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Presenter Notes
Presentation Notes
Walk through time to cover the geologic  and paleontological history of the state. Broader area, because all the rocks exposed in BC area were deposited in a realtively sort period of time (all in same geologic period). So as a precurser to the talks that will talk specifically about the Big Creek watershed, we are going to travel back in time and look at how the landscape of the state evolve through time, and what flora and fauna were present throughout different periods in the regions history.
Paleogeography, paleoecology (flora and fauna), geology
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Presenter Notes
Presentation Notes
Cincinati Arch!


Precambrian (4.6 billion-541 MYA)

- Paleoenvironment — volcanic
activity, crustal rifting,
mountain building (990-880
MYA), erosion and basin
filling (880 — 541 MYA)

- No known life from Ohio,
"simple" life elsewhere on

Earth

- Rocks —igneous (mainly
granite), metamorphic, and
metasedimentary.
Subsurface only (2,500-
13,000 ft beneath surface)



Presenter Notes
Presentation Notes
Time period is actually divided into numerous other time periods. 
Between 1.4 and 990 million years ago, volcanic activity, crustal rifting, and filling of basins formed by rifting took place. 
Between 990 and 880 million years ago, a mountain range formed in eastern Ohio. 
Between 880 and 544 million years ago, these mountains were eroded, reducing the landscape to a gently rolling surface.
No known life from Ohio (algae and lower invertebrates found in areas other than Ohio) 
Rocks are igneous, metamorphic, and metasedimentary rocks and are present only at great depths—2,500 to 13,000 feet beneath the surface.




Cambrian (541-485 MYA)

Cambrian ca. 500 Ma

- Seas gradually flooded the land
surface and covered Ohio by
late Cambrian. Shallow marine
sea 1n arid environment.

- Ohio lay 10° south of the
Equator.

- Rocks - sandstone, shale,
dolomite (subsurface only). Oil
and gas reservoirs!
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Presenter Notes
Presentation Notes
Marine seas gradually flooded the Precambrian land surface and covered Ohio by late Cambrian time, initially depositing sands, then silts, muds, and limy muds. Ohio lay 10° south of the Equator. Toward the end of Cambrian time, limy sediments accumulated in a shallow marine sea in an arid climate.
marine life abundant, but few fossils known from Ohio because knowledge is limited to core samples. Trilobites reached their peak diversity during the late Cambrian.
Rocks are present in subsurface only, and are sandstone, shale, dolomite. Oil and gas can be extracted from the sandstone and dolomite.



Cambrian (541-485 MYA)

- Marine life abundant, but few
fossils known from Ohio. Limited to
core samples.

- Trilobites reached their peak diversity
during the late Cambrian.




Ordovician (485-443 MYA)

Oldest rocks exposed in the state!

A warm, shallow sea similar to the Bahamas
covered Ohio which lay 20° south of the Equator.

Taconic Orogeny — mountains start to form to east

At the end of Ordovician time glaciation in
the southern hemisphere lowered sea level.

Rocks — Limestone and shale. Oil and gas, and
quarried for building stone.

In 1884 the first giant U.S. oil field was discovered
in Ordovician rocks in northwestern Ohio (Wood

Co.)

Ordovician ca. 460 Ma



Presenter Notes
Presentation Notes
A warm, shallow sea (deeper in eastern Ohio) similar to the Bahamas covered Ohio, which lay 20° south of the Equator. The western part of Ohio, at times, emerged as low muddy islands (uplift due to collision of plates resulting in Taconic Orogeny – Appalachians). Limy sediments were dominant. Volcanic activity and mountain building to the east of Ohio produced periodic layers of ash over the entire state and muddy deltaic sediments in eastern Ohio. The sea deepened during later Ordovician time, covering all of the state. At the close of Ordovician time, continental glaciation in the southern hemisphere lowered sea level and the seas retreated. Late Orodovician rocks are the oldest rocks exposed in the state, along the Ohio River near Cincinati. Cincinati area is the best place in the state for fossil hunting.  Isotelus (state fossil found in these late Ordo rocks).
limestone, shale are common rocktypes and form the surface rocks in southwestern Ohio. dolomite in subsurface
For industry - crushed stone (limestone). oil and gas (limestone, shale). in 1884 the fi rst giant U.S. oil field was discovered in Ordovician rocks in northwestern Ohio. limestone in the Cincinnati area formerly was a source of building stone.



Ordovician (485-443 MYA)

- Fossil animals — diverse invertebrate
taxa (bryozoans, brachiopods,
cephalopods, trilobites, horn corals,
snails, clams, echinoderms, graptolites).

- Ohio 1s world famous for its
fossiliferous Ordovician rocks in the
Cincinnati area.

- Isotelus (state fossil) found in Late
Ordovician rocks
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Presenter Notes
Presentation Notes
bryozoans abundant, also brachiopods, cephalopods, trilobites, horn corals, snails, clams, echinoderms, graptolites. Ohio is world famous for its fossiliferous Ordovician rocks in the Cincinnati area.
Cincinati area is the best place in the state for fossil hunting.  Isotelus (state fossil found in these late Ordo rocks).



Silurian (443-419 MYA)

In early Silurian Ohio was dry land subject to
erosion. Then warm, shallow seas returned,
crating reef environments (low clastic imput).

Late Silurian sea level dropped and reefs formed
barriers for water flow. Massive evaporite basins
formed 1n arid enviroment. Ohio lay 20° south of
the equator.

Rock Types - limestone, dolomite, shale, gypsum,
and salt.

Salt beds are mined more than 500 meters under
lake Erie here in Cleveland, and in Lake County.



Presenter Notes
Presentation Notes
At the beginning of Silurian time, Ohio was dry land subject to erosion. Then warm, shallow seas returned. Ohio lay 20° south of the Equator. Middle Silurian seas were deeper and covered Ohio; reef environments were common. Late Silurian seas were shallower and formed evaporite (salt-bearing) basins in northern Ohio. Taconic mountains worn down, little clastic imput from east.
coral reefs abundant, also echinoderms, clams, brachiopods, cephalopods
Rock Types - limestone, dolomite, shale, gypsum form the surface rocks in western Ohio. salt and sandstone (eastern Ohio) present in the subsurface.
Economic Products - crushed stone for construction and cement, aglime, oil and gas (limestone, dolomite, sandstone).  Road salt (salt). Wallboard (gypsum). Salt beds are mined more than 500 meters under lake Erie here in Cleveland, and in Lake County.
Form the bedrock of much of the western part of the state.



Silurian (443-419 MYA)

- Coral reefs abundant ("Age of the Corals"), also echinoderms, clams,

brachiopods, cephalopods. Fishes starting to diversify, and plants start to colonize
land.

G = L

) Credit: Aléna Hébbkovd


Presenter Notes
Presentation Notes
coral reefs abundant, also echinoderms, clams, brachiopods, cephalopods



Devonian (419-359 MYA)

Most of Ohio was dry land during early
Devonian. Ohio was in near equator.
Shallow seas flood continent in Mid
Devonian — coral reefs.

Acadian Orogeny — Appalachians start to
form to east. Renewed mountain building
and erosion.

During late Devonian the sea became
stagnant and anoxic (lacking oxygen).
Poorly fossiliferous, but great
preservation!

Rocks - limestone, dolomite, shale,
sandstone (natural gas reserves)
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Presenter Notes
Presentation Notes
Most of Ohio was dry land during early Devonian time, although the sea still covered eastern Ohio. Ohio was in equatorial latitudes. During Early Devonian there was another plate collision in northeast, resulting in uplift and erosion (Acadian Orogeny). During Middle Devonian time, warm, shallow seas deposited limy sediments (ex. Columbus Limestone and Delaware Limestone). Layers of muddy sediments and some volcanic ash during late Middle Devonian time signaled renewed volcanic activity and mountain building east of Ohio. During late Devonian time, the Ohio sea became stagnant; circulation was poor, and the water was generally anoxic (lacking oxygen). Are poorly fossiliferous, but great preservation! Thick layers of black, organic-rich, uranium-bearing mud were deposited in these “stinking seas.”
Coral reefs, bryozoans, brachiopods, trilobites, cephalopods, clams, crinoids, ostracodes. First major appearance of sharks and bony fishes during Middle Devonian. True land plants appear.
Rocks - limestone, dolomite, shale, sandstone form the surface rocks in northwestern Ohio, through central Ohio, and along the Lake Erie shore.
Economics - crushed stone for construction and cement, aglime (limestone & dolomite) synfuels and natural gas (shale, sandstone, limestone)



Devonian (419-359 MYA)

- "Age of the Fishes"

‘Numerous invertebrate in Mid
Devonian, near Columbus. Also, first
major appearance of sharks and bony
fishes during Middle Devonian.

-Fossils of Big Creek are Late
Devonian, and include placoderms,

sharks, bony fishes.

-Also, vertebrates colonize land.



Presenter Notes
Presentation Notes
Coral reefs, bryozoans, brachiopods, trilobites, cephalopods, clams, crinoids, ostracodes. First major appearance of sharks and bony fishes during Middle Devonian. True land plants appear.
During late Devonian the sea became stagnant and anoxic (lacking oxygen). Are poorly fossiliferous, but great preservation! Thick layers of black, organic-rich, uranium-bearing mud were deposited in these “stinking seas.”




Big Creek Exposure




Mississippian (359-323 MYA)

- In early Mississippian dark organic muds gavoe way to MISSIS ”
fluvial and deltaic silts and sands (inland basin filling).
Ohio lay in equatorial latitudes.

- During latest Mississippian time the seas retreated,
leaving a sparse rock record.

- Rocks - Sandstone, siltstone, conglomerate, shale, and :
limestone. Ohio has been a major producer of buﬂdmg \
i]IBere.a Sandstone) for over 150 ﬁars_. Also, sanstones of

ocking Hills deposited during Mississippian.



Presenter Notes
Presentation Notes
During latest Devonian and early Mississippian time, dark organic muds gave way to fluvial and deltaic silts and sands (inland basin was partially filled) Ohio lay in equatorial latitudes. During late Mississippian time, a shallow sea deposited limy sediments. During latest Mississippian time the seas retreated, leaving a sparse rock record.
brachiopods, clams, crinoids, fishes. land plants increasingly abundant.
sandstone, siltstone, conglomerate, shale, Limestone form the surface rocks in northwestern and eastcentral Ohio
building stone, crushed stone for construction and industrial uses, oil and gas (sandstone) crushed stone for construction and cement (limestone) common clay products (shale) Ohio has been a major producer of building stone from the Mississippian Berea Sandstone for over 150 years



Mississippian (359-323 MYA)

- Fossils include brachiopods, clams, crinoids, and fishes. Land plants
increasingly abundant.



Presenter Notes
Presentation Notes
brachiopods, clams, crinoids, fishes. land plants increasingly abundant.



Pennsylvanian (323-299 MYA)

- Ohio was a relatively flat coastal-plain swamp in equatorial
latitudes. Fluctuations in sea level resulted in alternating
terrestrial, freshwater, and marine deposits. Mountain building
continued to east, glaciation in southern hemisphere.

- Rocks - sandstone, conglomerate, shale, clay, limestone, coal, flint,
and ironstone. Rocks used for building stone, crushed stone for
construction and industrial uses, oil and gas, and electric power

(coal).

- During the 1800s Ohio was a major iron-producing state. =

6 Colorado Plateau Geosystems




Pennsylvanian (323-299 MYA)

- Abundant plants (tree ferns, early conifers, lycopods, reeds and horsetail rushes). Extensive
coal deposits!

- Terrestrial and freshwater life included amphibians, reptiles, and freshwater clams.
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Presenter Notes
Presentation Notes
land plants abundant (Grand tree ferns, early conifers, reeds and rushes) - Extensive coal deposits. terrestrial and freshwater life included amphibians, reptiles, freshwater clams. marine life included crinoids, snails, cephalopods, brachiopods, fishes. trilobites rare



Permian (299-251 MYA)

- During early Permian
southeastern Ohio was a coastal
plain swamp, about 5° north of the
Equator.

- The swamp eventually filled with
deltaic sand and mud. By late
Permian, uplift and erosion.

- Rocks - sandstone, shale,
freshwater limestone, coal,



Permian (299-251 MYA)

- Fossils are sparse in general. Freshwater and terrestrial fossils include snails, clams,
fishes, plants, amphibians, and reptiles.
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The Lost Interval (251-2.6 MYA)
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The Lost Interval (295 -2.6 MYA)

- Ohio is missing almost 290 million years of
AMERI

I.Ock record ! IN THE AGE OF I'NNUS‘LL.IK'\‘

NATIONAL

GEOGRAPHIC

- The state was above sea level = lots of
weathering, erosion, and non-deposition.



Presenter Notes
Presentation Notes
Late Permian, all of Mesozoic, most of Cenozoic
Appalachians reached their final height and were worn down
Pangea formed and split
the Atlantic formed.
Worst major mass extinction in earth's history
Rise and demise of dinos.
Evolution of birds, diversification of mammals.



Quaternary (2.6 MYA - Present)

- Glaciation began about 1.8 MYA and
ended 14,000 years ago. Four major
glacial periods.

- Two-thirds of Ohio was covered by mile-
thick ice during maximum glacial periods.

- Rocks - glacial till, clay, silt, sand, gravel,
glacial eratics.



Presenter Notes
Presentation Notes
Two-thirds of Ohio was covered by mile-thick ice during maximum glacial periods.
many large mammals such as mastodons, mammoths, giant beavers, and ground sloths, as well as modern plants and animals, including humans
glacial till, clay, silt, sand, gravel form the surface sediments in northern and western Ohio
common clay products (clay) material for road construction and cement (sand, gravel). Sand and gravel are also important aquifers.



Quaternary (2.6 MYA - Present)



Presenter Notes
Presentation Notes
many large mammals such as mastodons, mammoths, giant beavers, and ground sloths, as well as modern plants and animals, including humans
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