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Regional map showing major tectonic features and deep-well and outcrop 
locations for this poster, generalized paleogeography during Cambrian time, 
and revised Waverly Arch.

Modified from Sanford
and Arnott, 2010
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Paleogeography and proposed extension of the Waverly Arch during Mid-
Cambrian time. Modifi ed from Blakely (2010).

STOP 2—Major tectonic elements affecting Cambrian deposition:

◆ Precambrian Provinces: Eastern Granite-Rhyolite, East Continent Rift Basin, Grenville.

◆ Waverly Arch, Ohio Platform, and Rome Trough.

◆ Proto-Illinois-Michigan and proto-Appalachian Basins.

STOP 4—Regional cross section showing redefi ned Mt. Simon Sandstone thickness decreasing onto the Ohio Platform and 

Rome Trough high. Consistent thickness of the overlying Cambrian units emphasizes the stability and uniform subsidence of 

the Ohio Platform. Stop 3 shows selected cores with trilobites associated with open hole electric logs. Isopach map of the Mt. 

Simon Sandstone shows the eastern extent of the proto-Illinois-Michigan Basin and related contemporaneous features.
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Isopach map of the Mt. Simon 
Sandstone showing a reduced Waverly 
Arch, proto-Illinois-Michigan Basin 
development, and the emergence of 
the Ohio Platform over the exposed 
Proterozoic unconformity surface.

Explanation

   Area of exposed Proterozoic rocks
Area of intertonguing facies and Mt. Simon equivalents
Area of zero Mt. Simon and exposed Proterozoic
Proterozoic well locations
Proterozoic monadnock
Data point
Rome Trough fault system
Limit of Kerbel Mbr
Western edge of thick carbonate ramp
Eastern limit Eau Clair shale facies
Overthickened Sandusky equivalents
Grenville magnetic trend

STOP 3—Proposed lithostratigraphic columns for the Sauk 

sequence in the Ohio region (Baranoski, unpub. data, 2013). Cambrian 

trilobites from deep subsurface diamond core are shown in respective 

lithostratigraphic units. Numbers refer to illustrated specimens.

STOP 5—Conclusions:

◆ Trilobites from deep diamond cores are central to interpretation 

of the economic potential (including energy resources, minerals, 

and gas and fl uid storage) of Cambrian strata in the subsurface 

of eastern and midwestern North America, as well as the age and 

facies relationships of these rocks.

◆ A deeply eroded, tectonically complex Proterozoic surface 

controlled or infl uenced development of the Waverly Arch, Rome 

Trough, proto-Illinois-Michigan Basin, and proto-Appalachian 

Basin architecture, and deposition of the Sauk sequence in Ohio 

and surrounding region.

◆ The Mt. Simon Sandstone is not a regional “blanket sandstone” 

extending across Ohio into the Appalachian Basin, as traditionally 

mapped. Updated mapping demonstrates the presence of the 

Waverly Arch and emergent Ohio Platform.

◆ Subsidence of the proto-Illinois-Michigan Basin during Mt. 

Simon deposition was in part contemporaneous with Rome 

Trough subsidence and lower Conasauga Group deposition. The 

The northwest–southeast migration seismic line crosses a monadnock drilled into at the Duff well in Fayette County, Ohio. The line demonstrates the irregular paleotopography of the fault-
controlled Precambrian unconformity surface. The seismic line shows locally thick Mt. Simon Sandstone and consistent subsidence of the Ohio Platform for the post-Mt. Simon refl ectors, which 
suggests regional stability of this portion of the Laurentian craton. See base map (at right) for approximate location of seismic line in Fayette County, Ohio.
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STOP 1—Global chronostratigraphic chart for the Cambrian System.

Global chronostratigraphic chart for the Cambrian 
System compared to regional subdivisions used 
historically in Laurentia (left) and detailed 
chronostratigraphic scale of provisional Series 
3 (right) with trilobite zonation for Utah (for 
comparison to Ohio). Both charts from Babcock and 
others (2011).
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3

4
Nolichucky Formation, Aristech Class One site, Scioto County, 
Ohio, Ohio Platform core from 5,071 ft (1,556 m). Numerous 
ptychopariid sclerites are preserved in the Nolichucky 
Formation and suggest a Furongian Series position. Width 
about 12 mm.

3

Eau Claire Formation, Warren County, Ohio, Ohio Platform 
core from 2,821 ft (860 m). ‘Cedaria’ woosteri, cephalon from 
Cedaria Zone (Guzhangian Stage). Length 13 mm.

2

Rome Formation, Mingo County, West Virginia, 
Rome Trough deep well core from 17,906 ft (5,461 
m). Alokistocarella, cranidium, suggesting a 
position of Cambrian Series 3. Width about 10 
mm. Photo courtesy Alan Donaldson.
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Proposed extension of the late 
Mesoproterozoic to Neoproterozoic Waverly 
Arch and major structural features.

Emergent Ohio Platform, proto-basins, and 
major structural features.

Isopach of Sauk sequence shows Cambrian-
Early Ordovician extent of the emergent 
Ohio Platform.

 1 Akron magnetic boundary
 2 Coshocton zone
 3 Fort Wayne rift zone
 4 Grenville front geopotential boundary zone
 5 Seneca geopotential anomaly
 6 Southwestern Ohio geopotential anomaly
 7 Bowling Green Fault System
 8 Findlay Arch
 9 Chatham Sag
 10 Algonquin Arch
 11 Rome Trough
 12 Rome Trough rift shoulder high
 13 Middleburg fault system
 14 Akron fault system
 15 Suffield fault system
 16 Smith Twp. fault system
 17 Highlandtown fault system
 18 Pittsburg-Washington cross-strike structural discontinuity
 19 Cambridge cross-strike structural discontinuity 
 20 Burning Springs fault system
 21 Killbuck structure
 22 Utica structure
 23 Plum Run Quarry fault system
 24 Fayette structure
 25 Anna-Champaign fault system
 26 Auglaize fault system
 27 Logan fault system
 28 Delaware structure

Granite-Rhyolite Province/East Continent Rift Basin
Grenville Province
Extent of Waverly Arch
Interpreted boundary, trend, or fault
Normal fault
Small fault
Data point
Rome Trough fault system
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Mount Simon Sandstone in Ineos (BP Chemical) Class One site, Allen 
County, Ohio, Ohio Platform core from 3,035 ft (925 m). Incomplete, 
undetermined polymerid trilobite exoskeleton (1) recovered from the Mt. 
Simon Sandstone is consistent with an age of provisional Epoch 3 (probably 
Guzhangian). Lower left image is a CT (computerized tomography) scan by 
Ann Cook, Ohio State University. Length about 8 cm.
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ABSTRACT

In recent years, the search for new hydrocarbon reserves, some 
of them in unconventional plays, and strata that could serve as 
targets for CO2 sequestration have helped refocus attention on 
the Knox and pre-Knox (Proterozoic-Cambrian) stratigraphy of 
the Appalachian Basin region of North America. A consideration 
central to interpretation of the economic potential of Cambrian 
strata in the subsurface of eastern and midwestern North 
America is the age and facies relationships of these rocks.
Historically, two problems have impaired our ability to discern 

age relationships of Cambrian strata in subsurface Ohio and 
adjacent areas: (1) few biostratigraphic and other recognized 
chronostratigraphic indicators; and (2) reliance on outmoded 
time-stratigraphic models. With new information bearing on both 
of these issues we are now able to take a few steps forward in 
resolving the generalities of time-stratigraphic relationships in 
the Cambrian of Ohio.
The International Subcommission on Cambrian Stratigraphy 

(ISCS) has recommended a new global standard for Cambrian 
chronostratigraphic nomenclature that eliminates many of the 
ambiguities surrounding the assignment of North American 
rock units to various regional “standards.” The global model 
subdivides the Cambrian into four series and 10 stages. Although 
not all series/epochs and stages/ages of the Cambrian System/
Period have not yet been defi ned, those that have been ratifi ed 
can be correlated precisely in most areas of the world using 
multiple chronostratigraphic guides.
So far, age relationships of Ohio’s subsurface strata are 

based mostly on trilobite biostratigraphy, meaning that heavy 
reliance is placed on the chance discovery of recognizable 
remains in drill cores. Based on available evidence, most, if 
not all, of Ohio’s subsurface Cambrian is limited to provisional 
Series/Epoch 3 through the Furongian Series/Epoch. A new, 
incomplete exoskeleton recovered from the Mt. Simon Formation 
is consistent with an age of provisional Epoch 3 (probably 
Guzhangian). The oldest, previously recognized trilobite, 
“Cedaria” woosteri, from the Eau Claire Formation, suggests 
an age of Epoch 3 (Guzhangian Age). Sclerites recovered from 
the lower part of the Knox Dolomite, including Crepicephalus?, 
Aphelaspis?, and Elvinia?, indicate that this part of the Knox is of 
Furongian age.

Rome Trough high and reduced Waverly Arch acted as barriers, 

effectively controlling Mt. Simon and Conasauga deposition.

◆ The stable low relief Ohio Platform developed following Mt. Simon 

deposition, the Eau Claire Formation, the upper portion of the 

Conasauga Group, and equivalents. It was dominated by mixed 

siliciclastic-carbonate sediments across central Ohio and primarily 

carbonates eastward.

◆ Known Proterozoic monadnocks were completely buried by 

the end of the proposed Sandusky E unit deposition, marking a 

previously unknown regional hiatus.

◆ The proposed Sandusky Formation eliminates and clarifi es current 

sub-Knox correlation problems.

◆ Cambrian fossil assemblages and proposed updated Cambrian 

lithostratigraphy opens the way for further refi nement multiple 

chronostratigraphic and lithostratigraphic methods to reduce risk 

in predicting potential hydrocarbon and saline reservoirs. New 

information will help.


