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AnalysiSTorme Goose Point area near Lacombe, LA, validates a new
~geophysical d pe - natural sourced electromagnetism (NSEM ™) for
detection of lineaments asso€iated with faults and sedimentary features.
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Lightning Physics is analogous to Relaxation Oscillator Physics

| The atmospheric capacitor is nearly the same physics
| Just an additional resistance (R,) limiting the current

| R.is the resistance between the lightning strike point and the bottom plate of the capacitor
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Lightning Measurements/Attributes, & Wave Form

Location / Time and Duration / # of Sensors

Rise Time

Peak Current

Peak to Zero

Current (kA)

Polarity

Chi Squared

Number of Sensors
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pical Environmental Studies Often Lack a
ework for Integrating Diverse Data Sets

”
3

y

Faulsoffsets on roads or in the marsh

USGS sparker data

O1l and gas wells*ftom state files

Water well logs

Dissertations and theses

Journals, government reports, gray literature

.
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Baton Rouge Fault
System
Lacombe Fault

. dggment
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Goose Point Fault offsets Hwy 11 Bridge
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Resolution Sparker Seismic - 1998
Line 19/K-K’

Sparker interpreted by L. J. Berent (= Roth, 1999 UNO Geology Thesis)
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“The Geohazard Problem”

Surface faults can be avoided/designed for 1f they are
recognized.

Engineers do not design for unknown hazards — not
imaged by geotech.

NSEM provides connectivity to diverse data sets
and may offer cost effective insights on areas that need
additional data.
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aghtning Attribute
' "Map provide insight into
Rock/Sediment Properties




Attributes Calculated or Displayed with DecisionSpace®

Seismic Attributes

= |nstantaneous = Reflective =  Semblance/Coherence
= Wavelet = Curvature = AVO/AVA

=  Geometrical * Dip = Derivatives There are more
lightning

* Rise-Time = Total Wavelet Time = Rise-Time-Rate .
* Peak Current *  Symmetry * Temporal Versions tt b t th
= Peak-to-Zero = Density = Tidal Gravity a rl u e S an
se1smic
* Resistivity = Permittivity = Temporal Versions:
= |nstantaneous Resistivity = Wavelet Permittivity = Before Event
B > > = Curvature Resistivity = Dip Permittivity . After Event
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Geologic Map  Rate of Rise Time Attribute Transparency
McCulloh (2004) Rise Time over Geology Map
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Rise Time over Entire Study Area Rise Time with Focus Box

highlighted with LIDAR
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LIDAR Scale
LIDAR 10ft (3m)

Annotated LIDAR with stream Channels
1 . Rise-Time scale
Rise Time transparency
over
Annotated LIDAR , GCAGS 20
Copyright © 2015 Dynamic Measurement




igmning Rock Property Volumes
L .
r i ° ° ° ° °
P ApparentResistivity and Permittivity Volumes,
provide a frameworker integrating and interpreting
multidisciplinary data sets:
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leration = £ RMS - 283% Nermalized L2 - 087

Resistivity imaging data taken across the Katy-Hockley fault. Note the south-dipping sand layers and thickening
lay layers in the downthrown side.  Afier M. Saribudak, Fast Times, Vol 17, No. 1, March 2012
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.Depth Slice 4,000 feet

10,000 feet
3,000 metars
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Tangipahoa St. Tammany (

\‘% . EXPLANATION

£ s | istric Normal Fault

X %”) > 3@0 (after Gagliano 2003)
O')k\ \’6@ w1 F@Nsform Fault (approx.)

\ \-":o (after Stephens, 2009)

N

20 kilometers - 12 miles

Fault
interpretation
using just using

PN LIDAR, sparker,

bridge offsets
and NSEM -
lightning data

s& No well data in
, this interp.
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uE:ion
shitning proviades connectivity between datasets and
A a regional geologic framework

r | .
Rock prof attrigutes relate to LIDAR and Soils

Resistivity Volumes provide insights into stratigraphy,
structure, and rock properties.
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Thank You!

Lightning - A Shockingly Powerful Exploration Technology



