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Abstract

The study of topography to determine geology and geologic events is one of the basic principles of geomorphology. A review
of data from the National Elevation Dataset has allowed for an in depth study of the surface topography of Ohio on a macro
scale. Surface features and interpreted lineaments are correlated with detailed subsurface maps. Topographic lows are
interpreted to have developed along zones of preexisting weaknesses in the form of joints, faults, fractures, or some structural
component. Topographic highs have sometimes been interpreted to develop as a result of actual structural uplift. Surface
topography can, in many cases, be shown to correlate to actual basement structure.

These zones of weakness, or fracture zones, can be correlated to known productive oil and gas fields in eastern Ohio and are
interpreted to be major routes of migration for hydrocarbons. Migration occurs both vertically and horizontally along fracture
zones which allows for updip migration. Vertical migration along fracture zones can account for downsection migration of
hydrocarbons.

There are at least four major fracture zones that are interpreted to allow for migration from deeper in the Appalachian Basin in
Pennsylvania and West Virginia. An additional fracture zone is interpreted to account for the migration of high nitrogen gas
from the Kentucky portion of the Appalachian Basin. Migration patterns updip are believed to be controlled by an assortment
of fracture zones, hinge lines, and structural arches, most of which are basement related.

Direct correlation of surface topography and migration routes to productive Ordovician/Cambrian oil and gas fields is
demonstrated. Analysis of surface topography is shown to be a useful tool in exploration methodology.
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Generalized Stratigraphic section looking updip, showing
migration paths along basement generated fracture field
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Macro examples

e North central/eastern Ohio look at
structural and production data correlated
lterpreted linear fracture zones




\&




m% L T%Q%? L gl o
. Hﬁ,ﬂﬂ %%ﬁ ﬁwﬁﬁiﬁﬁ % i i
'ﬁ'%-ﬂﬂ‘iﬁ Z@?f?“ ' ""* rﬂa L %%é g ':5& ?

% W iR “J'u:?r. ;

] &%ﬁw i @iﬁ i

< ’“ 1# o 3 L

*II

#g%ﬁ%ﬁ
5%1 ﬁﬂf %(
(e o
e
;i'iﬁ “.'r]i“”l‘ﬁ “ﬁﬁ Bpks Central Oh|o

.. -

ﬁ:ﬂ

] " .-;=-* '.1 i




’ .
» [ - ]
eported Cambro/Ordo E ol B Pl el [ "ﬁr- - --—J-- Y, T
I ol 5 5 1 BT
» a
DU J al U J .'ll|_--- = p— F-. apma I-F?-l mny | . | m—— - e || =
&) - [

g

&

T
=

= T LITT T [e—
—— o —— 1 -y Fy—— - = -y e 'II-F-F ] u TTLTIL] - . -
— I|I|.|'|"'|l|-
U - - E ‘
: b T t el I (T T - L:H [l l.—ll . £ L1 ™ u Hmu F I ]
= m-
mmpy REE ) page | e mme -_— m o -‘ H ] |L HE — R —— -y 0 0
! LT ]
(= r
3 I # LY l!'. = HE Y T2 b =
LILL Ry M
= - = !.51 — - =- -—— - ﬁ LA " 1 = A o | -p l: D_I,-.LI amn
== g | J
1 |"' [
. i - o iy rIT] ‘l:l_ -||. - H=—r Sy B ap =
. -.
— — -'T - e o
2 T --— M” L L] N oy =Hr — Bl o L
- -n apmp o i 0 -
e ‘ on B .- Finpm H v e " npmp = ks
¥ .' f ikl a 11
=FEa | H-‘ i il |.| !-E F F E
= - A A_'E_. T 1]
F - 1 ——
wimem | =y ;H g "' s - I
ARl S g E =
e e Sl =] - L} g - i .'.. il T <0 i -
. F' H El N -
= e "'FH-I-HI H -
- - — e I = f— L ] ampry "B
HI. . . - ey (L1} e
L anp — °x ‘ - | — -—— Pl i -- :F-\. ming -] L ——
5 by - — uls "'_"- == - - =3
. ik Has I Ll | L '_'I"_':' [ILLLTT ] [ e r -\.‘:_\.
r — s =aein |_| E [y o
= - —l— p== B { =T~ |
g — ‘ o - L= =y = T
H= — L_I —
i ammn * o I — [ 1] Hmn _—
-y Jeld o
— . i ——— -y

‘.,.'-' X nrm T HuEp arm lerost



Specific Examples

e Central Ohio hinge zone

ortage County
RY MIGRATION ROUTES



Central Ohio hinge zone showing Rose
Run and Beekmantown subcrop belts
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E-W Dip Cross Section showing changing dip angle
across Central Ohio hinge zone




Central Ohio hinge zone showing Rose
Run and Beekmantown subcrop belts
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Central Ohio hinge zone

Gull River datur

E-W cross section along dip showing
difference in slope along Central Ohio hinge zone




Central Ohio hinge zone showing =
migration pathways along
fracture zones
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Randolph/Atwater field, Portage County, OH.
(well status NA)
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Primary hydrocarbon migration routes for
eastern Ohio
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Figure 12. Generalized geologic cross section through the Appalachian basin from central Ohio to western West Virginia showing suggested locations of
oil and gas generated from the Ordovician Utica Shale (modified from Ryder and others, 1998). This geologic cross section follows the middle part of the
restored stratigraphic cross section through Upper Cambrian, Ordovician, and Lower Silurian rocks shown on figure 3.




Conclusions

e Basement related fracture zones can be demonstrated to
translate to the surface in the form of topographic relief

cture zones are the primary routes of hydrocarbon
jon in eastern Ohio
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