
!+

!+

!+

!+

!+

!+

!+

!+

!+

!+
!+

!+

!+

!+

!+

!+

!+
!+!+

!+!+

!+

!+

!+

!+

!+

!+

!+

!+
!+

!+

!+

!+

!+!+

!+
!+

!+

!+

!+

!+

!+ !+
!+

!+!+
!+

!+

!+

!+

!+

!+

!+

!+!+

!+

!+

!+

!+

!+
!+

!+

!+!+
!+

!+

!+
!+

!+

!+

!+

!+
!+

!+!+

!+

!+

!+

!+!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+
!+
!+!+

!+!+

!+

!+

!+

!+

!+
!+
!+

!+

!+

!+

!+

!+

!+

!+

!+

!+
!+

!+!+
!+

!+

!+

!+

!+

!+

!+
!+

!+
!+!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+
!+

!+

!+!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

LAWRENCE

SCIOTO
GALLIA

ADAMS

PIKE MEIGSJACKSON

BROWN

CLERMONT

HAMILTON
HIGHLAND

VINTON

ROSS ATHENS

CLINTONWARRENBUTLER WASHINGTON

HOCKING

FAYETTE

MORGAN

PICKAWAYGREENE MONROE
PERRY

MONTGOMERYPREBLE FAIRFIELD NOBLE

CLARK

MADISON

FRANKLIN MUSKINGUM

BELMONT
MIAMI GUERNSEY

LICKING

CHAMPAIGNDARKE

HARRISON
DELAWARE

SHELBY
UNION

LOGAN KNOX

JEFFERSON

HOLMES

TUSCARAWAS

AUGLAIZE
MARION

MORROW

CARROLL
MERCER

HARDIN

ALLEN COLUMBIANA

WAYNEWYANDOT

RICHLAND
STARK

CRAWFORDVAN WERT

ASHLAND

MAHONING
HANCOCK

PUTNAM

SENECAPAULDING MEDINA
HURON

SUMMIT

PORTAGE

DEFIANCE
ERIE

HENRY
SANDUSKY

TRUMBULL
LORAIN

WOOD

OTTAWA

CUYAHOGA

WILLIAMS

GEAUGA

FULTON

LUCAS

LAKE
ASHTABULA

COSHOCTON

¹
0 10 20 30 40 Miles

0 10 20 30 40 50 Kilometers

EXPLANATION

Wells sampled

!+ Core
!+ Core / Cuttings
!+ Cuttings
!+ Sidewall core / Cuttings

Source Rock Analyses 

Depth Sample TOC
 

(ft) Type 
Rock Unit

 
6064 core  0.48  Cincinnati gp  
6141 core  2.72 Utica Sh  
6282 core  2.41 Point Pleasant Fm

6336 core  3.73 Point Pleasant Fm 

6396 core  1.61 Logana Mbr  
7192 core  0.11 Wells Creek Fm  
7579 core  0.14 Copper Ridge dol  
8274 core  0.23 Conasauga gp  

Utica Sh 

Point Pleasant Fm 

Lexington Ls Top
(Trenton Ls Top equivalent) 

Logana Mbr 

Curdsville Mbr 

Cincinnati gp 

APINO 3415725334

Figure 13.—Location map of wells sampled from holdings of the Ohio 
Geological Survey for the Logana through Utica interval for source rock analyses 
and mapping. Analyses performed by multiple labs over a wide range of time; 
however, a large amount of sampling and analyses have taken place since 2009. 
The Ohio Geological Survey requires analyses from its archival core and cuttings 
to be turned in; these can be held confi dential for up to 12 months.

Figure 14.—Type log for eastern Ohio and total organic carbon (TOC) analyses 
from sidewall cores in the Ohio Geological Survey CO2 No. 1 well in Tuscarawas 
County.
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Figure 23.—Map of equivalent Ro average overlain with Cambrian through Silurian 
oil and gas fi elds of Ohio. Oil-source rock pairing indicates most of the hydrocarbons 
from conventional Cambrian-Silurian fi elds in Ohio were sourced from the Utica-Point 
Pleasant interval.
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Figure 20.—Map of maximum S2 values per well. S2 is a measurement (mg HC/g of 
rock) of the amount of hydrocarbons generated through thermal cracking of kerogen 
and heavy hydrocarbons. It represents the existing potential of a rock to generate 
hydrocarbons and is a measure of remaining source rock potential.

Figure 21.—Map of Average Ro values from available Ohio samples. Vitrinite 
refl ectance (Ro) is a key diagnostic tool for assessing thermal maturity and is 
based on measuring the refl ectivity (R) of vitrinite. Vitrinite is a maceral (plant 
and animal remains) found in many kerogens. As temperature increases, vitrinite 
undergoes complex alterations that increase the refl ectance. Because vitrinite is 
only present in sediments with plants, and because there was no plant life yet 
in the Ordovician, calculations and plots using Tmax and hydrogen index (HI), or 
other means of calibrating a given rock’s Ro, are used to generate proxy values, or 
equivalent Ro values.
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Figure 18.—Map of total organic carbon (TOC) distribution from available 
Ohio analyses. TOC is a measurement in weight percent of the quantity of organic 
carbon preserved in a rock sample. Note: For this and subsequent maps, values 
for core-derived samples and fresh cuttings are generally higher than from older 
cuttings-derived samples. Values shown are not corrected for type or age.

Figure 19.—Map of maximum S1 values per well (from the Logana-Utica interval). 
S1 is a measurement (in mg hydrocarbon/gm of rock) of the free hydrocarbons 
already generated.

��������	
��������������	��	��

��������	
���	�

��
���
�������
 ����������

 ��	��	�!������

 	�	
����"�����	�
 �����	!���	
���	�

���������	
������	��#���$

"���$����%������

�&��	��	����	
���	�

'���	���	�������
&�	��		��������$

(��	��	�"�����	��
������)�*���#���$

�����	��+	�
������
)����)�	���	
���	�

&�$$���)�
���
�������
&�	�������#���$

��������	
���	�
,��������	

��������	
��	��������
	����������	
��

������	�����������
���	������������

�	
�	�������������
�������
����	�	�
��
��	

 �� #�� � -
���� ����� ����

./0 12000 .20.3

3/0 .2000 145

10 350 ..0

Utica Shale Well
(casing width exaggerated)

�	�����

�
���	
���	�2
�������	�2������2�����2
�	
�������	�

�	�����

�
�����2
�	�!
����2�
������2
�	
������

��	
��	
�#��*��

��	
���	�

�����

"�����	�

%������

,��������	

%�$��
����������+

����	
���������

52000

62000

/2000

32000

42000

72000

82000

12000

.2000

0

�� !"�#�$�����

Horizontal length
up to 7,000 ft

%	��������&�	��

�
��	�&�	��

Typical
water
well

depth
(~150 ft)

Figure 24.—Diagram to scale in the vertical direction of generalized geology 
and a horizontal well, based on depths and thicknesses for Portage County area 
(northeastern Ohio). Also shown are known produced hydrocarbons from Cambrian 
through Silurian conventional reservoirs in Ohio.
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Figure 17.—Comparison of relative S1 and S2 values/curves at different levels of 
hydrocarbon-generation maturity.

Figure 15.—Diagram illustrating the generation of oil and gas from organic matter.

Figure 16.—Graph of subsurface processes, depths, temperatures, and 
vitrinite refl ectance values associated with the conversion of organic matter to 
hydrocarbons in petroleum source rocks. Modifi ed from Tissot and Welte (1984).

Figure 22.—Preliminary map of equivalent Ro average per well overlain on the 
Trenton structure contours. Signifi cant wells are labeled with their associated IP 
(initial potential) or production. The presence of the natural gas liquids and oil 
windows in Ohio are attracting much of the attention of this play.

Basic Source Rock Geochemistry of the Utica-Point Pleasant in Ohio
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