Opening a database

V& EMIGMAVET > R Bctivate
d ™ OCTool >
S e ot G PEGeoMap

Start Dialog

Select a Database

D " Create a New Database

~

\ Or

]

E &+ Open an Exizting Databa:

Create a New Database

Mare Files... B
E:hinterp\FDEM demo databaze'FDERM demo.mdb

G:\interph TremainedszsociateshS anFrancizcohdataba

CAEMIGRANemigmaw? 55D emo D atabase \Demo D

E:HEMIG_M_.-‘-‘-.Hemig[nav?_.EHE_:-:amph_a Datgbase'&EHamp -|
*

[k | Concel | Note: If Creating a new database,
It is recommended to put the
new database in a new subdirectory
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Importing Data - 1

1 o |-

Emigma 8:1 E

L] Do you want ta create a new Project?

Ves

2

| iEI'-f.C'H -H

Import a dataset

Usually, Yes

o o o ot _l

Twpe Marme for New Froject

IGNE te & narme|

Cancel | K

I Other Sources

-Data Groups
*' EMd
" Potential Field
" |PAResiztivity

Aurborne TEM
AMIRA

CROME
Dipole-Dipole FERM
EM31 -3

Ek31 / ER38
EM34

FUGRO
GEOMICS B1
GEOMICS g34

[ o ] Corcsl |

Select EM31

> Select
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Importing Date- 2

Select System

For other systems select Unknown

and give it a name

nputz. Import Wizard Step 1.

Import D ata file

.......... Browse
- for
r XYZ
[
- columnar
= datafile
[
[
[



Importing Data - 3

huts. Import Wizard Step 1.

Input Filename IE:'\interp'&FDEM_dem-:u_u:lataI:uase'\rawdata'xcm_head.:-:_uz Browse

File “igw Select one line as the header -

A UTH ¥ UTM Y CPO980051 CPI9800S1 CPO9900S2 CRIS800S? CPogsil | 3t header line ||
LIMET

AR3262 684311 4180924.072563 97.7R0000 15900000 154.250000 20478 Apply first Multiplier
B53262 654004 4180924072665  101.000000 15880000 159000000 2047

Apply firzt Separation

553262 BBa4RS 4180924 072346 94 500000 15860000 159250000 20.4781. |
*

Frequency TTH:-: R Drientatiu&x I:hlf:ll[:ﬁigtliaurn 5 Tu-Rx %‘?Daratinn
I#  |3800 |z ENE -l 1 0 [0
v 3800 [z ENE R 5 0 ID
I T |z R = |3.66 o [0
Y [ d@ 2] [ E E
N [ N I N [ E E

If your file does not contain a Header line witlr gpecific
annotation then use ‘Set Header line’ to set tlaslae
Use the provided example file for assistance.

EMIGMA FDEM Tutorial



Importing Data - 3b

huts. Import Wizard Step 1.

Input Filename IE:'\interp'&FDEM_demn_u:lataI:uase'xrawdata'xcm_head. WZ Browse

File YWigw Select ohe line az the header

A UTH % UTHM Y CPES80051 CPI980051 CPOSS0052 CRIg00s2 CPossiE 3¢t header line

LINET

553262654311 4180324.072563  97.750000 15900000 154.250000 20473

553262654004 4180924072665  107.000000 15830000 153.000000 2047

553262 BBa4RS 4180924 072346 94 500000 15860000 159250000 20.4781. |
*

Apply first Multiplier

Apply firzt Separation

Frequency TTH:-: R Drientatiu&x I:hlf:ll[:ﬁigtliaurn 5 Tu-Rx %‘?Daratinn
I#  |3800 |z ENE -l 1 0 [0
v 3800 [z ENE R 5 0 ID
I T |z R = |3.66 o [0
Y [ d@ 2] [ E E
N [ N I N [ E E

Note 1: Dipole orientations may be X,Y, or Z. These in reference to the ‘Horizontal’
co-ordinate system (Manual). For example, Z-Z iszZontal co-planar and Y-Y or X-X
or vertical coplanar. Y is perpendicular to lineatis tangential to the line.

Note 2: Separations may be dX, dY or dZ. dX is alomgwhile dY is across line.
For example, a dipole configuration with X-X angeparation of (0,dy,0) is vertical co-

planar ‘broadside’. .
EMIGMA FDEM Tutorial 5



Importing Data - 4

Format. Import Wizard Step 2.
File Header Wiew: Select the zuitable ine to define data format {é;lglsi:.lu;!gliltlf;,d:ﬁ; S;:;u%d
4 UTH 3 UTHM ¥ CPEY9800ST CPIS30051 CPOS800S2 CRISanns? CPogancEy IR et e et o
LINE‘I mrefile
BRIJ262 65411  4180924.072663 97750000 15900000 154250000 20.4750C ||-|NE
BH3262 654004  4180924.072665  101.000000 15880000 159000000 204780 & Lir- Label
AR3262 BR3462  4180924.072848 94500000 15860000 159250000 2047800 . IS
e MR (B pre e Bt T e ._nﬂ_l | r
— Location [column$t, name]—
& UTM ) Lat/Lon
P % 10TMX o] ~ Frequency Colurnnd, _ Frer.ency Colurnnit, name _".equency
Py [zumy - ¥ Flinphase [+ crizsoos 800 I F.Inphase | -IID—
7GRS T [ F-1, Quadra. |3 CPOg800:3] ™ F6 Quada | ]

rz | vI
|D dZ: alt -- bird
|.45| tetault

. ' meter
ik
nl " feat

[~ GPSZ I 'I
IEI instrumer?tz-‘.-

— Fiducial

¥ Fll |9 FIDS3 v|

¥ F-2.Inphase ! S OLPI92005 [+ 800 [ F-7.Inphase

 F-2, Quadra, | B CPESa00! vI

¥ F-3.Inphaze I g CPIS93005 vI 00 [ F-8. Inphaze
¥ F-3 Quadra. | 7 CPO9800¢ vI

[ F-4,Inphaze I vI
IEI
[ F-4, Quadra, I vI

[ F-5.Inphaze I vI
[ F-5, Quadra, I vI ID

I j" I
[T F-7.Quadra. I -I ’
I j‘ I
[T F-&. Quadra, I "I .

[ F-9,Inphaze I vI
IEI
[ F-9, Quadra, I vI

[ F-10. Inphaze I vI
IEI
[ F-10. Quadra. I vI

— Unitz [Inphaze)
 Percent & PPT

 PPM

(

Ihits [Quadrature)

" Percent  FPT " PPM = mS/m

Help

< Back I Mext = I

Cancel |

EMIGMA FDEM Tutorial

Check that the import
has recognized the columns
correctly.

Set the height of the
instrument.

Check the data units.

Note:

mS/m is not an actual data
unit. The data has been
converted by the instrument
manufacturer through an
approximation to this unit.
EMIGMA converts it back
to the original data units.
You may later display In
these approximate units.



Importing Data - 5

ofilez: Impot Wizard Stepd.

Shift ¥alues

EMIGMA FDEM Tutorial

You may choose not to
import all profiles or
decimate the data.

n addition, if you require
sub-metre accuracy in your
data positioning you may
wish to strip off the leading
numbers of the UTM
positions



Importing Data - 6

n. Import Wizard Step 3.

Maving Tx - Moving e =
Horizontal ‘_!_i
R
Contiruous 1
Inphase 7
Pecent 1

Give Me a name

EMIGMA FDEM Tutorial

If using an EM31-R, then
your data is probably
positioned at a common Tx
reference point. This is
because the data is collected
from a common Tx

antennae

Note: The centre point of the
3 Rx-Tx data are not the
same.

Run Import:



Importing Data - Final

You will find a new project and then use
Survey Editor to see the survey positions
for multiple lines

K || vz B s sl | [ B

Survey Editor

me fData Set: BER31_50ohm_tiMeaz in Datab

ata Correction I Data Reduction p

— Surveys in Project

Survey Mame: IEM31 ﬁ
Survey 10 I11E| ]
afile: |-|

Survey Comments 20985
Add Survey II'”"\”E-I
20853 |
i Change Marne
— Data Setz in Survey
[rata Set Meazy.E093s
(;{) Split Profile at Selected Location 20908
. s0zad |
i Delete Selected Location
e gogse |
”Hl Delete Selected Profile sz |
s0z0s |
| Undo
g07es L
farl | 5= chnces 80758 —
—_— - 2085 308 3127 3147 31E2 383 3210 3231 3252 3273 3293 3314
a| | 3|
For Help, press F1 i




Calculating Apparent

Resistivity (col|T
Select Algonithm o =]

Helicopter Data:

' Homogeneous hal-space apparent resistivity model o
" Pseudo-layer half-zpace model + Centroid depth algorithm CaICUIate the beSt flttlng half'Space app I’hO
for any dipole-dipole frequency EM data

airborne or ground

¢ " Evport Resistivities ta the PEX-file

Cancel | | Select I

Homogeneous half-space apparent resistivit... |9 |=] [E3

e |
S ¢ Guara Calculate the best fitting half-space app rho
choose which data elements to use
e.g. for EM34 then Quadrature is default
Cancel |

Emigma 8.1 ==
: Store to new dataset or
Dl ot vt = resigtivitp daka i 3 new Data Set? ..
A e attach to original data

ee I No
EMIGMA FDEM Tutorial 10



EM Response

1.200

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

.....
-----------------------------

______________________

Response (Percent)

_______________________________________

g8e80 24000

88020 28040 F8060

Absolute Y {(m)

e s

[ B i

e T e T e T e R e [ e Y e T T T e R e B T — T — Y

e R R R R SR SR SR - e -~ LINED, 6400 Hz, T-F{Q P - Apparent Rho_28) - MY

. - Indizate Channel
~Plot #f——

33333333

€ Depth € Foz . C) Distance
) Fidiciz

Data Kind: IData vI

N Y

e ~app rho display

©+  co converts normalized
data to app rho

| through short separation

| algebraic formula

= | Chargeabiit
[ Derivative

Clear &Il Selections

General Information

Reference Point At
’7(‘ Tz = Center ¢ Rx

Ok | Cancel

For apparent conductivity:
Settings -> Custom -> App Cond

EMIGMA FDEM Tutorial
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Plotting Data - 2

Channel Selection =]
— Indicate Channels — Selections far Plat 1
~Plot #——  Frequency —Field— Abscisza

 soguis O Yeamis 0 oA
€ [epth € Foz# C Distance
= Fiduizie

|54nn

app rho display
use calculated best fit

I | Chargeatiity apparent reSiStiVity
[ Derivative

—

Clear Al Selection:

General Information

R eference Point At

lrrh Tx ¥ Center © Fax

0k, I Canicel

e s o e s i i Y

L LLLLLLELLLLELE

for apparent conductivity
Settings -> Custom -> App Cond

EMIGMA FDEM Tutorial 12



Gridding data - 1

Interpolate to Grid

=l @|a| «  interpolate to regular grid

3D interpolation

. . Data
"ddlng Survey Bound

Data Murber: |2?9 Wit 2 |3453_?2 Min v |33?41_5 Min Z: |U-2
Profile Mumber: |11 (TR |8954.8‘I Max'r: |891SD.3 [ E IEI.Z : ;e I e Ct ( :OI I Ipo ne ntS

- Interpolation—
Select Data for Interpolation:  Select Components for Interpolation: W &l Component

Methad: N

I M atural Meighbour 'l Shaw Profile

BREeratian: ID— Dl Ortmalktian Current Profile: Curent Position: < 8808983398, v 88787171875 # amiz |>< vl M Extreme Points
: P . . I Show Labels

Fesolition e Y awis IY vl

fatar I1 oo Status: — Y ot Baund I Showlccations

. r Input Boun
Derivative Information—— [~ Grid 89187 5 Mir 3451.95 | Min: |88?22

&% Settozem
C Esfiate Grid Setting | Z-leve X ban: |89?1.35 M |892DS_9

s i IT Angle: |5 Set Angle
Load Grid | Reset Grid
= I e I ez i i
89039 r Dutput Grid Information
v U bin:— [-240 VMin |-223813
| Uhda: [240 VMax [223813
u dh: o dv:  [5.52887
nu: |43 [ [
. . 88890
Set Grid Settings Crom okt
" ShowGrid [~ Shaw Froportionally

Angle: |5 Set Angle |
sa742 | Centerst 871167 | | SefCenter |

1 1 1 1 .

t t t t Center - |88985.9 Feset Grid
8469 8630 8791 852 x| =
Average distance between locations: |1 0.E57E Average distance between lines: |48.21 a7

EMIGMA FDEM Tutorial 13




Gridding data - 2

' Interpolate to Grid

3D interpolation

Survey Bound
DataNumber  [273  Min % [g488.72 Min v:  [88741.6 Min Z: |U-2
T A n
Prafile Mumber: |11 bl 24 |8954.8‘I Maw'r: IBEH 90.3 Maw 2 IEI.Z
™ Model |
Interoolation—

Select Data for Interpolation:  Select Components far |nterpolation:

W A&l Component

[ Has Felated Grils] |

View Grids

Method:
I Matural Meighbaour 'l h
(il EEratiarn: IU Chanrel Interpolation | G Infoimation =
Fiesaluficr Progress:
fattar; I1 ooo Statug: [ Gnid D.sta Sellz] G D1 ats St Inie
Derivative Infomation—— [~ Gnid Remove Extrapolated Points Dithagonal focsl dimanzon [Crats Tuna:
& Gett Spatial Radius:  [35.164 e I M [ Ma | Hewm | el Dala
=i zEm Grid Setting | Z- level P po Malhgiion_23_30 ] 400000, 240000000 7 sooooon | |ApR Pesiy
£ Esfimate i * frast Malleihiveid 23 31 Yo ZERS000.. 222SO0000 A0 5 00008
0z i
) s [rput o G | | =TI d 02000 020000 1 0.000000
It et T Cancel |  INTERPOLATE | e
Components:
DataCrmaled (104742003 11-35:10 prientabion of local 1. T - Dipoks My
{ U-mpeis wert. o global Fix - Dipole Hy
Gind [1ata Sal M'ndqﬁ:g'qﬂ:' Sep- 1000 000 00D
infwld;hhw_.?El_Rij ] I:hlrmﬂmi 2 To- Dipoe Mz
- [z ' Rx-Dipale Hz
oo e Diokete Giid | Sep- 1000 000 007
e e 4 | Fi ; | |2 72 Dipoke My
Froject [E+34 Gt 200 1 EA0.000 Ry~ Dipaks Hy
- - 2 1EC0 000 Sep - 2000 000 000
View Grid =
. - 4, Tr+ Dipole Wz
DalsSet  [Measfre2e R - Dipoke Hz
Ch . . Diata St W Sep o A00 000 000

Exont b Profie Dot et | Evpoetto ot g

Riemave Evhapoled Paivi | Differsrs of gride |

Evport lo = | v

_ e |

EMIGMA FDEM Tutorial
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Viewing Gridded Data - 1

viz | B3| ez Grid Presentation

20100

20140
29090
29040
2000
aead40
23800
22840

22780

2470 2510 355_'!:2 2630

R

o
= =l
4 &

3

a6T0 2710 ] a7a0 2230

EMIGMA FDEM Tutorial
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2010

-—

'LINE® =-

LINE1D =-

LINE1O =-

2050

15



Viewing Gridded Data - 2

- Ir+ !e- Contour
e | e | e

EMIGMA FDEM Tutorial
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1D FEM Inversion - 1

INVERSIOM. Style and Data Selection

— Inwersion Technigue

L1 - Linear Regression

" Marguard: - Least Square
[}3 [T Use aldimethod

" Standard Least Square Dccam

= Enhanced Conjugate Gradient Occam with
Suzceptibility Extension <

Optimized conjugate-gradient

Faonward b ethod
(r‘ m[d = ey

= Emigma

Frequencies

Components & Separations

1 Bu-Hz Te-Mz 3.66 0.00 0.00

— Profiles and Locations

v Eatch Mode

Profilez

Checked -» Run the 1-D inversion for a zeries of profiles and locations.

Unchecked --» Only the data at a single location will be inverted.

Locations

4 LINETT5
5 LINE120
B LINE125
7 LINE130
8 LINE135
10 LINE145
11 LINE150 .

L

K1 I

Select All Profiles

Prafile 3: LINET40
160.0 14|||| 05

Select All Locationz in Selected Profiles |

Cancel | Help

or Occam, Linear Regression
and Marquardt

| data points for selected profile

—— Invert single profile or All profiles

EMIGMA FDEM Tutorial
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1D FEM Inversion - 2

INVERSION. Run & Output

|nverzion azsumes the standard ge ps

automatic save to database

r Check to Flip Quad, Conventiot

feature. Inrverzion Besult:

- d
Mote: data iz meazured. Profilett nh 1

.0000,140.0000,0.5000)
I’W The final madel:

Reziztivity  Thickness

¥ Sawe inversion result to database Layer 1: 22.2% 0458 - CO nte ntS Of *. mo d flle
1= &llizaticre bave same layer depl |I:a}ler g: g;.?g.ﬁ gigg . . . .
aver 3 27. .
cuenprate [ |l & B2 0 point by point information

Laper & 34.8160 0432

I_ Laer 5 403193 0.489

ND. Df SE|BCle LDCEI“DI"IS ED L:ﬁ:ll: 7: 4?5211 0488

. |Lawer & G&7.E133 0488

Dutput Informatl | | Laper 9: 71,8371 0.488

" Looation 55 Laper 10: 93,1368 .43z
ion 53 ) quer11: 127.2099 0498 . .

oo et s D4 Single line depth contour

Caloulating Do ) e 13 124954 0428

Unabletoreacl ) 04 gRa3m9 0408

Clon List o5 o VDinversion | auer 15 27624086 0,488 / available Only for Single |ine

Line 3 LINE14 Lawer 16: 8314.6178  half zpace

L?_':Stﬁc'” B Datafit = 2783853002 Inversions
IAWETHD N |terations = 10
Calculating O

Unable to reacl Measured D ata
.. 1-DVinwersio Freauencn  Innk [ad ;I

Saving 100 inve
10 neon = -

|nversion Risult
Duick Yiew \- Fesult | Flat ‘ I
\ < Back | Finizh | Cancel | Help |

Save to database
after co mpletion EMIGMA FDEM Tutorial 18
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1D FEM Inversion - 3

—Data Sets in Surven

Doaset o Inversion results saved to database

Domain Type:  [Froquency contains synthetic data under the model
' *

X st [ with the model attached — (*.pex)

b odel Mame: Ifinal model Prisms Plates/Polphecra Lavers |

teas Freq 22

L

. W] Pemesbiiy | Resistiviy 1\ Pemivity |  Thickness =] _
Diata File Mame: g 1 i §§§§ 1 ggg; Survey Name dinversion
- ; ; Model Name: final model
Iu:t databasze_25.dat v Model | 5 i Ziem . 2eer -
= = 3 1 233,608 1 2667 Total Number of Layers [7
7 1 247.267 1 2867
3 1 567 753 1 TeeT) _"_I rDepth
\ Tap Depth EEr T T—
rEditMode—————— L aper Parameter Battom Depth e+002
Insert Layer Laper # 18
- Cole-Cole Plarization Mode Farameters ¥—
v S |1 dlrrversion e Resistivty Tes008 oo 4.3160264008
M t
File Mame: II:\interp\lET\database'\ict_database_25_2.pex Iﬁna| model P | Relaive Pemeabiy [T \ EE%EE@ 4 316026+008
clete Layer
— ({me constant] parameter  [3 3ipoea0s |
tINEKU vy dl k1 othel 42 k2 the2 d3 k3 thad dd k4 thed  d5 kEj IT s Rese Pty [T \3.@3
847514 8303289 0.0000 0.00000 1246 -2.6670 0.00000 98.9 -5.3340 0.00000 905 -8.0010 0. e § Susceptibilty Gid Data Files
847461 8902276 0.0000 0.00000 139.2 -2.6670 0.00000 927 -5.3340 0.00000 780 -8.0010 0. Restore Thickness I
8947418 8301275 0.0000 0.00000 1176 -2.6670 0.00000 959 53340 0.00000 753 -8.0000 0. |-1e+U11
847399 85300282 0.0000 0.00000 1034 -2.6670 0.00000 89.0 53340 0.00000 84.9 -8.0010 0.
847362 8895283 0.0000 0.00000 1126 -2.6670 0.00000 90.0 53340 0.00000 825 -8.0010 O. |.1e+ggg <= Import Layers SRR 0 / Lot
947322 8898280 0.0000 0.00000 101.2 -2.6670 0.00000 954 53340 0.00000 968 -2.0010 0. A
847295 8897277 0.0000 0.00000 879 -26670 0.00000 97.5 -5.3340 0.00000 1096 -8.0010 0. — N / -

LINE

4

847255 BA9GZ67 00000 0LO0OO0 7.7 -2E570 000000 522 53340 000000 978 60010 00 | Parameters
847225 £E952.88 00000 D.ODOOD 77.9 26670 000000 G465 -5.3340 0.000D0 931 -2.0010 0.0
8471.66 £94253 00000 000000 750 -2E670 000000 647 53340 000000 97.3 -6.0010 0.0 2315020+ 003
847133 893258 00000 000000 1157 26670 0.00000 1157 53340 0.00000 1157 -6.0010 '

g471.14 592253 00000 D.ODOOD 119.8 26670 0.0D000 119.8 -5.3340 0.00000 1198 -6.0010 C : : .
8470065 £O91255 00000 000000 H21 -2B670 000000 965 -5.3340 0.00000 117.7 -5.0010 0 [aate0zes0m The *. peX f| |e IS a CO |U| nnar ASCI I f|le
84703 BAA0255 00000 000000 963 -2 6670 000000 1081 53340 000000 141.4 50010 0 :

£459.60 589253 00000 D.ODOOD 108.9 26670 0.0D000 1345 53340 0.00000 177.9 -6.0010 ( . . .
846948 BOABZE2 00000 000000 116.4 26670 0.00000 1654 -53340 0.00000 2833 -6.0010 C [431602e0008 d d b d

466,99 BEG7Z71 00000 0LODOOD 145.0 26670 0.00000 2163 -5 3340 0.00000 3662 -6.0010 C = INnside your ata ase IreCtO

846872 9886279 0.0000 0.00000 1373 26670 0.00000 2074 -5.3240 0.00000 3752 -B.in [§

1

V—

9504.96 8302479 0.0000 000000 1237 -2.6670 0.00000 137.0 53340 0.00000 1534 -8.0010 C BBl
250492 29014.77 0.0000 0.00000 1163 26670 0.00000 1303 -5.3240 0.00000 1479 -B.UD1D_EI_,|
*

. Yiew = . .
e Use CDI Viewer for viewing models
(Lt b RS |

EMIGMA FDEM Tutorial 19




1D FEM Inversion - 4 ChlViewer

S [=] 3

"_‘F ExampleD alahase 4 24 pex - Woodcutters EM34 - EM34 |nlelpolaled z=205 - Tdinversion

Resistivity  © Linear ' EqualRange  Abscisss mno [ L _ m ﬂj‘j ——IMdPEX
Iﬁrw“‘w Cles et f—— ., [ NN Mo ceotex |

€ Susceptibility
%\9?5 919803\85 919 91995 92000 92005 92010 92015 92020 920245
A St e l — Hm St : ——
(E Plot of
0 | = . I Resistivity vs.
\>\ Depth for
» single point

'\ Horizontal Axis
selection

LINE\; x=91939

\
Apply \ Colour Distribution
Contour Legend Model Equal Range — intervals equal

Select Line Units Equal Weight — distribution equal

2D Interpolation
EMIGMA FDEM Tutorial 20



3D Volume Contour
(with Inversion model

1D FEM Inversio
dataset selected)

] s o ol QA =19 o [ == o S N 0 K R
_J_JE@ ¢]» | 5| =|mlis| [ el zlzl] | ] l?l@lf”lfﬁrlﬂ‘i*i@! [¥vle|
| Data Sele: =10l x|

, [ Flane-
2
ol s

¥ Location (330108 | oy

Change: Cutting
Direction

5
ol

% Resistivity

% Lag
£~ Conductivity

" Susceptibili

" Linear

Apply ‘ Cloze l

Axis Scaling Model Units Section Cutting
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