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Lightning , A Shoekingly Unconventional
Technglogyfor-Exploration
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Natural Source ElectfMagnetics (NSEM)
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Lightning Strike
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Resistivity& Permittivity Volumes
Easily Integrated with B Seismic & Well Data
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Evergreen Data

17 Year Database US & Cana
4 Year Database Worldwide
Integrates with G&G Data
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2 month project turnaround
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THE METEOROLOGY /
BEHIND LIGHTNING
DATABASES .
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Earth: A SelfRepairing Capécitor
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350 Million Annual Lightning Strikes

A Rich Database to Mine

See Lightning ...

» Thermosphere

Mesosphere

Lightning strikés can travel 250 km
(155 miles) from cloudo-cloud, so why
do they strike the ground where they do?

Stratosphere

Altitude (km)

Troposphere

mlectromagnetlc currents.
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See Lightning ...

Why is lightning recorded?

Early Storm Warning Safety- Insuranc;é Meteorology
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Remote Sensor
Communication Link

Lightning Detection
v Remote Sen??{;j.;:\ 2
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Lightning Bypasses Tall Objects
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Lightning Strikes Are Not Random'

Influenced by Lateral Changes In Rck Properties:
A Faults 0
A Fracture Swarms

A Anisotropy |
A Pore Fluids and Sallnlt
A Porosity changes Upwardlightning to left
A Permeability chang shows electrostaticharge

A Mineralizatio builds upin the ground,
: as well as in the atmosphere.
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EXAMPLES OF USING LIGI—\ITN'ING
DATABASES TO MAP GEOLOGY
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Lightning Data Correlates To Geology: o
Salt Domes
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Lightning Data Correlates T@eology: T
Fluvial Depositional Patterns
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Lightning Data Correlates ﬁ@eology: e T
Texas Gulf Coast Region@lorrelation
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Lightning Data Correlates T@eology: e tigrne
Fault Patterns and Hydrocarbon Accumulatiop§y EAVLL
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Structure & Field Outlines
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Observations

A Lightning strikes norrando/

match lightningcontotrpatterns
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Texas Gulf Coast Conclusions

A Local geologyinfluencesw erelightn'ing strikesoccut
A NSEM haspotentialto ldeatehydrocarbons
A NSEM haspotentialtodelineatesubsurfacdault patterns
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Regional Structure Map & Fié§ld Location$((
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Lightning Data Correlateé'l@eology:
Effective Reconnaissance Mapping
/

Field Locations Rise Time Attribute Map
3-D Survey Outline/Fault Traces - “,4 P N\ A GeoMap Field Locations

False Positive Anomalies

Fields Not Correlating to Rise Time Anomalies Y Fields Correlating to Rise Time Anomalies

=== Alignment Aids

-== Alignment Aids
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Observations
A RiseTime lightning attribute shows nenandom patterns.

A E/W trending yellow and orange faults generally separate the
northern low Riselimes from the southern high Ri3anmes.

A 26 of 28 fields (93%) correlate to Ri&ne anomalies.

A Although 4 strong Ris@ime anomalies do not correlate to
production, 28 of 32 (87%) of them do correlate to fields.
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