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STEPS:

1. Import data to new or existing database
2. Examine data

3. Perform initial forward modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation and Processing
6. Visualization

5. Inversion Evaluation and Processing
7. Export Models




1. Import data
2. Examine data
3. Perform initial modeling
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L : Browse and select .qct or .xyz data file for import
4. Perform 3D gravity inversions _ y
5. Inversion Evaluation/Processing - recommend .qct for easier use
6. Visualization
7. Export Models x
Input Data File
x| ID:\ProductWEMIGMA\source_fiIesW‘l 1. Ohgrawvity tutoriahDEPMO_Gravity_|sostatic. TenF Browiser |
Raw Data Formats Other Sources | & [QCT fomat 30rZ ASCI format
—Data Groups
 EM " CSEM/CSAMT -
o ) Statior | wMapzz | wMaD2? | LatMaD27 | LongMAD2T | Elev MAD29 | DEM Elev.. | DEMEev3. |
@ Potential Field " Magnetotelluric 3001.00 E7765343. 44920276. 40561874 -114.907596 1988259000 1959.390863 1985696777
 IP/Resistivity 3003.00 7756122, 44319696.. 40561371  -114.802700 1970.877000 1967679932 1977632324
3004.00 B77R2318.  4492019.0.. 40561825 -114.903135  1971.664000 1965564453 1973.770752
DC Magnetics [ground. marine or aitborne] - vector, THI or gradient
| | |
ground, marine or aitborne] - scalar or tensor .
r Dlata Setting
Scintrex Ground Magnetics UTH IX-NAD2? ﬂ % meters " feet
3-5ensor Helicopter UM - IY-NAD2? j ' meters " feet
De-Rotated Magnetic Gradient % r Z - [Altitude] IFinaI = % meters " feet
Geosoft Grid File (Potential Field) ID.3 v |atitude / Longitude [degree]
Generic Borehole [magnetics and gravity] - vector, THI 4 GPS_Z : [m) Elev NAD?9 j Lafitude ILat NADZT j
Crone [Borehole M agnetic) - vector [ Fiducial/Station Station j i
™ Lire Latel I j IR ILDng NADZ7 j
r Output
* Gz IFinaI 'l " GTotal I Vl data unit: mGal

1].4 Cancel Help #Eh 1 Mor (/]
- / Eiz: I jv [ Gy I 'l [~ Gxz I vl
/ [ Gypx I 'I [~ Gy I j' [~ Gyz I jv
[~ Gz« Iﬁ [~ Gay Iﬁ [~ Gz Iﬁ

Set coordinate axes

SeleCt Data Channel < Back | Ne$_| Cancel Help #58h

Click “Next “ button
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2. Examine data x|
3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing Total Nunberof Poles: [t Tota Numberof Locators:  [e1d
6. Visualization
Profiles and Locations
7. Export Models - —— oty Prfict)
LINE12125% 45
LINE12175 2 Profile |
o _ LINE12200 % _ Dete |
LINE12400 45
Show pl’OfI'G information, LINE12500 45 Deteevey |2 localion Aoply
LINE12600 45
LINE12700 45 Append to —
Users may perform CNET2900 s e Nanst) | |
. . LINE13000 45 )
Delete/Reduction/Shift LNET3100 £ I~ Applyfor Al Profiles s
Operations in this dialog LINE12300 4 - Shit Coordinate Values
Shift X o Reset |
i Restore/Resst Shit ¥ ID ﬂl

Click “Next “ button <Back | Npd> Cancel Help




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models
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Magnetic/Gravity Import Step 3: Import data to database LI

r Earth Field Spstem

Inclination downward fram horizontal [*) I?E— Set
EsstofMNoth() 20
Intenzity [nT) IW
Central Meridian [*] ID—

Select system coordinate syb
(See manual fOI" deflnltIOHS) Coordinate System: IHorizontaI:Xhorizontal along profile, £ vertical j

r Import to the Databaze

Project Name : IHDEKIES

Set S u rvey n am e Survey Name IDEF'MD_Glavity_lsostatic_TerrFar

..Store LINE...
..Store LINE...

Flip sign of Gz data if necessary\ o “SaethE
i - [ st R NE
(instrument convention dependent) St e

' FLIPSIGN OF Gz .Store LINE...
..Store LINE...
..Stare LIME....
I _.aystem....... creating:..
Lcomponents.... creating...

[faR-"EN N R L Y X

| Rur I gort

..locations......creating...

. Add New Line | oessing Domplele:
Click “Run Import” button to /

MNote: EMIGMA's convention far the Z-axis iz positive up in all instances to be consistent with GPS conventionz. Thiz iz the

p rocess an d i m po rt i nto d atab ase opposite ko conventiohal gravity convention,

<Back_| K | concel Help #28h

After processing is complete,
“Finish” button to complete procedure
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1. Import data 3. Check system configuration g

2. Examine data E—— 5
3. Perform initial modeling ZM',;:““.—'“'M e
4. Perform 3D gravity inversions FE—
5. Inversion Evaluation/Processing

6. Visualization

7. Export Models

1. Check database for the survey

Database [Survey Review | Data Comection | Data Reduction |

A Ip/Res System Wizard
r Projects in Database ———— — Surveys in Project ——————
- 0K Cancel Apply Help
KK
Gravity Bunyola
US mining
northem ontario
Kimberite Models
Mining Exploration
Oil_exploration Project 4 - DEPMO_Gravity_Isostatic_TerrFar - Measured Gravity - Survey Editor
12"0"‘ Inverted Resu DatsSet Yiew EditTools MapToos Help
Z_Inversion
Neune ez s Gz ~Data Sets in Survey gl B 8 mEE BE e Rk o) alEkke alHE 22l s o 20 lbs olelss] e 2]
Ll
NewBrunsNoRepeat measured Gz Current: Frofile:
S Y Gravitylnv_pos_only
MineModelling :J
cou En. En A1L..at 1
Project ID: |9 677000 677500 670000 673500 679000 679500 31000
Dete Created: [Z/Z3/2008 ‘ ‘
Project Name: % P s i Rt S e £
le_Inversion 2 g
Data File Name:
Change Name Delete Selected 5 e Py . - . £
o€ I ll'—_—'. _aavity_161dat % | Location - hily g1 = i i i f
7 £ 5
Delete Proiect oy | St Profils at = [ TP 4 P P =
d{) Selected Location - 3-7 =
2 ]
Delete Selected =
2. Click configuration ] == : . odone | I
" g A || SortLocations 5 . ™ e £
Z 1| inselected z =
Profile 2 g
g =
Data File Name: Q| i , :
3 I e I R - g
2 ;| e
e i -
|a(amp|ejlavnty_1 61.dat P| corrdates g £
z g
- FUFPY PR E N A e T T Y vrwe -
5 6 - ]
Configuration | g g
- B A R s S LT =
n Save Changes 5 g
= g
Settings = =
2 H
= g e e R H
b4 H
Load - -
£ £
4. Check profiles and stations with T T E
cc . 99 G700 GTT0 G700 G700 P000 70500 GGOOOD GOS0 61000
......“Survey Editor & |
For Help, press F1 X: 677653.31 [¥: 4492027.50 [Data: -188.003021 [FID: 3001 [azimuth: -122.21




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing .
6. Visualization Click “Plotter”...

7. Export Models
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Load data set in plotter Toggle between profiles

=10l
=181 x|

. EMIGMA 8.6: Project[Gz_Inv rsion] DataSet[measured_Gz] - [Plotter - Gz_Inversion - Gz_Inversion - measured_Gz]
File Configure Settings Dgfaults Draw Tools View ‘Window Help

o/t B[ [ ;éflcﬁl%l\ 3 s ]| (=) 2tlBm) Mo oT|uptE Q|| e
| Wi:|o] wlals|=| 5| <[FEE @Rl R 8@ o] slid )] of o] mle[T o[

Gravity Response

27.218
27.118
27.018
26.918
26.818
26.718

26.618

Response (mGal)

26.518

26.418

9800 10000 10200 10400 10600 10800 11000

Absolute Y (m)

For Help, press F1 [Examiner  |Database:C:\Program Files (x36)\EmigmaV8.6\Demo Databases\gravity_database le_gravity.mdb 4
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Import data

Examine data

Perform initial modeling
Perform 3D gravity inversions
Inversion Evaluation/Processing

Gravity Inverse 7

Note: Performed some initial modeling to get a “feel” of the

Visualization data and estimate parameters of initial model for inversion.

Export Models

Response (mGal)

27.218

27.118

27.018

26.918

26.818

26.718

26.618

26.518

26.418

Gravity Response

~s- LINE12125, Plot # 1, Tot(l M) Gz
e fosmmenmaess R s pooeeeeeevegs |INE12125, Plot#2, Tot(l'S - Gravin_20954)Gz

R RS RS S SRS RS S e S E S S SHEEREE SRS RS RS E SRS E SRS E SR AE SRS E S EE RHEE e E S E S S MEEERHEEREE SR SSEE SRS E SRS E R NS E SRS E SR E SR RS E S S R EREEE R ERHEEER

| | | | | | |
9800 10000 10200 10400 10600 10800 11000

Absolute Y (m)

Simulated data from a forward model




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

DEPMO_Gravity

/;u

Select measured data

Each inversion saves the settings in a
Jog file attached to the database.
labeled wrt project/survey/dataset

Look_in:l j - Iff( '
|-|vpe_ |

) Log

Mame I'I Date modified

|| GravityInversion_p4_s9_d49.log 5/2702025 10:25,,, Text Doc
|| GravityInversion_p4_s9_dS1.log 52712025 10:25.,, Text Dac
5/27/2025 10:25... Text Doc

| GravityInversion_p4_s2_dS3.log
5 F.':u,h:lg gf 51

5/27/2025 10:25...

Texk Do

Text Diac

|| GravityInversion_pS_s&_d29.log

|| GravityInversion_pS_s&_d32.log S/2712025 10:25.,,. Text Doc
4| | 3
File nanne: IGravit_l,.llnversion_pd_sﬂ_dEE.Iog Open I
Files of ype: |30 inversion log il Zj~g) =l Cancel |

[ Open az read-only

3D Inversion x|

" 3D Gravity Inversion

" 3D Euler

) 2D Werner

"| Magnetization Yector Inyversion

" 3D Inversion Model Processing

0K | Cancel |

Gravity Inverse 8

{3 Gravity Inversion Database:

InstituteDisrPrey_Denm

Selected datasetis) to da inversion

# | Dakaset | Surve | Project | Add |
1 Measured Gravity DEPMOC_Gravity_Isoskatic_T... Project 4
weights |
Remove |
Component Lisk Survey area information
# | Receiver Item Value | -
1 Gz Center East {m) 679045.56
Center North {m) 4490250,65
Size along lines {m) 4104.17
Size across lines {m) 472220
Azimuth (Degrees) 90,066
Average Distance Bebween Locations {m) 100,22 ||
Average Distance Bebween Lines {m) 545,83
Average Instrument Altitude () 0,30 j
Coefficient Setkiyg |

Number of Locations Selectsd I 319

—Search Yolume
Center East
N
N Size L 5000
N

N
N inmuth ({degrees)
N

N
Grid C2 gattings (along grid axis)

A Y
N
CellsinU EU
N
T
A
N

Spacing Z direction

Cell size U

B679048.85
I 0,07

N
& AN O oag O
N 8 Define
. [ ot

‘erkical Shift of Grid (m)

Center Morth #450Z50.65 I 0

Size ¥ 6500
Select Search Area
Thickness 3000 |
Cellsin Y I 13 Cells in 2 I L] Total | 4680
Cell Size Y I 500 Top cell thickness 500

Cell Sampling |

N

N

N
Obtain Settings From a Log File |

=1o]x]|

Inversion Method

’NonLinear G

Inversion Parameters |

™ Use Initial Model et

I Use known geclogical structures

Sef Structires |

v Use kopography

information EEL

™ Remove Grid Cells

Distance {m)

I 857,960

Inversion Messages

Initial model misfit

Progress

completes

r Close application when inversian

Run Cancel

l—
Help 3380 |




1. Import data

Selected Data Sets

2. Examine data

This confirms the dataset that has been loaded to the inversion.

Gravity Inverse 9

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

B Gravity Inversion Databa

—Selected dataset(s) to do inversion

# | Dataset | Supve: Project | fdd |
1 Measured Gravity SpruceMountain_Graviby_Is... ROCKIES
Weights |
Bemoyve |
Campanent Lisk Survey area information
# | Receiver Item | alue | -
1 Gz Center East {m) 679045.86
Center Morth {m) 4490250,65
Size along lines {m) 4104,17
Size across lines {m) 4722.20
Azimuth {Degrees) 90,066
Average Distance Between Locations {m) 100,22 L
Average Distance Between Lines {m) 545,83
Average Instrument Altitude (m) 0,30 ﬂ

Coefficient Setking |

Humber of Locations Selected |319

~Search Yolume

i [
Inversion Method ————————————
Mon-Linear Ca
Inversion Parameters |
I™ Use Initial Madel Set

™ Use known geological structures

Sef Structures |

v Use topography

information o

Center East I 679045,55 Center Morth I 4490250.65 ‘ertical Shift of Grid {m) I o I~ Remove Grid Cells
Size Ul I G000 Size ¥ I G500 Distance (m) | 557969
Select Search Area
Azimuth (degrees) I 20,07 Thickness I 2000 |
Grid Cell Settings {along grid axis) Inversion Messages
Cellsin U I &0 Cells iny I 13 Cellsin 2 I 58 Tatal I 45240
Cell Size U 100 Cell Size |5DD Top cell thickness I 1
SpHing 2 dlfesim [ R S I O Define | Cell Sampling |
Obtain Settings From a Log File | Initial model misfit I
Progress |
Close application when inversion
e Run Cancel | Help #5Bh |

Components: Components that will be used in the inversion are
selected here. As an example, you might create derivatives through
the Fourier tools and use one or more of these derivatives. In this
case, the data indicates that the instrument measured the gravitational

field in the vertical direction (i.e. towards the Earth’s centre)

Log File: A log file is created each time an inversion is run. Use
Obtain Settings From a Log File to load settings from a previous
inversion. The log files are numbered according to
Project/Survey/Dataset numbers.

Use topography information: This option will be enabled if you
imported your data with a GPSZ channel. Select this option and by
default the GPSZ values will be used for absolute elevation when
performing the inversion with the Z(altimeter) channel providing the
height above ground level. If you have a topography model imported
to the database, you may use this for the topography information.
[SET]. Note 1: When loading inversion results to the Visualizer, a
window will appear asking to display the survey according to
instrument altitude (Z) or GPSZ. Select the latter to see the inversion
results with topography. Note 2: the GPSZ can be the elevations
relative to the ellipsoid or the geoid.

Remove Grid Cells. Any cells that are beyond the specified

Distance from the closest data point will be removed from the
inversion grid prior to the inversion procedures.

Geological Structure : Click Use known geological structure to
define a structure that will apply constraints to the inversion result.

Initial model misfit: Indicates how the initial model fits the data.
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Clicking the Select Search Area button launches the window below. The “search area” implies the

1. Import data

2. Examme_d?t_a . area in which the inversion algorithm seeks a model. You may also select a subset of the Survey area
3. Perform initial modeling to be used in the inversion. However, we suggest extracting the desired subset from the original
4. Perform 3D gravity inversions survey and saving the subset to your database to invert the subset.

5. Inversion Evaluation/Processing Display: The interface display the data locations and their values according to scale. The

horizontal distribution of cells is shown as a blue grid. The coordinates of the survey are

6. Visualization
shown on the axes.

7. Export Models

I'S‘_ 2' EI lé—z EIEIE“F ﬂ East = lm Marth = lm Distance I—

PPPPPP

From Left to Right:

il LN o O == 1. Toggle data points ON/OFF, 2. Set size of data points,

3. Set Max/Min for data display, 4. Open a legend, 5. View all,

6. Zoom IN, 7. Zoom OUT, 8. Set aspect ratio — Full screen or equal ratio
9.Find a distance, 10. location of cursor, 11. Distance sought
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~Edit selected area of

& Survey " Search

Use to define a subset of the survey area for
inversion use

Use all survey area

2 9|8 =

HHHHH

+

£
8
]
8

nnnnnnnn

Define the horizontal divisions in the inversion grid

nnnnnnnn

Azimuth is the angle with respect to north of the U direction
in the horizontal grid. V is perpendicular to U.

After making your required changes , Click ‘Apply”, view

-l changes and adjust settings as often as required
Center East IW

Center borth | 4490250 i i

. £ When satisfied “OK”

‘‘‘‘‘‘‘‘‘

AAAAAAA emees)  [3L




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

Grid Cell Settings

After exiting the previous dialogue, this portion
of the interface is updated to summarize the

previous settings.

If these are new inversion settings, a default

—5earch Yolume

Gravity Inverse 11

Cenkter East

Size U

Azimuth (degrees)

Cells in U I 60 Cells in ¥ I 13 Cells in 2 I 58 Tiokal I 45240
Zell Size U I 100 Zell Size Y I s00 Top cell thickness I 1
Spacing Z direckion A s = A Define | Cell Sampling |

I 679045
I G000

I 91 Thickness

—Grid Cell Settings {along grid axis)

Center Morth 4490250 IU—
I 500

I 2000

Verkical Shift of Grid ()

Size ¥

Select Search Area |

thickness for the inversion grid is set as well as

settings for the vertical divisions of the grid.

Vertical Grid Settings (Spacing Z direction)

There are 3 types of vertical divisions allowed: A) Uniform vertical gridding (A)m ; B) A-2"! for exponentially spaced cells and C) specify
custom vertical cells, A;. Your custom settings can be later modified by clicking Define.

Edit the search grid cell thickness ll
Note: Depth dizplaved here is relative to the ground level.
Tatal thickness I5UUU Top Depth
Tatal thickness after modification |4885 ID
— Search grid cell thickn:
Index | Thickness | Bottom Depth | ;I
1 5.0000 50000 =
2 5.0000 -10.0000
3 5.0000 -15.0000
4 10.0000 -25.0000
5 10.0000 -35.0000
E 10.0000 -45.0000
7 10.0000 -55.0000
8 10.0000 -65.0000
g 10.0000 -75.0000
10 10.0000 -85.0000
1 20.0000 -105.0000 LI
12 2N nnnn L12F Nnnn
Thickness [m] |1 1] Inzert Index I‘ID
| todify the selected i Inzert a thickness |
Delete the selected |
MNote:  Multiple thickness items can be selected.
oK | Cancel | Help #EBh

Other Settings

Total number of cells in the inversion grid is displayed beside “Total”.

Cell Sampling:

During an inversion process, at each iteration, data is simulated for the
present model iteration and model gradients are also computed. These
computations are integrals over the grid densities of the present iteration.
This process, to be accurate, is also an integration over each grid cell.
The contribution of the mass of the cell at an observation point is not
simply the mass of the cell assumed to be at one point (e.g. centre). The
concept of most inversions, when computing the forward model, is to
represent the mass of each cell at its center point. Here, however, you can
improve these results by defining a grid over each cell for the
contribution of each cell.
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-lnwersion Method

Mon-Linear G

Inversion Parameters

Inversion Methods

One comment should be first made here. For most present day geophysical
inversion processes designed for the PC, inversion techniques can be described
as “hunt and peck” techniques. The inversion operator is not linearized as in a
classical definition of inversion. Rather the inversion, moves along one
parameter to reach a minimum and then moves to another parameter and so on.
How they minimize along each parameter is defined by some optimization
technique such as Conjugate Gradient.

EMIGMA’s inversion algorithms are more traditional in order to a) utilize fully
the non-linear operator that is defined by the physics to relate the data to the
carth’s material properties , b) utilize the full memory capacity of each computer
and c) utilize the multi-core processing units.

Trust Region (Matrix) - Direct inversion technique that uses the physical matrix operator. This
technique utilizes a modified Trust Region inversion approach. Constrained inversion technique.

Non-Linear CG — This is a more standard technigue used in geophysics today. The general concept
IS to start with an initial guess and then search for the best fitting model by minimizing a given

function using an iteration process.
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1. Import data

2. Examine data Non-Linear CG

3. Perform initial modeling
PR ; The general concept is to start with an initial guess and
4. Perform 3D gravity inversions look for the best fitting model by minimizing a given

5. Inversion Evaluation/Processing function using an iterative process.

6. Visualization - Inversion Method Critical factors to Optimization Results:
7. Export Models

» Good forward simulation algorithm

Mon-Linear Cia o ]
» Good minimization technique

» Good starting model

Inversion Parameters  Good data

Unconstrained Conjugate Gradient Minimization

This technique uses the derivative information to construct two sequences of orthogonal vectors to define the search direction at a given
iteration. Then, by trial and error (line search), to move to the local minimum in that direction. The iteration stops when the gradient has
achieved the required minimum value. This is an unconstrained minimization technique where the bounds on the parameters are imposed
after the search is completed.

_ Occam style model misfit function
o(m) =4 ¢g(m) + ¢, (M)

¢,(m) =, [ wi(z) [m(r)}m’() Pdv  +
¢(m) - functional to be minimized

dy(m) - data misfit Y ers Of [W(2) V, (m(r)-m'() ) |* dv
¢,(M) - model misfit
A - Lagrangian multiplier a, - weighting factors

regularization weight w(z) - depth weighting




1. Import data
2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing

6. Visualization
7. Export Models

nyersion paran

Trust Region Inversion

— Constraints of density [g/cm™3)

to density distribution [.gry] file.

Dienzity Bounds

tin |'5

Senzitivity of the output density Dz

ID.DD1

Cellz with denzity between -De and Dz will not be output

— Search parameters

Gravity Inverse 14

Inversion Parameters

Maximum lterations

User defines the number of iterations the program will run to generate the
final solution. In general the defaults are a minimum requirement.

Misfit (%)

Defines the “stop” criteria for an iteration when the difference between the
measured and simulated data falls within a certain percentage of the
measured value.

b ax iterations

Misfit [%)

1

Constraints of Density (g/ms3)

— Smooth parameters

Alpha 2

Alpha =

Alpha y

Alpha z

0

0

0

0

Ds : Sensitivity of output density:

LCancel |

Help #Bh

H 11T

Smooth parameters

Larger values will increase the smoothness of the inversion result.

Alpha s decreases the overall range of the density values.

Alpha x, y and z decreases the difference between the density of
two neighboring cells in the X, y and z directions respectively.

Cells with density |p| (near 0 as the user defines) are constrained or discarded after each iteration and will not be output to the density distribution

(.grv) files.

Density Bounds:

Minimum and Maximum Density (g/cm?q)




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models
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Initial Model

Click the checkbox labeled Use Initial Model to specify an initial model. Return to the
initial model window by clicking the Set Initial Model button.

The starting model may be of two forms: a) a forward model previously developed
containing either one or more prisms and/or polyhedra or b) a previous inversion model

Import a Model
Project Survey Dakaset Mote: Only the datasets that have model are listed.
Mame | 1D | Mame | D | Mame | (] | Model Mame | ;I
ROCKIES 4 Gravity_final_edit 1 3 3 rid
Mew Gravity Inst 3
MEW GRAYITY Eikon 2 Model From Magnetic survey 5 Model from Magnetic survey
CQuebec ground Gravity 1 DInv_TrustRegion & Trust_17951
10341 _Inv _Truskt_Gz 1 ID341_Trusk_14917 _Gz
ID1 Imw_Truskt_iz 12 I01 _Truskt_ 14917 Gz
Anomaly Total Murber of Anomalies I 1
Mame Type Density Top & Top ¥ Top £ Strike Length Dip Extent Thickness E
{gfcrm™3) () ) ] () ) ]
Bnomalyl Prism 1 668547.00 5371085.00 -50,00 00,00 400,00 150,00
< i
Moke: Select the anomalies in the list to import,
Cancel | Help 38h |

Select the starting model:

The starting model must be within your present database. If it is not, import the dataset
containing the desired model from the database in which it is contained. Then, select the Project,
Survey and then the Dataset to obtain the model.



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models
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B Gravity Inversion Database: InstituteDisrPre

—5Selected dataset(s) to do inversion

# | Dakaset | Surve | Project | Add |
1 Measured Gravity Gravity_Final_sdit Quebec ground Gravity
Weights |
Remove |
Cornponent List Survey area information
# | Receiver Item alue | -
1 Gz Center East {m) 663397 .85
Cenker North (m) S371346.96
Size along lines {m) 1731.19
Size across lines {m) 1503.91
Azimuth (Degrees) 89967
Average Distance Between Locations (m) 115.90 1
Average Distance Between Lines (m) 593,23
Average Instrument Altitude (m) 0.47 LI
Coefficient Setting I Murnber of Locations Selected I 77

—Search Yalume

Cenker East

I B6E397, 85054

Center North | 537134696163

Wertical Shift of Grid {m)

—

Inversion Method

Mon-Lingar Cia

Inversion Parameters |

v

-

Use Initial Model Sek

Use known geological structures

Set Structures

I

-

Use topography

infarmation =

Remaove Grid Cells

Size L I 2300 Size W I 2000 Distanice () | 857.013
Azimuth (degrees) I 89,965 Thickness I 512 select Search Area |
—arid Cell Settings {along grid axis) Inversion Messages

Cells in U I 1aa Cells in v I 1a Cells in 2 I 20 Tatal I 20000

Cell Size U I 25 Cell Size ¥ I 200 Top cell thickness I 2

Spacing Z direction [ S G B U Define | Cell Sampling |

(btain Settings Fram a Log File | Initial model misfit
Progress |

Close applical
r campletes

tion when inversion

Cancel |

l—
Help #5BA |

« After all settings have been made, press Rui button to begin the inversion process.
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Inversion

Executing the

{= Gravity Inversion

— Selected datazet(s] to do inversion

i D ataset

Companent List

Survey area information

Project

Ldd

Wieights

i

Hemove

=100

Inversion Method——————

Linear Slow CG
Mon-Linear CG

I ersion Farameters I

Size ¥ [m]

Harizontal Angle [degree)
Anti-clockwize from East

Grid Setting

Center ' [m) |1 0450

Size ' [m]

—

# | Receiver | Item | Walue |

1 Gz Center 3 [m] 12712.5000
Center 'y’ [m) 10450.0000
Size ¥ [m) 1100.000
Size't [m) 1175.000
Haorizontal Angle [Degree] 90.000
Average Distance Between Lines [m) 90,385
Average Distance Between Locations [m) 25.000

Loefficient S etting | Select Suvey Srea |
— Search Vaolume
Center ¥ [m) I-] 7125 TopZ [m]

—

|1 400 Thickness [m] E&0
Select Search Area I CelllSampling |

Cellz in

—

Spacing £ direction & &

Cells in Y

Cells inZ

Tatal

|3588
Top cell thickness [m) |1 08333

Set Dutput Log Eile M ame

Progress

v [Close application when inversion

completes

| (Get Settings From a Lag File |

lllllllllllllwﬂl/

LCancel |

= Use Initial fodef

St [ritial el |

= Wse ko gesloical stuetine

Siet Stucture

[~ | Use topngrapts infarmatior

= Bemoye Grid Cells

Digtanize [m] 140

Inversion Meszage

Data Misfit _ 4.37% Z.J/
Least Squares Misfit  3.4404

Iteration 19

Data Misfit 4.28%

Least Squares Misfit  3.3324

Iteration 20

Data Misfit 421%

Least Squares Misfit  3.2243

Recovering data...

‘winite data to database...

Initial madel misfit

I—
Help |

The window on the
right displays the
version’s progress.

The “Progress” bar
indicates graphically
the progress of the
______version
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2. Examine data _ INVERSION EVALUATION
3. Perform initial modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing

6. Visualization

here will veral
7. Export Models In each survey, there be several data

sets after forward modeling simulation,
inversion and processing. In this case, we

" Database: D:\Product\Tutoria =lofx have the simulation data from 4 forward
B S S models, four inversion models and one set
N L BT Change] of cross sections from an inversion model.
NEw BRMATY Ei Suwepl: [T . .
Quebec ground E.al,l e EaCh mOdeI Slmulatlon has a neW data Set
— : e : — : containing the simulated data for the model
attached to the data set. Similarly, each
—Data Sets in Survey H H T -
— —_— R — Inversion contains a new dataset C(_)ntaln!ng
g g |- e Ty — the simulated data set under the inversion
a0 | | |delfom Moorel suvey Data Set Name: Responses: model and attached to that data set is the
Project Name: E%ﬁﬁﬂﬁiﬂiﬁt:ﬁi_sm EﬂDL—'lf:—T’“St—GZ Change| |To!d inversion mode|_
I uebec ground Gravit odel Marne:
- ’ : {ID1_Trust_14317_Gz Changs
Change Mame | Data File Name:
Delete Praject | IInstituteDisrPrev_Demo_EB.dat \p\ Model Delete Data Set |
reate Project LConfiguration Grid(s] Data Set Hfo
Create Proj | | N | |
Thiz license maintenance expires July 071, 2027

Our 3D gravity inversion model dataset
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1. Import data
2. Examine data

Inversion Processing

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing

There are a number of procedures for processing of the inversion results. These
are common for all of the 2D/3D inversion applications. The export functions will
be covered slightly later. At times it is desired to have the inversion results relative

6. Visualization to depth below ground and at other times relative to the elevation datum.
7. Export Models
C x| A
&

Users can use “3D Inversion Model Processing” tool to a) remove cells in the inversion model and/or
b) adjust cells in the model. The interface below displays the distribution of the chosen parameter
" 3D Euler within the cells. The range for this parameter is set for cell removal. After selecting the range for
") 2D Wemer removal, click ‘Apply’ and the information will be updated. Additional removals may be made.

" 3D Gravity Inversion

{" Magnetization Yector Inversion

' 2D Inverzion Model Processing

| S
‘ Inversion Model Pru\:ing i il
Beleef @ s (e e G Quebec ground Gravity - Gravity_final_edit - ID1_Iny_Trust_Gz
| 3D Inversion Model Processing - _ o -
Inversion File:  inzstitutedisrprey_demo_59_grv
Convert hetween GPS 7 and 7
Export Depth Slices/Cross Section Model ID1_Trust_17410_G=z Data Set ID: 59
Export Inversion File
m il ¥ shifted by 5300000
— Digtribution of Yalues
\ # of Cells |1?41 0 [-1.1770 . -0.5572] 0.3905%
.. -0.5559 | 0.0638]: 89.3968%
Minimum |-1 AFT Jom3 [
< rImpedance Data Set———— F EE“ Hemu?al AT
€ dopl ot > N s [0.0633. 0.6818:  9.8161%
- gfcm )
€ ipply for Impedance Data oy r Cell Adiustment i [0.68392 . 1.3030]: 0.3044%
Top Depth I . .
’WI = P Lep [1.3280 . 1.9250]: 0.0919%
Bottom Depth |-487.343 * More Detail |
L

0K | Cancel |

Remove cells in this range:

Low Limit |—48?.343 High Limit |543.54EB

" Density * Depth o L

One use of this is functionality is to remove superfluous cells in \M el
order to identify the main concentrations of density contrasts Reset g | _ sav Cancel s

Click “Apply” button when removal range 1s defined
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1. Import data

2 Examine data Inversion Processing

3. Perform initial modeling
4. Perform 3D gravity inversions There are a number of procedures for processing of the inversion results. These

are common for all of the 2D/3D inversion applications. The export functions will
be covered slightly later. At times it is desired to have the inversion results relative
to depth below ground and at other times relative to the elevation datum.

5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

30 nversion x|

This functionality allows the user to modify the density of cells. A range of densities is selected and

3D Gravity Inversion then a new density for all the cells in the range is defined. Apply makes the changes.

" 3D Eul —
ST

) 2D Wermner

r Magnetization Vector Inversion Quebec ground Gravity - Gravity_final_edit - ID1_Inv_Trust_Gz

i . Inversion File:  institutedisrprey_demo_59_grv
' 2D Inverzion Model Processing

Model ID1_Trust_17410_Gz Data Set ID: 59

Y shifted by 5300000

Select a processing taol from the list

— Distribution of Yalues

| 3D Inversion Model Processing .
#of Celle  [17410 FL0ZE0, DF50EE  MERES
Convert hetween GPS 7 and 7
Export Depth Slices/C Secti - [-0.5559 . D.0638]: 89.3968%
Evport Tnversion File > ocCten T [1177 e [0.0639 . 0.6818] 9.8161%
M aximum 1.925 g/em3 - o - -
[0.6892 . 1.3030]: 0.3044%
3D Inversion Model Proce EI Top Depth |5“3-5‘"53 [1.3280 . 1.9250} 0.0919%
Bottom Depth  |-487.343 More Detail
rImpedance Data Set
< | Applyfor all data
[T] N - 1. -
P e " Cell Bemoval odify cellz in thiz range: -
p i Low Limit |—1.1?? High Limit |1.925

* Cell Adjustment

* Density New |-1_1??

ITI Cancel | Reset | Appy | [ Sove | cancel | ﬂl

Click “Apply” button when modify range 1s defined

One use of this functionality is adjust the resulting inversion in preparation to use the
modified inverse model as a starting model for a further inversion.



. Import data
. Examine data

. Visualization
. Export Models

~NOoO OBk~ DN -

. Perform initial modeling
. Perform 3D gravity inversions
. Inversion Evaluation/Processing

/

—Data Sets in Survey

ma

.3

rrid

kodel fram b agnetic zurey
300 _T rustR egion

D37 _lrwe_Trust_Gz

D37 _Ire_Trust_Gz_SecFil
D7 _Iree_Trust_Gz

D7 I Trust Gz

Drata File M ame:

IInstituteDier‘rev_D emo_59. dat

The model will be saved as a “.grv” file with its
name and folder shown in the “Filename”

column of the table

i
d)élm

Cromain Type: IGravi

Data Set Hame:

|ID1_In'-.=_Trust_I32

kodel Mame:
[ID1_Touet17410_G:

v odel |

—

Click “View” button to open this file...

Inversion Evaluation

Gravity Inverse 21

An 1nversion result 1s selected. You will note the “Model” button is checked.
If the “Model” button is clicked, the following interface opens.

Model Configur~Lion

ates/Polphedra | La}.e,gl

General Infa

Iriert Ti
T arget Mame

IGra\r File

M. | Fiesistivity | Susceptibility | Density | Algarithm | Anomaly Mame | Je MHame |
1 Graw File el nztituteDizPrev_Demo_59.arv
r Edit Mode E— | le
L~ Target # |1 Eoe

||D1_I nw_Trust_Gz
IID1 _Trust_17410_C

Number of Models I1

Survey Mame

Model Name

Feplace Target
R esistivity[QOhm.m)

Import Target Conductivit

([

ermeahility

opography Pemnittivity

A

Suzceptibility

100

= EiliFlate
) Faly

) Sphere

Internal Current 5 ampling

— Ratation [deagree)

—Euler &ngles

Murmber I'I
1st ID.032
Advanced | ond ID_
|rteractions | 3 ID—

— Center/Top Location

— Scale Factar [m)

[FleView x| Convert Model to : ~ r Gealogical Angles—
Faly Dengity [a/zm™3) ID.2
File Mame IE “Program Files (x85)5Emigmat'd, 650 emo Databases\aravity_database\Modelshesample_aravwity. —_— = IIJ Shike Length I‘I o0
Strike IBS. 968
/' Centend Centery Center Sizek SizeY SizeZ Anglel - .
685 o ﬂ Shift Tranget | he In .
13358638 98141304 5958333 282603 1078923 1083333 90.00C i~ Cole - Cole r— Dip Extent |5DD Di i]
133566538 GA141304  4EFEOOD 282608 1076923 1083333 80000 P
133566538 GA141304 3791667 282608 1076923 1083333 80000 Z |.5
13386538 98141304 2708333 JB2B0S 1076923 1083333 90.00C Delete C [expanent] ID = 0
133586538 991471304 1625000 287608 1076323 108333 50,000 dimensionless Thickness |1 i] Slias
1336538 98141304 B4TBE7 282608 1076823 108333 00000 ™ Center & Top
132509616 98141304 5958333 282608 1076923 1083333 90.00C M (ch il
132509615 99141304 -487.5000 28.2609 1076923 1083333 90,000 1 = argeabill ) ID
12509615 98141304 3731667 292808 T0PES2E 108333 0000 Uhdo Delete dimenzionless
132509616 98141304 2708333 282608 1076923 1083333 90.00C
13250.9616 98141304 625000 282609 1076923 108.333F  90.00C :
132509616 98141304 BATBE7 282609 1076923 1083333 S0.0000 T [time constant] ID .
130432892 941304 EWSWI 292609 1076923 10EEH 90000 Fiestars seconds Faly Filename Impart Falyhedra
131432692 99141304 4675000 282609 1076923 1083333 90.00C
131432692 98141304 3791667 282609 1076923 1083333 90.00C
131432692 98141304 2708333 282609 1076923 1083333 90.00C
131432692 99141304 1625000 282609 1075923 1083333 90.00C
131432692 98141304 40667 202609 1076323 1083333 90.0000
130355769 99141304 595.431 282609 1076323 1083133 90,000 ok Cancel | Apply | Help #8h |
130355769 98141304 4675000 282609 1076923 1083333 90.00C
130355769 98141304 3791667 202609 1076923 1083333 90 0_ij
4| | 3
oK
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3. Perform initial modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing
6. Visualization

Inversion Evaluation/Processing

Export Functions

Gravity Inverse 22

When an inversion result is selected and the user opens the ‘Model’

description an ‘Export’ option is provided.

7. Export Models

—Data Sets in Survey

m2 «| DataSet Sirnul
m3

i Domain Type: IGra\-'i
todel from M agnetic survey
30 T rustR egion

D347 _Inw_Trust_Gz

D347 _Inv_Trust_Gz_SecFile
D7 _Irw_Trust Gz

D7 _Irv Trust Gz

Data Set Hame:

IID'I_Inv_Tlust_Gz

todel Mame:

107 _Trust_17410_G:
V¥  Model |

Drata File Mame:

IInstituteDi$rF’rev_D emo_59.dat

Model Configuration

Fiisms/Flales/Polphedta | Layers |

N..| Fiesistiviy | Susceptibiity |  Density | Algorthm | Anomaly MName | File: Mame [ rGagallnfo—————————
1 Grav File ModelssnstituteDistPrev_Demo_53 grv Ao D7 Irer Trost Gz
/ Madel Name I\D1_T|ust_1 7410_C
Edit Mode  Target Properties ———— c |, ,V—I Number of Models |1
t
Target #: |1— Een =
Inisert Target
El Target Name Grav File rModel Scat. Algor. — = Intemal Current S ampling r—Rotation [degree]
Fiemaaﬂametl s & Prism LN Nt |1— - Euler &ngles
D © EikPlate £ S [TTE7
Import Target Conductivity 0.0
| ) Poly v Advanced nd lD—
Permeability il
Irport € Sphere (ol Interactiore 2 lg—
Topography Permittvity i
Convert Mode|to Suscephbilty 0 rCenter/Top Location r Scale Factor (m) i
Paly Densiy [a/om”3] l”z— ; - Geological Angles—
b 0 Strike Length 1000 S TR
ke
Shift Target SO T .
~Cale - Cole: - Dip Extent 500 bip ID—
Z |5
Delste C [expanent) 0 = N
di 1 Thicks 10 Iunge:
imensionless © Corter & T ickness
M [chargeability]
Undo Defete dimensionless &
T [time constant]
Restore | seconds ! Paly Filename Impart Palphedra
oK Cancel | Apply | Help #58h |

I Inversion Model Procesing il

Select a processing tool fram the list

| 3D Inversion Model Processing

Convert between GPS 7 and 7
Exzport Depth SlicesfCross Section
M| Export Inversion File

EXPORT OPTIONS: The first Export option allows to extract Depth
Slices or Cross Sections from the inversion model. The second option is to
export the entire inversion grid. These processes may be performed on either
the original inversion grid or any processed grids that you have produced.

The cross sections are exported to a new dataset for viewing in our Section
Viewer and can be exported from that app to standard formats. The user
controls the depth slices (Number, Depth increment, etc) and the output is to
a .qct file. From there it may be exported to an ASCII file if required.
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2. Examine data INVERSION VISUALIZATIONS

3. Perform initial modeling
4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing Click |vz| button to open Visualizer
6. Visualization tool to view the inverted 3D model...

7. Export Models

.Igﬂﬂﬂll—l '|1-|'||=||?*|*|5| kl@—“ﬁﬁ]\Hﬂ"l'ﬁ}l ?l H Save to Database

You may export a 3D image as a 3D .pdf.
File » Save Image

Various controls are provided on
the toolbar above the visualization
scene. There is a tutorial on the use
of the Visualizer both for viewing
as well as building models.
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2. Examine data
VISUALIZATION

3. Perform initial modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing

?' \E/)'(SU;!['IZ\ZISC?;S Select from top menu “Model » 3D Inversion Model
- =XP » Model Cutting” to open the Section Cutting tool.

I 4456996, 99 4493504, 51
' i ' i i i i i '

]
™ show Cut Plane V| Cut while moving
Plane

' Position

" Parallel to 2
Update Flane Fasition | I 4488753.97
& Parallel to ¥Z
Apply |

7 Parallel o ¥y

Change Cutting Direction |

By adjusting the control bar...

View sections of the 3D model in
XY, XZ and YZ planes

the example shown is a slice at North 4488754m
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1. Import data VISUALIZATION

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

Select from top menu “Model » 3D Inversion Model
» Sensitivity” to open the Sensitivity Selection tool.

Density Unit: gfcm3

Min value -2.624 Maz value 293

Mote! Sensitivity is absolute value.

The cells with the -{max sensitivity) ar > +(maz
ed,

& valus <
sensitivity) will not be display

The: cels with the valu = -{min sensithvity) and < +{min
sensitivity) wil not be displayed.

The model in this figure has

e . . Max Sensitivity . Apphr |
only those cells exhibited with sy [ ceat_|
values specified in the range I i co s




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

|
J Eod | 3D Contour

Gravity Inverse 26

VISUALIZATION

Another visualization tool which interpolates the
inversion grid into finer grid cells and allows other
visualization capabilities

E %]

57604885 58204885 Stike Angle [degrees)
0070

Slice Plane

& Perpendicular to
Strke Angle

67514385 Apply ~ Paralel to Stike
Angle

| Besistivity

" Parallal to v | Condustiviy

Change Slising Direction |

' Density

[ Do ik display cells with values smaler
than Minimum.

Set lsovalues

Set Model Grid
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2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing

CROSS SECTIONS: From the Model button, you may export cross sections.
This function produces another dataset containing the model as density slices (*.gsc).
These files may be viewed in the viewer indicated by PEX on the toolbar.

- . . ‘Data Sets in Survey
6. Visualization I F.EHI ID1436_Irw_Trust_Giz ]
7. Export Models COTVIBWER === A

101438 [rv_Trust_Gz_SecFile
IDT438_Irve_Trust_Gz
IDT438 [mw_Trust_Gz_SecFile

101438 [ Trust Gz
01438 [y Trust Gz
101438 Irve_Trust_Gz
1047 _Inw_Trust_Gz hd

-The values of the abscissa are shown across the top. The abscissa may be changed.

- Depth is shown on the left axis. Double click on an axis to change the settings.

- The value of the perpendicular coordinate is shown on the left at the beginning of section and on the right at the end of the section
- The inversion data is shown initially without contouring. Click on a cell to view the depth and parameter value of the cell

- the box at bottom left of toolbar is the value of the center point for the coordinate perpendicular to the abscissa

- Use left right arrows to move between sections

- The small Data Plot window is the parameter value vs. depth for the selected point. Tools are at the bottom

"§ InstituteDisrPrev_Demo_54_11.gsc - ROCKIES - SpruceMountain_Gravity_Isostatic_TerrFar - ID1438_lnv_Trust_Gz_SecFile - ID1438. =1 1

ﬁ §| T Eﬂ j 5 o|»| ©Resistivy Linear " Equal Range Abscissa min [0.14419395 | -0.14419099 ’_ Ful Hold Load PEX
= © Copductivty  C leg % Equal Weight k=l W lgange [ Min& Help #8h
.§I ! § 4487251 | o Max [0.2481999% [0.24n10000: [ Max Export PEX

676000 676500 677000 677500 678000 678500 679000 679500 680000 680500 681000 681500 682000 682500
N: 4487255 i } } } } | } } I I | |
2600

N: 4487247

21001 =lox|

Density (gicm*3)
0.0 01 0.2 03
| + |

2200

2000+ 2:;;_
1800+
16001+
14001+
1200+
1000+

800

600 4487251 : E = 680295; N = 4487249

Aolml xlof BiAlw sl A

400+

200

0

-200 -
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1. Import data Inversion Evaluation

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

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

" Database: D:'Product’, Tutorials'EMIGMAY source_files' ¥11.0% gravity tutorialiInstituteDisrPre+ D

Databaze | Survey Review | Data Eorrectionl Data Reduction

r Projects in Database—— [~ Surveys in Project

ROCKIES DEMO Gravity |sostatic TenFar Survey Mame: A5 prucebd ountain_(
Mew Gravity [nst Sprucebdountain Gravity lsostatic TenFar
MEW GRAYITY Eikon Sprucebountain_Graviy_leostatic_TenFar Survey 10: |9
Quebec ground Gravity
| Survey Ce Tes | Mo | Load Settingsl Cancel | Help |
Aaste | Add Si
/
~Data Sets in Survey // Select “Yes”, if this dialog appears and select all

151438 Irv_Trosl_Gz <] Datasat  [SmuEed datasets that require comparison.
Project |0 |4 101438 _Inw_Trust_Gz_SecFile

101438 Inw_Trust_Gz Domain Type: IG'aVit-"J
D ate Created: 107438 _Irw_Trust_Gz_SecFile

101438 _Inw_Trust_Gz

I5.‘"2?."’2D25 3:40:49 P 107438 1nw Trust Gz SecHfe Data Set Name:
101435 Inw_Trust_Gz
Project Hame: 101438 _Inw_Trust_Gz_$EcFile IID41—IW—TMSt—GZ

101433 Iny Trust Gz
[RDCKIES 04T [ Tiudt, Gz

todel Mame:
|ID41_Trust_39840 Gz

Chanage Mame | Data File Name:

Delete Project | IInstituteDier‘rev_Demn_E?.dal ' Model |
Create Project | Configuration | [T Grid(s) |

Thiz licenze maint
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2. Examine data

3. Perform initial modeling
4. Perform 3D gravity inversions

Inversion Evaluation Gravity Inverse 29

Select the data sets required for comparison and then click “Load”

Data Sets Selection

. . . Froject: Mew Gravity April 2025 Survey: Sprucebountain_Gravity_|sostatic_TerFar
5. Inversion Evaluation/Processing
6 V. I - - Data Sets in Survey: |1‘| Selected Data Sets ta load: |3
. ISU a | Zatl On Name | ModelMame = Drata Units: Mame | Muodel Mamne |
101438 Inv_Trust_Gz 101438_Trust_36
1. EXpo rt Models IDT435_Iv_Trust_Giz_SecFile | DT438_Trust_36 e
sediments small sediments small
1071438 _Irw_Trust_Gz 1071438_Trust_41
101438 Irw_Trust_Gz_SecFile 101438 Trust_41 Add kg |
101438 Inv_Trust_Gz 101438 Trust_40
101438 Inw_Trust_Gz SecFile 1071438 _Trgt_40 |
01438 Inv_Trust_Gz SecFile | 1D1438 Trust_ 44 dhtd Al =
101438 _lrw_Trust_Gz 101438_Trust_a4
107438 Inv_Trust_Gz_SecFile  |D1438_Trust_4477] ; f |
4 I I _}I_ === Femove from 4 I I _}I
Show IMPEDANCE SAGHETIC BATID Data Setz in S
All selected data sets are then loaded to the S e
N N Loading
Plotter application and the plot appears | =
showing the simulated data of the first Loaed [0 d [ Corcel_|

profile. Use the left/right arrows to move

between lines or double-c\ick the plot.

50

0.0

5.0

mGal

-100

-15.0

200

250

| _
———————+—— measured data
- & 1,Plot# 1, Tot(l M) Gz < -
- 1,Plot # 2, Tot{l S - ID1438_Trust_44537_Gz) Gz
Lo —=— 1,Plot # 3, Tot(l S - ID1438_Trust_44734_Gz) Gz
i I\“\n\ --------- &
Lo T e
I .
L L L L
677500 678000 6768500 679000 679500 680000

677000

Easting (m)



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions

5. Inversion Evaluation/Processing
6. Visualization

7. Export Models

Inversion Evaluation

Response (mGal)

Gravity Response

~e LINE12125, Plot # 1, Tot(l S - FastCG_3585)Gz

27218 [—-o--eeees A peoneneseneees g | INEA2125, Plot# 2, Tot(| M) Gz oy

- 2 1 1T Sy . ——————————— 1

______________________________________________________________________________________________ I__.___.___._I._._..__.._J...__.___.__

27.018 : | channel Selection

: — Indicate Channels )
26.918 rPlott—— Gravity - Field —
R | e (Y
26.818 v 2 | .I _|
ra | v| 2l
26.718 Z4 ||
260 , [ |__[l ~ :II
26518 7 | |
Z re 1| |
26.418 : ; ! s | 20
5 5 5 5 1o [ = Al
measured: data | s r |

! | ! | h | h |

9800 10000 10200 10400 10600 2 | ]|
Absolute Y (m) AR ]| sl
14 | .| ‘Al
[ 15 |—_|v e
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The user may select other data sets to plot by simply double
clicking on the plot or change parameters in the plot.

— Selections for Plat 1

=10l x|

% Y-auis
= Depth

Abscizza
7 H-amis
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2. Examine data

3. Perform initial modeling
4. Perform 3D gravity inversions Multiple plots can be shown for various inversions and models
5. Inversion Evaluation/Processing contained in the same survey of the database. The user may

6. Visualization step through different profiles by simply clicking the arrow

7. Export Models and step through models using the arrows to the right of M.
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2. Examine data

-

3. Perform initial modeling x|
4. Perform 3D gravity inversions EXPORT OPTIONS: & Depth Slices
5. Inversion Evaluation/Processing - cross Sotion
: At Export Depth Slices/Cross Sections
6. Visualization POrL LEp
(118 I Cancel
7. Export Models
i
@ Irveersion Model File
il ID:\withYang\CSEM Inversion PapetCIESSCIES_db\Maodels\CIES_1456.grv
- — Dutput Setting:
L £ Eravltp Inversion Top Grid Depth Iin Distance Between Depths From Depth Thickness
" 3D Euler |2886.54 [p-ootoozz7 [2sae. 50 14035
) 2D Wermner Battom Grid Depth Max Distance Between Depths  To Depth nDepth
|-1 05.424 |5.42334 |-1 06.424 |200
" Magnetization ¥ector Inversion
L LU Processing Ma. of Unique Depths n Grid |42045 [ Use depths in the input file
& [riginal File | fidlanted £0
11,4 I Cancel | Data Type | Resistivity * Density k
i Output format * Depth Slices " Yolume Gridding " Cross Section
Select a processing tool fram thegfst
Qet file name
| 3D Inversion Model frocessing Browise |
3D Inversion Mode' Processing
Convert hetwee_ RS 7 and 7 .
Crport Depth S/ Cross Secton
Progiess 0%
|
Save e | Cancel I Help

Depth Slices: This tool provides slices of the densities in the grid at a set of depths. The default is to create an interpolated volume before slicing. The
user specifies the top depth plane and the bottom depth plain and the number of Depths of the Thickness between each depth plane. Browse to specify a
folder and a QCTOOL file name for export. The depth slices are easily contoured in QCTOOL or exported for import to another application.

Cross Sections: We have seen above how to export cross sections to another data set in order to use EMIGMA’s section viewer. However, you may
export the cross sections here directly to a QCTOOL file for export to another program.




1. Import data
2. Examine data
3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing

6. Visualization
7. Export Models
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EXPORT INVERSE MODELS to CAD FORMATS

The inversion grids can be imported to CAD applications but when integrating the inversion
into a larger CAD project, a more compact form is often required. This is normally performed
on a reduced inversion model which focuses on the most interesting structures in the inversion
model. In the example below and to the left, is a view of the inversion model sliced at depth.
The interesting structure can be seen in the upper left of the model. The image below shows the
inversion model after removal of small values of inverted density.

The first step is to convert the reduced grid to a polyhedral model. Select ‘Model’

zumn s | 2l %9 Daty again and the Model Configuration dialogue opens (bottom left), the user selects

the inversion grid at the top and the selects ‘Convert Model to Poly’ on the left of
the dialogue. A view of this poly model is seen below in the Visualizer. The
polyhedra file is stored in the Polyhedron subdirectory of the database structure.

1

N| Fiesistivity |Susceptiblitﬂ Permittivity | Algorithm

File M ame:

Models\King_Solomor
r Edit Mode — Target Properties——— E
3 |
Target #: |1 el
Irizert: Target | [ )
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Resistiviy(Dhm.m] {100 € EifFlat €I
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Import Target Conductivity ID.D‘I e Fol ~uH
4| oy
Permeability |2
| mpart 1 Sphere F5
Permittivity |1
Susceptibility I‘I r Center/T op Location r
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Paly / Density [g/cm™3) ID . ID—




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Inversion Evaluation/Processing
6. Visualization

7. Export Models
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EXPORT INVERSE MODELS to CAD FORMATS

All model primitives in EMIGMA including polyhedral models can be exported to several
CAD formats. Now that the model is in a polyhedral format it may be so exported.

MODEL »Export > X x|

Apnomaly information

Type Foly

I arne

— Output j
Format Sulcan &5C [* asc) =
AutoCAD DFF [*.duf) I
GEMCOM TRI [*.tri)
File name
Browsze |
Status I
Progress |

E xport | Cancel |

Browse P To select a directory and save the file for import to CAD.
Most CAD applications allow any of these 3 formats.



