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Outline

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

Natural Sourced Electromagnetism (NSEM) ïa new 
geophysical data type.

Examples of using NSEM to interpret geologic features.

NSEM overview. 
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LIGHTNING, & WHY IT IS
TRACKED, STACKED & MAPPED



25-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved.

Can Lightning Hit the Same Place Twice?
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Earth: A Self-Repairing Capacitor

Lightning Strikes 

normalize the capacitor
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Each Strike Represents a Unique Capacitor

Copyright © 2015 
Dynamic Measurement LLC. 
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Lower Capacitor Plate

Upper Capacitor Plate
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Geologically Controlled Telluric Currents
Primary Lightning Influence

Lightning can travel 155 miles (250 km) from cloud-
to-cloud, so why does lightning strike where it does?

Strike locations primarily 
ŎƻƴǘǊƻƭƭŜŘ ōȅ ŜŀǊǘƘΩǎ 
electromagnetic currents.
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Telluric Currents, Lightning & Geology

Earth Currents Modified by Geology Prone to Lightning
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350 Million Annual CG Lightning Strikes
Uneven Distribution

1 billion annual strikes
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Why is lightning recorded?
Early Storm Warning - Safety - Insurance - Meteorology

SW AAPG   10

Dead Cattle along a fence
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Gulf Coast Database: 

200-350 strikes/square mile.

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

Lightning Strike Density Map

Strike density regionally 

controlled by meteorology, 

locally controlled by terralevis

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

Horizontal 

Resolution 

650ô-980ô
(200-300 meters)
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Does Infrastructure Control Lightning?

Oil Storage Facility (Tank Farm), Ship Channel, Houston Strike Density Attribute Map
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Oil Storage Facility (Tank Farm), Ship Channel, Houston Strike Density Attribute Map

Approximately 60% of Tank Farm 
Experienced Low Strike Density
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Lightning bypasses tall objects andé
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éinfrastructure expected to attract lightning.
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NATURAL  SOURCE 
ELECTROMAGNETICS (NSEM)  -
A NEW GEOPHYSICAL DATA TYPE
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Time-Line of New Geophysical Data Types
1833

1752

1960s/70s

2008

1931

1974

1927

1936

1997

Each data type triggered a step change 

in new revenues and cost avoidance

for upstream oil and gas companies. 

2015

1950s

1920s



25-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved.

Proven & Patented Technology
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Lightning Strike
Measurements

ÅLocation

ÅTime and Duration

ÅRise Time

ÅPeak Current

ÅPolarity

ÅPeak-to-Zero

ÅDensity
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Millions of Lightning Strikes
Millions of Measurements

Lower Capacitor Plate

Upper Capacitor Plate

Peak Current   Cloud Height

Upper Plate

Lower Plate
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Lightning Physics Analogous to
Relaxation Oscillator Physics

Enables generation of 3-D 
apparent resistivity and 
permittivity volumes.
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Resistivity & Permittivity Volumes
Easily Integrated with 3-D Seismic & Well Data

Inlines

Crosslines

Arb Lines

Slices
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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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Lightning Strikes Are Not Random!

Influenced by Lateral Changes in Rock Properties:

ÅFaults

ÅFracture Swarms

ÅSalinity

ÅPore Fluids

ÅPorosity 

ÅPermeability

ÅMineralization

Upward lightning shows electrostatic

charge builds up in the ground, as well

as in the atmosphere.



25-September-2015 Copyright © 2015 Dynamic Measurement LLC.  All Rights Reserved.

Examples of Using NSEM to
Interpret Geologic Features

Å Iberia Parish, Louisiana
Å Milam Co., Texas
Å Brazos River Alluvium Aquifer
Å Houston, Texas
Å Texas Gulf Coast - Regional
Å Colorado Co., Texas - Prospecting
Å Hockley Salt Dome, Harris County, Texas
Å Pinal Co., Arizona ïRock Properties
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NSEM Correlates To Geology:
Iberia Parish, LA Salt Domes

Rate of Rise-TimeStrike Density


