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Like other parts of the country, “shale frenzy” has come to Ohio. 

C
o
p
y
ri
g
h
t 

©
2
0
1
0
 S

h
a
le

C
o
u
n
tr

y.
c
o
m

, 
L
L
C

 



Prior to the late 1990s these shales were thought of principally as the source of oil 
and gas that would then migrate slowly over time into “conventional” reservoirs. 

From Kostelnick (2010), 
modified from Schmoker and Oscarson (1995). 

Drilling and producing from organic-rich shales  
represents a large paradigm shift for the oil and gas industry. 



The advent of drilling long horizontal laterals combined with the 
ability to perform multiple stage hydraulic fracture treatments have 
allowed many shale gas plays to develop across the United States. 

Ohio is not alone. 



www.OhioGeology.com 

The ODNR Division of Geological Survey is continually 

posting new information on the shale plays on its website. 



Check back, as we will periodically 
add more resources. 

www.OhioGeology.com 



Important Shale Characteristics 

 (Impact Recoverable Gas) 

Where and how much is present. 
How much organic matter it contains. 
Type of organic matter (gas- vs. oil-rich shale). 
Clay and other minerals it contains. 
How deeply it was buried & “cooked.” 
Its brittleness vs. ductility (break or bend). 
How fractured it is (natural fractures). 

All of these characteristics can change 
in a shale formation across its area. 
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During the Acadian mountain-building event, sediments were shed from the highlands 
into a somewhat enclosed basin (resulting in lower amounts of oxygen available). The 
fine-grained sediments and organic remains that settled in the deeper part of this basin 
were later buried and became the gray and black Devonian shales we find today. 

Devonian Depositional Environments 
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Middle Devonian (385 Ma) Paleogeography 

Graphics modified from Blakey (2011a, 2011b). 
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Marcellus thins as it enters Ohio. It is shown on this chart as part of the Hamilton Group. 

Multistate correlation chart showing the equivalent Devonian strata for the 
northern Appalachian Basin, Cincinnati Arch, and Michigan Basin. 



Noble Co. Stark Co. Belmont Co. 

Logs from three Marcellus wells across eastern Ohio showing the varying nature of the unit. 







Devonian Shale Outcrop and Structure on the Onondaga Limestone (Big Lime of Ohio). 

Wickstrom and others, 2005 

For approximate drilling depths to the base of the 
Marcellus, add your topographic elevation to these depths. 



Marcellus Shale Wells 



Marcellus Shale 

Vertical Permits Issued  67 

Vertical Wells Drilled  44 

Horizontal Permits  10 

Horizontal Wells Drilled    2 (Jefferson County) 

3/14/2011 



Ohio has 
regulatory 
primacy of its 
brine  
injection wells; 
Pennsylvania 
does not. 

Class II Wells 



Graphics from National Geographic (2010).   



Fracture Treatment Validation via 

Microseismic Monitoring 

Is the frac staying in zone vertically? 
YES. 
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Pennsylvania: Aerial photo of a large Marcellus well frac job. Truck traffic, 
and associated potentially muddy roads, is a consideration. 



Generalized Geology and Profile 

of a Utica Shale Well Prototype 

in East Central Ohio 

At these depths, the pressure from 
the overlying rocks and fluids make 
it physically impossible to induce a 

fracture all the way up to the 
groundwater layers. 



So, why is this a big deal? 

A “typical” conventional gas well in the Appalachian Basin produces 
100–500,000 CF of gas per day and 200–500 MMCF in its life.   
(500 MMCF x $4/MCF* = $2M gross revenue.) 

Horizontal Marcellus (or Utica?) well may produce around 2–10 
MMCF of gas per day and are projected to average around 4 BCF 
of gas over their life, per well. (4 BCF x $4/MCF* = $16M gross 
revenue.) 

These large gas production increases lessen our purchases of 
imported energy, create jobs, & retain wealth locally.  

*Calculations show total gas sales for life of typical example wells, assuming sale price of $4 per MCF. Gas presently 
sells for $3.75 per MCF (10/28/10). Note that a typical horizontal well costs $3–5 million, and there are other 
significant costs to produce and transport gas to market. 

  KEY:  M = million           MMCF = million cubic feet (or 1,000 MCF) 

   MCF = thousand cubic feet         BCF = billion cubic feet 



2,000-4,000 feet 

Ohio Stratigraphy from the Marcellus to the Utica-Point Pleasant 



Wickstrom and others, 1992 

A Quick Look at Utica-Point Pleasant Geology 

The Point 
Pleasant is, in 
part, the lateral 

equivalent of the 
upper portion of 
the Trenton 
Limestone and is 
in a gradational 

relationship with 
the overlying 
Utica Shale. The 
Point Pleasant 
thins as one 

goes further 
east, while the 
Utica thickens 
eastward into the 
Appalachian 

Basin.  



After Wickstrom and others, 1992 and Cornell, 2000 
Image from http://www.mcz.harvard.edu/Departments/InvertPaleo/Trenton 

Point Pleasant 
Paleogeography 



Riley, 2010 







Structure on the Trenton Limestone. Add topographic elevation to derive 
approximate drilling depths through the Utica-Point Pleasant interval. 

Patchen and others, 2006 



Ryder, 2008 

Gas-prone areas of Utica Shale will be in the deeper portion of the basin. Much of Ohio may 
contain appreciable amounts of oil within Utica Wells as illustrated by this NW–SE-oriented 
schematic cross section by Ryder illustrating the results of geochemical analyses of well samples. 

Why Ohio may be the Focus of the Utica-Point Pleasant Play 



Utica Shale Wells 



Utica Shale Wells 



Utica Shale 

Vertical Permits Issued  19 

Vertical Wells Drilled    9 

Horizontal Permits     4 

Horizontal Wells Drilled    1 (Harrison County) 

1.5MM/d 

4.4MM/d 

3/14/2011 



Area used for  

Reserve Assessment 



Method for Calculating Utica Oil Resource Assessment 

Qt  =V x D x TOC x C x %R 

where 

Qt = Quantity of hydrocarbons trapped (metric tons) 

V = Volume of rock (cubic meters) 

D = Rock density (kg /m ) 

TOC = Total organic content (percent) 

C = Hydrocarbon conversion ratio (percent) 

%R = Reservoir space with hydrocarbons (percent)  

          (Recoverable % from shale as reservoir) 

Note: 1 metric ton = 7.1475 barrels Wallace and Roen, 1989 



Resource Assessment for the Utica-Point 

Pleasant in the Entire Appalachian Basin 

Wallace and Roen, 1989 

D = 2.65 x 103 kg/m  

TOC = 1.34 percent  

C = 10 percent 

%R = 3 percent 

Qt = 13.26 billion barrels of oil 
migrated to conventional reservoirs 



Utica-Point Pleasant Recoverable 

Reserve Potential Estimate for Ohio 

D = 2.70 x 103 kg/m3  
TOC = 2.50 percent 
C = 10 percent 
%R = 1.2 percent*—recoverable from the interval 

Qt = 1.96 billion barrels of oil or equivalent 
   

D = 2.70 x 103 kg/m3  
TOC = 2.50 percent 
C = 10 percent 
%R = 5 percent—recoverable from the interval 

Qt = 8.2 billion barrels of oil or equivalent 

*Value used for Bakken Oil Shale recoverability by Pollastro and others, 2008 



IF we assume 1/3 of volume will be gas and 2/3 is oil, then… 

%R = 1.2 percent—recoverable from the interval 

Qt = 1.96 billion barrels equivalent 
  = 3.75 TCF gas and 1.31 Billion barrels oil 

%R = 5 percent—recoverable from the interval 

Qt = 8.2 billion barrels equivalent 
  = 15.7 TCF and 5.5 Billion barrels oil 

Utica/Point Pleasant Recoverable 

Reserve Potential Estimate for Ohio 



DISCLAIMER 

One of the mandates of the ODNR Division of Geological 
Survey is to “…collect, study, and interpret all available 
data pertaining to the origin, distribution, extent, use, and 
valuation of… natural resources such as… petroleum 
gas.” 

Without actual production histories from existing Utica 
Shale wells, it is not possible to properly create a 
“probable” reserve estimate. 

This volumetric reserve calculation is only an educated 
guess as to the ultimate recoverable reserves from this 
interval. The ODNR Division of Geological Survey will 
continue to gather data and provide updated 
assessments when possible. 





The Utica Play may extend throughout much of the northern Appalachian 
Basin and on the other side of the Adirondack Mountains within the St. 
Lawrence River lowlands. The Utica Play in Quebec has been unfolding since 

at least 2007 with wells testing as high as 12 million cubic feet of gas/day.  
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Location of Quebec Utica Play 

Google Earth 
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