1D CSEM INVERSION TUTORIAL
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CSEM Inverse
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Steps:
1. Data organization and import
2. Examine data through plots and Survey Editor
3. Perform initial modeling

4. Perform controlled inversions

5. Inversion evaluation
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The data in EMIGMA is organized into Projects, Surveys and Data Sets.

—*! Database: E:\Producthsampledatabases’ -|E| 5[

3alfFse | Surven[leview | Data Correction | Data Reduction |

Survey Mame: |Land CSEM Survey_1ts for inversion_L Change |

. Survey |D: ]
Copy | Survey Comments | BackUP I
ot | ET Deleia Survey |

Project ID) |2 N Eﬂ L

Date Created:

8/10/2017 2:16:26 P

Data Set Simulated Diata Set ID: Bl
Dromain Type: Frequency Date Created: 241052017 2:16:37 |

Data Set Name: Responzes:

[Aapers2 shallow 1200 ﬂl L;"s;?;?;d

!
C5301me_Bom 1863 Madel Name: Tod

SecFile_CS3DInv_B om_18l33;|
|5Iayels2 shallow 1200 Change
Change Name Data File Name:
Delete Praject CSEM_eramples_3.dat [ Model Delete Data St
Creale Project Configuration | I~ Grid(s) | Data Set Info

Thiz license maintenance expires July 01, 2018

Project Mame:

Across the top, there are four tabs, Database (view shown above), Survey Review, Data Correction
and Data Reduction, as discussed on the next page.
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3. Perform initial modeling

4. Perform controlled inversions
5. Inversion evaluation

Database — Organizes the data into Projects, Surveys and Data Sets. For each
data set, any corresponding models and grids are also shown (if the
appropriate ‘model’ or ‘grid’ button is checked)

Survey Review - Allows the user to review the lines and data points. Data
sorting, filtering and profile name modification options are available.

Data Correction — Enables the user to delete points and components. The user
can also modify values in a number of ways such as applying a shift,
multiplication by a factor, inverting the sign, etc.

Data Reduction — Allows the user to reduce entire data sets (measured or
simulated) in a single operation

For a detailed description of each feature, please refer to the EMIGMA Manual.
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CSEM data must be imported through a .gct file. Column organized data in ascii format can be imported
to QCTool for organization and processing prior to import.

DATA

5 Line Easting Northing Depth (m) GP5_Z FREQ () Curr (&) Orient (deg) Aspace(m) Vx.I(nV) Vx.0(nv) Vy.I(nV) Vy.o(nv)
L1 1e914Z2.20 2Z6561.80 -0.10 * 0. 5000 1.00 qu] i00.0 -4.65112e-07 -6.33771e-07 -2.72988e-06 -3.93512Ze-08
L1 166547.80 228066.00 -0.10 * 0.5000 1.00 300 100.0 -6.0904%9e=-07 -2.45836e-06 -5.08496e-06 -3 .558344e-06
L1 168131.20 2Z27146.40 -0.10 - 0.5000 1.00 20 100.0 -2.0804%92-05 -1.683252-05 -4,10244e-06 6.43980e2-06
L1 163874.20 222619.00 -0.10 * 0. 5000 1.00 20 100.0 -5.27675e-05 1.71213e-05 4.44177e-05 6.22607e-05
Lz 165804.80 229679.20 -0.10 * 0.5000 1.00 20 100.0 -1.540412-04 —-£.95028=-05 5.34330e-05 9.893%22e-08
L3 166614.80 229819.20 -0.10 * 0. 5000 1.00 20 100.0 -3.00521e-05 -1.5703%=-05 4.26581e-05 4.09867=-05

-data is usually organized by line with the line column selectable in the import to EMIGMA

-coordinates of receivers are given in 2 columns for easting and northing

- depth of electrodes can be set

- GPS-Z elevation can also be imported

- the frequency of each set of data is given. the order is not important as it will be re-ordered during import
- the current for each measurement is provided

- the length of the voltage receivers are given through the Aspace channel

- if 2 voltages are provided they must be orthogonal measurements as should magnetic measurements

- voltages are normally provided in nVolts and magnetic fields in nTelsa but these units can be calculated from
other units once imported to QCTool

-voltages channels should be labelled VVx and/or VW and magnetic channels Hx, Hy and/or Hz

- voltages and magnetic fields should be measured parallel and perpendicular to the lines

- rotation to these orientations can be done in QCTool
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1.
2.
3.
4,

5.

CSEM data must be imported through a .qct file. Column
organized data in ascii format can be imported to QCTool
for organization and processing prior to import.

i.“ EMIGMA Import Formats

Raw Data Formats I Other Sources

X
|

HEM - FER Helicopter (.get or ASCI format)
GTK Fized 'wing FEM [ qct ar ASCI format]

AMIAA TEM
Crone [.pem or raw format)
Geonics TEM
Geonics 61
Phoenix TEM [.usf format)
SIROTEM-3
2 |5MARTem

TEM-FAST [tem farmat]
tenaTEM [.usf format]
UTEM3 and UTEM4
Zonge GDP_32 TEM (.avg farmat]
Zonge TEM [.usf format)

Dipole-Dipole FEM [ qet or ASCI fomat)
Geonics FEM

Geophex GEM-2 (.got or ASCI Format)
b zw-bdin [.qot or ASCI format)

WLF [.act format]

 D'ata Group:
@ EM  CSAMT/CSE
" Patential Fie " Magnetotelluric
i IP/Resistivity
Airbarne TEM [.qet or ASCI format] -

EMIGMA Import Formats

1w Data Formats | ther Sources

CSEM Inverse
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Browse and select data file for import

Inputs. Import 'Wizard. Setup 1.

File Marme IF:\Interp\cggvelitasUuneEW Thnetherlands_datahcsem_Profiles.qot ﬁowsa |
File Type: ) Asnii Farmat ¥ OCTool Farmat
Line | E asting | Marthing | Depth | GPS_=# | FREQ | Curr | Orient | Aspace &
L1 1691422 226561.8 -01 1e+030 05 1 20 100
L1 166547.8 228066 -01 1e+030 05 1 300 100
L1 168131.2 2271464 -01 1e+030 0s 1 20 100
L1 163874.2 229619 -01 1e+030 05 1 20 100
L2 165804.8 229679.9 -01 1e+030 05 1 20 o0 ||
L3 166614.8 229819.9 -01 1e+030 0s 1 20 100
L1 165195.8 2288516 01 Te+030 05 1 20 100
| ?I 1R7R7N A ZPARRN A 01 1r+30 na I 1 N 1ﬂﬂ_|L|
4 3

¥ | Besistiviti D[ Static Bemaiti] o Ereauenss Dsmat

General information from file

r Electrode Array Selection:
" Dipole - Dipole

' Pale - Dipole
" Pole - Pole
* Land CSEM

- Data Group
T EM & CSAMT/CSEM
1 Potenial Field c

€ Schlumberger/wenner

 IP/Resistivity

[CSAMT [ qot format]

Phoenix CSAMT (avg fomat)
Zonge GDP_32 CSAMT (new and legacy .ava fomat)

0K | Cancel |

Line label channel. Imported data is organized b

The length of the dipole receiver is set through the Aspate

Transmitter coordinates may be imported here or later'once
imported. format provided on interface for import

Line alue

ILINE VI

Line Direction
 Eastfiest
1 HorthSouth /

Time base [mEes]:

Dipale Length:

Multiple Dipale Length;

Humber el

ICentra paint I
I jv
(Htaut Homal=atian

%) Wommalize to curent [FHesistii)

e ba it o

) Homaliee o) primanselage (F]

& coordinates for Gradient affay

®: o %2 [0
™ Import Transmitter
v1: [0 vz [o
Y/
/ < Back Mext > Cancel Help

annel

Click “Next” to proceed to the next step



Data organization and import CSEM Inverse
Examine data 6
Perform initial modeling
Perform controlled inversions
Inversion evaluation

At this stages, we select the channels in the data file.

A NS

1691422 226561.8 01 1e+030
166547.6 228066 01 1e+030
168131.2 227146 4 01 1e+030
163874.2 223619 - 1e+030
165304.8 2296739 1e+030
16EE14.6 1e+030

receiver locations data channels

; W-” e '[ error channels if available
= H = E =
I= [ = F 7
- 4 - data units
Current channel with T <
current units B frequency channel

Click “Next” to proceed to the next step
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A NS

Data organization and import

receiver locations

Current channel with
current units

2425365
2428365
2425365
2425365
2425365
24258365

196535.9
1965359
196535.9
196535.9
1965359
1965359

eene o
[5 NORTHNG =]
oz o]

CSEM Inverse
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In this case, we have 2 voltages and 3 magnetic fields.

7l =

a-ehannels
r [
r B
r j
r E
r [~
data units

Click “Next” to proceed to the next step
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CSAMT Inverse
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Import C5AMT data to EMIGMA datab

- Project and Survey information

Froject Mame : Survey Mame : DataSet Mame :
Iterry new czamt project 4487200 IMeas CSAMT
Meszages :

... Start ta import first paint ...
Import - & I  Crgate Mew Sy

... Create New Momal data set ..
... Create Mew Impedance data set ...
.. Link Impedance data to Survey .

Al ot | ... OCT data has been imparted ...
Spsten Canfiguratian |
T SEE—

¥ Import all stations into one line

Click “Import” to begin
importing. Once finished,
click “Finish” to complete
the import procedure.

Tx/RX settings

here you will locate your Tx and specify the
dipole length of the Rx's. These can be
modified later in EMIGMA if desired

< Hach Finizh [Earce!

Help

Multiple Tx's

Import data separately and then merge
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. e . Property Pages ol x|
3. Perform initial modeling el W Yl
1 1 ~Domain Time Urits—
4. Perform control Ie_d inversions E = . —— s e
5. Inversion evaluation : A R B —
4 1024.000 Wayeform Settings I Fulse To Step |
7 128,000 M‘;_"e - 1 ic Step
s s :’ I Bepiace Intial Frequency(Hz) |1 I
) ) 10 16000 Freauency # O (e | i
1. Select the CSAMT Theory project to view the survey 2 s et B [ T S
14 1.000 2 2
Database I Survey Heviewl Data Correclionl Data Heduclionl ﬂl M‘
r Projects in Database  Surveys in Project —Spectral Mode
Costa Rica E§§m¥ gurvey dimped Input
Cs Survey grid impedances Syt SR l_"
BEE%UHSB&E . Suvy g ecesﬁedit : I;Z;mg m::ex e Mees reuency [C—
o s o e | - A S S
CSAMT synthetic 1 MT 5 I d HighF z .
Egﬁm; iﬂ:mzt:ig urvey line impedances_HighFreg 4 | [ >| m:gww skip I—s Bee brpiee (L2) |—18*930
Eoul synithetic Base Period (s) e+030
us . . <= Generate and Add to the Frequency List | i
Eurape Finland Data Sets in Survey Retreive/Restore
Progatic;  [12 oo 1 oK | camcel | b | b |
Date Created: \mpegancas L3 difping . ¢ o .
[P eGP || |meedanees s 3. Click ‘Waveform’ to check frequencies
Praoject M ame:
ICSAMT Theory
temy new_csamt project - Ln 1-3  tev electrodes 10m_Proc - CSAMT - Survey Editor ol
2. Click configuration ol sl o =L
N Mode! Name: W / - om - - om om om am -
Data File Name: = /
Name i /
[CSAMT db_103dat [~ Model - - "
= Doos e
= ‘ Configuration [~ Grdis) A - [
o | - —‘l Ll
Al Sort Locations e [
A=
o[ “ "
. . e i n
4. Check lines and stations foredtrectness by Bt
o . : [ o o
clicking|#¥] “Survey Edito™  button  to -
—> [
—TroCQt asstom{ —
show lines and transmitter loca
590000 591000 592000 590000 504000 595000 596000 597000 590000 599000
For ek, press FI. X:504843:5625 ¥: 4440085 5000 [Z-0:200000 i Z

CSAMT Inverse

6
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In this tutorial, we will be working with the CSAMT
demo database available through our website.

We will start by examining a synthetic data set in a
project titled CSAMT Theory.

Select the survey and data sets as shown (on the
right) in the database:

— Projects in Database

— Surveys in Project

CSAMT Inverse
7

Database I Survey Review I Data Corection | Data Heduu:tiu:unl

Cozta Rica

HudsonzE ay

USG5

Cominco Spokane
new synthetic
CSAMT spnthetic 1
CSAMT synthetic 2
CSAMT synthetic 3
china

s

Europe Finland

Project 1D: I1 2

D ate Created:

CSAMT Survey
CSAMT Survey and impedances

CSAMT Survey grid impedances edit
MT Survey gnd impedances_edit
CSAMT Survey and impedances:_edit_|
MT Survey line impedances_edit

MT Survey ling impedances_HighFreq

IE;"E?HED'I 410:00:04 P

Froject Mame:

IES&MT Theom

—Data Sets in Survey

impedances t
impedances t2
impedances t3 dipping
impedances back.

Click the Plotter button on the toolbar to load the ‘Fields’ and ‘impedances t1’ data sets.

With the Plotter, the user can display not only the electric field and magnetic field data but also the
impedance data (with the respective real and imaginary components).
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You can plot Z, E or H data is various manners
Impedance apparent resistivity uses the MT formula

Load data set in plotter

Switch between Profile and Spectrum mode

Toggle between frequencies

W o] Bald 2 5] ZEE e R B 8= b 4‘|||:> L B e e L e e |

! Plotter - terry new csamt project - Ln 1-3 tx rev electrodes 10m_Proc - CSAMT_

CSAMT Response
—&- line3, 16 Hz, Zxy Tot(l M)
0.12 —— |ine3, 16 Hz, Zxy Tot{Q M)
—e— line3, 16 Hz, Zxy Tot(Am M)
s S S S N ¥ S S S S CONT aht mouse click
= - Spectrurn hMode
E e patatiam Mode
o Tl Lermath o e
3 0.06 .
£ Fieldfltnpedance Data
= T L T e T S . o T T B LR | B s
0
1)
m L1 B R e et T R TR TR PP TR
0.02 ? _________
0.00 I I \ I I
594800 595300 595800 596300 596800 597300 597800 598300 598300

Easting X (m)
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The figure below shows the Hy component with the real component (in red) , the imaginary component (in blue) and
the amplitude (green) -- all on the same plot.  The plot is shown in Spectrum mode on the next page.

B o] wald e =] ZEE e B =T = e s o s e e e

2, Plotter - terry new csamt project - Ln 1-3 tx rev electiodes 10m_Proc - CSAMT_

Toggle between stations/lines

2.50

200 g b ] . ’ : ‘ ‘ . g fEEEE e eemmeeeees

- =Ies line number |
— USRS S L S O SO O S S — — LN S — frequency
= E E 1 E 1 1 1 1 E E ; / :
= YT e T Ll b AR
b ; ; | ; ; ; ; ; i i ‘& line3, 2 Hz, Tot] My Hy | |
g 5 S e p e T s A - line3, 2 Hz, Tot@M) Hy [~
> 050 : : ;
€O
[

n.00

-0.50

100 I | I \ I I

594800 595300 595800 596300 596600 597300 597600 598300 598600

Absolute X {m)
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The plot below shows the Hy component in Spectrum mode. Here, the response is shown as a function of frequency.
The Real component is shown in red, the imaginary component in blue and the amplitude in green — as indicated on the
previous page. The Fields/Component dialog is discussed on the next page.

-2 line3, X 597338.38, Tot({l M) Hy
¢ line3, X 597338.38, Tot(Q M) Hy
-&- line3, X 597338.38, Tot{Am M) Hy [

~

=

H
o

L LTI EPIE. G I RRLCGIOIII TR L e B
=
e e e
4]
L[]
c L T N T ST
Q
o
7 25 U . S O
O
o

II\I\Il | I I I | I I |
L] 10 20 30 4.0

Log (Frequency (Hz))
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Response (Degrees)

Click “Channels” button on the toolbar
and select “Field” in the popup dialog (as shown)

Check “Phase’ option, and click “OK”
to display the phase

Phase (degrees)

EM Response

Absolute X (m)

Channel Selection

CSAMT Inverse
11

~Indicate Channels

~Chan #+ Frequency Position
V1 ‘ |454 vl | vl
Fields and Component =
~ Available Data Sets in Survey
Name ] tModel Name I Data Type | [ .
fields Freq Sim 5 L Fiemu
impedances t1 Freq Sim S 2nd Dataset
[~ Residual Type:
C L L2 & Absolute
' Measured  Simulated ' Processed
- Indicate Fields ~Selected Info
-~ Total ~Background Frequency Number: 8
™ Real [~ Real Value 215 Hz
[~ Imaginary [ Imaginary
I~ Amplitude [ Amplitude Profilefslosalet | R ¥
¥V Phase [” Phase “Dipole Receiver \
[~ Ap Resistivity [~ ApResistivity © X (N 78 " Total )
- Secondary ~ Total - Freespace —— Cyw ooy cz \
™ Real -
. n)
I Imaginary [~ &pply to &ll Channels RX S('IeCtlon
[ Amplitude
™ Phase
[~ Ap Resistivity I
-~ Freespace- ~ Phase Bipole Receiver
™ Real [ =
= * Degrees
= Select Separation
[ " mRad | |
[ 4p ivity
oK Cancel I




Response (Volts/m)
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You can also switch between electric field and magnetic fields.

Click the domain %| button on the toolbar to view the following dialog:

6 5000-007

Plot Mode and Data Type Selection

==

- Plot Mode
" Profile & Spectum

€ Separation

/4  Dipole ¢ Bipole

/|

i~ General Info
Survey Domain: Frequen/

Dataset Number, 2
Profile Nyper: "

/

~DataType———
~ Frequency Domain
-~ Electric Figld————————

-~ Magnetic Field

& Dipole \Lx:ui[‘

~ Magnetatelluric / VLI 1
(& Impedance Tensors
Tip \

CSAMT Inverse
12

H field

/ No. of Frequencies: 12 ~ Static DC)
E f. Id Min: 1.0000 Hz ¢ Gavity € Magnetics
e Max 48410000 He C Resistiviy
A |
EM Response L—' &)
[ on, aoa1 ¥ T \
/
¢ :
/ - — »
§
3
a &
- - - N 1
Absolute X (m) o ™ = =

Absolute X (m)
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Pioject: temynew esamt project Surveyr Ln 1-3 e ey electiodes 10m_Pro

Data Sets in Survey: g Selected Dats Sets to loadt

[ ModelNeme | Type |
M

aime
CSAMT_
| 2y ¥

1 2y Margd Zsy

You can also plot the impedance data using the Plotter. \ =
\ <~ Remove fiom

Select the ‘Impedance/Magnetic Ratio’ data sets in the same survey ..

- Load I
after selecting the Plotter button to load the data set. - e —
MT/CSAMT/VLF Tensor Selection |. P I
—Available Data Sets in Survey
. . Name I tModel Name I Data Type ] " Measurec
Double-click the white background on the plotter mpedances i FreaSim o . ; “:
window to access the Channel Selection dialog. e
Then click the ‘Field’ button to access the [ Rliabt ,
V¥ Real Impedance Tensor Tipper

‘MT/CSAMT/VLF Tensor Selection’ window, shown on

IV Imaginary [T 2w W Zw [ Zavg (250
Ampli
the right. [ e My I8 2 I oo r 1
[” Phase [ [) 2w

Check ‘Real’ and ‘Imaginary’ components and the s B Rotaion i degrees)
Impedance tensors, Zxy, Zyx, to display the data. ~Response ———————

— 2D Decomposition Featt

IV Total [ Incident

I FRotational Angle [T SkewAngle
. . e
You can also switch between ‘Apparent Resistivity’ and T e ooedres
‘Phase’ by checking the appropriate boxes. Bt O \ ™ 2w ™ Zm

Profile(s) Available

An example plot is shown on the next page. o ] Aovh Camponens ol Chomc

0K | Cancel Help I




—
v

[ LINE2, 512 Hz, Zxy Tot(I M)

|7 LINE2, 512 Hz, Zxy Tot(Q M)

-------------------------------------------------------------------------

1. Data organization and import
2. Examine data
3. Perform initial modeling
4. Perform controlled inversions
5. Inversion evaluation
To illustrate the different plotting capabilities for an impedance
data set, an example from the Costa Rica Project =—
is shown below:
CSAMT Response
R TN .........................
E S SN U AU U O U L U O
g Lo s amasanlinandsamasas e snasandsanadvuas aidsanssdvisamisanisafasandvandsanl vanduan Db sl s s awas
g 0,200 |- O\ TGt
2 L il i Y
- S N SO DR DN RN M DS DR U N Y e
o P I N S D ] P i : i i

303000 303500 304000 304500

Absolute Y (m)

305000

305500 306000 306500

CSAMT Inverse
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-Projects in Database — Surveys in Project

|CSAMT Theori
Costa Rica
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1
CSAMT synthetic 2
CSAMT synthetic 3
china

us

Europe Finland

Line2 merge no dup_no2Hz edit

—Data Sets in Survey

Dig Gaus 9 5.00

CSAMT Response

. “[—-Phase (deg.)

S —

-

g | B e . o D

ma . | ‘ “V"W‘“l
| .. Apparent Resistivity |
H (Ohm-m) |
1 ]
. !

\
.i L .1-- feeaees ‘

Both the ‘real’ and ‘imaginary’ components of Zxy are shown in red and blue respectively.
The corresponding ‘Phase’ and ‘Apparent Resistivity’ plots are shown on the right.

To access the CSAMT Tensor selection options for plotting, double-click the white background on the Plotter

window and then click the ‘Field’ button.
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The object is to perform some initial modeling in order to get a “feel” for the
background resistivity and thus estimate the parameters for the ‘initial model’ ,which is
to be used for inversion.
EM Response
1000 H 1 I 1 : I : H
e T SO0 5 o 5 Mot 2 - measur@ddata --------
800 I b dd ' I .
£
E 600
)
&
c
2. am peewsesdieschmedaeiaipisivenandpavdiaa el o
2]
o)
- U SN SO S O
) s S L B R L B B B e S B B B B B e O e e L iy S L S O S B G B B G S B S U S5 O S0 TS50y
G
, 3
0.00 1.00 2.00 3.00 4.00

Log (Frequency (Hz))
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You can view existing models for a data set by clicking the Model button, as shown:

—Data Sets in Survey

| CSAMT_1592 Data Set
Model 24

Marg 3 z prev Domain Type:
Marg 3 zxy st24

Marq 3 _FarField Data Set Name:

Sin

Fre

|Model_24
Model Name:

|Model 24
Data File Name:

CSAMT_db_105.dat

< vV Model H

Prisms/Plates/Polphedra LG.VEIS]

Insert Layer

Replace Layer
Delete Layer
Undo Delete

Restore

<-- Import Layers

N‘ Susceptibility ] Resistivity ] Density f Thickness |
1 0 1e+008 0 1e+008
2 0 900 0 135
3 0 250 0 600
4 0 10 0 1e+008
r Edit Mode: —Layer P.

Layer #
Resistivity (Ohm.m)

Relative Permittivity

Relative Permeability

Susceptibility

Density (g/cm”3)

Thickness (m)

r Configuration
Survey Name Model_24
Model Name Model_24
Total Number of Layers I4
rDepth
Top Depth ]l]
Bottom Depth -135
i~ Cole-Cole Polarization Mode P: —
C (exponent) parameter
dimensionless g
M parameter (chargeability)
dimensionless L
T (time constant) parameter [—
seconds g

r— Resistivity & Susceptibility Grid Data Files

l

o]

Cancel |

Help

You can also create models for a given data set by clicking the ‘Model’ button and then

specifying the parameters for a 1D layered earth model and/or a 3D model.

To learn more about forward simulation, please refer to the EMIGMA manual or the

FORWARD Simulation tutorial.
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CSAMT Theory
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1
CSAMT synthetic 2
CSAMT synthetic 3
china

us

Europe Finland

[1 3
Date Created:
7/22/2014 3:22:52 PM

Project Name:

Costa Rica

Project ID:

1. Select survey data

CSAMT Inverse

To perform a 1D CSAMT inversion:

17

2. Click the 1D button on the toolbar to see the following window:

—Data Sets in Survey

N”

\¥5 CSEM/CSAMT 1D Inversion

=101 %]

Database

Project

Supvey

I FiInterpiRockGeniComplete SurveystSpruceMauntainiSpruce_DB\Spruce_DE.mdb

Dataset

berry mew csamk project  ID: 12

—Frequency

Select all |

Mumber of selected
frequencies

—

I Ln 1-3 kx rev electrodes 10m_Proc

—Component

 Figld & Impedance

G aneed Sefeckion |
Mo, of selected Il_
cormnpanents

™ Multi Locations

Selech loration s |

| CSAMT ID: 1748

— Inversion Technigue
& Trust Region © Gecam

{underparameterized)

™ use Plane Wave method

— Initial Model (51 units)

Set Initial Model

Use inversion result of the previous
location as initial model

Current Profile Index

Total Mo, of Locations

Mo, of Locations Done

Processing Message

111

~Phasor

e e

v App Resistivity

™ Phase

Processing progress

I™ Flip quadrature daka sign

et Inversion Settings From a Log File

I™ Close applicakion when inversion completes

Run Cancel

Help |
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1D CSAMT Inversion Interface

Select components
used for inversion
ZorV/H

Create a starting

model, and constrain
model parameters

For a consistent
model, use result of
previous point as
initial model

Specify multiple
locations to be used in
inversion, if available

1. Data organization and import
2. Examine data
3. Perform initial modeling
4. Perform controlled Trust Region or Occam inversions
5. Inversion evaluation
/‘gm/
Database I F:\InterpiRockGeot Complete SurveysiSpruceMountaini,Spruce_DB\Spruce_DE.mdb
Project Survey Dataset
terry new csamt projeck  IDn 12 Lm 1-3 tx rev electrodes 10m_Proc ICSF\MT I 174
~Frequency ~ Component ———————— [ Iversion ique —— | Current Profile Index I
CFeld & Imped _——T* Trust Reqion " Occam _
= pEETan (underparameterized) Tokal Mo, of Locations I
[ use Plane Wave method i, aff Lorectitoms D I
—Initial Madel (S units) Processing Message
Adianced|Seleckian | |
Set Initial Model €—
Mo, of selected I 1
components 5
Use inversion result of previous
FNrgEE:;é;:EIECtEd r location as initial modelws\\
[ Myl Locations \
|14
Selech Lacations ey
—Phasor
r Aw#htude ¥ app Resistivity " Phase Gk vy Siines P e Flle
Proces ng progress
[ Close applicion when inversion completes —I : Eemeel | \ Help |
Choose frequencies for Flip data sign |f it is opposite
inversion to the sign convention

Choose real and/or imaginary
phasor data for inversion

Load inversion settings
from a log file and set
name for log file
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2. Examine data 19
3. Perform initial modeling
4. Perform controlled Trust Region or Occam inversions Inversion style
5. Inversion evaluation
Inversion style:
/ =lE1Xl There are two distinct inversion
Database IF:'I,Interp'l,RockGeo'l,Complete SurveysiSpruceMountaini,Spruce_LB\Spruce_DE.mdb technlques that are aval Iable
Project Survey Dataset
terry new csamt projeck  IDn 12 Lm 1-3 tx rev electrodes 10m_Proc ICSF\MT I 1?4i Trust Region
~Frequency ——————— ~Componert “”ff‘””:“_”‘q e Cursntprfie ndex | An underparametrized technique
. % Impedance * Trusk Region ICCAMN : .
CFed  Tmped — o cflecios | \wijth a fast rate of convergence.
| — I~ uso Plana ave methad Ho. o LocatonsDone | Utilizes (user-defined) simple bound
Prozessing Hessage constraints to solve the least-squares
—Initial Model (ST units) ———————— - . . -
_ pebarced seerien || [T f‘“ _tt_’lm . minimization problem. Inverts for
seectal || ot = both resistivity and thickness.
number of selected 2 r :.Iseti!'uversic.-r!tl_'elsult C-lal‘lthe previous
Frequencies l_ U Locatione oCarion as inicial mode|
I " Selech Lacations ) . Occam H
o o | e e Over-parameterized and smooth
r Arnplitue 4 Y (Rt I Phass Get Inversion Settings Fram a Log File Inve rSIOn EaCh Ia-yer has a flxed
thickness and the inversion only

Processing progress

inverts for resistivity.

[™ Close application when inversion completes Run Cancel | Help |

Please refer to the Help section of
EMIGMA or the EMIGMA manual
for more details.



abkrwdE

Data organization and import
Examine data
Perform initial modeling

Perform controlled inversions
Inversion evaluation

\“SCSEM/CSAMT 1D Inversion

CSAMT Inverse
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/‘m/ Choose frequencies for inversion

Database

Project

Survey

Dataset

I F:\InterpiRockiGentComplete Surveyst SpruceMountaind Spruce_DE\Spruce_DE.mdb

kerry mew csamb project  ID¢ 12

Ln 1-3 bx rev electrodes 10m_Proc

ICSAMT 1D
r on Techrique —————————

—Frequency — Component i Current Profile Indzx
X ' Trust Region ' Occam
€ Fiel ke . Tokal Mo, of Locations
.| {underparameterized)
W i e Mo. of Lacations Done
" ; Processini
~Initial Madel {SI units)
Ay aniced Selection |
Set Initial Madel
Setat ) Mo, of selected ll—
COMpONEnts
Murnber of selected 2 - Use inversion resulk of the previous
frequencies location as initial modsl
™ Wulti Lecations
I 14
Seleat Locati
m ™ Flip quadrature data sign
—Phasor
r gl i REpIREERHiTlY I Phase et Inversion Settings From a Log File
Processing progress
[ Close application when irversion completes Run Cancel | Help |

After examining your data, choose which
frequencies you wish to utilize for inversion.
The best model will be computed for all
frequencies for comparison.

Inversion Controls

In CSAMT, Vx and Hy fields are typically measured,
and impedance Zxy will then be processed from field
data. It is standard to use impedance data for inversion,
but using field data would give you information not
included in impedance such as, the variation along
profile is mainly in current (E-field), or both fields for
anomaly.

As this inversion process is suitable when the ground
Is smoothly varying laterally, you may choose to use
the previous data point’s final model as the starting
model for the next point. This will also speed up the
process.
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Initial model
Max number of lavers allowed I 50 Inwversion Technigue:

Margquardt

— Model settings {Moke: model should include lower half space. )

—Generate uniform layers

Thickness {m} I 149951 Total number of layers |2?

Resistivity (Ohrm®
esistivity (Ohm*m) |15 General te Default Settings |

Mumber of Selected Components I 2
MNurnber of Selected Frequency I 14

—Resistivity and thickness to inwert

—Insert a layer

Thickness {m) I 31.1953 Insert laver index I 1
Resistivity (Ohrn*m) 6. 7015 Insert a layer |

Allovwed nurnber I 55
Selected number I 7

Import Lavers Total thickness
# ahove hasemenl & lgilshzy

S | Resistivity | Thickness {m) |
1 6.701300 31.195z299
2 25.096001 140.453705
3 95.715599 1441.567591
4 2123.578613 1000000000, 000000

To edit a value in the list, double click the value then input a new walue.
To delete a layer, select the laver then press DELETE key.

Model Constraints |

Set constraints to the layers. Default is
to invert both resistivity and thickness
without bound limits, To make changes,
click "Model Conskraints".

[s]4

Cancel | Help |

Generate a Starting model:
First select how many layers in total that you would like in the model, set the initial

resistivity and thickness. Then click “Generate Uniform Layers”.

Modify Starting model:

CSAMT Inverse
21

Create a Starting Model

Import Layers: If you have created a
forward model that you like, you may
import it as a starting model or if you have
a previous inversion that you like, you
may import it as a starting model.

Insert a layer: You may insert additional
layers at any stage.

After making a starting model (whether by importing or generating), you may edit the
resistivity and the thickness of the layer by simply double-clicking on the parameter (value).
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Inversion evaluation

Perform controlled inversions

Set model parameters to invert

Click an "lrnwert or "Set Bound" item to select/de-zelect the opti
click the value, then input new value.

Allowed number of parameters to invert |1 4

X

on. |f "Set Bound"' option is checked, to edit min/max bound value, double

Selected number of parameters to ireert Ig

— Resistivity Setting:

Layer i | R ezigtivity | |t | Set Bound | Bound - Min | Bound - Max -
1 100.000000 ¥ Invert Resistivity | [ Set Bound
2 100.000000 ¥ lrreert Resistiviy ¥ Set Bound 25.000000 200.000000
3 100.000000 ™ Irevert Fiesistivity [T Set Bound
4 100.000000 ¥ Irwvert Resistivity | [ Set Bound
5 100.000000 it [ Set Bound

ity | JEd et Brund ponooooon 8
T 00 Onnnnn H | = = P
< I_'I_I
Remaove &l Apply Selected Min Apply Selected kax
It Al Set All Bounds Bounds Bound to Al Bound o Al
— Thickness Settings

Layer# | Thickness(m] | et | Set Bound | Bound -Min | Bound - Max -
1 200.000000 ¥ lrevert Thickness ¥ Set Bound 20.000000 400.000000
2 200.000000 ¥ Irwert Thickness | [ Set Bound
K 200.000000 [ Ireeert Thickness et Bound
4 ™ Irveert Thickness Set Bound
5 200.000000 " Irwert Thickness | [ Set Bound
6 200.000000 [ Irvert Thickress | [ Set Bound i
7 N0 ANNaNN I3 lewmet Tloimlsinmmn, | = = P
« I_>|_I

Femawe All Apply Selected Min Apply Selected kax
el il s Bounds Bound to Al Bound ta Al

Cancel | Help |

—

CSAMT Inverse
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Constrain Model Parameters

Resistivity Constraints:

It is useful to constrain the layer
resistivities to ranges that are possible in
the geological environment.

Thickness Constraints:

This option is only available under the
Trust Region technique.

Constraining the thickness not be too
large helps gain resolution. Constraining
the thinness of the layer is a question of
geological meaningfulness.

Note: You do not have to invert every
parameter.
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Executing the Inversion

\¥2 CSEM/CSAMT 1D Inversion

=101

Database

Projeck

Survey

I Fi\InterpiRockGent Complete SurvewsiSpruceMountainiSpruce_DEVSpruce _DE.mdb

Dataset

terry new csamk project  ID: 12

—Frequency

Select Al |

humber of selected
frequencies

|14

Ln 1-3 tx rev electrodes 10m_Proc

—Component

* Figld " Impedance

P

fAdwaniced | Seleckian |

CSAMT  ID: 1748

— Inversion Technique
& Trust Region € Occam

{underparameterized)

™| use Blame sWaye methed

r—Initial Model £ST units)

Setk Initial Madel

Current Profile Index

Tatal Mo, of Locations

Mo, of Locations Done

Processing Message

111

Mo, of selected =
components I

= ulki Lesations

Select Lacations |

~ Phasar

[ Amplitude ¥ Real

I Imaginary

Processing progress

Use inversion result of the previous
location as initial model

[ Flip quadrature data sign

Get Inversion Sektings Fram a Log File

[ Close application when inversion completes

Run Cancel |

Finally, click the “Run” button.
The total number of data points in all the profiles will be shown as well as the number
of data points completed to the right.
The right corner of the window (white area) shows each data point’s progress.

Help |

CSAMT Inverse
23
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CSAMT Inverse
Executing the Inversion 24
Upon clicking Run, a window will pop-up.

Unless the user is familiar with these items
then it is suggested that the defaults be

maintained.
1“4 CSEM/CSAMT 1D Inversion =15 <]
Database I F:\InterpiRackGeot Complete SurveysiSpruceMountaimSpruce_DEYSpruce_DE.mdb N u m ber of I te rati O nS : A h i g h er Val u e Wi I I
help ensure accuracy but execution time
terry new csamt project  I0: 12 L 1-3 kx rew electrodes 10m_Proc CSAMT ID: 1748 R
i~ Frequency —Component rInversion Technigue Current Profile Index I I n C re ases
 Field " Impedance (Tn;’::;r:;g;:;ized) £ Occam Total Mo, of Locations I
F o o oftocstinsooe | Target Fit: The residual between the
—— Il [— estimated data under the best model and the
— N—lmf p— st v measured data.
Pt
FEqUENCIES : : -
P e T . The settings below are generally not
Select Locaiionz ™ Flip quadrature data sign
_ changed by the user:
r ATl ' Real W Mgy Get Inversion Settings From a Log File e ofersten -
rocessing progress o 0.01 - -
i b Model epsilon: Occam is a smooth
I™ close application when inversion completes Run Cancel | fodd s | o i nve rS i 0 n an d th e mode I e ps i I 0 n CO ntro I S the
e EZ smoothness.
Fit tolerance I 0.001
Min tolerance: Specifies how accurately the
cancel_ | search algorithms determine minima in the

Note: The inversion will stop for either 1) target fit is satisfied, or

2) the maximum number of iterations is reached

fit.

Fit tolerance: Specifies how close to
determine the final fit.
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Database | Survey Review | Data Conection | Data Reduction

— Projects in Database

CSAMT Theory
Costa Rica
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1
CSAMT synthetic 2

CSAMT sinthetic 3

us
Europe Finland

| 3
Date Created:

Project ID:

— Surveys in Project

[10/9/2009 5:24:43 PM

—Data Sets in Survey

CSAMT_1592 Data Set
Model_24

Marq 3 z prev Domain
Marq_3_FarField Data Set

Inversion Evaluation

CSAMT Inverse
25

In each survey, there will be several data
sets after modeling, inversion and
processing. In this case, we have one 1D
model and 3 inversions. The forward
model has a new data set containing the
simulated data under the model.
Similarly, each inversion contains a new
dataset containing the simulated data set
under the inversion model (for each
point) and attached to that data set is the

inversion model.
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CSAMT Inverse

. . 26
Inversion Evaluation

An inversion is selected. You will note
the “Model” button i1s checked.

i Database: C:\P

Database | Survey Review | Data Corection | Data Reduction |

L[ A N R S e L T R e R

— Projects in Database — Surveys in Project

CSAMT Theory
Costa Rica
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1

If the model button 1s clicked...

/

/

CSAMT synthetic 2
CSAMT sinthetic 3
us
Europe Finland — Data Sets in Survey
CSAMT_15392

Project ID: |3 Model 24

! Marg 3 z prev
Date Created: g
[10/5/2009 5.24:48 PM hlaig 2 aitieid

Project Name:

china

Change Name | Data File Name:

Delete Project I |CSAMT _db_127.dat

Create Project | Configuration

Data Set

Domain Type:

Data Set Name:

]Marq_3 zwy st2d
Model Name:

IMatq_3 zuy st2d /

v Model

[T Grid(s)
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Model Configuration

Prisms/Plates/Polyhedra Layersl

CSAMT Inverse
27

Inversion Evaluation

N] Susceptibility I Resistivity I Density I Thickness

Delete Layer

Relative Permeability

Undo Delete l

Susceptibility 0
Restore Density (g/cm”3) ID—
Thickness (m) 208.103

<-- Import Layers

— Configuration

1 0 124008 0 1e+008 Survey Name Marq_3 zxy st24
2 0 403.932 0 208.103
3 0 141241 0 177.727 Model Name Margq_3 zuy st24
4 0 33.7009 0 1e+008
Total Number of Layers 4
P |
Top Dep! |0
[ EEsverh Battom Depth [208.103
Insert Layer Layer # |2
 Cole-Cole Polarization Mode Paramegters [ —
Resistivity (Ohm.m) |403'932 C [exponent) parameter 0
Replace Layer dimensionless
Relative Permittivity M parameter [chargeability] 0
dimensionless

T (time constant] p
seconds

— Resistivity & Susceptibility Grid D ata Files

View File I

Delete File Layer(s) |

e
S

A new window will appear:

Attached to the database in a
subdirectory called “Models” are
the inversion results in a simple
ASCII XYZ file £*.pex) which

wing tools are provided within
EMIGMA.

The 1D model for the final data
point is also included.

Click “View File” button to view
the data file of the saved 1D
layered model.
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Database | Survey Heviewl Data Conectionl Data Reductionl

— Projects in Database

CSAMT Theory
Costa Rica
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1
CSAMT synthetic 2

CSAMT sinthetic 3

s
Europe Finland

| 3
Date Created:

[10/9/2009 5:24:48 PM

Project ID:

— Surveys in Project

CSAMT 0.28

Inversion Evaluation

Select the inversion.

CSAMT Inverse
28

B v- ||| v | s | B

/

—Data Sets in Survey

CSAMT_1592

Marq 3_FarField

Data Set

Domain

Data Set

Choose CDI Viewer to graphically view the
results
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Data organization and import . . CSAMT Inverse
Examine data Inversion Displays 29
Perform initial modglmg _ %4' 'f!f||ﬁ|'-ﬁ FEHHE";'

Perform controlled inversions > '

Inversion evaluation /

Choose CDI viewer to graphically view the results

The results for each data point are shown (without interpolation)

initially in log(Resistivity) with Equal Range display. Export PEXfile is also available

§ Spruce_DB_1754_311.pex - leniy new csamt project - Ln 1-3 b rev elech. 1es 10m_Proc - Maro &_Zxy - Margd_Zxy -(O] x|
Ii g @Eﬂ ﬂ 5 ﬂ o|s|  Resistivity  © Linear { Equal Rggloe Abscissa Min m m ’7 Ful Hold Load PEX
— —  Conductivity % Log % Equal weight l__[* = | Rargs ™ Minge Help

Bl =l 24 2l e 5 e susceptiiey Max |4 39 | Max  Export P

594800 595100 595400 595700 596000 596300 596600 596900 597200 597500 597800 598100 598400 598700
Loc Y: 4440086 A A B P ey A S SO S S R S S R P M LocY: 4442508
I T T T T T T T T T T T 1

0 ..

-300—

-600—

-900—

-1200—

-1500—

-1800—

-2100—

-2400—

-2700—

3000

-3300-

If there is more than one line then other lines may be selected.

Note: If multi-lines are available the 3D Contour may be used to provide an interpolated 3D volume |Ej]
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> Examine data Inversion Displays 20

3. Perform initial modglmg _ %:|| ””f||ﬁ|'-ﬁlif"||ﬁl|;|

4. Perform controlled inversions > '

5. Inversion evaluation /

Choose CDI viewer to graphically view the results

Show Legend
Proportional View

Show Contour Lines
Show Grid  Interpolate

Use X or Y coordinate

'T‘F spruce_DB_1754_311. pex - terry r~+ ca2ma project - Ln 1-3 tx rev electrodes 10m_Proc - Margd_Zzy - Margd_Zxy

e | W = o|p| @ Resitivty  C Unear O EqualRange  abscssa i _Jaczzesaten: [.64436020¢ | A Hold Load PEX |
— = . ' Conduckiviey ' Log & Equal Weight . | | pa— ™ Ming: Help |
i g\% fine3 I, Susceptibity M |4 EE Max  Export PEX |

You may%t colors for the range of

resistivity by double clicking these boxes

Filled Contour Depth Interpalation Extrapolate to Ba nt
Contour Attributes Location Interpolation Refresh View

Equal Range: assign different colors to different ranges which are equal independently of the number of
data falling within these ranges. Sequence of the colours cannot be changed.

Equal Weight: assign colors to different ranges which are unequal but covering the same number of data
Min: Any data values below Min will be displayed as the color to the right of the edit field

Max: Any data values above Max will be displayed as the color to the right of the edit field
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Data organization and import

Examine data

Perform initial modeling

CSAMT Inverse

Inversion Displays a1

F |33 v || v L | B

Perform controlled inversions /

Inversion evaluation

594800 595100

Loc Y: 4440086

Choose CDI viewer to graphically view the results

595400 595700 596000 596300 596600 596000 597200 597500 597800 598100 598400 598700
T S I I S N ) A NS S B S RN Loc ¥: 4442608
T T T T T T T T T T T 1

™ Hold Limits for al profiles

~Ticks
Number of Major Step between

Ticks 2 major Ticks 300
Mumber of Minar

Ticks 2 Color |

™ Show Major Ticks Lines ™ Show Minar Ticks Lines

rTick Labels

% Fixed Decimal digits 1]

Apply I Zancel |

Axes may be edited by double-clicking on it, and you can change Max, Min, Labels and Titles
etc. on the popup dialog

Depth and location interpolated may be repeated (note: the results of previous interpolations
are used in the next interpolation so use with care)
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Perform initial modeling
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<A Database: C:\Program Files (x86)\EmigmaV/8.6\Demo Databases\CSAMT_database\CSAMT_db.mdb.

Database | Survey Heviewl Data Correclionl Data Heduckionl

— Projects in Database

CSAMT Theory
Costa Rica
HudsonsBay
USGS

Cominco Spokane
new synthetic
CSAMT synthetic 1

CSAMT synthetic 2

CSAMT sinthetic 3

us
Europe Finland

|3
Date Created:

|1 0/3/2003 5:24:43 PM

Project ID:

Project Name:

china

— Surveys in Project

Survey Name: ICSAMT 0.24

Change Name |

Delete Project I

Create Project |

Survey ID: IB
Copy | Surv
Paste | I
— Data Sets in Surv
CSAMT_1592 Data Set lSimuIated
Model_24
Marg 3 2 prev Domain Type: IFrequency

Marq_3_FarField Data Set Name:

IMaICL3 2wy st24
Model Name:
IMalq_3 2xy st24
Data File Name:
|CSAMT_db_127 dat v Model |
Configuration | ™ Giidfs) |

CSAMT Inverse
32

Inversion Evaluation

To assess how well the inversion model
fits the data at each station, select the
measured data and then select the

lotter. = s
P A | vz [
hllI
Plotker
i
@ Do you want bo compare with other Data Sets?
ez | Mo | Load Settings | Cancel | Help |

Select “Yes”, if this dialog is appeared
and select the inversion dataset in the
next dialog to open both datasets or
multiple datasets to the plotter

C530Iny_SuplN_.. CS3DImv_SuplM

=
Add Allta >

< Remave fiom

¥ Show IMPEDANCE / MAGNETIC RATIO Dats Sets in Survey
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3. Perform initial modeling Select the data sets required for

4. Perform controlled inversions . d then “Load”

5. Inversion evaluation comparison an e Loa

All selected data sets are then loaded to the plotter application and the plot appears showing
the first frequency of the measured data which by default is the impedance represented as an
MT apparent resistivity.

CSAMT Response

-8 line3, 1 Hz, Zxy Tot{Ap M)

Response (Chm-m)
-
[
.
{'
)/L

Absolute X (m)
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SARE o .

Response {Ohm-m}

Select for the 2" plot, the same
frequency and then measured data and
further datasets if required.

L o o o o i o A B -~ RS

AN
LR

CSAMT Inverse

Inversion Evaluation 2

The user may select other data sets to plot by
simply double clicking on the plot

e erEEE
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Inversion Evaluation

CSAMT Inverse

35

Multiple plots can be shown for various inversions and
models in “Profile” mode. The user may step through
/different frequencies by simply clicking the ‘arrows’.

| Wllwle] a2 &5 =FEE el Ble] <08 <lle] «Hiv] ] o] <] mie] 1 »[m]

- CSamy_

P2, Plotter - terry new csamt project - Ln 1-3 tx rev electrodes 10m_Proc

2000

AT Response

1500

1000

500

Response (Ohm-m)

—a

- line3, 1 Hz, Zxy Tot(Ap M)
— line3, 1 Hz, Zxy Tot(Ap S - Margd_Zxy)
z, Zxy Tot{Ap S - Marqd_Zxy)

S|mulated data

QW 1n “Sp
use the “Il

594800 595300

595800

596300

596300

Absolute X (m)

597300 597800

598300

593300

1orright ¢

ectrum”’

Domain”
lick.
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Inversion Evaluation

Here, spectrums are compared for a single data

amt project - Ln 1-3 t rev electrodes 10m_Prac - CSAMT_

point in linear-linear mode. The user may move to
other data points by simply clicking the arrows.

|

=10l

M= adlon
R measured data

T 00 \ «— "o line3, X 596880.13, Zxy Tot{Ap M) Th t f f t
- > S € step-requiency Tunction
s \ . of the arrows is now

e simulated data converted to step position.

L \\
s B B

L ! ! T R B \m/ It IS userI to Compare In

/ » log mode. This functionality
Log (Frequency (Hz))

is accessed by double-
clicking either axis.
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Scaling For Plot 1

- %-BXIS —Y-£XIS
Data Min 0 Data Min 0.236209720373154
Data Max 3.91338934363176 Datatax  3.80981540679932
Min X: 8 Min:

ID
Max X: 4 Max Y |4
K-bais Increment |1 Y-Axis Increment |1

N of SubTicks 1 N of SubTicks |1

[~ Auto Scaling [~ Auto Scaling
[V Auto Increment [V Auto Increment
V' Log(10) Scaling ¥ Log(10) Sealing

I Descending P escending

Format mat————————————————
Decimal Digits ecimal Digits IU

[&fter Decimal Point) [After Decimal Point)

% Fixed " Expdpential & Figed " Exponential

Font |1 2 \ / Font 12

0K ; I Cancel | Help

\

Log {Response {(Ohm-m}}

Select “Log(10) Scaling” option

4.00

3.00

2.00

1.00

0.00

CSAMT Inverse

Inversion Evaluation 37

Here, we select log(time) vs log(amplitude)

EM Response

mulated dat

—— Une1. X 3300.00, Zxy Tot(Ar S - Occam_15

1.00 2.00 3.00 4.00
Log (Frequency (Hz))

Double-click axis to bring up the “Scale Setting” dialog



[~ &uto Scaling
™ futo Increment
™ Log(10) Scaling

V' Descending

Format
Decimal Digits 0
[After Decimal Paint

1 Fired " EAponential
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In CSAMT/MT, it is common to
observe data in Descending order
of frequencies (from high to low)
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Inversion Evaluation

Here, we select log(time) vs log(amplitude)

simulated data
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Note: based on results of inversion, you may run
additional inversions with different settings, and
compare the resulting sections in the CDI viewer
and the fit in the plotter.
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