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PURPOSE:

Advocate (continued) use of available
scientific data in oil exploration/field
development/production



Data commonly used in oll
exploration:

Well (geophysical) logs, cuttings, core, DSTs,
seismic-reflection data (2D, 3D),
aeromagnetic and gravity (potential field) data,
surface & subsurface geologic data

New data currently becoming
avallable:

LiDar



Data mostly not available in
Tennessee:

Seismic-reflection data (2D, 3D)



3D Seismic Reflection Data




3D Seismic Reflection Data




Vibroseis Survey Tandem Vibrating Trucks




Vibroseis Survey Tandem Vibrating Trucks
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Data available in Tennessee, but commonly NOT used:

Why not?

Aeromagnetic and gravity (potential field) data




Left with:
Surface & Subsurface Geologic Data
(not a bad option in TN & KY)



Eastern US
Geology

From King & Beikman,

1970, USGS e e T e e




Kentucky & Tennessee
Bedrock Geology

Composite
geologic map

y
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Ordovician-Silurian Stratigraphy in Sequatchie Valley
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QAK RIDGE VALLEY

Stratigraphy of the Oak Ridge Area
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Kentucky-Tennessee Producing Wells
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Could Tennessee increase production? How?
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At least 75
m.y. missing

TN 109 N of Gallatin, TN?



Ft. Payne Fm. (Miss.)
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Chattanooga Shale Thiin Section
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Where vs the OW’?

- 0-. . r
AR

Q

Ry




Stg. 1| of DATA:KGS4 1.D

1281

20} | - Gas Chromatograph
Patterns &
% Biomarkers—

Oil (or gas)
201 sources
1
z" - Yo - — w— v - R e S —— RS . -
2 10 28 30 Irjecsion; [JEFPROJ] 4 np11%,.6. 1
- Time (min.) SHOIL OIS 887
=
Q
[ -
‘Miilerella™ sandstone
Blowhorn Creek Unit
P Lamar County, Alabama
w
& = )
(% Q \.(\ &
c )
@ / & e
= b AL
s | [ 2
@ &
x ®)
< 3
Q
=
5

,LUJ i

Retention time ——



1970s or Older
Geophysical Log

Chattanooga
Shale




Modern Schlumbefger Tech nology .=
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Collar elev. Sanford Heirs #1

Thrust fault

813 ft.
-

Top Knox (Mascot) 5,948 ft

chert-malrix 55, Top Kingsport 6,413 ft (est)

7.000 Top Longview 6,915 ft (est)

8,000

Depth in feet

Top Maynardville 8,500 ft

Top Nolichucky 8,870 ft

10, Top Rome 10,000 ft

Top ssisitstishiarkose 11,028 ft

Top bassment 11,442 ft

T.0. 11,534 1t

Top Chepultepec 7,148 ft {est)

dol, cem, ss. Top Copper Hidge 7,648 ft (est)

RDH '03



Top of Stones River Group & Important Marker Beds

Lamtinated Argillaceous Member(?)

Hermitage
Formation

S VR dsyrtia Membey(?)

TN 109 (Gallatin) Exit on [-40
E of Nashville
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Biack shale

Shale with
minor sandstone

Shaly limestone

Limestone with
minor shale

Shale and
sandy limestone

Massive
limestone

Limestone
with shale

Massive
limestone
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with shaie

Shale with
limestone

Massive
dolostone
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Defining petroleum systems:
surface & subsurface data

Petroleum Systems in Tennessee
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Ordovician Hydrocarbons
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Oil Residues in Vug in Knox Dolomite

Pasminco EImwood Mine near Carthage, TN

Specimen donated to UT by Pasminco and geologist Fred Smith

RDH 03
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At least 75
m.y. missing

TN 109 N of Gallatin, TN?



Part of Columbia, TN, Quad
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Pre- and Post- Chattanooga Relationships

Alleghanian Pennington-Lee clastic wedge
and younger rocks

Ft. Payne-Grainger
Chattanooga Shale

350 Ma unconfirmity

Knox unconfirmity

From Hatcher et al., 2007, GSA Memoir 200



Sequential Geologic History

=

Pre-Mid-Silurian deposition

Post-Mid-Silurian-pre-Late Devonian deformation
(Acadian-NeoAcadian orogeny?) & nascent doming, erosion

_

Late Devonian-Pennsylvanian deposition

S|

N |

Late Pennsylvanian-Early Permian
Alleghanian orogeny & renewed doming
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Using Modern Technology

4,000 points hand picked, contoured
in ArcMap by Andrew Wunderlich and
Morgan Strissel

Base Chattanooga Shale
(southern Nashville dome)

Same area: 73,000 points machine
picked, contoured in ArcMap by Ken
Boling

Images courtesy of Ken Boling
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Top Stones River Group, NE Nashville dome: Hi-Tech, Lo Tech

_

Top Stones R surface courtesy of Ken Boling,
structural interpretation by RDH




LiDar Image GSMNP
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Useful information from LiDar data

e Bedrock fractures, some contacts

* More precise well locations (recall Gary Bible TOGA
presentation a couple of yrs. ago).



Conclusions: Take-Home Points

e Limited kinds of data should not hinder good O & G
exploration/development, as long as there are enough.

e Numerous opportunities exist to employ new technologies
for reprocessing and utilizing existing data, or to
assemble and analyze large data sets.



Dinosaurs Almanac )

“Weird. It says we'll all die this year.”



