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Lightning Sparks Interest in 
Unconventional Exploration! 

Roice Nelson & Louis Berent  
Dynamic Measurement, LLC 
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Agenda & Outline 

Roice Nelson      

Welcome & Introduction 

Lightning Strikes & Dynamic Measurement ï the backstory 

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

Natural Source Electromagnetics (NSEM) ï a new geophysical data type. 

 

Louis Berent & Roice Nelson 

Examples of using NSEM to interpret geologic features. 

NSEM Overview. 

Current Projects.  
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LIGHTNING, & WHY IT IS 
TRACKED, STACKED & MAPPED 
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Can Lightning Hit the Same Place Twice? 
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Lightning,  
An Atmospheric Discharge of Electricity 

Build-up of static charges. 
 

Turbulent winds: ice, hail, 

water droplet collisions. 
  

Clouds become polarized:     

positive ions @ top of clouds, 

negative ions @ base of clouds. 
 

When charge strength exceeds 

insulating property of 

atmosphere, results in sudden 

high-voltage static discharge. 
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Nature of Lightning 
ñStep Leadersò & ñStreamersò 

Step Leaders: intensely charged channels of 

downward zig-zagging/branching electrons seeking 

positive ions to discharge built -up static energy. 

Streamers: rising stream of protons  

attracted to the downward seeking 

electron step leaders; develop when 

step leaders within  30ô to 300ô. 

Step Leaders 

Streamer 
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Two streamers launched from 

tree but only one connects with 

step leader to produce a strike. 

Note streamer launched from 

telephone pole also does not 

connect with a step leader to 

produce a strike. 

Failed Lightning Strikes & Streamers 

Streamers 
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Earth: A Self-Repairing Capacitor 

Lightning Strikes 

When a cloud charge build-up exceeds the insulating capability 

of air, electrical energy of the lower atmosphere discharges as 

lightning, essentially normalizing the earthôs capacitor. 

The atmosphere is a good insulator, 

preventing +/- ions created in clouds 

from routinely discharging onto earth.  

The atmosphere serves as a dialectric between the clouds & earth, each 

analogous to a capacitorôs conductive plate. 
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Each Strike Represents a Unique Capacitor  
Base of Capacitor is a Function of Cloud Height  

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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Why is lightning tracked 
 and mapped? 

ÅStorm Tracking 

ÅSafety Warnings 

ÅInsurance 

ÅForest Fire Forecasting 

ÅHurricane Tracking 

ÅResearch and nowé 

ÅNatural Resource 

   Exploration! 

 

350 Million Annual CG Lightning Strikes 
Uneven Distribution, But Not Random! 

1 billion annual strikes 
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How is Lightning Data Collected? 
110 Sensors Record U.S. Lightning Strike Locations 

 
90% of lightning 

strikes accurate to 

within 660ô. 
 

75% of strikes 

accurate within 400ô. 
 

61% of strikes 

accurate within 260ô. 
 

Error in locating any 

feature from a 

reasonably dense 

database is 35-70ô. 

10K to 100K ampere current flow per strike. 

1-5 billion joules of energy generated from one strike. 

100 million to one billion volts per strike. 

10 billion watts generated per strike. 
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25 Million Annual U.S. Lightning Strikes 
17 Year Database, Rich Database to Mine 

Lightning Strike Density Map 

Gulf Coast Database:  

200-350 strikes/square mile. 
 

Strike density regionally 

controlled by meteorology, 

locally controlled by terralevis 

(shallow earth) currents. 
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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 


