Eikon Technologies ( Earth Imaging )

Software for Detection, Delineation, Exploration,
Education and Quality Control
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Developing Software for Interpretation of Geophysical Data
Since 1994

Uranium Exploration
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v Environmental Detection and Monitoring
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v Oil and Gas Exploration
v UXO

detect, delineate

depth determination, spatial resolutio
survey design ‘
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Data Filtering
Spectrum Filtering

and Analyses — FFT,DFT

—Data channel — Dutput

- | [ e Raw vs filtered overlays
| =

N Discrete FT_Filter

r Line Informaton * Create
Data channel C FFT & DFT Ouput———————————
Curentline 3 REC242 = raw current_Mean [1aw curiort | ) - [ Overuie
Select afilter  |Low pass filter =l [ =
[+ Apply for all Lines - r Line Informaton——————— | Reptace & Create
r Filter CurentLine [3 REC252 = window [T —
- - [¥ Apply for all lines
—+¥ Select all rows |Med|an filter J Number of
Total Rows - 900 Mean filter ¥ Select all rows Sample Channel |Sample - (D
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Ground Magnetics — Gold Exploration

Fuel Dump contamination - EM31-3
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-iImport/export for ArcMap, MapInfo
- create GoogleEarth files

- save as registered PDF

- export 2D Autocad files

- merge maps, transparencies
- annotate maps

TTsem




» Easy to use

» Low cost

» Large or small datasets
» Small installation

» Perfect for infield QC
» Imports & Exports

433000

440000 441000 442000

6113000

6112000

6111000

6110000

6108000

6107000

6106000

6105000

» Data Merging and integration

» Map Calibration, Annotation and data overlays
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6106000

£ 6105000

440000




» Standard Ascii and Excel formats
» Geophysical Instrument formats
» Borehole log formats

» Topography formats

» Grid formats
» Garmin , Surpac, Geosoft, GPX, .bil
and much more

ASCI XY 2

ASCIl CS5Y

Binary X2

Scintrex CG3

Scintrex CG5

Scintrex IPR_12

Scintrex EMV¥I] Cs/Havmag
Scintrex ENYIJENYI1 PRO
Micro-g LaCoste Air-Sea [DAT])
Micro-g LaCoste Air-Sea [ENY]
Geometrics G-858/G-859[5TH]
Geometrics G-B56[STH]
Geometrics G-882

Stratagem impedance file
Zonge AYG [new Format]
Zonge AYG [legacy format]
Fonge ZEN

GEM ASCII

S5eaSPY[Marine Magnetics]
Geonics EM31 [ASC, M31)

Geonics EM34 [G34]
Geonics EM38 [G38]

FPhoenix CSAMT [AVG)
FPhoenix CSAMT [STK)
Phoenix Time Series
Surpac STH
SHMARTem24 [RAW]
Geosoft GEN
Geosoft GDB
MT/CSAMT EDI [Impedance]
MT/CSAMT EDI [Spectral)
MT/CSAMT TBEL Format

LF TEL Format
IRIS VLF ASCII
Universal Sounding Format[U5F]
SEGY Format

Geophysical logs [LAS)

GPS5 Exchange Format[GPX)
EGR Grid File

AuciGlS FLT

Band Interleaved by Line [BIL]
Geoszoft grid file [grd)

GTOPO DEM file

CDED DEM file

Grid exchange file [GXF)




Auxiliary Tools

3# [Interpolate Channels
%L Sort all by Channel
Adjust Date / Time

Merge/Append Files Summation
» Geographic Coordinate Transformations oree
» Data Filtering porde Max
» \ector and Matrix Rotations
» FFET/DFT Spectral analyses
» a range of digital filters

» Data stacking tools

Outlier Removal

Sort all by channel
Digital Flters
Decimate points

FFT Filters

DFT Filters

FFT Spectral Analysis
Interpolate channels
Batch outlier remowal
Delete ALL dummies

& EERE

*

Summation

Difference




Specialized

Processing Tools

Gravity Processing — all gravity reductions including the most advanced
topographic corrections available

> Magnetic Processing — standard magnetic processing with enhanced
derivative calculations and vector data and vector derivative de-rotations

» |P Data Processing - QC/QA for data survey processing and integration,
with mapping, line and decay plots, apparent resistivity and Cole-Cole calculations

» Magnetotelluric Processing

» TDEM processing from raw time series
» CSEM processing from raw time series
» TDEM/FDEM editing and display tools




Capabilities

n-seismic data surveys from DC to 5 MHz!

Types
M, Resistivity, IP, Magnetics, CSAMT, MT, MTEM, CSEM
ravity
)
IS les
face
yorne
ace to borehole
»borehole to borehole

not all combinations available




Data analyses and editing tools

EMIGMA Tools

CAD Model Imports (from other applications such as AutoCAD, Surpac and Vulcan)

3D Data Simulation — instrument calibrated — Magnetics, Resistivity, Gravity, EM, IP, MT, CSAMT

3D Magnetic Inversion, 3D Gravity Inversion

3D Resistivity Inversion

3D MT Inversion, CSAMT, land-based CSEM Inversion, ZTEM
1D FEM, TEM, Resistivity, CSEM, MT, CSAMT Inversions

FEM, TEM, Resistivity Pseudo-Depth and Geoelectric Sections

Ground Gravity Inversion

Data Processing, Filtering and Editing
1D Digital and Spe_ltlal fllters,_ZD_spatlaI filters e
Advanced Interpolation and Gridding Tools i Dm"*‘“**‘”w
. q o £ Sel Anamly Postons Sirke Length
- rectangular grid elements, multi-component grids Ot [0
- gradient griddling, non-planar girding L T

Noth [T

g I U ’m Ee.n\ngica\ Angles (Deqreg)
Model Stripping o
Potential field data transforms — filtering, continuation, RTP Clme 10 | pmp

Magnetic and Gravity Gradients et s —
o o anductivty (s/m) |0 Sample Pty
Magnetic Compensation iy P - s
Xhole Tomography A |
esistivige [0-m

Density [g/em*3)  {0.519599 AI\_pammelels aein Sl
units

Gravity — 3D Modeling and Inversion ] | o |

3D Euler and Post-Processing including 3D Visualization
FFT tools

( basic data processing also available)
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3D Gravity Inversion in EMIGMA

EMIGMA Tools

the data may be shown and the interface allows the user to define the inversion or “search” grid
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Data Interpolation and Contouring 1

Rectangular grid cells

Multi-component grids
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Data Interpolation and Contouring 2
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Massive Sulphide Exploration — Spain/Portugal

v Natural Neighbour Interpolation
v Delaunay Triangulation

v Shepard

v Minimum Curvature

v Splines




Data Interpola

Grid View
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Mid-Time
TEM data

X-East (m)

Late-Time
TEM data

X-East (m)




Surface representation of data allows for a
spatial display of anomalies

Data Surface

Nickel Exploration — Canadian Arctic

Contoured

Data Surface




Data Interpolation and Contouring 4

Airborne Gravity - Gulf of Mexico

IP data - Mongolia

—

PETROSEIKON

Geophysical exploration

V




—_—

T

EIKON
TECHNOLOGIES

-
L

File Edit View Flo Man

|

Rotx Roty [ @I i)

Nps

]
| D|=(=| | I@I_J S« ®]%] le -~!ml slo| o] 22|

Lights

A Range of 3D Data Representations

_ 18] %]
Qpt Window Help :.L*‘illl

|

Zoom «| | »|la5.0 Dolly




Model Building and Simulation - 1

ES
le Edt View Data Model Marips Lights Options ‘window Help _15] x|
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e.g. Crosshole resistivity survey and model -
gold deposit delineation
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Step and INPUT Waveforms
irborne, Ground and Borehole

> Cal
> A
> Fixe

to measured data
tecture for large models or surveys
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i

h

Plates and Polyhedra
, Moving an

d
> Pseudo-Section analyses

brated Impulse,

i

isms,

> Magnetic effects - magnetostatic and galvanic

3 Algorithms - 3D integral equations
> IP effects

> Strong and Weak Interact
> direct comparisons

> super-engine arc

> Model Suites

> Batch modelling

> Pr




Pb/Zn exploration
Helicopter FEM

Magnetics
> 3 Algorithms - 3D integral equation
Born (weak), Strong (non-linear), Permanent
> Prisms and Polyhedra
> Strong and Weak Interactions UXO cleanup
> Airborne, Ground and Borehole
> Gradients (up to 27 order)

> 3-axis ( i.e. Components)
> direct comparisons to measured data
> super-engine architecture for large models or surveys




Model Building and Simulation - 4

. i__l__J 2%

IP/Resistivity /MIP
> 3D integral equation

Born (weak) and Strong (non-linear)
> Prisms and Polyhedra

> Strong and Weak Interactions
> TEM and FEM

> EM effects in IP ( magnetic effects of current wires)

> Full contrast between host and bodies

> Ground, Surface to Borehole, Borehole to Surface, borehole to borehole
> direct comparisons to measured data

> PseudoSections and depth imaging tools

>super-engine architecture for large models or surveys EIKON
TECHNOLOGIES




Model Building and Simulation - 5
Others

Gravity — 3D (Now available)
analytic and numerical integration - (total and vector field)
borehole modelling
gravity gradients (full tensors)

MT, CSAMT (3D)
impedances or fields

Strong and Weak Interactions

Crosshole
electric (3 antennae types) or magnetic antennae

Experimental Systems

—

—_
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Data and Structure Representation in EMIGMA’s 3D Visualizer

VizsRD - [datawithmodel pev]
File Edit Yiew Data Model Manips Lights Options WWindow Help
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A fully integrated 3D visualization tool




YisHD - [petrie.pev]
File Edit Wiew Data Model Manips Lights Options Window
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Rotx Roty Zoom 4| || [v|[45.0 | Dolly
East: 472.6, Up: -208.1. Morth: §25.8 [Unknown]

Complex 3D modelling capabilities including imports of
geological models from CAD applications




3 model primitives

- Prisms
- Polyhedras
- Thin-Sheets




Complex Structure and Data Visualization

o == x]

[_:] Eile Edit View Flot Manips Lights Options Window Help _|§|i]
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e.g. Airborne Magnetic Field Modelling
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Simulation Calibrations
¢ to other algorithms
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Mode!l and Data Comparison

Contaminant Plume - EM31

Canadian landfill site

¢ 3D surfaces
¢ 2D contours
¢ 1D plots
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3D Modelling Capabilities 1

Geophysical Responses

¢EMIGMA Algorithms
¢ LN (FEM,TEM,IP) MODES OF RESPONSE
¢ EiKPlate (FEM,TEM) in a conductive medium N EULNE

¢ Eikplate (FEM,TEM) inductive layered solution (Current Gathering)
¢ ILN (FEM,TEM)

¢ MLN (Induced, Permanent)
¢ 3D Gravity (3 methods)

¢ Born techniques

MAGNETC HBE.D
GATHERING

¢ 3D Resistivity (fast, flexible, accurate)
¢ MMR ground and borehole

INDUCTION




3D Modelling Capa
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3D Modelling Capabilities 3
Complex Models

Full Range of
Target Interactions i




3D Mode
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Inversion Capabilities 1

3D Magnetic field Inversion for Susceptibility

_ ¢ Multiple levels
Lo T ¢ Gradients

Masmmiake [000052 | cose | ¢ Components

¢ Matrix

¢ Optimization

¢ Linear/ Non-Linear

¢ Simulation Starting
Models

¢ Strike rotated
inversion grids

»Magnetization Vector Inversions
> 3D Euler plus statistical processing




3D Gravity Inversion

starting model built and displayed in ERIGHAE

> 3D Euler plus statistical processing

Inversion Capabilities 2

¢ Utilization of topography
¢ Gradient capabilities

¢ use of horizon and
drillhole constraints

¢ Extended Euler

¢+ Fast inversions through
new compile and multi-
core processing




Inversion Capabilities 3

1D Inversion
TEM, FEM and Resistivity

., = | FEM
s en | — ground , HEM, fixed-wing

Change Cutting
Direction

joint resistivity and

Apply ‘ Cloze

susceptibility
Y
TEM - multiple base frequency
and multiple component capabilities
- in-loop, out-of-loop
- ground, airborne

Resistivity: 1D/3D Inversion




Inversion Capabilities 4
PEX- file Viewer
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Equal Range — intervals equal

. Equal Weight — distribution equal
Interpolate Horizotally




Inversion Capabilities 5 3D \olume Contour
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Inversion Capabilities S

3D Inversion
Gravity and Magnetics

MT and CSAMT
CSEM - land based

Gravity and Magnetics

ground or airborne data with measured and processed
derivatives

topography effects, geological structures and a host of other
features

MT

-3D inversion (with post-inversion removal of grid cells)
CSAMT

-accurate 3D inversion (utilizing source geometry)

—_—

——

EIKON
—~" TECHNOLOGIES




Crosshole Applications
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RIM data - lead mine

EIKON
TECHNOLOGIES




¢Topography plus Anomaly — MT project




¢Anticline - MT plus gravity project




¢+Waste Dump Modeling: EM, gravity, IP, magnetics




¢Magnetic Intrusions plus Topography plus Target

¢ Airborne magnetics and EM




+TEM Conductor:

Copper - Nickel project




Copper-Nickel Resource: Magnetics, Gravity, EM




¢Massive Sulphide Deposit — Borehole TEM plus Magnetics




¢+Classic Salt Dome Model - Gravity




%——

+Steel Utility Pipe - towed FEM ground array




¢+Gold Resource - IP, Gravity and Magnetics




¢Underground Mine Workings:

¢Borehole, Ground and airborne gravity




¢Complex Topography Model: Gravity




+Basin Model: Gravity




¢Aquifers Model: Ground Gravity and Airborne TEM




¢Ore bearing zone, new TEM targets, boreholes




Ground TEM modeling in conjunction

with underground workings
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EMIGMA Trai:

»Manual in Text and Digital Form !
- describes all the basic concepts

» HELP — embedded within product

»Movie Tutorials
»extensive examples

» Tutorials in .ppt and .doc formats
»Technical References
Support : e-mail, and online help '
w.petroseikon.com, support@petroseikon.cc



http://www.petroseikon.com/

