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3:00 Registration and Introductions

3:30 The meteorology behind lightning databases

3:45  Using lightning databases to explore for natural resources

4:00  Calculating resistivity volumes from lightning databases

4:45  Examples of resistivity volumes and potential applications

- Regional and Play Fairway hydrocarbon migration pathways

- High-grading exploration sweetspots

5:15  Anticipated future developments

-Use with Archieôs equation to predict Formation Factor, Porosity, etc.

- Questions and Answers and Discussion among participants
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Lightning Data Analysis
Demonstrates Strikes are Tied to Geology
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CSEM & NSEM
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ÅOffshore

Å> 300 foot water depths

Å1,250-A peak output

ÅOnshore 

Å< 300 foot water depths

ÅAverage 30,000-A per strike

From: http://www.emgs.com/content/870/Structural-imaging
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AGI Resistivity Sections

Technical Merit:
Å Sections and Volumes
Å Evergreen Data
Å 16 year database US  Canada
Å 4 year database worldwide
Å Easy to Integrate
Å Simple, Patented, & Pending

Economic Benefit:
Å 2 month turnaround
Å Larger Area ïLess Expense
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Area Based Project Pricing
2 Month Project Turn-Around
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Acres Sq.Miles Price

640 1 $10,000

4,800 7.5 $20,000

9,600 15 $25,000

16,000 25 $30,000

35,200 55 $40,000

70,400 110 $50,000

224,000 350 $75,000

572,000 800 $100,000

1,120,000 1,750 $130,000

12,480,000 19,500 $300,000

54,400,000 85,000 $500,000

163,200,000 225,000 $700,000
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Lightning Strikes 

normalize the capacitor
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Lightning Occurs Everywhere,
data are available in public and private databases
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350 million annual Lightning Strikes -
a rich database to mine
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Lightning Strikes can travel 250 km (155 miles) 
cloud-to-cloud, or 2 ½ times the distance of 
Sprites or Elves. 

Lightning Strike locations primarily controlled 
by terralevis (shallow earth) currents.
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330 Sensors record U.S. lightning strike locations 
with 100-500 ft (30-150 m) horizontal resolution
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Lightning Strike
Measurements
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ÅLocation

ÅTime and Duration

ÅRise Time

ÅPeak Current

ÅPolarity

ÅPeak-to-Zero

ÅDensity
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Lightning Strike
Calculated Attributes
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ÅPeak Current Absolute

ÅPeak Current Negative

ÅPeak Current Positive

ÅTotal Wavelet Time

ÅWavelet Symmetry

ÅRate of Rise-Time

ÅSurface Resistivity

ÅEarth Tide Density

ÅEarth Tide Gradient

ÅEarth Tide Density greater than 75% of monthly maximum

ÅEarth Tide Density less than 75% of monthly maximum 

ÅEarth Tide Gradient greater than 75% of monthly maximum

ÅEarth Tide Gradient less than 75% of monthly maximum

ÅDensity, measurement, or attribute maps by hour, day, month, season, or combinations 
of any of these (e.g. spring + fall strike density)

ÅMixed density, measurement, and attribute maps

Peak-to-Zero

Central Texas
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Lightning recorded for early storm warning, 
safety, insurance, and meteorological purposes
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Dead Cattle along a fence
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Lightning density regionally controlled by 
meteorology, and locally controlled by 
terralevis (shallow earth) currents. 

Colorado County, Texas:
White circles known oil & gas fields;

Yellow circles new leads from lightning density.
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Northwest Texas example: 
one hour of strikes on 08 March 2008
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One lightning strike was about 

as close to the towers as the 

height of the turbines, and still 

struck downdip of exposed 

Buda Limestone (it outcrops 

just south of the turbines).
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One of the only article referencing lightning's 
relationship to the subsurface: a 1998 American 

Meteorological Society Article where conclusions included:

ñNot expected, however, was the unusually high percentage of Cloud-to-Ground
lightning flashes of negative polarity with Imax>75 kA found over the salt waters
of the northern Gulf of Mexico, and off the southeastern U.S. coastline.  The
reason for the large number of intense -Cgsin this region is not clear.  While
perhaps associated with the high conductivity of the underlying saltwater, the fact
this pattern tends to extend more than 100 km inland suggests that surface features
are not the only causative factor.ò

ñLarge Peak Current Cloud-to-Ground Lightning Flashes
during the Summer Months in the Contiguous U.S.ò

Lyons, Uliasz, and Nelson, FMA Research, Inc.
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Two Month Project Workflow
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Client 
Interest

Project 
Scope

Master License 
Agreement

Supplemental 
License Agreement

Define Area

Pay 50% of 
Analysis Price

Clean & 
Process 

Data
Order Data

Map & 
Interpret Data

Final Report 
& Payment
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ÅExclusive worldwide license with 
Vaisala of Finland to use their 
data in the NLDN and GLD-360 
for natural resource exploration.

ÅAgreement with Wipro to       
clean, process, and handle 
lightning data according to    
DML specifications
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H. Roice Nelson, Jr. Seismic Projects:
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