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FOREWORD

EMIGMA is not designed pmarily as a data analyses tool but rather as an interpretation
platform for a range of geophysical data. For comprehensive and advanced processing and
filtering we refer you to our other productQCTool. Most licenses of EMIGMA also include a

basic QCToolicense.

EMIGMA offers a wide range of 3D modellindorward simulation)algorithms but we also
provide associated tools by which to aid in the understanding and interpretation of your data. For
example, 3D visualization encompasses algorithms reqtoredsualization and manipulation

of data and model structures. Several types of inversion are also available as assistance to
interpretation of your data.

While inversion is actively sought after in the geophysical community, EMIGMA provides tools
by which to utilize the inversion while enabling the user to provide an analytic criticism of the
inversion results. Comparison of model results or inversions to your data is, of course, critical
and EMIGMA is designed to comprehensively and quickly look ddwemtodel dimension.

Tools for Electromagnetics

EMIGMA provides tools for a wide range of geophysical electromagnetic data including:
TDEM, FDEM, CSEM, MT, CSAMT, IP, Resistivity, MMR, VLF, VLFR, ZTEM, AFMAG,

Modelling
Advances in electromagnetic (EM) ohling software over the pasO3/ears have enabled

geophysicists to improve their intuitive understanding of electromagnetic scattering in the earth.
Despite the development of many techniques and their application to a variety of models, these
methodshave been too slow, too difficult to use and too simplistic to be important for solving
most of the modelling problems encountered by the practising geophysicist in his or her daily
work.

The electromagnetic modelling software described in this manuedsesgs a fundamental
advance in the field of electromagnetic simulati@MIGMA should not be considered a
simulation program, but rather a simulation platform. It allows the importing of a multiplicity of
scattering simulation routines as separate ¢dbjdat can be energized with a large number of
transmitter and receiver combinations. Combining these scattering objects with an eclectic
collection of source fields and receiver geometries results in the capabiliggofahysically
model virtually any sstem over a wide range of geological conditions.

The present version &EMIGMA consists ofsix fundamentally different simulation routines

with a number of variantghat in combination provide for a powerful capability for simulating
geology and the neaurface realistically. One scattering simulation routine is based upon the
Localized NonLinear (LN) approximation (see Habashy, Groom and Spies, Journal of
Geophysical Research, February 1993). This algorithm was extended in 1997 to include the
effects ofsusceptibility variations as well as conductivity and permittivity variations (see Murray
et al, SEG Expanded Abstracts 1999). The second simulation routine is based upth the
formulation (see Walker and West, Geophysics, August 1991).
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The LN formulation is utilized for various EM systems as well as #ioear DC magnetic
simulations. The LN algorithnbrings unprecedented speed to electromagnetic scattering
solutions, and so finally enables the geophysicist to simulate complex geological structure in
time frames required for data interpretation. Mié formulation is highly robust and can be
used reliably to simulate electromagnetic scattering phenomena over widely varying conditions,
including highly conducting massive ore bodies. The third algoriththe Inductive Localized
Non-Linear (ILN) approximator (Murray, EAEG Conference Proceedings, May 1997 and
Murray et al, SEG Expanded Abstracts 1999).

Like all numerical solutions the authors have encountered, the solutions we employ have
particular srengths and weaknesses. Although we attempt to describe those to the user, the user
should bear in mind that no modelling software should be treated as a black box, in which results
are taken at face value. With continued development and testing, wet @ékp range of
solutions to be extended and better defined, and their accuracy and speed improved.

The fourth algorithm is a sphere algorithm (EMSPHERBpyrightEikon Technolgoi€swhich

is solved by a traditional separation of variable capabilityiarhighly accurate but limited to a
spherical geometry. At present, the solution can be obtained for either dipolar sources or plane
wave sources but we are extending this to Loop sources particularly for UXO applications.

The fifth algorithmisbased pon t he f or mul ati on of P. Annan in
Annands formulation was utilized in the 198
UTPLATE (Marc Bloore). The mathematical formulation solves the EM response in the
magnetic domairior a thin conducting sheet in terms of eigenfunctions of a particular operator.
These eigenfunctions have traditionally been termed eigencurrents as they give the geometry and
strength of the current in the plate which are the source of the secondargtiméigids. We

have taken the original formulation and made modifications to solution techniques and
developed algorithms to use up to 12 eigencurrents. The order of the eigencurrents represent the
complexity of the current pattern in the plate. Thus, rtiege eigencurrents are available the

better the solution in terms of the complexity of the excitation magnetic field on the object, the
proximity of the transmitter and the receiver and the size of the plate. As an example, for an
airborne TEM system shcas VTEM, the older UTPLATE which was limited to only 4
eigencurrents had a very limited accuracy as the source is quite small compared to the height
above any anomaly and thus the gradient of the source over any anomaly is almost always very
large unlesghe object is very small and immediately under the source. As a comparison to
solutions such as Maxwell or Multiloop, those techniques can be thought to be having only 1
eigencurrent and thus are very limited for only large transmitter loops with theabe®placed

such that the source is essentially uniform over the object.

The final algorithm type is the Born algorithm implemented for gravity and magnetics as
conventional but also available for some EM systems.

Inversion:

EMIGMA providesonedimensonal inversion for both frequency and thdemain data. In each

of these domains, inversion is available for airborne and ground data. The inverse models can be
fully constrained.

FEM data: Four (4) algorithms are provided plus a depth imaging technagesl lon the
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Sengpiel/Fraser section technique which are slight modifications of the Bbisiigit approach
for plane waves.

TEM data: Two (2) different inversion algorithms are available with each having two (2) forward
algorithms thus providing a totaf 4 algorithms depending on your need. New to EMIG&tA
our multi-station or multiseparation inversions.

ConductivityDepth Imaging:

EMI GMA offers CDIG&s for both FEM (modified Se
Hohmann).

For 3D inversion, w offer inversions for gravity, magnetics, resistivity, MT and CSEM. The

CSEM implementation allows inversion for electric and magnetic fields as well as impedances

and thus is suitable for inversion of CSAMT but as a controlled source survey and mo¢cssu

as a magnetotelluric survel.

Tools for Magnetics

3D Modelling

In the 10 yeardollowing 2005 we changedur research focus to some extent towards magnetics

and gravity problems. It has been an interesting period of time as our entrance to this was
precipitated by the use of the LN algorithm to model magnetics. This was important as it allowed

an accurate solution while Iimiting the magne

last several years, we have experimented and extended pabiltees to include de

magnetization effects, magnetic channelling, magnetic interactions and then extended this to our
inversion routines. Recently, we have included remanent effects and are now studying the

problems of neasurface modelling and detem of magnetic anomalies.

There are in total three (3) basic algorithms for 3D modelling of magnetics in EMIGMA but

these may be combined with different forms of magnetics interactions between multiple bodies.

As an example of magnetic interactions, weegthe example of a weak to moderately weak

magnetic structure near a larger and possibly more magnetic structure. It is often the case that the
secondary excitation from the larger structure is important to understanding the geometry and

magnetization ofthe smaller object. To our knowledge, no other software application,

commercial or academic, offers these capabilities. The methodology for the interactions is born

out of our work with EM scattering operators.

Processing
EMIGMA contains a series of FFiools for Magnetics that include derivative calculation,
upward/downward calculation, wavelength filtering and different reduttidhe pole

techniques. Our product allows one to export the derivatives or any of the processing back to

EMIGMA as a surveyso as to work with the exported survey with modelling or inversion. For

example, one may upward continue and create a model for the processed grid and then model the

data as if at another elevation and similarly for any other processing. It is verytasgdulerate

the derivatives and then compare your modelled derivatives to the processed derivatives. This

process greatly speeds up the modelling to data process.
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Inversion

EMIGMA offers 3D susceptibility inversion but with some twists. We allow for bditect
matrix inversion and for smooth optimized inversion. We also allow you to use your magnetic
vector components as well as your magnetic derivatives and also to utilize data at multiple
elevations. For example, you may invert your ground data with goborne data. EMIGMA

also now offers to invert for structure within your topography.

EMIGMA also offers Extended 3D Euler depth estimations and an inversion for the
magnetization source vectors.

Fluxgate Data
You may now forward modelr invertyour 3component fluxgate or squid data in either surface

mode or borehole mode. You may also invert your surface data of this type. Shortly, you will be
able to combine your borehole data with your ground or airborne TMI data in the inversion
process.

Tools for Gravity

Gravity was first implanted in EMIGMA V8.1. Basic Gravity processing is included in our
QCTool product. These include drift corrections and all the way up to advanced terrain
corrections. QCTool is provided with any gravity license and impdeMéGMA from QCTool

is a trivial operation.

Advanced user functions are available EMIGMA. For example, EMIGMA contains a range of
FFT functions for both gravity and magnetics, such as wavelength filtering, upward/downward
continuation and derivative calation. In addition, EMIGMA offers some very good 3D
modelling capabilities and 3D Euler deconvolutions with jpostessing as well as 3D
inversions on a mesh including inversion for structure in the topography

Tools for IP/Resistivity

Modelling

EMIGMA offers two (2) algorithms for 3D resistivity modelling and the most comprehensive 3D
modelling for IP available in the world. We also provide MIP and MMR modelling

Inversion

1D Resistivity inversion as well as a range of pseseldion tools ér both IP ad Resistivity
havébeen offered for some time in EMIGMA. EMIGMA V8.5 introduced our first 3D
Resistivity technique

Tools for MMR Surveys

With the appropriate license you may now model MMR data of both borehokugadesurvey
types. Although the only mport is for the Crone formashould you have another formate
would be happy to provide you with an import.
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Tools forland basedCSEM and CSAMT

Modelling
Full, accuratemodeling of the 3D source with no needassume your data is in the fald.

ImpedancesE fields and H fields can be modeled individually. IP effects can also be included

Inversion

EMIGMA V8.6 offers to our knowledge the very first correct inversion for CSAMT. Although,
the techniquevaslimited to 1D models, it most importdy includes the full effect of the source
Including not only the galvanic currents which are injected but the induced currents produced by
current flow along the wire. This is extremely important as it enable use of the full frequency
spectrem and does thr@quire the user to be in the-feeld.

3D inversion utilizing thedll 3D source charaeristics has been released in V10.X

Other Survey StyesEMIGMA also offers tools for

Natural Field Techniqguesthis addon includes functionality for maringround and airborne
natural fields including MT, AMT, ZTEM and AirMT

MTEM: Compehensive 3D modeling and 1D Inversion

Xhole Surveys:Crosshole tools are available for IP/Resistivity as well as EM. Sources may be
extended grounded dipoles or point soulcgalvancic or inductive). Capacitive transmitters are
also allowed. The tools include 3D modeling, ray trace functionality and tomographic
functionality.
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EMIGMA® /v11.x

3- D Electromagnetic, Magnetics, Gravity,
Resistivity and Induced Polarization
Magnetotellurics, CSAMT, MMR
CSEM, MTEM, XHOLE
Comprehensive Geophysical Modelling and
Inversion

SECTION | - INTRODUCTION
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WHAT EMIGMA OFFERS
A partial List

isualizer:
Interactive, flexible, and fully 3D visualization tool
Completely mouselriven
Fully integrated with Window¥ista/W7/W8/W10 and W11
Visually construct, display and manipulate geological models in 3D with respect to
measured, simulated and inverteda t a , mod el structures (pri ¢
survey design (transmitters and profiles), boreholes and borehole logs
I Modify attributes of the prisms, plates, polyhedra, layers, topography and survey within
the visualization module

View and &alyse inversion grids. Slice and cut sections

Import CAD geological specifications through a GEMCOM, GOCAD or Vulcan file
importer and build and manipulate 3D models from them

Reduce errors in model setups by visualizing the survey and model pasamete

Intuitive interface and its ability to give immediate physical meaning to data can increase
the productivity of the geophysicist.

Plot data as vectors, lines, surfaces and contoured surfaces
View 3D inversions, 3D models and Euler solutions in 3D

—C ===

—_—C = —_— =

—_—C -

DBPIlotter: a completely unique-x plotting software designed just for geophysical data.
Integrated XY plotting for easy viewing of your profil&lecay or spectral data.
Allows comparison of actual data with simulated and inverted data

Select he field components you would like to plot.

Produces a professional graph to scale with labels and a comment box

View both profile and decay representations of tohoenain data or profile/spectral
displays of frequency domain data

Toggle through tira or frequency channels, profiles, transmitters and data stations
Display IP data as chargeability or as apparent resistivity

CSAMT/MT data as apparent resistivity, phase, Tippers or field units.
Residual Plotting

Convert EM data to Apparent Rssvity
Plot data and derivatives
Plot Pseuddepths and Resistivities

—_—C = m—=C == =

—_—C =—C =

—_—C m—C e—=C =

DBContour:

a 3D contour application including interpolated inversion volumes and data surface displays
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Grid contour: (Grid Presentatioran enhanced grid tool

T

= =4 -4 4 A A -2

T

displays your iterpolated grids

fills grids in 3 ways

Equal Area or Equal Weight displays

Contour and filling

profile data overlays

raster map overlays

convert data to apparent resistivity

calculate and display TEM decays in user selected windows
calculate and displa&nalytic Signal

Survey Editor: data point editing and viewing

l

= =4 4 A A

view data point locations with editing
data overlays ( stacked profiles )
visual data subset selector

analyse data over survey

view sourcé receiver geometry
model underlays

clean surveys

DataSpreadsheet spreadsheet plus plotting for editing

Toolbox: filters, compression, processing, line length calculation, export inversions to plan

sections, cerdinate system translation and rotation including sources, receivers and
models, outlier remmvals, extract survey segments, removal of gradients from magnetic or
gravity data, sorting, rotation of data responsesé .

PseudoShow:generalized pseuesgection tool

il
1
il
1
T

display pseudaections

by separation, frequency or time
grid and contour

step profies or transects

CDI Viewer: (PEXShow)displays inversion sections

T

T
T
T

show 1D Inversions
contour and grid
resistivity/conductivity/permeability/log/linear/equal weight/equal range

export to ASCII files
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FET/DFET Processing: perform 2D FFIDFT functions
integated 2D tools

windowing,wavelengthh filtering,
upward/down continuation
several reductiofio-the pole algorithms

= =4 =4 A A

derivative generation

Field Data Importers: Import field data directly int&MIGMA for

Ease of modelling:

~

[ Automatic selection of data locations, transmitters, receivers and data channels eliminates
the need for users to specify the system and survey configurations. The user is required
only to define the 3D geological and electrical model before the suavelgecsimulated.
Transforming imported simulated data to time domain is essentially automated as the
base frequency, waveform configuration, ramp times, data channel times and
normalization are automatically selected.

I There is no need for you to kntle system specification of your data, we have done the
work for you!

Data matching:

~

I Immediate viewing and investigation of field data. Once imported, you are ready to view
and analyse your field data in our 2D Plotter, our 3D VisualizewotContour tool. All

of these are designed to help in the careful analyses of your data for insight into your
geophysical anomalies and your geological targets.

-

EMIGMA is then relatively automatic for direct comparison of the modeled data to the measured
data. Based on a hypothesis of your geological environment, build a layered earth and add a
target to your imported survey. Simulate the response in Forward Simulations and directly
compare to your measured data. Invert directly without the need tafysmsstem
characteristics with each inversion.

1D Inversion:
1 1D Inversion, Depth Section Display and Data Fit Displays

[ FEMT ground and airborne

[ MT/AMT Impedance Inversions

1 CSEMICSAMT - 3D Source Impedance and Field Inversions
I Resistivity Data

[ TEM i ground and airbornend borehole
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3D Magnetics/Gravity Inversion:

Generate 3D volume models of susceptibility or density with 3D inversion tools:

—_

Full 3D gridded inversions

—_

Magnetization Vector Inversien

—_

Optimization & Direct Matrix Inversion

—_

Physical sensitivity functions

Iterative nonrlinear solutions

—_

—_

Iterative borrand norlinearapproximations

—_

Suite of minimization techniques

—_

Removal of norsusceptible cells

—_

3D Extended Euler depth inversions

We have released new versions of our Magnetic and Gravity inversion capabilities. Extensions
include

i) ability to use large data sets and large inversion grids
i) use of multiple data setse..g. ground and airborner;, ground and borehole

iii) 3D spatial constrainfisintroduce your logging results as constraints, or surface
measurements or lab results on cores.

iv)  Inclusion of topography within inversion models

CDI Tools:

Apparent Resistivity Calculation for HEM and FEMfa: - Golden search plus Monte Carlo
PseudeDepth and Resistivity for HEM DataCombined Sengpiel and Fraser PseDapth

Polygenerator Tool:

Generate synthetic topography and/or complex anomalies

Data Exports:

To XYZ, Ei Konbs V6.aX generation .pev form
Or to QCTool format from where one can export several formats include .gdb.

Export results to other databases or export and zip for transfer to a colleague or client

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
Web sitewww.petroseikon.comwww.petroseikon.cn




19

CHANGES FROM PREVIOUS VERSIONS

EMIGMA V7.x (2000) was a complete redesign from earlier EMIGMA V6.x generations
(19941990). However, many conventions and principles are still maintained from the earlier
versions and form fundamental concepts for all EMIGMA versions. Thus, this manual is
designed as undamental reference book for the use of EMIGMA.

EMIGMA V 11.x can be run onrey of the operating systenWindows Vista Windows 7and
Windows 81 and W10and W11 However, the product is primarily suppeatfor W7 andlater.

It is entirely a Windows stg program with integration between applications through a database
architectureln V11.x, applications share memory and interact directly through memory.

Features of V11- Release 1

Data Organization

In old versions, the data file format was limitinghe user could easily generate many files in a
modelling exercise which were difficult to organize and remember the details of the models.
Recovery of interpretation status at a later time was awkward unless the user developed
comprehensive file naming stitures, or took copious notes on the model files. Additionally,
integration of several data sets in the interpretation process was extremely difficult when a single
file was generated for each model or inversion.

In V11, multiple surveys, data sets, netgland inversions can be contained in a single database

file. Multiple organizational levels are provided allowing for a variety of organization criteria
depending on the userds preference. As examg
project, dad type or simply organize all data and projects in one database file. The user may
organize in a single project (one organizational level in the database file) several data sets for
more ready analyses of the different data types and integration of rbeteéen data types.

New data channels are provided such &PS (x,y,z) , Altimeter, and FID , Latitude and
Longtitude. This design will allow us to add data channels such as borehole geological or
geophysical logs.

Data Processing and Reduction

Large dita sets are now allowed (V6 is limited to 4000 data points per data set}l, lth® user

can easily compress data or create subsets of surveys. You can import your entire data set and
create subsets if desired by compressing and/or selecting or rgmuin of the data. This
allows you to more rapidly work with an interesting part of the data without modifying the entire
original data set.

A An array of FFT tools for both gravity and magnetic data

Three new reductioto-the pole algorithms

Wavelength ifters plus upward/downward continuation.

FFT tools may be performed on both measured and simulated data for evaluation of
user processing

> > >
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A Digital and spatial data filtering techniques allowing usalectable filter sizes for
~ both 1D and 2D filters
A A numter of other processing functions.

Data Editing and Correction

Correct the sign of entire components, fix individual values, remove bad data points, shift or
multiply data and location channels . Features include, among others:
A Line sorting

Line deletion

Data compression with statistics calculation

Select data through data display

Remove a component, Multiply or Shift data values

Insert new data values

Delete a subset of data

Coordinate editing including GPS Z and FID

> > > D>

Tool Integration
All simulation, dah display, inversion, gridding tools, etc are fully integratedit V

3D Modelling

A Enhance®D gravity modeling algorithms

A Increased capabilities for magnetics modelling

A A new more accurate and faster 3D resistivity modeling algorithm

A Improvements to itslectromagnetic modeling algorithms

A New EM modeling algorithms

A Extended batch mode simulation

A Greensdé functions interpolation for fa

A Model suite generation and automatic f
Inversion

A 1D TDEM inversion and now both-imop and oubf-loop configurations, including

airborne sytems with the use of multiple stations and/or multiple data components.

A Improvements to 1D inversion capabilities for FDEM and Resistivity

A MultiProcessoBD magnetics inversion capabilities

A Gradiert Magnetics and Gravity Inversion

A 3D Euler Deconvolutions with Rodin PeRtocessing

A 3D Resistivity Inversion

A CSEMICSAMT inversion utilizing the 3D source.
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V11 Tools

Excitation field calculation and viewing todl generate incident/freespace fieldd view in 3D

Natural Neighbour, Delauney Triangulation, Minimum Curvature, ThifPlate-Splines gridding

and interpolation toolT interpolate your data onto a regular grid using the latest interpolation

technologies

3D Magnetics inversion extensions utilize multiple altitude level data if available, automatic

naming of inverse models including type, associated grid, etc

1D inverse extensions for FEM, MT, CSAMT, Resistivityincluded is a hew Occam inverse with

automatic layer reduction and joint susdaifity/resistivity inversions

Direct comparison of model responséssompare model responses or compare field data to multiple

models, view model changes in Visualizer as you step between models

Data and configuration editing, data compression, data retloc - data compression with error

estimate calculation, edit system configuration, edit and correct data, extract data

Advanced Modelling Tools

a) Model suite generatiori run a suite of layered earth or plate models (prism suites in
development)

b) Large dataset simulatiori new simulation engine allows user to model large data sets

c) Extract previous model responses from data: e.g. extract regional magnetic response prior to
inversion, remove overburden effects through modelling, fupldnodels for large datsets by
modelling target by target

Transform:

Improved frequency interpolation allowing more accurate time domain calculations with fewer

frequencies up to 60% reductions in calculation time with improved accuracy, as much as 80%

reductions with similaaccuracy

Transforms of large airborne TEM profiles

Significantly reduced memory allocations to allow for transform of large datasets

Accurate TEM system representation for improved modeling and inversion

Data Analyses

a) DbPloter, Visualizer, dbContouir plotting and display of the data from multiple models against
each other or field data in the same plot

b) Plot residuals between your model and field data or between models

c) Stepping between models in Contour and Visualizer (with model views)

d) Improved data diplay and new features in Visualizer

e) Many new mapping capabilities

f) New gridding algorithms and grid analyses tools

g) A wide selection of datums for UTM projections as well as projections for polar latitudes

h) Import and calibrate a raster map to UTM coortésaor latitude/longitude

i) Overlay raster maps with data grids

i) New graphical data editing tools

k) Display by FID (fiducial)

[) Display altitude, GPS Z, Apparent Resistivity, Estimated Error, etc

m) FFT processing

Visualization

a) Reworked 3D visualizer allows fasterading of inversion grids
b) A new tool for viewing data versus psetuiepths

c) A new tool for analyzing 1D inversions as geoelectric sections
d) New tools for building 3D models in conjunction with data

e) Improved image exports in both raster and vector formats
f) Grid contour and a new MULITIGRID tool
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A New data imports
Airborne Time Domainn SKyTEM,VTEM, HelilTEM, TempestGenesis
Large data set FEM and Magnetics including gradients or Magnetic components
IP/Resistivityi Geosoft, IRIS, Zonge, EM34/31/3Bhoenix,
QCTool formats for MT, CSAMT, Magnetics, Gravity, airborne EM
EM61-63, EM3ER, Gradient Magnetics and Tensor Gravity
Zonge TEM, CSAMT and IP/Resistivity using .avqg files
AMIRA TEM imports including Bfields
Crone MMR and borehole magnetics import

A Compatbility with earlier versionsEMIGMA V6.4 EiKon files (*.pev) can be

A directly imported into the database and organized by dataset. Datasets can also be exported
from the V11 database back to a .pev file for use in EMIGMA V6.4. All older versions of
EMIGMA database versions V7.1 and higher can be opened directljito V

A Sharing Models and Interpretation$ the user may export an entire database or subsets of
the database to another database either acr
resuling directory and enail the database and attached flat files to your colleagues. You can
include your field data, grids, models, inversions, plot settings, etc.

As well as:

A CDI Viewer- depth section viewing tool for 1D inversions

A PseudeShow- pseudedepth section tool for data with multiple separations, frequencies or
time windows

A Aeromagnetic Compensation ( only included in V8.1)

A New Data Filters- Median, Mean, Polynomial (1D and 2Dand more

A Base Station Magnetic Corrections

A Gravity Correctionsincluding modern style terrain corrections
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Notes On Installations

EMIGMA 7.8 and earlierversionsexpected to find &REiKondirectory on your disk.
This is no longer required as Visand laterdoes not allow this procedure. Other
subdirectories ofte EMIGMA database are now utilized for the same purposes.

THE SOFTWARE DONGLE .

If you are runningeEMIGMA in a WINDOWSbased systems, a software dongle will be
necessary. The software dongle contains different codes wiimtiol the availability of
various aspects of EMIGMA. The dongle is read on startupEMIGMA is configured

in accordance with the contents of the dongle. In this way, it is possible to customize
EMIGMA to particular individual requirements.

The softvare dongle should be plugged into the parallel port or USB port of your
computer befor&EMIGMA is started, and should remain in the port for the duration of
any operations, models or inversions. The executable may be placed on a number of
computers, buthe dongle must be on the computer when executing.

Note: For new users using Windows Visend highera driver must be installed to see
the dongle. We have 2 versions of our dongle: Keylok and Sentinel. If using a Keylok
dongle, Windows will install ta appropriate driver automatically once the dongle is
plugged into your USB port. For the sentinel, a driver must be installed. This is normally
done automatically during installation of EMIGMA. However, if there are problems then
the driver installationaftware is found inside /EMIGM®&L1/drivers.

Note: Paralleport or USBport dongles are available.  Parallel port dongles asill
recommended for field operations as they are more durable and harder to lose.

Eikon Technologies284405 Country Rdd, Amaranth, ON, Canada
Tel: 519787-0177 EMail: support@petroseikon.com
Web site: www.petroseikon.com



24

CONVENTIONS
The following conventions are usedeEMIGMA :

Right handed coordinates: Z ypX east, Y north

Phase: Phase convention of expft) unless otherwise specified. It can be switched
when displaying.

Strike: Strike angles are measured cloclenvis degrees from y (North) to x (East).

Dip: Dip convention is measured based on the right hand rule. If your right hand thumb is
pointing in the direction of strike, your anomaly (your fingers) dip down to the right.

Declination: Declination angles arin degrees clockwise from y towards x.

Units: Sl units. Distances are in meters, angles in degrees or mrad.
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SECTION II - EMIGMAYV 11.x OVERVIEW

Some small changes may be found in tinkerfaces
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EMIGMA Overview

EMIGMA — Database Version

Database Design Objectives

Reduce user’s tune required for modelling, inversion and data analyses
Enhance data analyses capabilities

Improve ability to report on work and to recover interpretations at later dates
Integrate all tools into one platform

Include friendly data editing, compression, filtering and processing
Allow large datasets to accommodate airborne data analyses
Provide a framework for inversion tools and

their integration with simulation tools

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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EMIGMA database structure

EMIGMA — Database Strictiie

EMIGMA is designed both for data analyses as well as an exirernely high level of integration of all
interpretation, modelling and imversion took.

As such, it requires abroader capability than sitnpler database applications.

Fach new databhase should be given its own directory. In that directory, there will be
- an EMNIGIA database consisting of a single * mdb file plus
- aszociated flat files (these are in ASCIT fortmat)

Thase ave named " Ndat™ —one flle for each dataset imside the database. The filenae jor each dafoset
is given on the main EMTGAA interfice when it is selected
- associated subdirectories
a) MODELS — inversion models { * pex, * mag, * grv, ¥res)
— ASCT files containing the inversion models
by Griddata — * dat - (binary files)
o) PlotSettings — default settings for plotter and GridView

d) Polyhedron — all polyhedra for the database are stored here. If the poly files are
imported from another source then a copy i kept here for the purpose of this database

el Surveycomments - * pat — available and editable from the main database interface
by Temp — this 15 a temporary folder used by EMIGHA to store aumiliary information
o) Log —inversion logs are kept here for recovery of inversion settings

All of this structure is known to the application and need not be managed by the user. But when sending the
databasze to another user, remember to zip up the entire directory stuchure retaming the full folder information.
ERIIGIA WE. 5 introduced a feature allowing you to export and zip directly for transfer,

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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(Open Database]  [Export 3D Visualizer [Potential Field FFT Processing |

T (Multi Grid_|
\[Main Window | M / Cl
|

\ {Forward Simulations
\\ |F|nd Data Srflt lon | ] TG |
Refresh |_P_| XY Plotter Il

Z
Conductivity Depth Imaging
: _/1 |

/
MNew Database

Grid View |
— Y
o EMIGMA Project|Case_Study_Tem] DataSet[Data_lr)_al2Meus |
\ Data Woustdatoh  Processink Toc :
mlaslal‘ﬁ Bl o (883 z]ia] (B ]| =]

* Database: E:\EMIGMA\E xampleD atabase\E xampleD atabase mdb

Deubucl Wlog.
At

Database

Project, Survey

nml Data
/

and Data set

Tomography

management

Suvey Nome: [Suiphide Exploration. Bﬂ.\c@.

Survey ID: Ils Source Distribution
Survey Review Copy Survey Comments Backl
- revi i i Fage Add St Delete Surve —
review lines and datapoints i Survey M‘

- survey lines filtering

N
Data Set lMoumd Data Set ID: |18 \
Doman Type:  [Time Date Crested  [171072001 31437 \

- profile sorting

Data'Locations Correction R::m
Data Set I F
- delete bad data pts : Dota 11_atve _ Chonge | ‘
- delete components ModeiName: | _Crone | —
Data Fie Name:
- reverse a sign E T e | s |
- apply a shift |
- multiply by afactor [/ Ciosto e Conbguatin | 7 Gide) I
R This fcense mantenance expies Decembe: 01, 2012

Data Reduction

- use simulations

to reduce data
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Data Organization

The user can easily generate many files in a modelling or inversion exercise thus the
models are organized in the database structure to make recovery of the interpretation
status easy at a later tune.

Multiple datasets and models can be contained in a single database file. Multiple
organizational levels are provided allowing for a variety of orgamization criteria
depending on the user’s preference. As examples, the user may organize by
interpretation project, data type or sumply organize all data and projects in one master
database. The user may organize in a single project (one organizational level in the
databagse file) several data sets for more ready analyses of the difterent data types and
integration of models between data types.
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Database lSurve_l,l Review | Data Corection | DataFIechctiml

— Projects in Database — Surveys in Project
| Suiuem M a3xMin N Survey Name: [MAX-MIN Change |
Geonics Protem Survey 1D |43
Protem
Magnetics
East Kootenay Copy Survey Comments BackUP |
FosadDChizg Fagte Add Survey Delete Survey I
alab-navig
E?:;tﬁw - Data Sets in Suivey
gE:::;g:T:ed M1-150Mea Data Set |I~|amud Data Set ID: |'|74
: — 1d |
it e = 1d E:ﬁ:\“ Domain Type: |Freq|.mcg,| Date Created: |04fu3.¢uz 4:40
, Tdinversion :
Project ID: I'IZ 1dinvession Hmes.
Date Created |04/03/02 Data Set IM'I-‘IEEME a8 Change I Total minus frees
Project Name:
|M Model Name: I ml
Change Name Data File Name:
|lastv7d1 3 174 dat [~ Model Delete Data Set
Delete Project
CeaeProieat | Corfiguaton | [~ Giids) Data Set Info
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PI-O] eCtS IIl D atabaS C First level of Project management

Change Name - the Project Name can be changed at any time by typing in the Project Name and selecting the Change Name button.

Delete Project — Projects can be deleted by selecting the Project, then selecting the Delete project button.
Create Project — Create a New Project by selecting the Create Project button.
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Database | Survey Review | Data Carrection | D ataReduction |

~Projects in Database ~Surveys in Project
Sogquem MaxMin = Survey Name: [Max:MIN Change |
Line 1300
Geonics Protem Line 1300 Survey |D: '43
notem
agnetics
East Kootenay Copy l Survey Comments | BackUP I
ForwardDCMag Baslp Delete S
alebnavig I AddSuvey | uvey |
g?;tiludy - Data Sets in Suivey
Desy Messred M1-150Meas Data Set Measured DataSetlD:  [174
DCMagOeiry — 1dinversion
DCMagDeiiv = Lrriichics Domain Type: [Fiequency  Date Created  [04/03/024:40:
z Tdinversion
Project ID: |12 T Resmu
Date Created: (04/03/02 Data Set |M1-150Meac Change I Total minus frees
Project Name:
| Model Name: l Change I
Change Name Data File Name:
_ [testv7dia_174 dat [~ Model | Delete DataSet |
Delate Project
Create Project | Configuration I™ Grid(s) I Data Set Info |
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SUI'VCVS 111 PI.OI GCt Secondlevel of Project Management.

Survey Name—renameyour surveys at any time by typing thenew name and selecting Change
Survev Comments— enter and storenotesabout your survey.

Add aSurvey —generate a new synthetic survey.

Backup —generatea duplicate of your Survey including all Data Sets.

Delete Survey — delete a Survey at any time by selecting survey and selectingthe Delete Survey button
Copy —places the selected survey on the EMIGMA clipboard

Paste — adds the survey on the EMIGMA clipboardto the current project
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Database | Survey Review | Data Conection | Data Reduction |

~ Projects in Database ~Suveys in Project
Sogquem M axMin = Survey Name: [MAX-MIN Change |
Geonics Protem Line 1300 Survey ID: I43
Protem
Magnetics
EaR Koolmnay Copy I Survey Comments | BackUP I
ForwardDCMag
alebnavig ed Suel
gf:iﬁt“dy ~Data Sets in Survey
g&';;::gw }M1-150Meas Data Set Measured DataSet ID: 174
. — 1dinversi
DCMagD eriv ~ it DomainType |Frequency  DateCrested  [04/03/024:40
z 1dinversion
Projact ID: I12 Tdricarsion Responses:

Date Created: (04/03/02 Data Set IMH FOMeas Change I Total minus frees
Progect Neme:
43201 ] Model Name: I Change I

Change Name Data File Name:

[lestv7dT3_174 dat [~ Model | Delete DataSet |
Delete Project
CeatePuoject | Cofigwation | [ Giidis) | DaaSetine |

D ata SetS lIl Sl,]rv ey Thirdlevel of Project Management.

Data Set — displays whether the datais Measured (or field) data, Simulated Data or Processed
Domain Tvpe — displays whether the datais Frequency domain, Spectral domain, Time domain or Static domain
Change Name - the Data Set name can be changed at any time by typing in the new name and selecting the Change Name button.

Model Name — a second identification string for your data set allows you to record additional details about your Data Set
Conficuration — View and Modify configuration information concerning your survey

Model - View and modify information about your model, import a poly file, import topography, etc.
Grid(s) — Grid management tool - contains all grids generated forthis data set.

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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Database Menu

> EMIGMA

Database View DataVisualization Processing Tools Help

Database tools to manage your database *.mdb files. Allows you to create anew databagse

file, open an existing databasefile, imp ort datainto the database, export datafrom the database,
search for a data set, merge data sets and exit the EMIGMA program

VICW toolstomana geyour view optionsin EMIGMA mcluding toggle display ofthe toolbars,
statusg bar, and database colour.

Data VlSU&llZﬂthll allows you to view and display your datain various ways

for analysis or reports

PI’OCGS Slllg TOOIS an extensive collection of tools to processthe datain your

surveys

Help digplays online help topics, EMIGMA program version, license details and status,
download the most current EMIGMA updates
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2 8| Database
Xe E\\‘? ] B; 64’ —rI Tools

\ |
New Database || Save Database || Main Refresh Im port
\ Workspace Window i
i Export Merge Data Sets
Open Database Find Data Set

New Database Open a new database file (*.mdb) Refresh Updates display of datasets in database
into the EMIGMA program.

Im[ 201“[ Suite of data imports to bring your data into the
Open Database Open an existing database file  database.
(*.mdb) into the EMIGMA program.

. EX[ EOI't Export your measured, simulated or inverted
Find Data Set A tool to locate a particular data,  datato an .xyz file, to another database or to QCTool,
mversion or grid set by date and EMIGMA data type GeoTutor and Geosoft applications.

Save Database Workspace stores M Data Set
currently opened plots so that they can be opened again erge ala SCLS Atool to merge two data sets

automatically the next time EMIGMA is launched from the same project but different surveys into one data set.
For example, merge data from different days

Main Window Toggles display of the main

Database window.
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Data

x
il e — ' Imports
~ Data Groups -
ﬁ :-un-u : m Import Utilities A suite of importsareavailable
 WP/Rosistivty which allow you to bring your measured data into
e TE | ot o s ) — the databasein either the manufacturersfile format,
Mooty A gl b i as an ASCII columnar datafile or .qct format.
rrenicy e SN Manufacturers DataFormat Enables you to bring
ica TEM ) measured datainto the databasein the
:'":*ﬁ%" (s format) manufacturers standard file format.
M%E;E)’ -qct Format: QCToolisavery e:gtensive and.
e ed Ut inexpensive product for proces sing an dqu al!ty .
Zonge TEM (st format) control. Many data types may beimp orted via this
| pole-Dwole FEM (act or ASCII fommat) = format: Import of .gdb files is accomplished by first
Geophex GEM-2 (qct or ASCH forma) o importing.gdb to .qct. We highly recommend first
importing your datato QCTool, perform whatever

Ok | Cancel | hep | processingis required andimport the final . qct file
to EMIGMA. A suitable QCTool licenseis
included with any EMIGMA purchase.

ASCIT Format Enables you to bring measured datainto the database in a ASCII columnar dataformat. Column labels are recquired
forthe program torecognize the data channels. If you don’t have headers or want to modify the headers to our labels which can be
read automatically by EMIGNMA. , an header editing tool 1s available in the import.

AMIR A Format Enables you to bring measured TEM datainto the database in the ANMIR A file format.

Other Sources Enables you to import datafrom our GeoTutor application, from another EMIGMA database and from a Geosoft
grid file.



Data
Correction

Some features:
Remove a receiver

Multiply or Shift data
values

Insert new data values

Coordinate editing
mcluding GPS Z and FID

Display statistics
mformation

Column View

defines the columns that are displayed.
Select a channel:

Select the Data Type, Transmitter,
Receiver, Time Channel or Frequency,
Response and Phasor of the datato
correct

-

i 2

WD -l

Doole Hz

A e

Correction Apply to
You can choose to apply to
some or

-all time channels

-all locations

-all profiles

Operation Examples
Select From

-Multiply Data

-Shift Data

-New Value

-Delete Points

-Delete Every

-Delete Frequency

-Delete Transmitter

Once you are satistied with your corrections, select Save.

Web sitewww.petroseikon.comwww.petroseikon.cn

2000000000000 O0OO0O0CO0OD0 DO

-Divide Data

-Set NODATA

-Reverse Sign

-Reverse Profile Direction
-Delete Time Channel
-Delete Receiver

-Delete Separation

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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: ;l | I V e & ™ Project: Swedish fixed loop /Data Set: tem5 _vh8Meas in Database: E:\EmigmaV7.8\Example Database\Exam
e T S

Review

-

PfOﬁle SOl’ting by Line Label, X

position or Y position.

a2
21
21
2
2
2
21
2

Fllters Apply a Digital or Spatial filter to Data or

Profile locations. Digital filters include Median, Gaussian,
Mean and Savitzky-Golay (regular or irregular). Spatial filters
includes Median, Gaussian, IMean and Savitzky-Golay (spatial
radius).
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Accessing Data Display Tools
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Viz A s | el | s | Bl L[ muti Grid
Survey Editor || Visualizer Grid Contour CDI Viewer
Plotter Gridding Pseudo Sections 3D Contour

Data Display Tools:

3D Visualizer State-of-the-art 3D Visualization and

model building tool for viewing your data (measured,
modelled andinverted)in 3D space, as profiles, vectors,
true 3D surfaces or contoured surface with your 3D
structurerepresentation. Allows detailed analyses of
anomaly p osition, shape and amplitude. View up to three
data channels. Plot data from multiple models against
each other or against field data. Step between models.

Viewinginversion grids and 3D Euler solutions

Gridding Creates a grid using one of a variety of
interpolation techniques. Theresulting grid can be
viewedin the Grid Contour, MultiGrid andEM Contour
tools.

Plotter Comprehensive XY Plotter for plotting your

data, decays, positions and fiducials. Automatedplotting.
Plot to scale, multiple plots per page and save plotting
defaults for rapidplotting of model suites.

3D Contour Display eriddeddataasa 3D surface. 3D
volume contours ofyour 1D and 3D mversions with

section cutting tools. Grid Contour Display the data
from grids created with the gridding tool. With graphical
tools to view data positions and values. Contouring, map
Underlays, . make a registered map

Multi Grid Display up to four grids at the same time.

Pseudo Sections Display a pseudo section by plotting
data versus frequency, time or separation dep ending on
thetype of data.

CDI Viewer Display data sets createdwith 1D
Inversion and CDIprocessor.

Swrvey Editor Graphically edit thelocationsin the
survey. Delete stations. lines or sections of survey.
Display datapoint by p oint, map underlays, map
construction, underlay models, edit transmitter locations,
etc

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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2D Plotter
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—
Plotter
Survey || Domain Scale ZoomForward|| Zoom Home
F 4 I
Profile Channels Zoom || ZoomBack | Channels FikPlotwill generally display your dataplot

Survey Allowsyou to choosemultiple data sets to plot

Profile Allowyou to select a single profileto plot when

you havemultiple profiles. The Profile Selection window
will open automatically. Either select the profileyou
wouldliketo plot of select multiple profiles to look at all
ofthe profiles.

Domain Allows you to switch between the normal
profile display and a decay or spectrum display or to
switch between electric and magnetic fields if contained
in the same survey.

automatically. To modify the data channels plotted, select
the channels button, or simply double click on the white
spaceinsidetheplot. Click on the first white box under
Plot # Click on theyellow question markunder field.
Select the fields you wouldlike to plot. Select measured
or simulated data. Use fields available to view data
containedin the file, and select from the X, Y, Z or total
fields.

Scale Allows you to adjust the maximum and minimum
settings for the X and/or Y axis. You can also adjust the
units from fixed to exp onential and change the axis to log
scale or descending. Select the Scale button, or double
click on the axis you wouldliketo rescale.

Z,00m To zoom in on your data, select the zoom button
andclick and dragto select the area you wouldlike to
Zoom in on.

Zoom Forward Zoomsin to the next available zoom
level.

Zoom Back Zooms out to the previouszoom level.

Zoom Home Auto scales the plot using all p ositions
on theprofile.

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
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g | @ Ch e "]
rEEE Nz =] el =] |
- - X Plotter
L\ \ N N\ 10U
ChangeLabels ColorPrint Auto Preview Save Settings Get Settings
1 Y \

Toggle Legend SetGrid || Print Information Box

Scaled Graphic Preview

Chaﬂge LﬂbelS Title and axislabels

can be adjusted. Their font size can alzo be adjusted.

TO ,(_,T,(_,Tle Le ,(_,Telld Turns thelegend on or
off.

Set Gl’ld Turns grid on or off. The grid spacing
_ s ! _

12 determined by theincrement of each axis.

COlOl’ Pl’l[lt When selected, the plot will be

printedin colour, otherwise, the plot will be printedin
black and white.

Print Information BoxX adas

box ofuser definedinformation to your hardcopy.

AUtO Pl'e\]e“' Digplays a preview of

the hardcopy.

Scaled Graphic Preview
Displaysa preview of the hardcopy with a user defined
scale.

S ave Settlﬂgs Allowsyoutosavethe

defaultz of your plotas a pltfile.

Get Settlﬂgs You can then get the default

getting files the next time you open thig file, or any other
model that has the same Tx-Rx configuration. This allows
for rapid plotting of a number of models. For example,
you couldrun a suite of modelzin batch mode, adjusting
your layered earth, target p ositions, conductivity or size.
Then plot thefirst model and savethe default settings.
Then open thenext file and simply get the .plt files. The
graphwill be plotted for you automatically.
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& ‘k|\M ‘ ‘Mﬁl,‘%’@_’!{lﬂotter

Change Change Separation| | change model
profile Change station gnsch 2

Change Time or
Frequency

Change Time or Frequency If A/C data, stepsbetween
time windows or frequencies

ChangeProfile Stepsup and down the profile list

Change station: When in decay, separation, or spectrum
digplay, steps up and down the stations

Change TX If the survey containgmultiple surveys, then
stepsbetween transmitters

Change Separation: Ifthesurvey,isamovingsystem
where TX andRX movetogether andifthere are multiple
separations between TX and RX, then this steps between
separations

Models: If you haveloaded multiple models with your
data, anddata and simulated data are both displayedin the
plotter, thenyou may step between modelsto providea
rapidvisual analyzer ofmodel to data comparisons.



3D Visualization
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=] 8, B[s 2)ile Btz

.o - P

Print ToggleAnomalles Insen rism Impo\tm hdel 3D Visualizef

Toggle Layers || Toggle Data

7
Toggle Profile

1

CopyPrism SplitLayer

Toggle TX

Print Printsimagein 3D visualizer usingyour windows
print driver. The backgroundwill be printed white. The

image can also be savedto a 3D .pdfby selecting File and

then SaveImage

Toggle Layers Turns layer display on when pressedand

off when released.

Togele Anomalies Turns anomaly display on when

pressed and off when released.

Toggle Data Turns data digplay on when pressed and off

when released.

Toggle Profiles Makes profiles visible when pressed and

mvisiblewhen released.

Toggle Transmitters Toggles visual display of

transmitter (s)

IIlS €1't Pl'lSlIl Model building tool to insert

an LN Prizm, ILN Prism or EikPlate. Once prismis
msertedyou can modify its size, position, orientation and
conductance with the properties interface.

IlIlD Ort andel Allowsyou toimport

anomalies (prisms plates or polyhedra) from another
dataset in your databage,

C OD\Y Pl'l SIT createsa copy ofthe prism

that is highlighted.

Split Layer

Splitsthe highlighted layer in half.




Toggle Axis

Reset Scaling

Change Frequency/Time Arrows

47

3D Visualizer

Tool for viewing source field vectors

Toggle Axis Turns on axis when pressed (default). To turn display of axis off, release button.

Change Frequency or Time Windows Arrows

Allows you to step forwards andbackwards through your frequencies or time channels.

Reset Scaling Auto scales your datato fit the screen
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A e @ 3D Visualizer

Pick Home \ View All

View Set Home | | Seek

P ICk Select Curzor. Usethe arrow pickingtool S et HOllle Allowszyouto et a new home

when zelecting and object for modificationin the View,
Visualizer.

V' . Vle‘\_ All Rescales your view o that the
1ICW Manipulate Curgor. Ugethehandviewing wholemodel can be seen on the screen

tool when modifying the view of your modelin the
Visualizer, for example, when you are zooming or

rotating, S eek Allowszvouto seelc, or zelect a position, and
then centres that position on the screen.

HOllle Returns yourview to the default home
View.

Whenever you
Save to Database modify your model,
youmust Saveto
Databaseto apply
the changes to your
dataget.
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Processing Tools
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CUl

Data Spreadsheet | | 3D Inversion | | 1DInversion
/ /
Data and Model FFT ConductivityDepth
Processing Imaging

Data SDI’CadShCCt Plot and correct data.

Featurestrendremoval and tie-line corrections. Note, the
tieline correctionsin QCTool aremuch better than those
in EMIGMA

Data and Model Processing

Alarge suite of tools including filtering, gradient removal,

sorting, data decimation, profilemerging, coordinate
translation, convertingunits, averaging duplicates, rotate
vector data, merging and sorting profiles, etc. As well,
mversionmodel processing and exp orts.

FF T A series of FFT and DFT tools for potential

fields processing, such as derivative, upward/downward
continuous, wavelength filtering, RTP

Conductivity Depth Imaging

Apparent Resistivity Inversions and Apparent Depth
sections of your EM data.

l D IﬂV erSiOﬂ 1D Inversions of your multi-

line FEM, TEM, Resistivity, MT and CSEM data.
Generates 3D volume models which can be viewed in
the Contour tool with section cutting capabilities.

3D IllVCl’SiOll Full 3D mversions of your

magnetic, gravity, CSEM andresistivity data. Generate
3D volumemodels which can be viewed in the
Visualizer with section cutting capabilities.

Includes Fuler solutions, Werner solutions andinversion
for magnetization vectors.
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co~'l'|trr||;§|g| _‘_”

A

Transform / Tomography
/

Source Distribution || Poly Generator

Transform Time domain surv eysarefirst simulated

in then Frequency domain and then automatically
transformed to time domain in EMIGMA. For manual
transformation users can generate the frequency domain
response and then run the Transform tool.

POl\,-"’v (Generator createsvarious geometric

shapes for models that can belater simulated including
top ography models

Source Distribution ceneratesaset

ofvectors describing the EM field of the transmitter that
can be viewed in the visualizer.

Forward SlmlllatIOl'IS

TOangfaphy Cross-holeEM and IP

tomography tool for licensed clients only.

Forward Simulations reforms

simulation of a model or models




Gridding
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G’l‘lddlng Before contouring your data youneedto

gridyour data first. Select your dataset andthen select the

Gridding button.

3D interpolation

e B3

Data

- Survey Bounds

Data Number: [444 Min X |97300 Min Y |38050 Min Z
Profile Number: [21  MaxX [3s300 MaxY [36950 MaxZ

, |
=

Interpolation -

1. Tx{LOOP) Bx{Hx)
2. T«(LOOP) Ry

Select Data for Select Components for Interpolatiop: [~ All Components

Progress: [ /
I 1000

Current Process: [
Grid /

' Uselnnt Z - level: " Slow

Derivative Information— v Remove Extrapolated Points
« j/ ; ’
5 ?e:rlro'z:uo Giid Selting Spatial Radius:

ek

& Fast

i er & _IMGM [

INTERPOLATE [ Cancel | Hep |

Gridding

Method select your gridding

algorithm from thelist: Natural

~ Neighbour, Delauney Triangulation,
Thin Plate Spline or Minimum
Curvature. Select Grid Settings to
defineyour grid.

oad Grid Copiesthe settings
from an existing grid

Remove Extrapolated

Points with this optionactivated,a
grid point will not beincludedif no
data can be found within a sp ecified
spatial racius.

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
Web sitewww.petroseikon.comwww.petroseikon.cn

53



Pl‘ Oﬁle VIC\VCI’ Activated by clicking the Grid Setting

button on the Gridding tool’s main page. Displaysyour profiles and allows

you to definethe parameters of your grid.

You can control the X and Y orientation and whether the extreme p oints of

your profile are shown.

IIIDllt B OUIIdS You can use the whole survey for theinput

bounds or you can adjust the boundaries, either through theinterface, or by
clicking and dragging the blue input box. Confrolsalso providedto sef the
arid angle. If youmake an error, you canreset the grid.

20
Cusrent Profe: Cunent Postion: X 4295.46, Y- 51638.01 [ Show piofle I Show Labels
Click+Drag red line to resize or use Output Grid settings detads I™ Show Locations
Y
/ - Input Bounds
51246 XM [36607047 Y Minc [43806:333
XMac [4421.4438  YMax[51224519
Ange:  [70
Totallocations:  [258
~Dulpat Gnd Informal
50757 UM [709504 V Mic |-200
UMax Im“s VMuc[zm
L [11.00 & [s000
ol [130 L ]
50269.. To Input Bounds | Aoy |
I~ FoeFFT I~ Extend for taperng
™ Show Gnd ™ Show Propottionally
Anghe: |.70 Set Angle |
497801 Center:  [4041.0742 Set Center |
3610 3896 4181 e x ||Ceerv: [60515423  _ RessiGid |
Average distance between locations: [222827  Aveisge distance betweenfnes:  [99.9559 Hep | o

Gridding
Ollt[)llt GI' ld Likewise

you can get the output grid by defining
the U and V Minimum and Maximum
(whereU is the output X and Visthe
output Y), or by clicking and dragging
thered output box (can be sup erimposed
with the blue box). To define the grid
resolution, set the width of the grid cells
inthe X and Y directions by setting dU
and dV or set thenumber of grid cells by
definingnU andn'V.

To display the grid. turn on Show Grid.
The grid will be auto scaled to fit the
screen. To display the grid
proportionally, use the Show
Proportionally.

UseFor FFT to customize the grid for
usewith the FFT tool.

You can also sef the angle, centre X and
centre Y. If youmakea mistakeusethe
reset grid button.
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Technical Documents:

Included are tutorials, presentations and manuals. During a full installation all of these are installed in directories
below the main EMIGMA directory .

Technical Supportsuwport@petroseikon.com  Open 5 days per week and part time on weekends
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This section of the manual deals with specific issues in regard to operating EMIGMAM.x. For
a more complete discussion of howo use these inputs to represent a particular geophysical
system and geological structure please refer to Sectidf) Chapter 3 on Effective Modelling,
Inversion and Data Analyses .

INSTALLING EMIGMAvV 11.X

Before you begin, ensure that your dongle keytecaed to your USB or parallel port.

Upgrading from a Previous Version of EMIGMA

Note for previous users of EMIGMA EMIGMA V11.x will not operate properly with multiple
versions installed on your computer so it is recommended that you uninstall argupreersions of
EMIGMA before proceedingeMIGMA V8.1 and later will be uninstalled automatically.

Performing a new installation
1 Insert the CD into your CDRom
If AutoRun is configured on your computer, the installation will begin automatically
If not, run CD_Drive\ EMIGMA_Setup.exe

Installation Options

Note: These operations should be performed by the installation program but if there are problems,
these instructions are for manual adjustment.

1) Setting License Variable
You may need to set an environméntariable through Control Panel / System
SET environmental variable TGS _LICENSE_FILE to InstallDiredmigmaw1\bin\ password.dat

Note: If you have an environmental variable set for a previous version, you will want to delete this
earlier variable.

2) Setting your path
Ensure InstallDirectoryemigmavi1\bin is on your path

Note: Ensure that password.dat and peusera.dll were copied successfully to the above installation
directory. If they were not, manually copy the files to your installation birctding.

3) Installing Sentinel Drivers
Sentinel Drivers must be installed on your hard drive in order to access the dongle. Drivers may
already exist on your computer from another program. If, after a successful installation of EMIGMA
you get the warning ngsage error accessing key then you need to install the drivers.
InstallDirectory\emigmawi1\driveraSentinel Protection Installer 7xxexe:
Note that the Sentinel drivers can be lost by your system at a later date. If you get the error message
error acessing key at any point,-restall the Sentinel drivers.

4) Reboot to ensure the installation is completed.
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Requesting a TGS password

In order to avoid the expense of licensing passwords, you will encounter an error message upon
starting EMIGMA V11 TGS License File Error . This is just a warning message. Please click OK to
this message and continue normal use. Passwords, licensed to a particular hard drive, are available
upon request at cost.

To request a TGS password

1 Atthe command prompt, go to youndt drive and type dir p

1 E-mail the 8 character hex serial volume id to support@petroseikon.com
A password.dat file will be -enailed back to you. Copy this password.dat file into your
InstallDirectoryemigmavi1\bin directory.

Note that this may be agteiction because it will limit your use of EMIGMA to one computer.
Normally, one gets used the Warning message and it causes no concern.
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GETTING STARTED

Start -> Programs-> Emigma V11.x-> Emigma V11.x

Troubleshooting: If you get a TGS License Check Warg - Product "Open Inventor" is not licensed for this hest -
Product "GraphMaster" is not licensed for this hedten you execute EMIGMA V1 (and/or open a file into Viz) Click
OK. This is a warning only and you will be able to continue using BMWG/ 11 with full functionality.

When you run EMIGMA, thé&tart dialog will appear offering the following options for you to select:

Cg  Create a New Database

& ( Open an Existing Database

Path | Modified -

More Files...

MN:AShuttle3 interp Jan2021\Copper Reef\&imee Lake\Aimeelake d... | 2022/06/03
N:\Shuttle3_interp_Jan2021\china nuclearvdugust2016\Summer2016...  2022/06/09
N:\Shuttle3_interp_Jan2021%RockGeo\Complete Surveys\SpruceMou... 2022/06/08
N:AShuttle3_interp_Jan2021%Ww alcott\Other Data\IP dataVWwalcott_IP...  2022/06/05
M:\Product\IP_Resistivity_databasehip_resist.mdb 2022/06/03
N:AShuttle3_interp_Jan2021%WaleMnversion_trials_dbMnversion_trials....  2022/06/03
M:\Product\Maanetics_Grid_define_db\Magnetics_Grid_define.mdb 2022/05/29
MN:AShuttle3_interp_Jan2021\china nuclear\dugust2016\Summer2016...  2022/05/28
N:\Shuttle3_interp_Jan20214\Kenco\aridding\CheckGrid_db\CheckGri... 2022/05/27
MN:AShuttle3_interp_Jan2021\RockGeo'\Starting Model\Transfer\Trans...  2022/05/26

M:\Product\FDEM_demo_database\FDEM_demo.mdb 2022/05/27 Ll
BANADeadiiath BAT 1A mnsranla ARVRAT N1 A4 snseamla Al eadl ANV INE D4
1‘ " Check for updates [~ Use Prozy server to get updates

| 0K I Cancel Help

To open an existing database

TheOpen an Existing Databaseption will be selected by default. In the field below yaill gee the
list of the demo databases and databases you created in previous times. You can also add other existing
databases to your list:

1 Doubleclick the More Files item that precedes the list to display f@pen Database File
dialog

1 Select a databased clickOpen
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To create a new database

1 Select theCreate a New Databaseption in the upper part of titart Dialog. TheSave New
Databasedialog appears

1 Enter the name for the new database, select the folder to save the database in @nelatick
The blankDatabasedialog will appear bearing the name you assigned to it

Note If you select an already existing .mdb file, it will be overwritten to produce a blank database

To download EMIGMA updates:

1 SelectCheck for updates

T If you have any problemconnecting to the update server, activatéde Proxycheckbox.
Otherwise, leave it unchecked since it will noticeably increase the length of the download
process.

1 Click OK, EMIGMA will close and théJpdate window will be launched.
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CREATING PROJECTS

EMI GMA suggests various ways of data organi za
backend of EMIGMA is an object database. It allows one to organize data into multiple levels based on
different criteria. For example, you may divide your databaisegrojects proceeding from the type of

data or the simulation to be applied. You may also choose to create a single project for multiple
datasets to provide more ready analyses of different data types and integration of models across all data
types withn a project. Use whichever way you think is best to meet your modeling purposes.

The Databasedialog to appear on starting EMIGMA has three levels of data management. The first is
Projects in Database which is divided into one or moi®urveys which, in teir turn, may contain

one or moreéData Sets In one project, the surveys may represent different systems or data type, being
associated with each other only, for instance, by a territorial criterion; as for the data sets in each
survey, they may be numers, measured or simulated, but must have the same strict structure defined
by the system geometry, number of locations, etc.

=*! Database: E\Product’ o |l |

Database |Sur‘n’e~_.r Review I Data Comection I Data Reduction I
r Projects in Database

r Surveys in Project

Kimberite Models Shallow Saltz0_0.03mGalNoi Survey Name: |Shallow Saitz()_Deriv_ba Change Name |
gl ii|r_lien£|:.Eg?.;.ﬁ|i,ﬂDn gllzéﬁ; i@ﬁtf [T?‘Zl Ez:w Survey ID: Iﬁ'ﬂ_

Gzz from Iljverted Results ShallowSaltz0 Deriv_backup

ﬁa_nﬂmiglgg_as_tiz Copy |  SurveyComments | BacklJP |
HS::E:J.&E?&%‘-;% Faste | Add Survey | Delete Survey |

Mine Mudellinﬁ

Data Sets in Survey

SalttDomeModel_2000th Diata Set ISimuIated Data Set 1D: |257‘

SalttDomeModel 2000th

Domain Type:  |Gravity Date Created:  [7/12/2010 5:05:07
Project 1D: 1 Responses:
Date Created: [2/23/2006 Data Set [Gravityinv Changs | |Teta!
Project Name:
. Change
[Sat_50m_50m_41by41 Model Name:  [Gravinv_2592 | _Change |
[ — | Data File Mame:
|mp|eg|avity_25?.dat [v Model | Delete Data Set |
Delete Froject |
Cremte Project | Corfiguration ™ Grdis) | Data Set Info |
This license maintenance expires August 01, 2010
Fig. 1
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Creating Projects From Imported Data

All import wizards in EMIGMA are customized, which means that each separate impoetipre has
been created to meet the specific requirements of our customers.

You can bring your measured data into the dat
ASCII columnar file or using a QCTool file. The first, for example, includesn€r Geonics TEM,
UTEM, Scintrex or Zonge data, the second includes gravity data, magnetic, FEM and airborne EM,
and third can be used for Magnetics, Gravity, Airborne TEM, and MT.

You can also import TEM data in the AMIRA format (SIROTEM and SMARTTEM)

1 If you want to create a new project, you can clickGreate Projectbutton in the
bottom of theProjects in Databasesection.Then select Create a blank project.

TheName for New Projectdialog appears:

Hame for New Project Ed

Type Name for Mew Project

Cancel | (] I

1 Insert a name to give to your project and cliK.

1. Click thelmport button ﬁ on the main toolbar.

2. Thelmport dialog appears. This dialog includes two td®aw Data FormatsandOther
Sources

1 TheData Group area ofRaw Data Formatstab includedive options:EM, Potential
Field, IP/Resistivity, CSEM/CSAMT and Magnetotelluric. They provide the data
formats for respective survey methods. Ebt, the data types correspond to EM
methods will be shown in the table below, for exampligborne TEM , CRONE etc.
For Potential Field, it will show DC Magnetics Gravity etc. ForlP/Resistivity, it
will show Generic IP, Generic Resistivityetc. Select the option you need and click
OK.

1 TheOther Sourcestab includes other types of fornfaeoTutor file and EMIGMA
database Select the option you need and cl@k.
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[ EMIGA Import Formats
Raw Data Formats IQhetSouces |
{ — Data Groups
! ~ EM " CSEM/CSAMT
" Potential Field " Magnetotelluric
(" IP/Resistivity

v

Airbome TEM (.gct or ASCII format) A
HEM - FEM Helicopter (.qct or ASCII format)
GTK Fixed Wing FEM (_.qct or ASCII format)

AMIRA TEM

Crone (_pem or raw format)
DigiAtlantis (tem format)
Geonics TEM

Geonics 61

Phoenix TEM (.usf format)
SIROTEM-3

SMARTem (tem format)
TEM-FAST (tem format)
temmaTEM (_usf format)
UTEM3 and UTEM4

Zonge GDP_32 TEM (.avg format)

Zonge TEM (1sf format)
Dipole-Dipole FEM (_.qct or ASCII format) e
Geonics FEM
Geophex GEM-2 (.qct or ASCII format)
Max-Min (.act or ASCII format) =l
OK | Cancel | Hep
Fig. 2

Note Meanwhile, your new project will be added to Brejects in Databasést and EMIGMA wiill
automatically assign its own internal number to the project (Project ID) and generate the date of its
creation

Example: Importing GEONICS TEM data

SelectGEONICS TEM from thémport Utilities list of thelmport File to Databasedialog and click
OK
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Step 1

The GEONICS TEM Import Wizard, Step 1: Input File Specification dialog offers you to specify
your input file:

~ System type
| C Fixedsystem ¢ Movingsystem ¢ Borehole system

™ | Borehole data measured only alona hole avis (Z component]

[nput File

Next > Cancel Help

In this dialog:

1 Select between thieixed SystemandMoving Systemif you are importing surface TEM data
or click Borehole Systenif you are importing borehole TEM data

1 If the Fixed or Moving Systemoptions are selected:

U Place you cursor in thieput Filename field and clickBrowseto bring up a stndard
Windowsstyle dialog for searching and opening files. Find the requiredtdéed.raw
file and clickOpen. The file name and path will appear in thput Filename field

1 If the Borehole Systenoption has been selected:

U The Borehole data measured oly along hole axis (Z component)box will be
checked by default. In this case only thput Filename field will be active. Browse
for a processed dmtated .raw file. Its name and path will appear in bhput
Filenamefield.

U To import additional (unprassed) information which otherwise may be missing, de
select theBorehole data measured only along hole axisox. This will activate the
Input Filename of Original .raw Data (Not De-Rotated). Place your cursor in this
field and clickBrowseto search for aot derotated.raw file and click Open. The file
name and path will appear in thgut Filename of Original .raw Data (Not De-
Rotated)field
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1 To view the file to import, select it in the respective filename box and ¥iew. The File
View dialog will agear containing the file in the text format

1 To view the components contained in the file to import, cletect in the Components
section of the dialog

i Click Next.

If you are importing borehole data, the intermedi&@EONICS TEM Import Wizard, Step la:
Borehole Geometry Specificatiordialog will appear:

GEONICS TEM Import =l

Irnpart barehole geametmy fils:

— Hale zegment information

& Input from a file £ Uzer input [for 3 hole only having one segment]
Azimuth [degree, Dip [dearee. fram
Hale hame clockwize fram narth) harizantal] Depth
Hale_1 90 45 500
File Farmat: HLE# Depth  Realtzim  Gridézim  Dip
93-HLE-45 0 330 360 -45
93-HLE-45 9 3306 3606 -45.8

Browse | IE:'\users\natalia\.&dditional'\Tutorials\Geonics EMEEsimparttbarehale

File Wiew [See help for more infarmation)

HLE#IDepthiF ealtzim  GridézimiDip ﬂ
9912701270130

99-115612631263189.5

99-113312601260090 LI
Q0 11 IECIECI00

r Callar Coordinates

Azimuth to be used
X I1 600 ’7 " Geological Azimuth & Grid Azimuth
Yo |eno

Depth Unit
I-D.1
E ’7 * Mete " Feet |

% Back | Mezt » | Cancel | Help |

Geonics borehole data files do not contain information on borehole geometry (i.e. dip and azimuth).
You can recover this information from an ASCII borehole geometry file or input it manually. In the
latter case, your entire hole will be considered as one segment.

1 To load borehole geometry information from an existing ASCII file:

U Select thanput from a file button in the upper part of tiéole Segment Information
section. TheBrowse button will become acte. Click this button to search for an
ASCII file:

Bl borehole.dat - WordPad

File Edit Wwiew Insert Formab Help

D= S sl 256 B

HLE# Depth Reallzim Gridizim Dip
99-1 0O Z70 Z70 a0

99-1 56 263 263 89.5

99-1 83 za0 za0 a0

95-1 113 258 258 g9
99-1 143 Z46 Z46 89.5
99-1 173 241 241 88.
99-1 200 231 231 88.5
99-1 230 231 231 83

L]
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The file name and path will appear in the box acros8tbe/se button, whereas the
File View field will contain the loaded data in the text format

To manually input the borehole geometry:
U  Select théJser Input option. The four boxes below become enabled
U Input your own values of azimuth, dip and depth in the respective boxes

Specify theX andY coordinates of the collar position, since neither Geonics borehole data files
nor ASCII borehole geometry filesontain collar coordinates, except for Z, which is always
0.1

Select betweeeological Azimuth and Grid Azimuth in the Azimuth to be usedsection.

The second will be selected by default, since grid azimuths are commonly used for the local
coordinate syem

Select betweeMeters andFeetin theDepth Unit section
Click Nextto proceed to Step 2.

Note: In borehole systems, a message may appear urging you to specify the receiver coil area; this
is a warning that the current Geonics data file contains n@ia information and you will have
to input it manually in the dialog to follow

Step 2

The GEONICS TEM Import Wizard, Step 2: Corrections dialog offers you to check or specify
the settings related with the system geometry:

x|
Data At € Transmitter € Center
-For Transmitter—————————————— For Receiver
Loop center Effective Coil Area (m3 [ooo0000 7]
—Mean time of Channel 1 {ms)
X Offset {m) 0 : :
v Assum for all z_‘Jata pmrns. o?hemnse
Y Offset {m) o jo.s813 select data with specfied time.
Loop Sizes:
X Length {m) 0 —Primary Channel ———— ~Coord. System———
Y Length m) I'D— Start {ms) € Bbsolute
I-1 00.268 Include (os
s | TR < P
I-SO,Z?
Attenuation Factor 1 ' Uhole
Hectic Gk 14.8 r— Settings related to profile
(Amp) Profile_name
No. of Tums |1 IDD39 (A3SLR.RAW) L] Apply
Ramp-Time {ms) Receiver Direction - Assign Coordinates
Setto 10,27 X=> Defaut ¥
Y3 IDefauIt
o if defined in the file,
Base Frequency (Hz) select ‘default
|2.50[)DOD vI
¢ North American User (60 Hz)
QOutput Locatit_)ns in Dectea_sing
& Not Notth American User (50 Hz) Jv 1o Oliersfie. n kiomasing
< Back Next > Cancel Help
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1 IntheFor Transmitters sectbn:

U If you have a borehole or fixed system, the Geonics data file assumes the loop center to
be 0, 0 unless specified otherwise. In the latter case, make sure the correct position is
inputted

U If you have a moving system, theop Center settings are replad by the ones for X
and Y coordinates of the TRx separation. The latter are either detected from the
Geonics data fil¢if available) or inputted manually

U The loop dimensions are usually detected from the Geonics data file. If they are not,
input them nanually

U0 The attenuation factor, electric current and ramp time are detected from the Geonics
data. Check for errors

1 IntheBase Frequency (Hz}ection:

U  Select between the North American awot North American Usestandard frequency
settings to adjust thbase frequency. This will also change accordingly the start and
end times in th&rimary Channel section of the dialog

M IntheFor Receiversection:

U Specify the effective coil area if it is not detected from the Geonics data file. If it is,
check it for erors

U The mean time o€Channel # 1lis detected from the Geonics data file. Check it for
errors

U Leave the box to the right checked if you want to apply the mean time detected from
the Geonics data file to the entire Channel tselect the box, if your objage is a
certain time gate with the mean value specified by you iigsen Time for Channel
1 field

0 In the Primary Channel section, checknclude Primary Channel if you want to
import it as well. In the boxes on the left, you can see the start anddhienes of the
ornrtime window detected from the Geonics data file

1 IntheCoord.Systemsection:

U ChooseAbsolute, Horizontal or Profile for surface systems aridhole for borehole
systems. In the latter casd¢hole must be selected by default

i IntheReceiverDirection section:

U To change the direction of any of the receiver coils, check the respective box. This will
in effect change the sign of the response, which becomes necessary when profiles have
been surveyed in opposite directions, while the directiothefcoil has not been
changed at the same time

U In the Assign Coordinates section, leave default in the X dropdown list if the
coordinates are set in the file to import as Column 1 for X and Column 2 for Y. The
import recognizes the directions associatetth\the coordinate. For example, if it sees
500S in the first column, it will set it as the Y coordinate However, the 0!
the data is mandatory, otherwise the import may misread coordinates of data.
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1 The Output Locations checkbox is set to the deasing order. To organize your output
information in the increasing order,-delect this box

1 Click Apply in the Settings related to profile section to save all the changes before
proceeding to the next step

M Click Next

Step 3

The GEONICS TEM Import Wizard , Step 3: Transmitter Loop Specificationdialog offers you to
check, edit or import the loop configuration.

1 Check the coordinates of the loop vertices in the spreadikedable of the dialog. Their
order coincides with the current flow direction, witle last corner repeating the first one to
close the loop

1 To add a vertex, specify its number and X, Y and Z coordinates in the boxestafitth@op
Vertices section and clicknsert. You will see the vertex in the row you specified

1 To edit a vertex, sett it in the table, change its X, Y and Z coordinates in the respective boxes
of theEdit Loop Vertices section and clickodify

Note. If after import and simulation, the sign of your data is incorreatport using theReverse
Current Direction buttonin this dialog

1 To import a loop:

i Click Import from a loop file. The respective dialog will appear:
x|

Loop File Format:

A¢Thig iz an sample. [Comment lines stark with /7 ]
Mo of vertex = p 2 [Comment ling]

1 B0 100 -01

2 B0 100 -01

3 50 100 01

4 B0 100 -01

5 B0 100 -01

Loop file: I E:wzersGeonice EM58Nimporthsurface’ R eadme. bt

Wigw | Browse |

[
E424BUP Raw/ 40380 3-26-33 11:45a -unrotated raw file
E424BUPH Ravy 41472 3-26-99 11:45a - rotated raw file ;I

Cancel |

The loop file to import is to have a format as shown in the sample

U Click Browseto bring up a standard Windovgsyle dialog and open the required file.
Its name and path will appear in theop file box and related comments will be
displayed in the field below

U Click View to check the format of the file
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i Click OK to complete loop import and return to ti@EONICS TEM Import
Wizard, Step 3: Transmitter Loop Speification dialog. The spreadsheldte table
will contain the vertices of the imported loop

Click Nextto proceed to the Step 4.

Step 4

The GEONICS TEM Import Wizard Step 4. Run and Output dialog is the concluding stage of the
GEONICS TEM data import. ituns your files, saves them to the database, allows you to add loops or
profiles to the already available data.

Data reduced by transmitter cument?
& Not reduced " Already reduced

T™ Reduce data by curent (The data will be divided by the loop curent)

I~ Average Data if more than one has been found.

Profile...

[~ Status
Data...

Geometry..
ﬂl Waveform...
|

Processed Lines:

Output file wil be saved automatically
P it when you click irish>

<Back | Fnsh | Cancel | Hep |

1 In the upper part of the dialog, ti¥ata reduced by transmitter current area containgwo
options:Not reduced and Already reduced. If the imported data is already divided by loop
current (normalization), seleétiready reduced and the boxReduce data by current (The
data will be divided by the loop current) below will be inactive. Otherwise, seleliot
reducedand you will have the choice afhether click boxReduce data by current (The data
will be divided by the loop current)to normalize the imported data or not.

1 Click Procesgo run the data file to import

If at any point there is more than one measurenadinthe measurements at this mpowill be
processed. I{ou select the optioAverage Data if more than one has been founbdefore
clicking Process then theDuplicate Data dialog will appearto warn youthe average of all
measurements will be taken. This dialog may appear up to 3 (fimeshe X, Y and Z
components). To ignore it, clidRK. If you click Restart Import, this will return you to Step
1 of the import procedure, while your previously selected settings will be lost

1 Click Save to DBto save the processed data
Click Restart to start over from Step 1 of import procedure

1 All done, clickFinish in the bottom of the dialog.
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Creating Projects from Scratch (synthetic models)
1. Click theCreate Projectbutton in the bottom lefhand section of thErojects in

Databasedialog. In theSekectdialog to appear, select theart a New Modeling
Survey button:

X

" Start a new modelling Survey

(& Create a blank Project

DK | Cancel |

TheName for New Projectdialog appears

Mame for New Project x|

Tywpe Name for Mew Project

Cancel | (] I

2. Type a name to give to your project and clizK .

TheTransmitter -Receiverdialogopensallowing youto specify your system geometry
e x
SemName [ System Type  [Fieed Tx, Moving R

1. System Mode

EM/IP/Resistiviy cwdsﬂ_“ [Absohte: Paralel to absolute system =l viri systen) input |

& Fixed € Moving

2. Transmitter Type
€ Col & Cument Dipole
€ loop  Pole

Tums x Curent f
(Amp)

Transmiter Input —> |

[ Tx/Rx Replacement Mode —

@ add O Replsce :

I | A ultipf= T Gerera Coond System: [Horzortal: X horzontal along profie. Z veticz | - Compenent |3 Select Al | Create Comp

3. Receiver Type 1. RX-DIPOLE Ex [ Rx [
1
2
3

& Coil [T Tg Rl 2. RX-DIPOLE Ey
J € Pole

Receiver Input —> I

3_RX-DIPOLE Ez

> Ip/Res System Wizard |

Next > Cancel Help

Fig. 3

Note Meanwhile, your new project will be added to the Projects list dDdtabasepage and

EMIGMA will automatically assign its own internal number to the project (Project ID) and
generate the date of its creation
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Specifying System Geometry

In theTx-Rx tab, select th&ystem Modefrom the respective dropdown list. You have seven options:
Gravity , Magnetic, MT , CSAMT , EM/IP/Resistivity, CSEM andZTEM .

To specify a gravity system
1 SelectGravity from theSystem Modélist (Fig. 3). TheGravity Field Systemdialog appears

Gravity Field System E
Dipole Code
I~ s ¥ Gy IV Gz
Cacal_|

1 Specify the number and orientation of the dipoles and Qi€k The rest of th&x-Rx tab will
be filled out automatically

1 To add a dipole, click thReceiver Input button to reopen th&ravity Field System dialog
and check dipoles as nesti

To specify a magnetic system
1 SelectMagnetic from theSystem Modélist in theTx-Rx tab, Fig. 3.

TheEarth Field Systemdialog appears
Earth Fekd System ;

Calculate IGRF |

Inclination downward from horizontal (in degrees) I?S
Declination East of North (in dearees) IZD
Intensity (in nT) ISZSUD

oK I Cancel I

1 Specify the inclination, declination and intensity in the respective fields andd#ick
OR

1 Click the Calculate IGRF button to compute these parameters from your latitude and
longitude.

Thelnclination/Declination/Intensity Setting dialog appears
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— Options

< Determine from data file or
LatitudesLongitude uzer input

" User input far Inclination, Declination, Intensity

lEI.SEEIE'I 7 Latitude [deg)
189-3923 Longitude [deg]

FReszet Parameters |

— Parameters [&verage values from imput data file] ~[Date

ol IEEII:IE el
CE IE‘- Marth

||:| Height above mean sea level [m) IE i

— Coordinate Frame

¥ Geodetic " Geocentric

HezetWalies Process

Cancel | SET

—IGRF Yalues

|21 e late] [nclination dowrmward from horizantal [deq)
|4.4534E Declination E ast of Marth [deg]
|581 G3.8 Intensity [nT]

v Set Intenzity fom data
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Select theDetermine from Data File or Latitude/Longitude User Input option to activate
the Parameters Date andCoordinate Framesections below. ThBate section contains the

current date.

Enter Latitude, Longitude, and Height above sea level in the respective fields of the

Parameterssection.

Select betweefBeodeticandGeocentricin theCoordinate Frame section.

Click Process.ThelGRF Valuessection will update accordingly.
Click Setto return to thd=arth Field Systemdialog.

Click OK in theEarth Field Systemdialog to confirm the values and proceed to the next

dialog with the same name:

Dipole Code

v Bx I« By I Bz

0F. Cancal
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1 SetDipole Codesand clik OK to close the dialogs and view the created system back in the
Tx-Rx tab.

1 To reopen the dialogs, use theansmitter Input andReceiver Input buttons in the lefhand
part of the tab.

To specify an MT system
1 SelectMT from theSystem Modélist of theTx-Rx tab, Fig. 3.
TheMagnetotelluric Systemdialog appears

Magnetotellunic System E

Declinations are measured from the MNarth
and are positive moving from north to east,

Declination of the E polarization (in degress] IEI
Declination af the H polarization [in degrees) ISU
Declination of the Receiver % axis (in degrees) ISEI

Length of the first E field dipales (in m) |1 o
Length of the second E field dipoles [in m) I‘I i}

Cancel |

1 Specify the declination of the E polarization in the respective i is the polarization of
the electric field in the source plane wave. The declination of the H polarization will change
accordingly by 90 degrees

1 Set the values for the-&xis declination of the receiver. The measurement setup may be
oriented at any arg

1 Set the lengths of the first and second E field dipoles
Click OK

1 To change your settings, clidkansmitter Input or Receiver Input buttons, Fig. 3, to reopen
theMagnetotelluric Systemdialog and to insert new values.

To specify an EM/IP/Resistivity stem

1 Select EM/IP/Resistivity from the System
Mode list of theTx-Rx tab, Fig. 3

— Tx Dipole Codes . .
- e M 1 Select between theFixed and Moving
systems
oy 0 by ) ) ) )
P & M 1 Specify your transmitter type in the respective

section and clicklTransmitter Input . The dialog to

Ty Origin Coordinate appear depends on the trangeritype you selected

R Specifying Transmitter type

)787-0177 E-Mail: support@petroseikon.com
iseikon.comwww.petroseikon.cn
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Coll Transmitter

If you selectCoil, theTransmitter 7 Dipole dialog will appear:

T

Specify the Tx dipole codes

Should you have an electric dipole, its z coordinate will automatically set to its maximum,
which is10.1. Should you have a magnetic dipole, its z coordinate will automatically set to its
minimum, which is 0.1.

For fixed systems, specify the origin coordinates in the respective section
Click OK to close the dialog and view your transmitter inforiorabn theTx-Rx page

To add a new transmitter, make sure thatAlde option is on in theTx/Rx Replacement
Mode section of theTx-Rx page and click thélransmitter Input button to reopen the
Transmitter 1 Dipole dialog and specify the codes of a new tBpo

To replace a transmitter, switch to tReplace option in the Tx/Rx Replacement Mode
section and click th&ransmitter Input button to bring up th&ransmitter T Dipole dialog
and change your settings

Current Dipole
If you selectCurrent Dipole, theTransmitter Input button will bring up théBipole Length dialog:

Bipole Length
—
Length o0
Cancel |
Orientation IE 'I
) T lleads By
# Centre IEI
% iz leads T
Y Certre 100 e
zZ I-‘I
Fig. 3a

Specify the bipole length and select its orientation from the list.
The list contains 4 items: X, Y, Z following a blank item provided for those cases when bipole
orientation is to bspecified each separate time

In a fixed system, specify the position of the bipole center in the respective fields
Should it be an X orientation, thé Center value will define the position of its center relative
to the Xaxis. The z coordinate will be smitomatically td 1

In a moving system, specify the position of the transmitter and receiver relatively to each other
in the righthand section of the dialog

Click OK
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The Extended Sourcedialog appears containing the settings you defined iBijpele Length
dialog:

Extended Source [ %]

Mumber of vertices |2
Height of Antenna I-'I Change [~ “ariable

r Coordinates of Yertices — m I ” I v I Z I

# 1 -256.000000 | 100.0000... | -1.000000
2 25.000000 ' 100.0000...  -1.000000

_—
O
N
z

Add ta the List > |

Mode—————— | -Shitt Coordinate —fx v |——————
% Insett € Replace Walue: 0 Apply |

Fetieve/Restare > I Fieplace Tranzmitter |
Ok I Cancel | Reverse Currentl
Fig. 3b

1 To change the settings:
U Select the vertex row and type in new coordinates
U0  Switch toReplacein theMode section and cliclAdd to the List

Note If you change your mind, click thHeetrieve/Restordutton to return to your previous
values

U If necessary, alter the value of the antenna height in the respective box ardheliaye
or, if it is to vary, check th¥ariable box

1 To change the coordinate for all vertices by the same value

U  Select the axis from thehift Coordinate list

0 Type in the value you want to change the coordinate by invdae box and clickApply .
1 To input a bipole from another survey within the same project

U Click Replace Transmitterto open théBrowse Fordialog

U Select the required survey and bipole in this dialog ack Rleplace

1 To change the current to reverse, click the respective button in the bottothaightorner of
the Extended Sourcedialog

1 Click OK to close the dialog and view your transmitter information ormth&x page

1 To replace a bipole:

U Select theReplace option in theTx/Rx Replacement Modesection of theTx-Rx tab and
click Transmitter Input
This will bring up theExtended Sourcedialog (Fig. 3b)
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U0 Make your changes in the dialog as descrinenle click Add to the List andOK

If you selectLoop, the Transmitter Input button will bring up thd.oop Dimensionsdialog:

1
1

% Length |5|:|[| Cancel |

¥ Centre IE| 7 TuLeads Fx
i+
Y Centre IEI Fix Leads Tx

Specify the length of the loop sides in Xéength andY Length fields and the position of
the loop center relative to the ®r Y-axis

In a moving system, specify the positiortioé receiver and transmitter relative to each other
Click OK.

The Extended Sourcedialog appearéFig. 3b):

T

To add more loop vertices, specify the X and Y coordinates in the respective section and click
Add to the List

To replace a loop with one from anetlsurvey within the same project
U Click Replace Transmitterto open théBrowse For Tx Loopdialog
U Select the required survey and loop in this dialog
U Click Replaceto return to th&Extended Sourcedialog

For the rest of operations in tletended Sourcediaog, follow the respective procedures in
the Current Dipolesection and cliclOK to return to thé'x-Rx page, Fig. 3

To add a new loop, make sure that #kad option is on in thel'x/Rx Replacement Mode
section and click th@ransmitter Input button to reopn theLoop Dimensionsand then the
Extended Sourceadialog to specify the dimensions and vertices of the new loop

To replace a loop, select thieplaceoption in theTx/Rx Replacement Modesection and
click Transmitter Input . This will bring up theExtended Sourcedialog right away. Make
your changes, clickdd to the List andOK.
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Pole

If you selectPole, theTransmitter Input button will display théPole Txdialog:
1 Specify the distance to the infinity pole and its coordinates

Fole Tx E3

Diztance to Infinity Paole 11 |
I2IJEIE| Cancel |

Location of Pole

) Tw Leads Fix
5 ID

. o0 % B Leads Tn

1 Click OK to proceed to th&xtended Sourcedialog (Fig. 3b). Continue as described in the
Current Dipolesection.

Specifying Receiver Type
Select the receiver type in the respective section of fABx page, Fig. 3, and clicReceiver Input.
As with transmitters, the dialog to appe@pends on the receiver type you selected.

1 If you selectCoil, the Receiveri Dipole dialog will appear. Specify dipole codes in the
respective section. To change back to initial settings, clickRéigeve/Restore Databutton

1 If you selectVoltage Dipde, theBipole Length dialog (Fig. 3a) will open to be followed by
the Extended Sourcedialog (Fig. 3b). Go through the steps described inGheent Dipole
section

1 If you selectPole theRx Poledialog will open to be followed by tHextended Sourcedialog
(Fig. 3b). Go through the steps described inRbke section of Specifying Transmitter Type

In case your system is fixed, you will return to fie-Rx page right from above dialogs. If it is
moving, you will have to specify the separation parameter.
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Specifying Separation
In moving systems, after you have specified the receiver type as desabbeel the Separation
dialog will appear:

Separation
Add TaList
Index A[rm) A Am)
[10 [o E

Mote: A, A, AL refer bo relative separation between Tx and Rx
dx, dY, d2 refer ta vector separation between Tx and Rx

# | &2 | dr | & |

[rata Reference point at

= Tranzmitter Switch Function " TuleadszR=

' Center = Linear

" Receiver " High Order 9 Relewh T
o | [

1 Inthis dialog,ndex is the record number of separation and is 1 by default.

Specify the relative separation in tgeX g Yandg Zboxes and clickAdd to List. Repeat as
many times as the number of separations you have

1 Select between thEransmitter, Center or Receiveroptions, which are conventions used as a
reference point
The center point convention means that taegmitter is located +1/2 the separation parameter
from the plot point. In the transmitter point convention, the transmitter and the plot point
occupy the same position, whereas in the receiver point convention, it is the receiver that
coincides with the Ipt point

1 To switch between the three options, select a required switch function in the respective section.
Linear is set by default

1 Select between th&x leads Rxand Rx leads Tx options to define the sign (negative or
positive) of separation
1 To delete aeparation, select it in the table and press the Delete key

Click OK to close the dialog and return to fhe-Rx page, Fig. 3.

You can see the specified separation data in the uppethagiit field of the page. To change
these data, click th8eparation(9 (Moving System) Input button above this field. This will
immediately display th&eparationdialog.
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Using IP/Res Wizard

You can also use th®/Res Wizard to automatically add the geometry of your system. As of now,
only five standard configurations @ravailable: Wenner, Schlumberger, DipBlgole, PoleDipole
and Gradient

1 Click thelP/Res Wizard button in the bottom lefhand corner of th&x-Rx page, Fig. 3
TheSelect Systendialog appears
1 Select one of thave options and clickNext

U If you selectWenner, the Wenner Sounding Systendialog will appear containing the
respective diagram. Change the suggested length of the transmitter dipole as needed; this
will automatically change the length of the receiver dipole. Specify the separation and click
Finish

U If you selectSchlumberger, the Schlumberger Sounding Systendialog will appear
containing the respective diagram. Change the suggested length of the transmitter dipole as
needed; this will automatically change the length of the receiver dipole.f\5bkei
separation and clickinish

U If you selectDipole-Dipole, the Dipole-Dipole Systemdialog will appear containing the
respective diagram. Change the suggested length of the transmitter/receiver dipole and
specify the number of receivers. Select whaththe twoi transmitter or receiver is
leading and clickinish

i If you selectPole-Dipole, the Pole-Dipole Systemdialog will appear containing the
respective diagram. Change the suggested distance to the infinity pole, length of the
transmitter/receivedipole and specify the number of receivers. Select which of thé two
transmitter or receivdr is leading and clicleinish

U If you selectGradient, the Gradient Systemdialog will appear containing the respective
diagram.Change the suggested lengthrahtsmitter/receiver and specify the center position
of transmitter. ClickFinish.

To define system components for modeling

If you have a number of transmitters, receivers or separations, you may choose to use either all of them
or only their concrete comtwations in further modeling:

1 Click the Select All button to add all transmitters, receivers and separations into the
Componenttable in the bottom rigktand corner of th&x-Rx page, Fig. 3. This will result in
all possible combinations

1 Select a requirettansmitter, receiver or separation in the respective field and clidRréate
Componentbutton. This will add only those combinations that are based on your selections

Note In the case of gravity, magnetic and magnetotelluric systems, the list of reamtgoavill be
generated automatically.

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
Web sitewww.petroseikon.comwww.petroseikon.cn




80

To specify the coordinate system

In the Tx-Rx tab, Fig. 3, there are two dropdown lists: frransmitter Coordinate Systemand the
Receiver Coordinate SystemThe first is not active, so to change it, you have toci§pehe
coordinate system in the second. However it is true only for moving transmitter geometries. In the case
of fixed geometries, the transmitter will always be located in the absolute coordinate system and the
option in the respective list will readbsolute: Parallel to Absolute systemno matter which
coordinate system is chosen for the receiver.

In MT, the magnetotelluric option will be selected.

For more information on the coordinate systems in EMIGMA, go t&frexifying Outpusection of
the present manual.

L
System Narme Systen Type [Foved T, Mg Fx |

There are 5 intrinsic coordinate setups for EMIGMA. Four are shown below. Uhole for borehole
systems, Profile if the X component is measured parallel to the profile, Horizontal if parallel to the
horizontal projection of the profile and Abat# (geographic). The fifth is Magnetotelluric and used

only for MT surveys(XGrid azimuth, YGrid Azimuth, Z Vertical) is a coordinate system for vector
component data such as airborreoBnponent magnetic data where the data-tied so that X is

along a specified grid azimuth and horizontal, Y is perpendicular to X and horizontal and Z is perfectly
vectical.

vy

Transmitter Input —> |
- Tx/Rx Replacement Mode —
C Add ' Replace
r A 't
3. Receiver Type
& Coil " Voltage Dipole
€ [cop. € Pole

Receiver
Coord System: IUhoIe Z uphole, X horizontal j Component |1 Select All Create Cor
Uhole: Z uphole, X horizontal

ARYSUIZORY: Profile: X along profile, Y horizontal
Horizontal: X horizontal along profile, Z vertical
Absolute: Parallel to absolute system

Receiver Input —> |

N i)
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Specifying Profile Information
If imported data, this section will be filled during import but may be edited.

To specify profile informatin, go to theProfiles tab of theProperty Pagesdialog:
X

Profies. | Wavefomn | TeRx | Ouput |

Modfy Selected Profile

# Name Stations & l_ Import Profile
AT - Tadmninrn qf1 [sinz =] I
z._ 10 2 Profiles 19 i Import Borehole
41050 % Totalrumber of 7577 Change  [1020 Aoy
5 | 1060 57 stations [ eme | Profles On Topography |
6 107 9 Profielt I
1080 %2 I

8 1090 15 Profile Name 1020 Single Station
9 1100 88 =
« » Station# 52  Insent " Replace
s p.] X | Y | =z | Gpsz = X [33332050 Y  [6080621.00 z 1o
1 1 33332050 6080621.. 10237  428.008
2 1| 33325891  6080617. 9978 | 427.365 Addlocston | Delete Locaton |
31| 3331%31 | 6080623 9740 | 42717%
4 1 33313366 6080631 9682 | 428198 —
5 |1 | 33307000 6080633 9475 | 428131
6 | 1 | 33300581 6080628 9127 42868 [Generate Stations with Constant Step
7 | 1 | 33294047 | 6080621 9121 | 428554 )
8 | 1 | 332874.03 | 6080620 9361 42827 First Station Last Station =
9 1 | 33280866 6080625 9445 | 429365 T — . I
10 1 | 33274400  6080630.. | 9091 | 430662 333320 50 X Ja0026.75
11 1 33267853 6080632 8905 | 43164 — e Reciace Froik
12 1 33261247 6080632 | 8926 | 433303 figicua0621.00 v Js0s0827.00 eplace Frofle I
13 1 | 33254581 | 6080631 3095 | 433706 z [fw z o
14 1 33247897  6080629. 9164 | 433947 Mukiple Profiles |
35— 333413 47 T enonca: T m———TEST
4 | ;r'

Station Increment |64 584 Num. of Stations |52

Retreive Data
ok | cancel | | Heo

To add a new profile

1 In theGenerate Stations with Constant Steggection, specify th&, Y andZ coordinates of
the first station and click in the respective boxes for the last statioratmelits coordinates
accordingly

1 Specify the step in th&tation Increment box and click in thé&Num. of Stationsbox to change
the number of stations accordingly

M Click New Profile.

The new profile will appear in the table in the top-tedind corner of theab. By convention, this table
will be referred to as thkist of Profiles The spreadsheéke table below will show all the stations
and their coordinates and will be referred to ad tkeof Stations

Information on each profile can be viewed in #eztion to the right of theist of Profiles Select a
required profile in theéuist of Profilesand this information will be displayed automatically.

To rename a profile

The profile name and number will be generated automatically, with the very firge goobe named
Line O

1 Select the profile you want to change the name of iiteof Profiles(Fig. 4)

Its name will be displayed in th@éhange Namebox of theModify Profile section

1 Replace the former name with a new one and clickAtydy button to be right. The name of
the profile you selected will change respectively

To replace a profile
1 Select the profile you want to replace in thst of Profiles(Fig. 4)
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1 Make your changes as required in Generate Stations with Constant Stegection and click
Replace

The profile you selected will be replaced with the one you specified. If necessary, change its
name as describexbove

To import a profile
1 Click Import Profile in the top righthand corner of therofiles tab, Fig. 4
The Import Profile dialog will open offering you to select one of thi& formats available for

import:
]

" Import ASCIl Borehole file

" Import PEV file N
& Import Columnar file Cancel

" Import Utemd file
" Import from another survey

" Create straight borehole

Fig. 4a

ASCII Borehole Format
To be efficiently imported, your file should be a text file of the following appearance:

File Edit “iew Insert Fomat Help

Dz SR @l 2w &

HLEf# Depth Reallzim Gridlzim Dip

0C-01-10z2 0 o u] a0
0C-01-102 10 o u] a0
0C-01-102 ZZ0 u} o a0

1 Selectimport ASCII Borehole File in thelmport Profile dialog (Fig. 4a) and clicloK
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The Import ASCII Borehole File dialog appears describing the format of the file to be
imported:

Import ASCHl Borehole File [ x|

Impart ah ASClH Barghale file of the fallowing form:

Firzt Line Contains v 2 location of Collar

All following lines Contain Length Azimuth and Dip

of Borehole Segments, Masimum 300 Segments are alloved
Azimuths are meazured Clockwize from North in Degrees
Dipz are measured Down from the Horizontal in Degrees
Lengths and Collar Locations are in metres or feet

AS5CIl Borehole Filename

Eirowser |

ok | Import Borehole Datal

1 Click Browse to open theBorehole Data Filedialog, a standard Windowstyle dialog for
searching and opening files

1 Select a requed file and clickOpen. Your file path will appear in théSCIlI Borehole
Filenamefield in thelmport ASCII Borehole File dialog

1 Click Import Borehole Data
Thelmport Borehole Data from an Existing File dialog appears:

Import Borehole data from an existing file [ x|
Special symbal other than space or tab used to separate I Load file |
Rt | Calurin 1 | Colurn 2 | Calurnn 3 | Colurnn 4 | Colui
1 HLE# Depth Realtzim Grid&zim Dip
2 0c-0-102 a ] a a0
3 0c-0-102 10 ] a a0
4 0c-01-102 220 0 1] a0
1| | i
r Collar r Columns containing azimuth, dip and segment length data

[~ Included in file Callar in row: |1 Beqin at row: |2
Caollar positions End at row: I4

% in colurmr: |1 W IIJ Azimuth [degree] data in column: |3
yin column: |2 w IU Dip [degree] data in colum: |5
2L el |3 = ID [~ Segment length data in column I':'

[

¥ Depth data in column

|drit: & peter
" Feet

Cancel |

1 If in the file you are importinga symbol other than a space or tab is used to separate data,
specify this symbol in the upper box and cllakad File. In the table below, you will see the
data you are about to import
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In theCollar section of the dialog:

1 If your data contain collar inforation, leave checked thecluded in File box (it is checked
by default) and specify the row and columns containing this information

1 If your data do not contain collar information,-sielect thencluded in File box and specify
the collar position in theespective section

In the Columns containing azimuth, dip and segment length dataection:

1 SpecifyBegin at row andEnd at row, they are the number of beginning row and end row
which contain information such as azimuth and dip.

Specify the columns contairgrazimuth and dip information

Select between depth and segment lerdito ways of determining location coordinates in a
borehole

Specify the units (meters or feet) in the bottom-efbhd corner of the dialog, and

1 Click OK. The Import ASCII Borehole File dialog reappears. ClicOK in this dialog to
confirm import

This will bring up theLocations per Borehole Segmentiialog:

Locations Per Borehole Segment

Ma. of Stations > Apply to All Segments
Segment per Segmert I
I— ns |

Apply Mo, af Statio
Station |5

7
ilr] Incremant

Apply to Current Segment |

Apply Increment

Segment | Length [m] | Azimuth | Dip | ¥ Locations |
Segrment 1 10.000000 0.000000 90.000000 2
Segment 2 210.000000 0.000000 90.000000 2

Fig. 4b
To change data of a segment:
1 Select a segment in the table or from $sgmentlist using the scroll arrows

1 Specify the nurber of stations per segment in the respective box and Appky to Current
Segment The segment data in the table will change accordingly as well as the step in the
Station Increment box

You can also choose to edit the station increment, which willtiedlde respective change in
the number of stations per segment and the table data

To change data of all segments:
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1 Specify the number of stations per segment in the respective box andApftk No. of
Stationsin the Apply to All Segmentssection

OR

1 Specfy the station increment in the respective box and @iggly Increment in the Apply to
All Segmentssection

As a result all segments will have the same number of locations and step, each changed
accordingly relative to the other

1 Click OK to complete themport procedure and return to tReofiles tab of theProperty
Pageddialog

Your ASCII profile will be added to thkist of Profiles(Fig. 4). If necessary, change its nhame as
describedabove

Import from PEV files

PEV is originally theGeotutorformat. FEV files can be imported, for example, from GeoTutor. In
WordPad, they have the following appearance:

em_38 pev - WordPad
File Edt “iew |nsert Fomat Help

ol SIR] s lelelo] 3
/ Created on 08/05/01 by EMIGML V6.4 write at 22:20:42

FHCONSTRUCTICHN O
F+LLYER 100000000.000000 100000000, 000000 1.000000 1.,000000 &

NONE

F+LLYER 1.000000 10,000000 1.000000 1.000000 £
NONE

F+LLYER 100000000.000000 200,000000 1.000000 1.000000 £
NONE

F+FRISM 1.760000 -1.150000 -3.270000 85.000000 45.000000 0.000000 £
10.000000 5.000000 O.010000 Z00.000000 1.000000 1.000000 &
NONE WVHFLATE HN3IAMP 441 Platel

JHPRISM-INTERLCTICON SUPERPOSITICH

!

S H#ITITEM-MANE EM34

!

SH#ITITEM-TYFE MOVING-TE MCVING-RX

FHTE-COORD-3Y3 HORIZONTAL

JHRE-COORD-3¥3 HORIZOMTAL

FHBE-COORD-3Y3 HORIZONTAL

J#RI-DIFCLE 0OHZ

H#RE-DIPCLE 1 HY

1 Selectimport PEV file in thelmport Profile dialog (Fig. 4a) and cliclOK

This will bring up thdmport ASCII File with Profile Data dialog, a standar@/indowsstyle
dialog for searching and opening files

1 Select a required .pev file and cliClpen
The profile data from the file will be imported into yd@iofiles tab, Fig. 4, automatically.
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Columnar files
Columnar files have an xyz format and in Word#al look as follows:

File Edit “iew Inzert Fomat Help

D=E] S|l s 2E@lo] =

A4 UTHM_X UTH_¥ UTH_Z CPQOBOOS1  CPI9SOO0S1  CP
LINE O

319325.720903 4062246. 029016 2220.037113  64.349998  -11.798000 6
319325.719781 4062246.029203 2220.038422  64.500000  -11.793000 6
319325.718520 4062246.029413 2220.039894  64.5999958  -11.790000 6
19 E T717% 585 ANA af O*9/%74 0 N4ai373n0 A4 TUEA0 =11 7 Ininin] I

1 Selectimport Columnar File in thelmport Profile dialog (Fig. 4a) and clicK
This will display themport columnar format file dialog:

Import columnar format file

Filenarne IH AEmigmathE migmat'7. 7\E rample D atabaseh Browse |

Read
File: Content 4'

LITH UTH 2 CPO330051 CPISS0PS

LINE O

31932572 406224600 222004 EB4.35
31932572 406224600 222004 EB450
31932572 406224600 222004  EB4.60

319326572 406224600 222004 E4.78
"«:I QIR 72 ANRZMAR NN 2N nd Fd 282 _)Ij
# Coordinate IHeader 'I Elewation I'I
Y Coardinate Im ConstantZ ™
£ Coordinate Im
(]9 | Cancel |

1 Click Browseto search for a file to import. In a standard Windestyde dialog to open, sedt
a required file and cliclopen

The selected filename will appear in the respective field ofrtip®rt columnar format file
dialog

Click Readto display the profile information in tHéle Contentfield

1 Select the columns for X and Y coordinates frdma tespective dropdown lists; in the present
version,Header stands for the first column

1 If you want the Z coordinate to be constant, leaveGbastant Z box checked (it will be
checked by default). If you want it to be taken as issalect theConstant Z box and choose a
required column from th& Coordinate dropdown list

9 Click OK to complete import and see the results orPiwdiles tab.
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UTEM4 format
UTEMA4 files contain borehole data of the following format:
B bhF-291.txt - Notepad 9 =] [E3
File Edit Search Help
8 B28B2 -5708 @ 368 68 2.8 1 1.81 -F3.86 —10.8 57670.8 0.8 =
1 F-2¢1 FOOTHWALL (UTH 5158282 H 515788 E  31%el)
2 291 a 179.43 -69.58
2 291 15 188.37 -69.5
2 271 38 188.84 -69.75
2 2M Le 179.49  -78.17
2 2M 68 178.46 -69.99
2 291 i 179 A7 -9 B8

1 Selectimport UTEM4 file in thelmport Profile dialog (Fig. 4a) and clicloK
This will bring up thdmport UTEM4 Profile dialog:

Import Utem4 Profile
Ok |
Cancel |
Filename

H:AE migmatbhF-297 bt

Browsze | Wiew |

1 Click Browse to display theUTEM Data File dialog, a standard Windowstyle dialog for
searching and opening files. Select a required file and Clpen
The seleatd filename will appear in the respective field of liimport UTEM4 Profile dialog
Click View to open the file in its original (text) format

1 Click OK to proceed to théocations per Borehole Segmentlialog, Fig. 4b. Continue as
describechbove(the ASCII Format section)

1 Click OK to complete import
The profile data from the file will be imported into yoBrofiles tab, Fig. 4. You can see them
displayed in theList of Profilesand List of Stations with the coordinates of each location
recalculated using amnuth and dip.

Import from another survey

1 Selectimport from another survey on thelmport Profile window(Fig. 4a) and cliclOK.
This will bring up theSelect survey and import profilewindow:

Select survey and import profile B4
Select from database Profiles in Data Set
Total Stations |«

Projects in Database Surveys in Project LINE105

] EM31 LINET10 60
EM31 Leachate Plume LINE115 61

LINE120 60
Smarttag Uofw Test ¢ LINE125 E1
Frequency Domain IP LINE130 60
helicopter mag LINE135 E1 _'_]
Geonics Protem Surfac
TEM_Borehole
TEM moving loop
Case_Study Tem
3DMaglnverse_Dyke = Insert Profile
Close |
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1 Select the desired profiles and clidksert Profile.
9 Click Close

Create Straight Borehole:Create a straight borehole

Borehol X

(- Collar Coordi

X |333003,93 Y |507s109.7! Z |0

Hole name Azimuth Dip Depth{m)
]Hole‘l |90 |45 |suu

Angles in degrees
Number of stations |12 Station Increment |40

[k ] conca |

To import topography
1 Click the Profiles on Topography button in the upper rightand corner of th€rofiles tab,
Fig. 4
TheProfile on Topography dialog will open:
E3

Generate a Topography Polphedra File (*.pol] from XYZ data

By Pressing "Import Topography"
Or: Browse for an Existing Topography Polyhedra File

Import Topography

Polyhedra File Browser |

ID Rx Dffset from Topography Surface

Choose 1.0 for magnetic Rz
Choose -1.0 for electric Rx

Output As
’> «Z " GPSZ

oK I Cancel |

1 Click Browseto find an exsting polyhedra file (.pol)
OR
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1 Click Import Topography to create a polyhedra file from an available topography (.>yz)
(.egnfile. *.egr is the format for a QCTool grid.

In the latter case, thguild Polyhedra from Topography Data dialog appears:
x|

r Input Topography File
File Format | Units of Elevation 8 vi
« X¥YZ  EGR ' meties  feet fowse o
 Output Polyhedra File
Browse |

|ll Max Number of Honizontal Cells

Iﬂ Average Cell Size (m) Advanced |

|1 0 Number of Easterly Divisions Number of Output

Horizontal Cells 100
|1 0 Number of Northerly Divisions

Processing Status

Processing Progress

Build Topography | Cancel I Help I

1 Click Browsein the uppernput Topography File section to display th&opography Data
File dialog, a standard Windowatyle dialog for searching and opening files. Select a required
xyz or .egrfile and clickOpen

The filename will appear in theput To pography File field. Simultaneously, a polyhedra file
(.pol) will be generated and saved in the same directory, as seen from the example. Its path will
be written in theDutput Polyhedra File field of the dialog

Note at this time, .pol polyhedron file has t been created. It wi ||
folder after clickingBuild Topography

1 Inthelnput Topography File section:
U To see the input topography file in the WordPad format, &liekv
U Select the units of elevation

1 In theOutput Polyhedra File section:

U Specify the number of Easterly or Northerly divisions (conventional units into which a
polyhedron is divided for the simulation purposes) in the respective boxes. The minimum
number of samples below will change accordingly. To properly carry owilagion, this
number cannot exceed 250 (for ILN) and 1000 (for LN)

1 Click Build Topography
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This will bring back theProfile on Topography dialog, with the newly created .pol file
displayed in thé>olyhedra Filefield

1 Specify the receiver offset from the tapaphy surface and cligRK. If it is magnetic Rx, this
value usually is 1. If it is electric Rx, this value shouldhe

Back in theProfiles tab (Fig. 4), see the changes in the Z column otibieof Stationgthe table
in the bottom lefthand corner

Topography file format

There are two places to import your topography in EMIGMA using an B8YEGRformat.

1. Model Configuration. The user may create a polyhedral model of the topography.

2. Profile tab of Data s€onfiguration. The user may adjuite height of the receiver locations to
correspond to the topography.

In both cases, the functions are the same and the required file format is also the same.

The XYZ file should contain elevations along a series of lines, which may be oriented imestip i
This file may be exported from EMIGMA or QCTool

Format specifics

Fileview. x|

E:\mportdataitopahimport_topo_FT_gravitopa_zyz2.xyz

7 UTM_x
LINE 4062600
349475
349500
349525
349550
349575
349600
349625
349650
349675
LINE 4062625
349475
349500
349525
349550
349575
349600
349625
349650
349675
LINE 4062650

A4nATE

UTM_y

4062600
4062600
4062600
4062600
4062600
4062600
4062600
4062600
4062600

4062625
4062625
4062625
4062625
4062625
4062625
4062625
4062625
4062625

AnCArEn

elev

7.051025
£6.550049
5.960083
5.393048
4.750000
4165039
3729380
3333008
2.825073

6.604380
6.108032
5.502075
5.065063
4.473330
3.965088
3.445068
3.025024
2.540033

~ Annnnn

1. The first column should be the x-oadinate.

2. The second column is the y-odinate.

3. The third column is the digital elevation value.

4. There must be a label aetheginning of each new line in your DEM XYZ file such as "Line 1".
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To split a profile

1 Select a profile to split from the list of profiles in the uppertefhd corner of therofiles tab
(Fig. 4) and click on the station you want to split at in theldabStations below

1 IntheModify Profile section, clickApply to the right of theSplit Current Profile at Selected
Station command

In the List of Profiles, you now have two profiles instead of the former one
1 If necessary, rename these two profiles axdeedabove

To merge profiles

1 In the Modify Profile section, type the number of the first profile you want to merge in the
upper and the number of the second profile in the lower box to the right dbithérofiles
command

1 Click Apply
In the List of Pofiles, you now have one profile instead of the former two
1 If necessary, rename this profile as descrideave
To reduce the number of stations

1 Select the profile from the List of Profiles in the upper-kefhd corner of th€rofiles tab (Fig.
4)

1 In the Modify Profile section, set th®elete Everybox to 2 to delete every'? 3 to delete
every ¥ position and so on

1 Click Apply
In the List of Profiles, you now have one profile with reduced sampling
To shift a profile along the axes

1 Select the axis you v to shift a profile along from th8hift dropdown list in theModify
Profile section of theéProfiles tab (Fig. 4)

Type the value you want to shift by in the box to the right

Choose thll Profiles option to shift data of all profiles ar@@urrent Profile to shift data
only of the profile selected

1 Click Apply
See the coordinates in the List of Stations change accordingly.
To add a single station
9 Select the station in the List of Statidmsforewhich you want to insert a new location
1 Leave thdnsert option on in theAdd Single Stationsection
1 Specify the X, Y and Z coordinates of the new location
1 Click Add Loc
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To replace a single station
1 Select the station you want to replace in the List of Stations
1 Turn theReplaceoption on in theAdd Single Stationsecton
1 Specify the X, Y, and Z coordinates of the substitute
1 Click Add Loc
To delete a single station
1 Select the station you want to delete in the List of Stations

1 Click Delete Locin theAdd Single Stationsection.
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Specifying Waveform
To specify the waveforrmode, go to th&vaveform tab of theProperty Pagesdialog:

Property Pages [ %]
Profies Wavetom | TuRy | Ousue |
S = Domagn Tine Urslz—
8| St | Mid | Erd | [
Wirdow Tot 21 q

1 | 01%8 0143 0093 £ lienieny: £ s i @ mSec
2 | 0076 008 0104 = i Wavefo:  [Generalzed Souse wave | C 50¢
3 0104 0117 017 P * Tim=
4 a1n 0151 01N Wavefaim Selti Pube To St
5 017 019 0.225 ~Fraquency Mods SRS S|
] 0225 0253 0.2%
7 0292 035 0378 I"“;‘f“‘ Logarkhmi: Stap
8 0.378 0434 049 * s < 3
9 0491 0565 0639 Inka Frequencythzl | 5
10 0633 0733 0928 Fremuancy i | # of Dacades in I_
1 0ge 035 1.075 ? ascending otder & fosedl
12 1.075 1.235 1.3%65 Frequency vaus|Hz| I' F l
13 1395 1602 | 1809 5 RN
14 1808 20m 2.348 A T -
15 2348 2697 3046 I | Sinthluf(EahE s oL |
6 | 3046 349 3951
17 | 3%l 45% | 512 S
18 | 5121 5883 5646  Spectral Mode
19 | 6646 7631 8617 Input Ganeral
20 8617 9893 1117
21 N7 1283 1449 Starbng sequence index |-‘ Minkrwm freguency |'_

End saouznce index I‘! Manimom frequency |

Murmiber of harmorecs to skip I'_

fiem 0015 Bass Frequency (Hz) 15.006

L e T | Basa Fanod {z) [0 06562
Retrere/Aostore

T O O |

Fig. 5

In the Waveform tab of theProperty Pagesdialog, you can specify waveform information. If you are
in the process of designing a survey from scratch, move over to this page after pavifigdsthe
system geometry on thex-Rx tab. Otherwise you can reach this page by clickingefiguration
button in theDatabasedialog.

When creating a survey, you can specify only the frequeobayain and spectral mode settings. If
your data are magnetic or grayityou will have theStatic option selected for you automatically, with
all the rest sections of the dialog being inaccessible. If you want to model-ddiman system, you
have to specify the spectral mode, run the forward simulation and then transfarnsimulated
spectral data to timdomain. The time&lomain option will also be available for imported thoh@main
surveys with measured data.

To specify the frequenegomain mode

This mode is useful for direct frequendgmain calculations as it allowsliat of desired frequencies
to be inputted directly:

1 SelectFrequency in the Domain section. This will enable th€requency Mode and the
Logarithmic Step sections

1 IntheFrequency Modesection:
U Leave theAdd option on to create a new frequency in thedidrequencies to the left
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If you are creating your first frequency, theequency #box will be set automatically
tol

U  Specify the value of your first frequency in the respective box below andAdidko
List.

The consequent number and value of freqyewill be added to the table, whereas the
Frequency #andFrequency Valueboxes will switch to the next number and value.
Create as many frequencies as needed

U To replace a frequency, select the frequency to change in the list of frequencies, turn
the Replace option on, specify the value of the frequency in the respective box and
click Add to List

U To delete a frequency, select it in the list of frequencies and preBglttekey.
1 In theLogarithmic Step section:
U Choose the initial frequency in the resjpez box

0 Specify the number of frequency decades in the ascending order in the respective box
and the number of steps within one decade itHreq/decadebox.

U Click Add to the Frequency List In the example below, the initial frequency is 10.00,
the numier of frequency decades is 3 {100, 1001000, 100810000) and the number
of frequencies per decade is 3, as well:

# | Freq
10.000
21.5443
46.4153
100.000
2154430
464.15490
1000.000
2154.4399
4641.5898
1] 10000.000

= D00 =] OO e D0 =

U To change the step, type in your new values in the above boxes anAdtidk the
Frequency List. The message will warn you that thepoeis data will be lost. Click
OK to display a new list of frequencies.

To specify the spectral mode

The spectral mode was designed to provide fasterdioneain simulations. Spectra are generated at a
fixed number of frequencies, which are sampled liygiarevery decade. After having passed forward
simulation (see théorward Simulation section), they are subject to the standalone fast frequency to
time domain transform (see Appendickgdeling Time Domain Systers

1 SelectSpectralin theDomain section TheGenerate Spectral Suitadialog opens
1 Specify the base frequency in this dialog and diék.

The frequencies will be added automatically to the list on the left.IA[h& section of the
Waveform tab (Fig. 5) will display the starting and ending gpsEcsequence indices
dependently of the base frequency you indicated. For example, if your base frequency is less
than 20, you will automatically have 1 and 3 set for the starting and ending sequences,
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respectively; if the base frequency is over 20, thedees will be 2 and 4. The number of
harmonics will be set to 8 by default. It means that each sequence (decade) will contain 12
frequencies.

1 If necessary, change the spectral settings and Glrlerate and Add to the Frequency List

In the Generated section, you will see the minimum and maximum frequencies dependent on the
index of the first and last sequences as well as the base frequency and base period.

To specify the tim@lomain mode

If you are using the property pages to create a survey, it wibepossible to select the Time Domain
option. This option will only be available for spectral surveys that have been converted to time domain
using the Transform tool and time domain surveys with measured data that have been loaded into the
EMIGMA databae.

On this page it is possible to change the units for the time windows between milliseconds and seconds.
ThePulse To Stedunction will convert the data from derivative to non derivative data. There are
three algorithms to choose from. After processatigk the Apply button at the bottom of the window

and a new survey with the converted data will be added to the database.

TheWaveform Settingsbutton will give the ability to edit the properties of the waveform. It launches
the following window:

Waveform Settings

General Input Section
Base Frequency (Hz) Ei Base Period [ms) 33.3333 Half Period [ms) |1 6.6667 =

‘Wavetorm Section [Time unit: ms)
Waveform Type 172 Sine or Triangle Pulse : .

- ‘Width of Pulse [ms) | C Time Origin at: " Begnr
Boxcar: no off-time

1/2 Sine: Input, GeoTEM, MegaTEM, Heli Off time length [ms) | Iy
Triangle Pulse: AeroTem

Ramp/Saw tooth: Utem

Ramp/Saw tooth: SPECTREM, GENESIS - Generalized Square Wave

Generalized Square: Crone, Geonics Time Origin at:
Generalized Square: IP Exponential Rise Time-Constant (ms) I1 8 g .
Generalized Square Sine On/0ff: Vtem : " On-Time Beginning
Generalized Square Exponential On/Sine [ Frequency for Sine off (Hz) |71

Generalized Square Unipolar: TEM Fast " Beginning of Tum-Off
Generalized Pulse: MTEM Time for Sine off [ms) |212
Generalized Square Exponential On/0ff: Te & End of Tum-Off
Offtime per 1/2 Cycle (ms) 11.2267
Current Pulse Width (ms) 543397
I I |

& Cort : i i
r ) [ Profile Location Shift/Multiply
— : T d I d Windows
Reduction Divisor Normalization Type Nomakzation Companent [EERELEL
o - - - c ) ‘ol me Restore

Divisor - o N e
I
r r r O
2 F: e ol ¢ | ]
et ' — & ]
. I'_ Units for H-Dipole [Absolute)
= : : : €5 1A (] T sl a5 Cancel |

TheGeneral Input Sectiondisplays some basic information about the waveform.
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TheTime Derivative checkbox indicates whether the current survey contains derivative data or not.
This information about the data can also be determined by looking @nitsefor H-Dipole section at
the bottom of the window. The available units will be Amps/m and nTesla fedevative data.

TheWaveform Sectioncontains more information about the waveform currently being used. It is
possible to change the waveform type as wetha parameters that describe its shapeTithe
Origin used for the time windows can also be selected in this section.

1
1

=A =8 =9

Boxcar no off-time: this option is ideal square wave.

1/2 Sine: Input, Geotem,MegaTEM, HeliTEM : this pulse is suitable faghesesysems.Width of
Pulse(ms)is the ortime in half cycle. Choose from optioBgginning of Pulseor End of Pulseto the
right of Time Origin at.

Triangle Pulse AeroTem: this pulse is suitable for AeroTem systaffidth of Pulse (ms) is the on
time in half cgle. Choose from optiorBeginning of Pulseor End of Pulseto the right ofTime
Origin at.

Ramp/Saw tooth: Utem it is sawtooth waveform suitable for Utem system.

Ramp/Saw tooth: Spectrum Genesisit is sawtooth waveform suitable fresesystens.
Generalized Squaré Cron€ Geonic§ input rise time constant iBxponential Rise Time
Constant(ms). Input Turrroff time in Turn -off Time (Linear ramp) (ms), and offtime in half cycle
at Off-time per 1/2 Cyclé ms™ . These two parameters are related and will chavith each other.
Select from option®©n-Time Beginning, Beginning of Ramp OffandEnd of Ramp Off to the right
of Time Origin at.

Generalized Square: IP it is similar to the square wave mentioned above. The only difference is its
Turn -off Time (Linear r amp) (ms)andOff-time per 1/2 Cycle (ms)s not related and will not change
with each other.

Generalized Square Sine on/off: Vteminput the frequency of the on/off time of Sine wave in
Frequency for Sine on/off (Hz) and corresponding time valueTime for Sine on/off ms™ ~ These
two parameters are related and will change with each other. Ingiirneffn half cycle irOff-time per
1/2 Cycle (ms) Select from option®©n-Time Beginning, Beginning of Ramp OffandEnd of Ramp
Off to the right ofTime Origin at.

Generalized Square Exponential on/Sine off: Vteminput parameter iExponential Rise Time
Constant (ms) Inputoff frequency of sine wave iRrequency for Sine off (Hz) and corresponding
time value inTime for Sine off (ms) Input offtime in half cle inOff-time per 1/2 Cycle(ms).
Select from option®©n-Time Beginning, Beginning of Ramp OffandEnd of Ramp Off to the right
of Time Origin at.

Generalized Square Unipolar: TEM Fast input rise time constant iBxponential Rise Time
Constant (ms) ard turnoff time in Turn -off Time (Linear ramp) (ms).Input ofttime of a full cycle
in Off-time per Cycle (ms) Select from option®n-Time Beginning, Beginning of Ramp Offand
End of Ramp Off to the right ofTime Origin at.

Generalized Pulse: MTEM input fise time constant iExponential Rise TimeConstant(ms). Input
pulse width inPulse Width (ms). Input offtime in half cycle inOff-time per 1/2 Cycle(ms), and the
starting time point ifPulse begins at (ms)Select from option®n-Time Beginning, Beginning of
PulseandEnd of Pulseto the right ofTime Origin at.

Generalized Square Exponential On/Off: TerraTEM,Zonge,Siroteminput Exponential Rise
Time-Constant (ms) and Exponential Turn Off Time-Constant
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TheNormalization section is enabled by setawy theDo Normalization checkbox. The controls that
are enabled are used to specify how the normalization is to be performed.

To change the position of all the time windows, click &ift Windows button and enter the amount
of time in milliseconds togply a shift to the current time windows.

To return to the original settings, press Restorebutton.

Eikon Technologiektd Tel: 519787-0177 E-Mail: support@petroseikon.com
Web sitewww.petroseikon.comwww.petroseikon.cn




98

Specifying Output

The parameters related with data representation, normalization and fields are s@uiptitetab of
theProperty Pagesdialog:

x|
* Profiles | Waveform ] Tx-Rx  Output I
Data Representaton —————————— [~ Nomalization
by Convention —— | - Field(s)
{* Absolute ) V' Scatiered
" PPM INprase
" Percent ' Quadrature I Host
AT I - C Contloy
© Tippers L A I~ Total
Requires 2 polarizations —Type =
Declination of the E polarization oy [ Point Coordinates —— Freespace
for the first run: e -
. I ™ Total - Freespace
|0 Y |
Z Ii
Declination of the E polarization 1|
for the second run: & Gt
IA s Response j
O 2TEM Tippers — Nomalization Component
%' Same Feceiver
¢ CSAMT Impedances € Norm, component [dipolz]
% Not processed Rifere i WS Bl
OK | Cancel | Soply | Help |

Fig. 6
If you have already specified system geometry, profile information and waveform mode, this tab will
be filled out automatically. However you will be able to edit settings, if necessary. In frequency
domain systems, you can change all settings iseglions. In magnetic or gravity systems, where no
normalization is used, tHdormalization section will not be accessible, but you will be able to specify
different fields. In the spectral mode, all the sections of the dialog will be disabled. In dkis ca
normalization is performed in FSEMTRSee AppendicesModeling Time Domain Systerjjsand
since the choice of the fields is very specific, it is done for you and cannot be changed.

In theData Representationsection, Fig. 6, three options are accessibi the time being:

1 If your data are MT or CSAMT, th#T Impedance Tensorsor CSAMT Impedances
options will be selected for you

1 In all other cases, tHeot processedoutton will be turned on

In theNormalization section, Fig. 6:
1 To apply no normalizatigreclick Absolute in the Convention subsection. This will disable all
other buttons and boxes in tNermalization section

1 To apply normalization:
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Select PPM, Percent or Ratio to specify the units of your normalized data
representation. All other subsectsowill become active

Select the component to normalize your data to inQiwesor subsection. You can
normalize to the complex field, its magnitude ompimase and quadrature components
by selecting the respective option in this subsection

Note When yownormalize to the magnitude of the field, the sign may be lost and outputs may
be reversed from what is expected

1 Choose a coordinate system in #hds subsection

If you have done it in th&x-Rx tab while specifying the system geometry, the axes will be
chosen for you automatically. Otherwise, there are four choices here: absolute, profile,
borehole and horizontal:

i

SelectAbsolute to have the orientation of your coordinate system parallel to absolute
model coordinates. This coordinate system is the simjglegsualize and is useful for
model studies. However it is not very practical for modeling actual field data

SelectProfile to have the orientation of your coordinate system parallel to the direction
of the profile; at that, the-sxis will be horizontaland on the lefhand side when
viewing down the profile and theaxis will be pointing up and perpendicular to the x
and yaxes. This coordinate system is useful when the orientation of system
components is relative to the profile, even if the profie & variable elevation

SelectUhole (Z-Up) to model a borehole system. You will have the same orientation
as in the profile system, but with theaxis being in the line of the profile. Theaxis

will be horizontal, whereas theaxis will be orthogonato the two and its projection

on the horizontal will be the azimuth direction of the borehole

Select Horizontal to have a coordinate system in which thexis will be the
horizontal projection of the profile, theakis is also horizontal and on the {afind

side when viewing down the profile and thexas is parallel to the absoluteaxis.

Thus, it is just a rotation of the absolute system about the absedxie by an angle
equal to the strike angle of the profile. It is useful for modeling systeimsted along
the profile, but leveled with respect to true vertical and horizontal

1 IntheType subsection:

There are two types of normalization supported by EMIGMA

i

SelectPoint to perform the point normalization

This type of normalization is, as a rulslculated using a fregpace model with the
same transmittereceiver geometry (moving transmiti@ceiver modes) or the same
transmitter loop (fixed transmitter modes) as was used in the simulation. In the latter
case, specify the coordinates of a p&iain which to normalize the data

SelectContinuousto perform the continuous normalization

This type of normalization is only meaningful in fixed transmitter modes. The

normalizing fields are recalculated for each orientation and position occupied by a
receiver. Thus the fields are normalized to the fields that would have been present if
there had been no anomalous structures. It is especially useful for amplifying
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anomalies that may be a significant fraction of the normalizing field, but have low
amplituce because of a very small host (incident) field.

In theNormalization Componentsubsection:

U  SelectSame Receiveif you want to normalize the field of a receiver to the equivalent
free-space field modeled for the same receiver

i Select Norm.Component (dipole to specify oneg two or threecomponent
normalization. In threeomponent normalization, the sum of the total &pace field

from all components is used as the normalizing field

Since you normalize fields to equivalent figgace fieldsFreespacewill be automatically
selected in th&®esponsdist of theNormalization section.

In theField(s) section, Fig. 6, specify the field you want to model:

T

Scatteredfields are generated from currents flowing inside prisms, plates or other anomalous
structures.n the absence of these structures, no scattered field will be present. Scattered fields
can be thought of as fAanomalieso sought aft

Host (incident) fields are reflected from the electrical property contrasts in the layered earth

EMIGMA offers the choice of outputting the sum of scattered and host fields. It is especially
useful when you want to simulate the signal from surface or airborne prospecting systems that

remove the primary field.

Total fields include scattered and hd#lds plus the field transmitted directly from the
transmitter to the receiver through the layer interfaces (if the transmitter and the receiver are in
different layers) or the field that could be measured were the transmitter and the receiver in a
uniform whole space (if the transmitter and the receiver are in the same layer). In other words,
the total field represents the entire signal sensed by the receiver and is often useful for
simulating surfacgo-borehole and crodsole surveys.

Freespacefields ae generated as the response of the system to an absolutely resistive
environment or vacuum. In EMIGMA, both halpaces are given the same resistivity (1e008
Ohmm), so in effect the frespace field is the response to the system in a wdpadee air

modé.
Total - Freespacdield is useful for simulating some borehole surveys

In surface and airborne surveys, one would expect that the total minus freespace output should
be equivalent to the sum of the scattered and host fields. In principle, it is trujnberical
round off errors can make difference, and the calculation of the sum of the scattered and host

fields from the difference of the total and frggace fields can yield poor results.

After having specified your system geometry, profile informgtiwaveform mode and output, click
Apply in the bottom of theProperty Pages dialog to save your configuration. Thglodel
Configuration dialog will open offering you to build a model.
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Specifying the Number and Properties of Layers

In the Layers tab of theModel Configuration dialog, Fig. 7, you can define the settings of a layered
earth model to simulate the general background conductivity structure of the ground. This model is
conceptually simple and accounts for such geological effects as weathegrajization, overburden

and conductive ground water.

To build this model, one has to specify the number of layers and assign certain physical properties
(conductivity, magnetic permeability and electrical permittivity) to each layer. There is an option to
include ColeCole polarization parameters in each layer, as well. The model consists of two half spaces
with a number of layers sandwiched in between.

In theLayers tab:

Prsme,/Pites/Pohedra  Layers |

o
N Susceptibilty Resistivity Density Thickness
1 l 0 ! Te+008 I 0 , 1e+008 l Survey Name [Bayer

& 0 P Model Name ot

17 0 %5 Total Number of Layers T
Deptf
Top Depth o
Snetost | snioen | stioe || suonoen ——
Edt Mode: Layer
Insert Layer Layer ,z—‘ ~Cole Cole Polarization Mode Parameters ———I~ —)
C (exponent) parameter | —
__ Fekcelye | Resistivty (Ohm.m) ﬁ O
M parameter (chargeabilty) | —
dimensoriess
Delete Layer Relative Pemnttvty |1 sty
seconds I
Undo Delete Relative Permeabity 1
s Susceptbity 0 Resistivty & Susceptiity Gnd Data Fles —————
Denstty (g/cm"3) 0 |
<~ import Layers
Thickness {m) 2
<~ Import from a fle | |
[ok ] come | Hep

If you are creating your survey from scratch, ttagers tab will open automzcally after you have
specified and saved system configuration. In its tophlaftd corner, you will see a list of layers
containingtwo layers by default. It is the upper half space (usually air). The iné&xof the upper
half-space will always be lwhereas the index of the lower halface (ground) to be added will
depend on the total number of layers requested in the model. Since tbpdta$ are compulsory, the
list of layers is to contain no less than 2 items.

To insert a layer

To add a layer:

1 Specify theLayer # (the same as the ind@X) and properties of the new layer in thayer
Parameterssection and clicknsert Layer in the Edit Mode section

The new layer will appear in the row specified by the index
To replace a layer

In theLayers tab:

1 From the list of layers in the upper Kidand corner of the dialog, select the layer you want to
replace and change the properties inltagers Parameterssection as required
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1 In theEdit Mode section, clickReplace Layer
T Check the properties of the layer you replaced in the table.

To delete/restore a layer

1 In thelList of Layers select the layer you want to delete and chekete Layerin the Edit
Mode section

The layer will be removed from thast of Layers
1 To restore the layer, cliddndo Delete
The layer will reappear in tHast of Layers

Join or Split Layers
Allows to join consecutive layers or split a layer

To import a layer

9 Click Import Layers in the Edit Mode section of theLayers tab, Fig. 7. The respective
dialog will appear:

Import Layers .’.‘J
Model Name I Browse Database I
# Resistivity Susceptibility Permittivity Density Thickness Cole-Cole model [C, M, T)
oK | Cancel I

1 Click Browse Databasdo bring up theSelect Modeldialog and search for the model within
the current
xj| database:

Select Model il
— Select from:
Projects in Database Surveys in Project Model in Data Set
Gravity lines_shift sign Model Name I Data Set Name
US mining model model
heReifoRtanG Graviny_800 Glav!tylnv
- P Graviny_1125 Gravitylny
Kimberlite Models v
Mining E xploration Graviny_2400 Gravitylny
Qil_exploration
Gzz from Inverted Results
Gz_lnversion
NBruns_Gzz_as Gz
NEBruns_Gz_ground
NewBrunsNoRepeat | «| | >

oK | Cancel |
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1 Select the project, survey and nebdn the respective lists and cliécRK to return to the
Import Layers dialog

The list of layers will be displayed in the respective field of the dialog

1 Click OK in the dialog to complete import and return to tlagers tab, Fig. 7. You now see
theList of Layerscontaining the imported layers and their properties

To build the ColeCole model:

The ColeCole model is useful for representing the electrical conductivity or resistivity of a polarizable
material and, therefore, allows one to account for frequdependent conductivity effects associated
with low frequency IP phenomena in various types of data. (Please see Chapter Il in Section IV on
Cole-Cole model)

1 Check theCole-Cole Polarization Mode Parameterdox to activate the respective section of
thelLayerstab, Fig. 7

1 Specify chargeabilityM, a time constant, and frequency dependencz,

Save Model saves model to an ascii or qct file

View Resistivity & Susceptibility Grid Data Files

In theLayers tab:

The Resistivity & Susceptibility Grid Data Files section allows viewing *.pex files created as a
result of 1D inversion within EMIGMA. The names of such files, if available, will belaysg in the
upperfield of the section

1 Select a required file and clidkiew File to look at the data in the text format. A text file will
contain resistivity, coordinate and depth information.

Note To view these data as a grid and click @Bl Viewer( PEXShow)button on the main
toolbar (seeCDI Viewe)

1 Click Convert to GPSZto include topography in the current resistivity pattern. This command
will be active if your PEX file contains GPS data. When launched, it recalculates Z coordinates
by subtracting depth values from the GPS data

To prevent the resulting pattern from being ragged and disrupted at the bottom, check the
Extrapolate to Basementbox prior to the conversion.

Note A new GPSZ data set will be added tolag¢a Sets in Surveijst of theDatabasedialog.
Click theCDI Viewerbutton on the main toolbar to see the results of the conversion.

71 Click Delete File Layer(s)to remove a number of layers from the PEX file. This command

will launch theDelete Layersdialog:
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Delete Layers I

File:
IE:'&E migrna . 3\Ewample [ atabaszetModels \Examplel atabas

Mumber of Laverz in File: |4

—Delete

I:§ Consecutive Murnber of Layers
|| £ Fram lap % From Battam

& Layers: I

Enter layer numbers anddor layer ranges separates by
commas. For example, 1,2,5-12

Delete I Cancel

1 The number of layers in the PEX file are displayedeunrtde filename. ILayers is selected,
the layer numbers can be entered as ranges or individually separated by commas. Layers are
numbered from ground level to the basement.

T A shortcut option is available if the layers to be deleted are consecutiveciuntkian extreme
layer. Simply selecConsecutive Number of Layersenter the number of layers to be deleted
and whether they are located at the top or bottom of the layer stack.

1 PresPeleteto delete the layers. The resulting model is placed in a n@eéted data set.

Specifying the Number and Properties of Targets

EMIGMA allows simulation of different complex conductivity structures that can be represented
by right rectangular prisms (overburden thickness variations, fractures, lithology changes, e
and plates (dipping tabular bodies). The prisms and plates can further be converted into
polyhedra in thé&/isualizer to build nore complicated geometrical shapes. Polyhedra can also be
created from scratch.

If you are creating a survey from scratch, go toRhsms/Plates/Polyhedratab of theModel
Configuration dialog after having specified the layeredrth model:
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i
§
i
g

N..| Conductivly | Susceptibity Permtivty | Agorthm Name | _Anomaly Name PolyFie Name [ General Info———————————
1 100 0.000000 1 FSPiate Sovey Nome [Bkbatons
ModelName  [kebotom
— Edt Mode Tt Popates: | Number of Models |1
Target # i gt
gt Target Name f Model Scat. Algor. — ~intemal Curent Sampling——  ~Rotation (degree) ————
€ Priam ci [~ Euler Angles
Replace Target Order n
Feos s d © BKPate e w [0
Import Target ResistivtyOhmm)  [0.01 iy -] ) = [15_
Permeabiity l\
Import € Sphrere G Fs nkeractions w [
Topography Pemmitivity 1
. Susceptibilty 0 (Center/Top Location ——— - Scale Factor m) e
H Densty @/em™y) [ X [33324924 Stke Length  [%00 e, [w_
Shit Target e - Y [607382426 N et fo < =
« z 2
Lt i-mul- Thickness 001 Punge [0
" C Center & Top
=
Restore ..:':a ! ‘MM [ port Poledia l
ok | cacd | i | he |
Fig. 8

To pecify target type
In Prisms/Plates/Polyhedraab, selecprism, EikPlate, Poly andSpherefrom Model area.

i
@ Prism
" EKPlate
" Poly
(" Sphere

1 If select Poly, users need to import existing polyhedrondilek thelmport Polyhedra
button in the bottom righhand corner of thérisms/Plates/Polyhedratab. This will
open the standard Windovssyle Open dialog offering you to select an existing
polyhedra file (.pol). Select mequired file and clickOpen. The file path will appear in
thePoly Filenamebox. (SeeCreating Polyhedra Filgs

Poly Filename ' Import Polyhedra

To specify target parartegs

1 Specify geometry parameters
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U In the case of aprism select between th€enter and Top options in the
Center/Top Location section. Both options represent the reference pointiseof
prism in the absolute frame, the first coinciding with its center @wedsecond
with its top centerIn the Scale Factor (m) section, specify the geological
dimensions othe prism including its strike, dip and thickness. In tRetation
(degree)section, specify the Euler and geological angles in the respective fields
to provide the required orientation of thesm

—Center/Top Locati — Scale Fact
er/Top Location cale Factar [m] o et
% |n Stike W Euler &ngles
' 1st ISO
Y IEI Dip E «tent 500
Znd IEIU
Z -255 Thickness |-||:|
3rd IU
« Center y Top
— Geological Angles—
Strike Ig
Dp [0

ange|0

U In the case of a EikPlate, select between @emter and Top options in the
Center/Top Location section. Both options represent the reference points of a
plate in the absolute frame, the first coinogliwith its center and the second
with its top centerIn the Scale Factor (m) section, specify the geological
dimensions otthe plate including its strikeand dip. For plate,the thicknessis
unavailable.In the Rotation (degree)section, specify the uter and geological
angles in the respective fields to provide the required orientation of the plate.

U In the case of a sphereglect between th€enter and Top options in the
Center/Top Location section. Both options represent the reference points of a
spherein the absolute frame, the first coinciding with its center and the sécond
with its top centerin the Scale Factor(m) section, specify th&®adius of the
sphere.

1 Specify physical parameters

In Model Propertiesarea:
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— Target Properties

Target #: |1
T arget Name IPu\:ml

~ Madel Properties

Conductivity IO o1
Resistivity (Ohm.m) |1 00

Permeability l 2
Permittivity 11
Susceptibility |1

Dersity (g/cm’ 3] I

0 Specify the physical properties of the target (conductivityesistivity,
susceptibility angbermittivity).

U Set density in th®ensity box, which becomes active in gravity systems.

U To account for remanent magnetization in magnetic systems, clidReimanent
button. In theRemanent Magnetizationdialog to open, specify the inclination,
declination and relative magnetization parameter

1 SpecifyCole-Colemodel parameters

To account for frequency dependent conductivity effects which are often associated
with low frequency IP phenomena, check @ale-Cole box to activate the respective
section and specify chargeability, a time constant, and a frequency dependence,
(Please see Chapter Il in Section IV on CGlde model)

Cole - Cole————— I
i G |

it [——
IR =

U Chargeability is the propdional drop in voltage immediately after the current is
turned off.1 is a maximum,6 is a large chargeabilityD04is common for many
background materials.

U Time constant (decay in secondfor a scattering object) generally ranges from
0.3to 3.0 secod.

U Frequency dependence (exponengyenerally ranges from ®.to 1.0, with 1
indicating one IP decaying for the anomaly.
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To specify scattering algorithms

Specify the scattering algorithm to be used inSkat. Algor. section. If your model is a prism
or polyhedron, two options are availablé\ andILN . In the case of a plate, théH andFS
options are availabl&or sphere, all of algorithms are unavailable

—Scat. Algor, —
v LN
" ILN
€ VH
€ F¢

Note For more information on these algorithms, see the Chapter | titled "Inside the
ScatteringAlgorithms" in the Section IV of this EMIGMA manual.

To specify the number of sampling points
If your model is a prism or polyhedron, theternal Current Sampling section of the

Prisms/Plates/Polyhedradialog will be enabled suggesting 100 points as a default value for

LNPRISM. You can change it as needed, with a maximum of 600, which is often more than
enough.

— Internal Current S arpling —;

Mumber a0

Advanced

|nteractions |
|

1.er

The Advancedbutton allowsor a more accurate setting:
1 Click Advancedto open theAdvanced Prism Samplingdialog

Advanced Prism Sam x|

Tatal Hurmber |91

—
" (F
v [
z [
Cancel | [ oK |

1 Type your values in th¥, Y andZ boxes. The multiplication product of these values can
be viewed in th@ otal Number field on top of the dialog
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1 Click OK to close tle dialog and view the result in thleimber box of the section

Note. If your model is a plate, thimternal Current Sampling section will be disabled

and the respective number will be set to 441. This value represents a mesh of 21 by 21
used to calculatehe scattered current distribution in the VH scattering algorithm and
cannot be changed.

To insert a target
1 Specify target type iModel section.

1 In Target Properties section, it will automatically show thEarget Name and Target
#. To change the name, inpainew name imarget Name

1 Specify target parameters.

1 Click Insert Target in the Edit Mode section. Your target will be added to the list of
targets in the upper leftand corner of therisms/Plates/Polyhedraab.

To replace a target
1 Select the target you want to replace inltlst of TargetsFig. 8

1 Change settings in the rest of the sections as needed anRetitdce Target

To import atarget

In the Edit Mode section of thé’risms/Plates/Polyhedraab:

1 Click thelmport Target button. Thdmport Model dialog appears

e x|
Select from database TargetNams
Projects in Database Surveys in Project Model in Data Set
KK. Gravity lines_shift sign Model Name [ Data Set Name
US minin model model
Aha gntari » Gravinv_800 Gravitylny
Kimberlite Models Gravinv_1125 Gravitylny
Mining Explaration Graviny_2400 Gravitylny
Oil_exploration
Gzz from Inverted Results Double click on the
ﬁé_lnverélon G Target name to display
uns_Gzz_as_Gz its propert
NBruns_Gz_ground RS
NewBrunsNoRepeat
MinetModelling Insert Target
Salt_50m_50m_41by41
< | >
Close |

To import a model from a current database:

1 Select the project, survey and model from respective kdtsSelect from
Database

The name of the model will be displayed in Tregget Namefield on the right
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1 Click Insert Target to complete the import

As you returrnto the Prisms/Plates/Polyhedraab, you will see the imported model added
to the list of targets.

To hift target

1 Click Shift Target, Shift Anomaly dialog will appear. Select targets to be shifted from
the table, and input shifting distancesdinY andZ axis in theShift section below.

1 Click Add t o add i nputted shifting distances
respectively. CliciReplaceto replace the current value with inputted value.

1 Click OK
To delete/undo delete/restore a target
To delete a target:
71 Select it in the.ist of Targetsaand clickDelete
To restore a target:

1 Click Undo Delete if you have deleted your target and now detidering it back
OR

71 Click Restore if you have deleted, replaced or changed your target and now want to
cancel all the changes made ever since and return to the initial version

To Import topography

It is possible to build a model of the topography in tizénity of your survey. This can be done
using either an .egr grid file or an .xyz file. For the .xyz format, the first three columns must be
the x ceordinate, y ceordinate and elevation in that order. Line labels are also required.

Once you have built model of the topography, you can simulate its effect by either placing the
profiles on the same topography model under configuration, or by running the simulation
according to GPZ (potential fields).

9 Click thelmport Topography button in theEdit Mode section. TheTopography File
Type for Input dialog appears:

& QCTool Grid (.egr) file

" ASCIl column xyz file

oK | Cancel |
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If selectASCII column xyz file, Build Polyhedra from Topography Data dialog will appear:

. B e e
3 Folynedara rrom iopograpn

X

r Input Topoaraphy File

IC: \Program Files [x86)\Emigma'/8.6\Demo D atabaseshairborneFem_database\mpulsehimpulse.»

File Format - Units of Elevation———— : T
1oWse iew
( ) :T ( & metes O fest

— Output Polyhedra File

IC: \Program Files [x86)5\Emigma'/8.64Demo D atabasesirbomeFem_databaseMmpulsehimpulse.p

Browse |
l1 ] Number of Easterly Divisions I

Advanced
l1 0 Number of Northerly Divisions
Nunpbel of Qutput 100
162 Minimum Number of Sample Horizontal Cells

Points
Processing Status
Processing Progress
|

Build Topography | Cancel l Help I

1 Click Browsein the uppernput Topography File section to display th&opography
Data File dialog, astandard Windowstyle dialog for searching and opening files. Select
a required topography XYZ file and cli€pen

The filename will appear in thénput Topography File field. Simultaneously, a
polyhedra file (.pol) will be generated and saved in theesdimectory, as seen from the
example. Its filename will be written in ti@utput Polyhedra File field of the dialog

1 Inthelnput Topography File section:

i
N

To see the input topography file in the WordPad format, Miekv

1 In theOutput Polyhedra File section:

i

Select the line direction and usibf elevation in the respective sections

Specify the number oEasterly or Northerly divisions (conventional units into
which a polyhedron is divided for the simulation purposes) in the respective boxes.
The minimum mmber of samples below will change accordingly. To properly carry
out simulation, this number cannot exceed 250 (for ILN) and 1000 (for LN)

Click Advancedto specify the boundaries of the topography you are about to import
in theAdvanced Settingsdialog b appear

1 Back in theBuild Polyhedra from Topography Data, click Build Topography
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This will return you to theé’risms/Plates/Polyhedratab, Fig. 8. In théPoly Filename
field, you will see the newly created .pol file

1 Click Insert Target to add your polyhedn, topography inclusive, to thest of Targets
If selectQCTool Grid (.egr) file, QCTool grid file dialog will appear:

Browse

Input file hame

IE:'\.Users\Kan\.em34_data_lnv_MoveE xtrop.egr

Mumber of Easterly Divisions Igu Max Number of 1260

Harizontal Cells

MNumber of Mortherly Divisions
W |1 4 Nun.'lber of Dutput 1960
Horizontal Cells
Angle [degree) |BS. 9717

¢ Settopo DC elevation DC elevation (m]

" Set topo layer thickness

T

Dutput file name Browse

E:\Users\Kan'em34_data_Inv_MoveE =trop.pol

Processing Status

Processing Proaress

|

‘

Generate I Cancel | Help

1 Click Browse in the uppennput file name section to display theoad QCTool grid
dialog, a standard Windowgyle dialog for searchg and opening files. Select a
required.egrfile and clickOpen

The filename will appear in thiaput file name field. Simultaneously, a polyhedra file
(.pol) will be generated and saved in the same directory, as seen from the example. Its
filename will ke written in theOutput file namefield of the dialog

1 In thesectionbetweerin put file name andOutput file name:

U Input the number of horizontal direction cells in output fileNmmber of Output
Horizontal Cells box.

U SelectSet topo DC elevationand speify DC elevation numberin the right section.

U Or, selectSet topo layer thicknessand specifyTopo layer thicknessin the right
section.
1 Click Generate
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This will return you to thePrisms/Plates/Polyhedratab, Fig. 8. In thePoly
Filenamefield, you will see the newly created .pol file
1 Click Insert Target to add your polyhedron, topography inclusive, toltls¢ of Targets
Saving your model
1 Click Apply in the bottom righthand corner of thBrisms/Plates/Polyhedraab

1 Click OK to close theModel Configuration dialog and return to the initid&rojects in
Databasedialog, Fig. 1. The box on thdodel button in the bottom of this dialog will be
ticked off to signal that your data set now contains a model

Note To reopen thdlodel Configurationdialog, click theModel button
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DATABASE PAGE: ORGANIZING PROJECT INFORMATION

TheDatabasedialog, Fig. 1, is divided into 3 levels of data management.

Projects

In the Projects in Databasesection of the dialog, you can create or delete projects and
change theinames. To create a new project, Sgeating Projects from Imported Daaad
Creating Projects from Scratch

To change the name of a project

1 Select it in theProjects in Databasdlist in the upper lethand corner of the section and
type a new name in tHeroject Namebox below

1 Click theChange Namebutton
To delete a project
1 Select it in théProjects in Databasdist and click theDelete Projectbutton.
The message will ask you to confirm deletion
1 Click OK
Surveys

In the Surveys in Projectsection, Fig. 1you can see a list of surveys available in each
project. Here, you can add or delete surveys, provide them with comments, change their
names or create back up files. Thervey ID number is generated automatically.

To add a new survey

1 Click Add Survey in the Surveys in Projectsection. TheProperty Pagesdialog will
open suggesting you to specify your survey parameters

1 Perform all the steps described in thieeating Projects from Imported Daad Creating
Projects from Scratckections. Back in th@rojects in Databasedialog, you can see
your new survey added to tBeirveys in Projectlist

To rename a survey

1 Select it in theSurveys in Projectlist. Its name will appear in theurvey Namebox to
the right

1 Replace the old name with a new one and cliblenge
To provide a survey with comments

1 Select the survey in tHeurveys in Projectlist and click theSurvey Commentsbutton.

The respective dialog will open. For your convenience, you can pin it to prevent it from
closing during other operations, if amy,theProjects in Databasedialog

1 Write necessary comments in the empty field of this dialog, S8akeandExit
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To view or change comments

1 Doubleclick the survey you want to display your comments for or select it in the list and
click theSurvey Commerts button

The Survey Commentsdialog will open containing the earlier written comments
1 Change them as needed, clg&veandExit

To create a backup survey

1 Select the survey in the list and click BackUP button. This will automatically create a
backup fle and add it to th&urveys in Projectlist

To delete a survey
1 Select the survey to delete and click Bedete Surveybutton.
The message will ask you to confirm deletion

1 Click OK. The survey will be removed from ti&irveys in Projectlist

Data Sets

In theData Sets in Surveysection, Fig. 1, there is a list of data sets available in each survey.
They all are characterized by the same configuratwofile, waveform, systengeometry

and output settings). Whenever you do any operations with your datassidject it to
simulation, transform or inversionthe program will ask your permission to overwrite it;
otherwise it will create a new data set, with a name differing from the initial one by an
automatically generated number attached to its end.

TheData File Namebox below the list contains the name, which EMIGMA assigns to each
data set to store it with in the respective database directory

The boxes to the right of the list display information on the type of data (measured or
simulated; frequenegomain, timedomain, spectral, static, gravity), data set ID (EMIGMA
internal number), the date of creation, and output fields.

To change the name of a data set in the list

1 Select the required data set. Its name will be displayed iDdtee Setbox
1 Type a n&v name in the box and clidRhange
To delete a data set
1 Selectitin the list and click thRelete Data Sebutton
A message will ask your confirmation. CliEK
To specify the name of a model

1 Select the data set containing a model in the list. The mada will be displayed in the
Model Namebox to the right

1 Type a new name in the box and cliCkange
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This option may be very useful, since it allows you to provide additional details about
your data set.

To add, view or edit a model

1 Select the data set ihe list and clickModel. The Model Configuration dialog will
open

1 Edit or view our layered earth model on thayers tab and your target on the
Prisms/Plates/Polyhedraab

1 To add a new model, follow the steps described inSpecifying the Number and
Properties of LayerandSpecifying the Number and Properties of Targetgions

Note Once you added a model to your data set, the box avdiel button in theProjects
in Databasedialog will be checked.

To view or edit the survey configuration

1 Select tle survey or data set in the respective lists and ickfiguration. This will
display the Property Pages dialog, Fig. 36, with the profile, waveform system
geometry and output information

To view data set information

To check what kind of information@ata set may contain, click tidata Set Infobutton in the
bottom of theDatabasedialog. The window below will appe#&options may difér for different
data set)

¢ Data Set Info x|

[~ XBorehole
[V Has .arv File

[ Has .pex File

™ Has Related Impedance
Tensors

To search through a number of data sets without the window closing, it can be pinned by clicking
on the pin icon in the upper left hand corner.

1 A checkedXBoreholebox means that the data set represents a-bhmlessurvey.

1 A checkedHas .mag Filebox means that the data set has an attached MAG file resulting
from 3D magnetic inversion within EMIGMA

1 A checkedHas .grv File box means that the data set has an attached GRYV file resulting
from gravity inversion within EMIGMA
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1 A checkedHas .pex Filebox means that the data set has an attached PEX file resulting
from 1D inversion within EMIGMA

1 A checkedHas 3D inversion File box means that the data set ha3Dainversionfile
resulting from3D inversion within EMIGMA

1 A checkedHas Related Impedance Tensorbox means that the data set contains files
for different configurations of an MT/CSAMT survey.

To view grid information

If your data have earlier been subject to interpolation, the resulting grid is attached to the initial
daia set. Whether or not a data set has a grid will be seen frofriths) button in theData

Setsin Survey dialog, Fig. 1. The box on the button will be checked to signal the availability of
a grid/grids. To view grid information, select the data seh@Diata Sets inSurvey list, Fig. 1,

and click theGrid(s) button. This will bring up th&rid Information dialog:

Grd Information 7 x|
Gid Data Seifs] ~Gnd Data Set Infeemation
Otthoganal locd demensions: Data Type:
| Mn | Mac | Npm | deta | [Date
Naeighbou 145 U 1000000 1000000 4 %) 000000
v 450,0000..  450,000000 19 50.000000
p 1.000000  1.000000 1 0000000
Statistics |
- Certtoid of Ged Courterclockwize  Componeris
anarkation of lacal
DataCreated:  [8/28/20021208.5% % [aeamm U-as wrt togiobal | 1. Tx-LOOP
HKvactor Ax - Hx
Giid Data Set v: [36500 i i
IN&H eighbour_144  Changs le 2 |1 I—'o 2 ;: - bCEOP
D:  [ias Delate Gid Windows
~ Relaled to: # | Stat | Md | End a
Project [Cove_Study_Tem 1 00002 000015 -99005
i 2 76006  9e005 00001 —
Survey Sulphide Exploeation 3 00001 000012 00003
4 000013 000015 000017
DaaSet  |Date ki alPMase 5 000017 00002 000022
DataSet  [Measwed 3 000022 000026 0.0002%
e N M 0.2 n ﬁl'\(‘r:’
Doman Type: [Time J|
Export to Profile Data Set I EWWGM(’[W]I Expont to xyz-fie I ﬁ

Remove Exrapolated Points | Difference of gids |

Fig. 9
In this dialog, theGrid Data Set(s)list contains all the grids available with your data set

1 To view information on a given gridekect it in the list. The rest of the fields and
sections of the dialog will display thorough information on this grid and the data set it
belongs to. This information cannot be edited

1 To see more details, i.e. the grid statistics per channel or confayuredmponent
(transmitter, receiver, and separation) in a desired format (fixed or exponential), click the
Statisticsbutton
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The Grid Statistics dialog will open. Toggle through all the available channels and
configuration components to view respectivie grarameters

1 To change the name of the grid, type the new name iGticdeData Setbox in the left
hand part of th&rid Information dialog and clicklhange Name

1 To delete a grid, select it in ti&rid Data Set(s)list and click theDelete Grid button

To export a grid into the Profile Data Set

To export your grid into a separate survey/data set, clickxipert to Profile Data Setbutton
in the bottom of theGrid Information dialog. TheSet Output Profiles dialog might appear
depending on the type of data.

Set Output Profiles | x|

Cutput Profile Definition
" Use Grid Modes for Lines and Stations

{* Export derivatives to Original Stations

To create a new survey with derivatives associated with the original stations as opposed to the
grid nodes, seledExport derivatives to Original Stations Otherwise, seledtse Grid Nodes

for Lines and Stationsto proceed to thExport to a New Survey as a Profile Data Setialog

with theOrthogonal Local Dimensionsfield displaying the coordinates of your grid.

Export to a New Survey as a Profile Data Set l
Orthogonal local dimensions: [V Derivatives via FFT
I Min | M ax | M ptn l delta I
] -1000.000000  1000.000000 32 64516129
Y -537.500000  537.500000 64 17.063492
z 1.000000 1.000000 1 0.000000
Centroid of Grid——  coynterclockwise Export Mode
orientation of local | £ Local Grid Coordinate
X: |98300 1J-axis w.rk. to * Global Coordinate
v- [385125 global X-vector
. ' (degree) Profile Direction:
2 |1 |—0 U oy
V' Do not export points with NO DATA,
I Export | Cancel
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To export as profile data set using the local grid coordinates:
1 Select thd.ocal Grid Coordinate button in theExport Mode section

1 Select between the two options for profile direction in the respective section. If you turn
theU button on, the profile direction wiloincide with the Xaxis; with theV button on,
the profile direction will coincide with the -éxis

In the example above, if you select thacal Grid Coordinate option, with theU option
turned on in thérofile Direction section, your profile in the salting data set will start at
11000and end at 1000, with 32 stations spaced at around 64.5 m.

To export as a profile data set using the coordinates of the original data set:
1 Select theslobal Coordinate button
1 Select between the two options for profiieection in the respective section.

In the example above: the profile in the original data set, as seen from the number of
stations (32), the step (64.5 m) and the X coordinate of the profile center (98300) in the
Centroid of Grid section, starts at 9780and ends at 99300. The angle of
Counterclockwise orientation of local Uaxis w.r.t. to global X-vector (degreg is 0 in
this caseTherefore, the exported profile will have the same coordinates and, sinde the
option in theProfile Direction section igurned on, will coincide with the 2éxis

1 To prevent export of points containing no data, check the respective box in the bottom of

the dialog

1 |If the grid has attached derivatives, therivatives via FFT checkbox can be used to
indicate whether or not thidata should exported.

1 Click Export. The new survey appears in tBerveys in Projectlist of the Database
dialog containing a new das&t. Change the name of the survey and data set, if necessary

To export a grid into the Geosoft format

To use your data in Geosoftodés Oasis Montaj,
Export to Geosoft (.grd) button in the bottom of th@érid Info rmation dialog, Fig. 9. This will
bring up theGeosoft Exportdialog:
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Eocosiomot .
r Data Selection
Data I Data v
Profiles: Responses: CDmpOnen!s l_
Phasor: eal
Output
Geosoft I
(ard] file:
Process: [
Export I Esit I L’

1 Select the data type you want to export fromDia¢ga dropdown list

All data obtained by means of import or simulation in EMIGMA, subjected to
normalization, etc., are considered asecdata and referred to &@ata; all the rest-
calculated through various algorithmsare considered as optional and referred to in
accordance with their type, e gpparent ResistivityApparent DepthIP, etc.

1 Make necessary selections in tReofiles, Responsesand Components boxes. Select
whether to exporReal or Imaginary phasor information irPhasor radio. The Geosoft
format can take only one component or channel at a time

1 Click theOutput Geosoft (.grd) File button to bring up a standard Windeggle Open
dialog, browse for the directory and folder to save the output file into and@pek.
The output filename will appear in the respective box

1 Click Export to complete export to the Geosoft format
To export a grid into the XYZ format

1 Click theExport to xyz-file button in the bottom of thérid Information dialog, Fig. 9.
The XYZ Export dialog will open offering two different options of export: one transfers
data to the standard XYZ format and the ot
format
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x|
—Data Selection
(% Standard XY2Z
Profiles: Channels: " Dasis Compatible $YZ
Exp | Data | OutputName | Tx | Rx | Resp
v X X
v Y Y
v z Z
v Data D1.To.Txl GEARTH Gzz Total
«| | &
[V Select All Profiles Channel Selection Channel hame setting |
Output file: I
[
Browse | Help | Export | View | Exit |

Select the profile and channel to export in the respective lists. You can choose to select
all available profiles by checking the respective boxes below the lists

Click Browseto bring up a standard Windovesyle Open dialog, specify the directory
andfolder to save the output file into and clilave The output filename will appear in
the Output File box

To view the output file in the text format, cliskew in the bottom of the dialog

Click Standard XYZ if you export your data into the standard XYa&rhatand Oasis
Compatible XYZi f you export them into the.Geosoft

remove fino datao points from your grid

Click the Remove Extrapolated Pointsbutton in the bottom of th&rid Information
dialog, Fig. 9. This will bring uphe Set Spatial Radiusdialog:

Spatial B adius: |1 6.7244 Estimate |

" Slow ' Fast

0K I Cancel | Help I

Set a required spatial radius to restrict the area of interpolation. You can also click the
Estimate button to use thestimatedadius

In the present example: a spatial radius of 50 means that if there are no datadiuthe
of 50 m around a given poirit a grid cell center] this cell will be removed from
interpolation

Select between the slow and fast interpolation algoritfshosv is more accurate, but fast
is almost always sufficiengnd clickOK
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Your new grid willappear in thé&rid Data Set(s)list of the Grid Information dialog,
Fig. 9.

Note To view your grid, select the data set and click@niel Contour button B¥ on the main
toolbar.

To calculate the difference of two grids

To create a new data set which camgahe difference of two grids, first select the grid data set
that you would like to subtract from, then click iéference of gridsbutton at the bottom of the
Grid Information dialog. TheDifference of gridsdialog appears:

In this dialog, the gd data set that you selected is displayed uldgal Grid . The name of a

default grid that is to be subtracted from the initial grid is displayed 8elected Grid Ta This

grid can be changed by selecting a different one frorD#ta Sets in Currert Survey list. The

data sets that are not selectable are displayed with a red diamond next to the name. The selectable
grids are listed under the data set name. The name of the resulting data set containing the
difference of data is displayed undesult Grid Data Set Name This default name may be

modified. ClickSubtract to create the new grid data set.
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