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Outline

Lightning, and why it is tracked, stacked & mapped!

fetism (NSEM) — a new

Natural Sourced Electromag
geophysical data type.

Examples of using NSEI
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Time-Line of New Geophysical Data Types

1920s

l See Lightning ...
v« . think DML & solutions
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Each data type triggered a step change
In new revenues and cost avoidance ©

for upstream oil and gas companies.§
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See Lightming ...
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Can Lightning Hit the Same PI
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NSEM Correlates To Geology: e Lighuing .
Iberia Parish, LA Salt Domes @i
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EJI j ﬁhtning Aeromagnetics — Steuben County, NY

< ,'.-\‘ Sl

.’1‘" D o Anig? S W15
UL S o ) -

-

. < '5-"1‘1 ! : .(“' .'x -’.' - ¢ ‘_’_ .._‘: ." r. - \
Lightning Density Map and NewMag® Interpretation
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Why is lightning recorded? |
Early Storm Warning - Safety -

i

See Lightming ...

Insurance - Meteorology
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25 Million Annual U.S. Lightning Strikes
17 Year Database, Rich Database to Mine

See Lightming ...

OB

v« . think DML & solutions

1997 to 2007 Cloud-to-Ground Flash Densit ; . .
. R Lightning strikes - uneven
* distribution but not random!

Lightning strike density
regionally controlled by
meteorology, and locally
B 0 | controlled by terralevis
e SN (shallow earth) currents.
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How Is Lightning Data Collected? *“
330 Sensors Record U.S. Lightning Str/i‘ke L ocations "

v« . think DML & solutions

Thunderstor-r:j - —_— Horizontal
\ Ttat o — Resolution
(200-300 meters)

Remote Sensor
-Communication Link

Lightning Detection
< Remote Senﬁggt\ Al
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See Lightning ...

\
Lightning Strike

Measurements:
e Time and Duration P

e Location

L

) ; / Y = — ; Peak 1o Zero

* Peak Current

Current (kA

* Polarity

Peak Current (negative for most strikes)

* Peak-to-Zero

* Density
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Thunderstorms -

Electrotelluric Currents
possibly guided by fluids
moving up fault planes
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Posmble mcreased strength & (i
number of lightning strikes

Thunderstorms .

Interbedded
Sands and
Shales

Electrotelluric Currents
possibly guided by Salt Domes
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T +15 Km

T +10 km

+ +5km
Possﬂole mcreased strength &
number of lightning strikes

Sea Level
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Millions of Lightning Strikes
Millions of Measprements
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Lightning
 The atmospheric capacitor 1s nearly the same

* Just an additional resistance (R,) limiting the

current

- * R, 1s the resistance between the lightning strike point and the

bottom plate of the capacitor
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Lightning bypasses tall objects and. ..

wu. think DML & solutions
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v think DM & solutions

... Infrastructure expected to attrac‘g lightning.
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Upside Down Lightning |
Enough Static Charge
to Produce Strike Orlgmatmg

From the Ground
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See Lightning ...

. think DML & solutions
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NSEM Correlates To Ge

Texas Gulf Coast Regiona

Structure & Field Outlines
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See Lightning ...

NSEM Correlates To Gedlogy:
Fault Patterns and Hydrocarbon Accumulations

Id Outlines
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NSEM Correlates To Geology: ik
Milam Co., TX Fluvial Depositional Patterns
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POWErIIne

A GEOMag

Just as GHZs attract more lightning strikes,
they pull on electrical current during power
aimsisionahichloads to Leakage Leakage

Powerline
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PIPEIINE COIGSION GCCUSTat GECNIaSRELCH Ol

GHZs include concentrated sub-surface currents
that interact with pipelines speeding up corrosion
and impact integrity Natural gas with high water
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See Lightning ...

Proven & Patented Techndlogy
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Resistivity & Permittivity Volu%es "
Easily Integrated with 3-D Seismic &Well Data
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Michigan Technology University
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Depth and Amplitude Calibration
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See Lightning ...
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See Lightning ...

MTU Test Site Wells Overlaid on Resistivity Section 0BDMT

v« . think DML & solutions
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See Lightning ...

Resistivity & Permittivity Volumes Easily
Integrated with Near-Surface Geophysical Data

v« . think DML & solutions
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2D Resistivity Imaging Profile, Willow Creek Fault, Mustafa Saribudak, The Leading Edge, 2006
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Topography and Lightning:Density
Pinal Co., AZ

See Lightming ...
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See Lightning .
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. think DML & solutions

NSEM Correlates

To Rock/Properties:
Mineral Exploration
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See Lightning ...

.. think DMI: & solutions

GULF COAST ASSOCIATION OF
GEOLOGICAL SOCIETIES

WWW.gcags.org

See updates at:
Dear Kathleen, GCAGS Houston

Congratulations! You have been selected to receive the First Place Grover
E. Murray Best Published Paper Award for your paper, “Aquifers, Faults, S EG N eW Orleans
Subsidence, and Lightning Databases” published in the 2014 GCAGS

Transactions. WTG S M i d I an d

Mary Broussard
2013-2014 GCAGS President
Email: Mary_Broussard@fmi.com
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Seismic Calibration BEG Stratton Data, South Texas
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See Lightming ...

v« . think DML & solutions

While we have advanced technolo y to the point of being able to
recognize fracturing on seismi data, acquiring the large data sets
necessary for this type of xpl .A s cost prohibitive.

.'

Lightning data on the otherAiand is comparatively inexpensive and
iIf it can be used in a way #0 focus seismic dollars to |mag|ng the

targets, then the savings fr@imisSmeller focused 3-D seismic data sets
makes this money well SPENE:

. * *

Copyright © 2016 Dynamic Measurement LLC. All Rights Reserved.
19-January-2016 CGG




Lightning, A Shockingly Unconventional
Way to Conduct Exploration
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