
animals related to starfish. Some
fossilized stems of crinoids were
found with the horn coral with the
Snake Den Great Tribute of geologic
material.
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This clear sea water was rich in calcium
carbonate. Sea dwelling organisms like
the corals, snails, clams, and mussels
use carbonate to create their shells and
skeletons. At the same time, a
significant portion of the carbonate in
the water would have resulted in lime
mud or microscopic lime crystals.
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As these organisms died, their shells
would be broken down by waves and
settle on the sea floor with lime mud.
After millions of years of being
compacted by the weight of the sea,
they became a sedimentary rock called




Ohio's Statehouse was built from a thick-bedded limestone known as Columbus
Limestone. This limestone is often 60 to 80 percent fossil material. If you walk up
the steps of the Statehouse Capitol Building and look down, you can see the
fossilized remains of horn corals, snails, brachiopods, clams, and other sea
animals and plants that lived in the ancient shallow sea.

After the clear waters of the Columbus
Limestone and then the overlaying
Delaware Limestone, the shallow
continental sea slowly deepened and
the water became cloudy with incoming
clays and silts from the mountains to
the east, stopping all limestone
deposition and forming Olentangy
Shale.
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The basin deepened to several hundred
feet, forming a vast closed inland sea,
similar to today's Black Sea. Dying
swimming and floating animals and
plants settled slowly to the bottom over
a vast amount of time, forming the thick
Ohio Shale. The resulting high
concentration of organic matter
absorbed all oxygen, creating a highly
acidic environment preserving many of
the Devonian creatures of that time.




As the layers of this shale built up,
spherical balls of calcium carbonate and
other hard materials were concentrated
into concretions. These were encased
within the bottom layers of Ohio Shale.
These spheres resemble cannon balls of
rock and were typically formed around a
fossilized fish bone, fragments of wood,
or any of a wide assortment of other
fossils.

| believe the closest location where
concretions can be readily found in is
about twenty miles from the Snake Den
site. It would be no easy feat to bring
them to Snake Den because the bigger
ones would have weighed over 100
pounds.
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It is unlikely that the nuggets were
originally deposited or found
anywhere near Snake Den. We know
there were surface deposits of silver
about 700 miles north of Snake Den
near Cobalt, Ontario, Canada.

Cobalt

Snake Den

There was a vein of silver there so
massive that it was called the Silver
Sidewalk, but whether our specimens
were found there or somewhere else in
the Great Lakes region cannot be
determined without a detailed chemical

We do not know if they were
brought here as part of a trading
network, or whether local people
brought them back from a trip to
that region specifically to acquire
them. As for the flint material...

Warren King Moorehead determined that
the same flint knives and spearpoints at
Snake Den were probably made from rock
found at Flint Ridge in Licking County.
Flint, also called chert, is a hard
sedimentary, ultra-fine form of mineral
quartz or silicone dioxide that was used
extensively by the Hopewell. This flint is
colorful and is Ohio's official gem stone.
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As for other handmade items, the
ungroved ax known as a celt was more
likely made from greenstone--a tough
igneous rock that was formed deep
within the earth and probably brought
here by glaciers.

The pestles often were made from
granite, but have been made from other
types of igneous rock. Granite is often
has coarser crystals formed by the slow
crystallization of magma far below

the surface of the earth.

Igneous rocks brought to this area originated in Canada. They were carried here by
glaciers that flowed down from Canada through central Ohio. These were massive
sheets of ice that were thousands of feet thick. As the climate warmed, the vast
regional glaciers began to melt and their front edges retreated back north. That
was about 14,000 to 20,000 years ago. This was the end of the Pleistocene age, or
what we think of as the Ice Age.
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These huge sheets of ice functioned like
bulldozers, scraping, beveling, gouging,
and eroding away rocks and soil from
the surface. They also acted like dump
trucks by depositing large quantities of
sand and gravel. They moved large
rocks--some weighing many tons. We
call these loose rocks erratics.

The stones that these ancient Native
Americans used to make grooved
axes, celts, pestles, and other stone
tools were created from erratics. They
were much harder than the Ohio
sandstone or limestone rocks. There
are a large number of erratic surface
rocks in a pasture below Snake Den
that must be mowed around.
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The melting of these glaciers is an
important component of the Snake
Den story because without them, the
site would not be this high
promontory that overlooks the
surrounding landscape.
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The melt waters from the retreating
glaciers changed and buried the
ancient and exceptionally wide Teays
River Valley to form the high relief hills
we see on the eastern side of the
Scioto River today. Snake Den sits on
one of these hills, held up by a ledge-
forming sandstone that resisted
erosion.
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This region of south-central Ohio was formed over one-million of years, going back
to the Paleozoic Era by significant erosion and cut by giant rivers. These rivers
were much larger than today's much younger Scioto River, or even the Ohio River.
The most important of these was the ancestral Teays River, which interestingly
flowed from south to north through this region and then northwest of the Dayton
area across Ohio, Indiana, and lllinois into what is now the Mississippi River Valley.

The repeated southward advances of
the thick ice sheets over one million

After the ice reached its southern limit
and began retreating, it dropped its

years finally buried the Teays River
and gave birth to the Ohio and Scioto
Rivers. This ice dammed the Teays
River, forming what geologists now
call Lake Tight and other giant lakes.
Their silty deposits covered much of
Ohio.
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burden of water, rock, gravel, sand,
silt, and clay leaving the landscape--
including the Teays Valley--buried.




Rock Layers Under the Complex

Glacial Drift

Logan Formation
Vinton Sandstone
Allensville Sandstone
Byer Sandstone
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Wisconsin \ Sunbury Shale Formation
Lower Berea Sandstone Formation
Mississippian Bedford Shale
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Olentangy Shale

Ohio Shale
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Ordovician
(490 to 440 million
years ago)

Dolomite and Sandstone

Cambrian
(540 to 490 million
years ago)
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Geologist and Paleontologist Richard McClish

We hope you learned something from our geologist Dick
McClish and will check out what other experts have to say!
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| hope you learned that there are many
layers of different kinds of sedimentary
rock under Snake Den and that the First
People Native Americans used the
igneous rocks called "erratics" that were
brought here from Canada to make many
of their hardened tools like the pestles.

| hope you learned that the
fossilized coral that these
early people collected and
deposited at Snake Den were
once living in a shallow sea
that covered this entire area.
Hard to imagine, but true.
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