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Lightning; A Shockingly Unconventional 
Way to Conduct Exploration 
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Outline 

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

Natural Sourced Electromagnetism (NSEM) – a new 
geophysical data type. 
 

Examples of using NSEM 
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Time-Line of New Geophysical Data Types 
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Each data type triggered a step change 

in new revenues and cost avoidance 

for upstream oil and gas companies.  

2015 

1950s 
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Can Lightning Hit the Same Place Twice? 
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NSEM Correlates To Geology: 
Iberia Parish, LA Salt Domes 

 Rate of Rise-Time Strike Density 
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Why is lightning recorded? 
Early Storm Warning - Safety - Insurance - Meteorology 

SW AAPG   7 

Dead Cattle along a fence 
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Lightning strikes - uneven 

distribution but not random! 

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

Lightning Strike Density Map 

Lightning strike density  

regionally controlled by 

meteorology, and locally 

controlled by terralevis 

(shallow earth) currents. 
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How is Lightning Data Collected? 
330 Sensors Record U.S. Lightning Strike Locations 

 

Horizontal 

Resolution  

650’- 980’ 
(200-300 meters) 
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Lightning Strike 
Measurements 

• Location 

 

• Time and Duration 

 

• Rise Time 

 

• Peak Current 

 

• Polarity 

 

• Peak-to-Zero 

 

• Density 
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Telluric Currents, Lightning & Geology 

Earth Currents Modified by Geology Prone to Lightning 
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Lightning Occurs when there is                    
Sufficient Charge to Bridge                     
Atmospheric Capacitor 
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Top Plate 

Base Plate 
CGG 



STGS SA   13 09-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved. CGG 



STGS SA   14 09-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved. 



STGS SA   15 09-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved. 

    Lightning bypasses tall objects and… 
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 …Infrastructure expected to attract lightning. 
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Upside Down Lightning 
Enough Static Charge  
to Produce Strike Originating 
From the Ground 
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Lightning Attribute: Rate of Rise-Time 

NSEM Correlates To Geology: 
Texas Gulf Coast Regional Correlation 

Lightning Strike Density Structure & Field Outlines 

Vicksburg 

Frio 

Wilcox Non-Random 

 Strike Distribution 
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Lightning Strike Density 

Prod.  No Anomaly 

Anomaly Partial Prod. 

Anomaly  Prod. 

Subsurface Faults 
Lightning Lineations 

Subsurface Faults 
Lightning Lineations 

Strike/Lightning Contours 

Anomaly  No Prod. 

Structure & Field Outlines 

NSEM Correlates To Geology: 
Fault Patterns and Hydrocarbon Accumulations 
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Lightning Attribute 

 Rate of Rise-Time 

Milam Co., TX 

NSEM Correlates To Geology: 
Milam Co., TX Fluvial Depositional Patterns 
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Lightning is tied to all aspects 
of the Earth’s Electrical System 
 

19 January 2016 Copyright © 2016  
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Top Plate 

Base Plate 

Pipeline 

Powerline 

Geomagnetic Hot Zones 
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Powerline Leakage occurs 
at Geomagnetic Hot Zones (GHZ) 

19 January 2016 
Copyright © 2016  
Dynamic Measurement LLC.  

Top Plate 

Base Plate 

Powerline 
Just as GHZs attract more lightning strikes, 
they pull on electrical current during power 
transmission which leads to Leakage Leakage 
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Pipeline Corrosion occurs at Geomagnetic Hot 
Zones (GHZ) 

19 January 2016 Copyright © 2016  
Dynamic Measurement LLC.  

Top Plate 

Base Plate 

Pipeline 

GHZs include concentrated sub-surface currents 
that interact with pipelines speeding up corrosion 
and impact integrity.  Natural gas with high water 
content  exacerbates the problem. 
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Lightning Resistivity Volumes 
define the Geologic Framework and Extent of 
Geomagnetic Hot Zones 
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              Proven & Patented Technology 

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

 



STGS SA   26 09-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved. 

Resistivity & Permittivity Volumes 
Easily Integrated with 3-D Seismic & Well Data 

Inlines 

Crosslines 

Arb Lines 

Slices 
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Michigan Technology University 
Cross Well Tomography 

Depth and  Amplitude Calibration 
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MTU Test Site with Cross-Well Tomography 

Lightning text and images Copyright © 2014 Dynamic Measurement LLC 

Courtesy Dr. Roger Turpening, Michigan Technology University 

Pinchout 
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MTU Test Site Wells Overlaid on Resistivity Section 

Lightning text and images Copyright © 2014 Dynamic Measurement LLC 

Courtesy Dr. Roger Turpening, Michigan Technology University 
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CSEM/Magnetotellurics 

EMGS http://www.emgs.com/content/1234/MT 

   2D Resistivity Imaging Profile, Willow Creek Fault, Mustafa Saribudak, The Leading Edge, 2006 

NSEM Resistivity 

Resistivity & Permittivity Volumes Easily 
Integrated with Near-Surface Geophysical Data 
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Topography and Lightning Density 
Pinal Co., AZ 

Strike locations 

not controlled by 

topography. 

Topography Lightning Strike  Density 
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Lightning Attribute Map Identifies Hydrothermal 

Alteration Associated  w. Porphyry Copper Deposit 

NSEM Correlates 

To Rock Properties: 
Mineral Exploration 

Active Copper Mine 

Pinal Co., AZ 

3300’ Porphyry Copper Deposit 
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DML’s Technology is being Recognized 

See updates at: 
 

GCAGS Houston 
SEG New Orleans 
WTGS Midland 
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While we have advanced technology to the point of being able to 
recognize fracturing on seismic data, acquiring the large data sets 
necessary for this type of exploration is cost prohibitive.  

  

Lightning data on the other hand is comparatively inexpensive and 
if it can be used in a way to focus seismic dollars to imaging the 
targets, then the savings from smaller focused 3-D seismic data sets 
makes this money well spent. 
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Dr. Jim Siebert 
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Barker, TX  77413 

Office: 281-579-0172 

Cell: 832-423-2355 

e-mail: jim@dynamicmeasurement.com 
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