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1. Import data Gravity Inverse
2. Examine data 2

3. Perform initial modeling

4. Perform 3D gravity inversions

Browse and select .gct or .xyz data file for import
5. Check model and create plots

Click “Next “ button

Gravity import Step 1: Selec x|
r Input Diata File ~ :
T— x PGy L
Raw Data Formats EE— I £ QCT format % XYZ ASCI| format
Select one line as the header line
Data Groups
174 R¥1:.GZ -
" EM
. LINE LINE12125
¥ Patential Field 12125.000000 9900.000000 1.000000 2.71180992E+001
¢ |P/Resistivi 12125.000000 9525.000000 1.000000 2.70043952E+001 Set Header Line |
sistivity 12125.000000 9550.000000 1.000000 2. 70104008E+001 =
o B D Load Header Line |
DC Magnetics {ground or aibome) - VECTOR, TMI or GRADIENTS — Data Setting
Gravity (ground or airbome) - SCALAR or TENSOR . -
Magnetic Ground (Scintrex) UTM_X - |x =l + meters fest
Pico (binary format) = % met " fest
Geosoft Grid File (Potential Field) é s Y = e
3-Sensors Helicopter i 7 -{Altitude) |z =l % meters 1 fest
Eoreho_le (magnetics and gravity) = . .
Crone (Borehole Magnetic) / I : Latitude / Longitude (degree)
GPS_Z: {m) = Latitude : I j
r Fiducial : b
— Longitude : >
" Line Label | =l natiee | [
p ~Output
75' Gz ITX1 RX1 'l € Elctal I 'l data unit: mGal
—Gradient Tensor (mGal/m})
Fes [ o] Fey [ X Fee [ ]
roe 3 rey 3 res 3
™Gz I 'I [~ Gzy I 'I [~ Gz I 'l
oK Cancel | Hep A
. . <Hack > Net> | Cancel Help
Set coordinate axis and output data column names



1. Import data Gravity Inverse

2. Examine data 3
3. Perform initial modeling
4. Perform 3D gravity inversions Profile an 3
5. Check model and create plots
Total Number of Profiles: |14— Total Mumber of Locations: 614
Profiles and Locations
o o c = - r Maodify Profile(s)
Show profile information, and users Prole | _#Locatons | |
5 c < Profile
can perform delete/reduction/shift Erve et i \ —
. . . . - LINE12300 a5 —IE c
operations on profiles in this dialog LINE12400 5
LINE12500 45 Delteevery |2 location Apply
LINE12600 45
e e |
LINE1Z500 45
I[:EEI i?gg ig [~ Apply for All Profiles Split |
LINE13200 45
LINE13300 45 r Shift Coordinate Values
Shift X o Reset |
Restore/Reset Shit Iﬂ ﬂl

: 113 13
Clle NeXt bUtton < Back ]l7 MNead = Cancel Help




Central Meridian {in degrees)

1. Import data Gravity Inverse
2. Examine data 4
3. Perform initial modeling x|
4. Perform 3D gravity inversions
5. Check model and create plots r Earth Field System
Inclination dowrward from horizontal (in degrees) I—
East of Morth {in degrees) I'-
Intensity in nT) [52500
|

Select coordinate system | | el |
Coordinate W\ I}-‘-bsc.lute: Farallel to absolute system j

r Import to the Database

Project Name : I

Set Survey name Survey Name : IGz

...Store LINE... LINE12400 d
...Store LINE....LINE12500

Flip sign of Gz data if it is not in | Average duplicates " Store LINE. LINE12600
Store LINE... LINE12700

accordance with the system \ I Sot locations .Stare LINE... LINET2800
...Store LINE... LINE12500
_Store LINE... LINE13000

$|_ FLIP SIGN OF Gz ...5tore LINE....LINE13100
...Store LINE....LINE13200
...Store LINE....LINE13300

Click “Run Import” button to start /% Run impor | ___Fﬁsﬁ;}rﬂaéa{f%”%ﬁg___
importing data into database LA R -ocessia Co

MNate: EMIGMAs convention for the Z-axis is positive up in all instances to be consistert with GPS conventions. This is the
opposite to conventional gravity convention.

After processing is done, click “Finish”
button to complete this procedure <Back |5 Finish Cancel Help




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

1. Check database for the survey

Database I Survey Review | Data Comrection | Data Reduction |
r Projects in Database

- Surveys in Project

Gz_Inversion

KK

Gravity Bunyola
US mining
northem ontario
Kimberite Models
Mining Exploration
Oil_exploration
Gzz from Inverted Resu
Gz_Inversion
NBruns_Gzz_as_Gz

r Data Sets in Survey

measured_Gz

Gravitylnv_pos_only

NBruns_Gz_ground
NewBrunsNoRepeat

MineModelling L‘
Project ID: |9
Date Created: [2/23/2006

Project Name:

Gz_lInversion

ChangeNome Data File Name:
lexample_gravity_161.dat

Delete Project I

2. Click configuration

Data File Name:
|a(ample _gravity_161.dat

| Configuration |

4. Check lines and stations by clicking

“Survey Editor” button |

Property Pages i
Profes | Wavefom TxRx | Output |

System Type  [Gravity

System Name
1L Systern Mode Transmiter
Gravity ]| Coord System: |Absolute: Parallel to absolute system |

' Fived ) Moving 1. TXGEARTH

2. Transmitter Type

€/ Cofl € Current Dipole:
€ loop € Pole

Transmitter Input —>

Separation(s) (moving system] input >

/R lode
Coadd G Replace |
eceiver

I= Muliple T Generator Coord System: | Absolute: Parallel to absolute system | component [1 Select Al | Create Comp
e P 1 RX.DIPOLE Gz = & [ =

(= Dipole € Voltage Dipdle 7 1

€ loop € Pole

Receiver Input —>
: Ip/Fies Spstem Wizard
oK Cancel Bl

Gravity Inverse
5

3. Check system
configuration

Gz_lnversion - Gz_nversion - measured_Gz - Survey Editor =lolx|
DataSet Wiew EdtTools MapTools Help
&38| 8| s&E B =|Ofe =8 alm oo+l 2|2nf~ 5 2] sl ole|s]e] )]
100 1 : :
LINE12125 : : : ‘
Change Prof. Name . . :
1080+ 3. 7 :
Delete Selected ¥ y ; ’
i | Loaton ¢ 3 : : ! % :
v | solitProfile at . T ) ' ¢
& | Hrected Location 10600+ i B : :
Delete Selected ' ¢ : J
1R = SR H
A | | SortLocations ' ; ¢
z lected L t ' A
A o S T ,
i | e ;3 3 S B
02t : : : :
[ sve chances ) ] ; ' : i
10000+ i i § ; : Z ;
o § H + +
12000 1200 12400 12600 12600 12000 13200 12400
[X: 12125.0000 [¥: 9900.0000 [Data: 27.118099 v

For Help, press F1




1. Import data

Gravity Inverse

2. Examine data 6

3. Perform initial modeling

4. Perform 3D gravity inversions y . :
5. Check model and create plots " Ve

Click “Plotter”...

Load data set in plotter Toggle between profiles

. EMIGMA 8.6: Project{Gz_Inv rsion] DataSetmeasured_Gz] - [Plotter - Gz_Inversion - Gz_Inversion - measured Gz} (=] 33
EF\]E Configure Settings Dgfaults Draw Tools View ‘Window Help

=181

oill@frs Bles| A (58| (0] v:|Emles wme | @] 26 mlo] ot|utE] s @l 2

| Ewle| wlalele| =] xFEE @elp Bl Ble] o] o] of afs] mle[T »m]
Gravity Response

27.218 ;

27.118 ]

27.018 :

26.918 f
= 26.818 E
® :
Q :
é 26.718 :
) :
2] '
c H
S :6m ¢
7] H
@ :
14 :

26.518 '

26.418 :

i .
9800 10000 10200 10400 10600 10800 11000
Absolute Y (m)

For Help, press F1 [Examiner  |Database:C:\Program Files (x86)\EmigmaV8.6\Demo Datat ity_database\example_gravity.mdb 4




1. Import data Gravity Inverse
2. Examine data 7

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

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

27.218

27.118

27.018

26.918

26.818

26.718

26.618

Response (mGal)

26.518

26.418

the data and estimate parameters of initial model for
inversion.

Gravity Response

- LINE12125, Plot # 1, Tot(l M) Gz
[ T S e A IS Dok =8 LINE12125, Plot# 2, Tot(l S - Gravinv_20954)Gz

1 | | I 1 1
9800 10000 10200 10400 10600 10800 11000

Absolute Y (m)

simulated data with a forward model




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

— Data Sets in Survey

Gravitylnv_pos_only

Select measured data

i.EEII
NS

Gravity Inverse

& 3D Gravity Inversion

" 3D Euler
20 W einer
| Wagnetization
ok | Cancel
3 Gravity Inversion
~Selected d () to do inversion
# | Dataset I Survey Project I Add
1 measured_Gz Gz_Inversion Gz_Inversion
Component List Survey area information
# | Receiver | Item | Value I
1 Gz Center X [m) 12712.5000
Center Y [m) 10450.0000
Size X [m) 1100.000
Size Y (m) 1175.000
Haorizontal Angle (Degree) 30.000
Average Distance Between Lines (m) 90.385
Average Distance Between Locations (m) 25.000

Select Survey Area

|

8

=101

Inversion Method

Linear Fast CG (Matrix]
Linear Slow CG
Non-Linear CG

Inversion Parameters

r Search Volume

CenterX(m)  [127125

Center (m]  [10450

TopZ (m) lg—

Spacing Z direction @ A

(G I Gl

Top cell thickness (m)  |108.333

Size:X (m) 1300 Size Y (m) 1400 Thickness [m] 650
Horizontal Angle (d
Azg-zcolgciwigeg ?’ OlmeEQ f;l 50 Select Search Area | Cell Sampling I
Grid Settings
Cells in X Cells in'Y CellsinZ Total
46 13 & 3588

Set Dutput Log File Name

Get Settings From a Log File |

I Use Initial Model

™ Remove Grid Cells

Distance (m) 140

Inversion Message

Initial model misfit

[

Progress 1

v Close application when inversion

completes

LCancel

[_
Help |




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity invers

5. Check model and create plots

ions

Selected dataset(s] to do inversion

# ] Dataset ! Survey ! Project l £dd
1 Processed Ground Gravity GroundGravity
Component List Survey area information
# | Receiver | Item | Walue l
1 Gz Center X (m) 588500.0000
Center Y [m) £471100.0000
Size X (m) 11700.000
Size Y (m) £200.000
Horizontal &ngle (Degree) 0.000
Average Distance Between Lines (m) 100.000
Average Distance Between Locations [m) 301.076
‘ Select Survey Area |
-Search Volume —
CenterX [m)  [53g500 CenterY (m]  [5471100 TopZ [m) 0
Size X [m) 14000 Size Y (m) 7400 Thickness (m) 3000
Horizontal Angle (d
A:{fjgciwigg ?,émegg[:;] 0 Select Search Area ] Cell Sampling ]
r~ Grid Settings
Cells in X CellsinY CellsinZ Total
25 7 5 9625
Spacing Z direction c i o Top cell thick [m) |600
0 AT A; o ] p cell thickness (m

Set Dutput Log File Name

Get Settings From a Log File ]

Progress

Close application when inversion
v
completes

LCancel

Inversion Method

Linear Fast CG [Matri
Linear Slow CG
Non-Linear CG

Inversion Parameters |

[ Use Initial Model

[ Use known geological structure

I” Remove Grid Cells

Distance [m) o4l
Inversion Message
Initial model misfit

Help

Gravity Inverse
9

Selected Data Sets

A dataset may be added for use in the inversion by clicking Add.
Each dataset is given equal weight by default. This can be
changed by clicking Weights.

Components

Components that will be used in the inversion are displayed here.

Log File

A log file is created each time an inversion is run. The name and
location of the log file can be specified by clicking Set Output Log
File Name. Click Get Settings From a Log File to use the settings
from a previous inversion.

Use topography information

This option will be enabled if you imported your data with a gps z

channel. Select this option and the gps z values will be used when
performing the inversion. When loading inversion results to the
visualizer, a window will appear asking to display the survey
according to z or gps z. Select gps z to see the inversion results with
topography.

Remove Grid Cells

Any cells that are beyond the specified Distance from the closest data
point will be removed from the inversion result.

Geological Structure

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

Initial model misfit

Defines how close the initial model fits the data. The closer the value
is to 0, the better the fit.




1. Import data
2. Examine data
3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

o
Response

F— ) /e ]

Component

127125
Center 7' 10
1300

Set angle to [dey
Grid points of ¥
Gind points of 7'

Grid Size %
Grid Size 7'

b | _ow |

0K ‘ Cancel

Help

Gravity Inverse
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Clicking either the Select Search Area or Select Survey Area buttons
launches the same window. But search area means the area of data which
the inversion algorithm works on, while survey area is the whole part of
the imported survey data.

= |11898.64455

= |11058.86078

=0l |

Distance

11000

P 4

10800 J

44

<
HE[EERE

44 elels

4

10600 |

4o elelele s

4o eleleeie s

HE[ e EF

10400 |

<
4o 4 ale

L R

10200

o fe

e fe

10000

+ +
[ *

9800

12z00

12400

12600

12800

If change the value in “Set angle to (degree)” box,

the angle between search area and survey area will
be changed accordingly

r— Grid cell sampling

I Cancel |

Survey Area
Click the Select survey area button to

launch the graphical tool which enables
you to specify the data points that will be
used in the inversion calculations.

Search Volume

The default parameters in the Search
Volume section will create a grid that
covers the entire survey. You can modify
the search area parameters by entering
new values or by using the graphical tool

Cell Sampling

Grid cells defined in Search Volume
can be divided into smaller units when
calculate the simulated data by clicking
Cell Sampling. Type your values in the
X, Y and Z boxes to specify the number
of samples in the X, Y and Z directions




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

4. Perform 3D gravity inversions Lirid Settings
Cells in
5. Check model and create plots
25
Spacing £ direction i~
x|
Tatal thickness 50 TopZ
Tatal thickness after modification |EED |D
Search grid cell thickness
Index Thickness Depth
1 130.0000 -130.0000
2 130.0000 -2B0.0000
3 130.0000 -390.0000
4 130.0000 -520.0000
5 130.0000 -BR0.0000
Thickness (m] 130 Inzert Index g
tadify the zelected | Inzert a thickness |
Delete the zelected |
Hate: tultiple thickness items can be selected.
Ok LCancel Help

Cells in%

—

A

i i‘.'zi-l

Gravity Inverse

11
Cellz in £ Tatal
5 9625

Top cell thicknesz [m] 130

¥

Grid Settings

Confirm the number and layout of grid points
to be used in the inversion in the Grid Settings
area. The points will be evenly spaced in the x
and y directions. Choose A for evenly spaced
points in the z direction or A-2'- for
exponentially spaced points. You may specify a
custom spacing by selecting A;. Your custom
settings can be later modified by clicking
Define.

Editing the Grid Cell Thickness

The interface displays the total thicknesses
before and after editing as well as the topmost
z value. The cell sizes are listed in the Search
grid cell thickness section.




1. Import data Gravity Inverse
2. Examine data 12

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Inversion Methods

Inversion Method- | There are three inversion methods to
Linear Fast CG [Matri choose from. Set parameters for your
Linear Slow CQ: . - -

Non-Linear CG chosen technique by clicking the

Inversion Parameters button.

Inversion Parameters

Linear Fast CG(Matrix) - Direct inversion technique that assumes that the forward function can be
linearized. Quick technique but is bounded by solving for a small amount of parameters.

Linear Slow CG - Same as the fast technique but is necessary for cases when the number of data
points or the number of grid cells is very large.

Non-Linear CG - General concept is to start with an initial guess and go looking for the best fitting
model by minimizing a given function using an iteration process.



1. Import data
2. Examine data

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

Inversion Method-

Linear Fast CG [Matnx
Linear Slow CG
MNon-Linear CG

Inversion Parameters

Gravity Inverse
13

Linear CG Technigue

Assumes that the forward function can be
linearized. Quick technique but is bounded
by solving for a small amount of
parameters.

d=Fm
d - vector of N-dimension
F - Matrix of Nx M-dimension
m — vector of M- dimension

He ()= [ G(r,r")3(r" )dr”
J(r") = (m(r") =mg)Hins (") = 2(r" JHins (')




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions

Inversion Method-
5. Check model and create plots

Linear Fast CG [Matrix)
Linear Slow CG

MNon-Linear Ca

Inversion Parameters |

Unconstrained Conjugate Gradient Minimization

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.

Gravity Inverse
14

Non-Linear CG ceneral

concept is to start with an initial guess and
go looking for the best fitting model by
minimizing a given function using an
iteration process.

Critical factors to Optimization Results:
* Good forward simulation algorithm

» Good minimization technique

* Good starting model

» Good data

Occam style model misfit function

G(m) = A ¢a(M) + (M)

o (m)=a, [ wi(z) [ m(r)m’(r) P dv +

¢d(m) - functional to be minimized

dq(mM) - data misfit

d,(M) - model misfit

A - Lagrangian multiplier - regularization weight

Y ewr 0] [W(2) V, (m@)m’r)) ] dv

a, - weighting factors
w(z) - depth weighting



1. Import data
2. Examine data

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

Linear CG Fast Inversion

Constraints of density (a/cm”™3)

Sensitivity of the output density Ds

0.0001

Cells with density between -Ds and Ds will not be output

to density distribution (.arv) file.

Density Bounds

Min

Constraint of Density

x|
Search parameters
Max iterations 20
Scattered field misfit (%] 1
Smooth parameters
Alpha s 1
Alpha # 01
Alpha y 01
Alpha z 08
Cancel Help

Output SenS|t|V|ty Cells with density |D| (close to 0 - where the user

defines how close) are constrained or thrown out after each iteration. will not be output

to the density distribution (.grv) files

Xm N Upon completion of iteration, X values less than Xmin will be set equal to

Xmin

XmaX Upon completion of iteration, X values greater than Xmaz will be set equal

to Xmax

Gravity Inverse
15

Search Parameters

Maximum lterations

User defines the number of iterations the program will run to
generate the final solution. In general the default (25 for Linear Fast
CG and about 15 for the others) is sufficient for the inversion.

Scattered field misfit

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

Smooth parameters

Larger values will increase the smoothness of the inversion result.
Alpha s decreases the range of all 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.




1. Import data

Gravity Inverse

2. Examine data 1 16
Nt 1 Build/Modify a model
3' Perform Inltlal mo-del I-ng . Size [m) Center [m) Angle (degree) Density [g/cm™3)
4. Perform 3D gravity inversions X fraen X [5eeE00 O C— E— L.
5. Check model and create plots . | A oL Initial Model
z |ao00 z |1500 a0 Add a prism
Click the checkbox
Set size o all selected Set angles to all selected Set density to all selected |abe|ed Use |n|t|a| Model
prisms prisms prisms. - P
—J to specify an initial
model. Return to the
Import & model Delete all selected prisms l Inltlal mOdel WIndOW by
clicking the Set Initial
Inital Model Model button.
s e [(Ee ] W | W | w | e The starting model is

add a prism to the model list

<

There are no items to show in this view.

described by a list of
prisms with various
properties in the box

| | labeled Initial Model.

Specify the density, size, position and orientation of the new
prism in the Build a model section.

Click the Add a prism button. i

modify an existing prism in the model list

Note: To modify a property of an individual prism in the list, directly double-click it, then input a new value.

LCancel Help

delete prisms from the model list

Select the number of the prism to be modified in the anomaly list, and double-click the Select the prisms to be deleted in the anomaly list.
parameters to make modification directly. Click Delete all selected prisms

apply the same values for a group of
selected prisms

Click the Set density to all selected prisms button to modify the density.
Click the Set angles to all selected prisms button to modify the angles.
Click the Set size to all selected prisms button to modify the size.

Import a model from another data
set in the current database

Click Import a model.
Select the project, survey, and data set with the desired model
Click OK and the model will appear in the Initial Model.



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Gravity Inverse
17

~ Selected dataset(s) to do inversion i~ Inversion Method
8 | Dataset [ Survey I Project I Linear Fast CG Mati)
1 Processed Ground Gravity GroundGravity hmeaL' _5|0W€GG
on-Linear
Inversion Parameters |
Component List Survey area information
# I Receiver ] Item ] Yalue I &
1 Gz Center X (m) 558500.0000 I
Center ¥ m) £471100.0000 Sk Irifial Model |
Size X [m) 11700.000 i hioes
Size Y (m) £200.000
Horizontal Angle (Degree) 0.000 .
Average Distance Between Lines (m) 100.000 I™ Use known geological structure
Average Distance Between Locations [m) 301.076
Set Structure l
Caefficient Setting l Select Survey Area |
[™ | Use topaaraphy infermation
~Search Volume
CenterX (m)  [5aas00 Center (m]  [5471100 TopZ (m) lg— ™ Remove Grid Cells
Size X ) 14000 Size Y [m] 7400 Thickness (m) 3000 Ditsoce ()
Harizontal &ngle (d
A:l[ilic;gciwigg ﬁc['meg ::ST] ID Select Search Area | Cell Sampling I
Inversion Message
~ Grid Settings
Cells inx Cells in'Y CellsinZ Total
25 77 5 ISBZS
Spacing Z direction G A Coa O A Define Top cell thickness (m) 600

Set Dutput Log File Name

Get Settings From a Log File | Initial model misfit

Progress

v Close application when inversion
completes =

s

l___
Cancel Help |

« After settings are done, press Run button to start the inversion process.




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

— Selected datazet(s] to da inversion
# Dataset Surve Praject Add
| Gzlnversion |
Wwieights |
Bemove |
Component List Survey area information
# | Receiver | Item | Walue |
1 Gz Center . [m] 12712.5000
Center v ] 10450.0000
Size # [m) 1100.000
Size ¥ [m) 1175.000
Horizontal Angle [Degree] 90,000
Average Distance Between Lines [m) 90,385
Average Distance Between Locations [m) 25,000
Coeffizient Setting | Select Survey fea |
— Search Yolume
Center % [m] |-| 27125 Center ' [m] |10450 Top Z [m] ID
Size % [m] |1 300 Size Y [m) |1 400 Thickness [m) B50
Huorizontal &ngle [d
Ar?tril-zcolgciwizs ﬁolmel?:?] ISD Select Search Srea | Cell Sampling |
Grid S etting:
Cells in& Cells in Cellz inZ Total
|4B |1 3 IE ISSBB
Spacing £ direction T : Top cell thickness [m]  [108 333
Pt & Define | P :

St Output Log File Hame |

et Settings From a Log File |

Gravity Inverse
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Executing the Inversion

_[ol x|
Inversion Method
Linear Slow CG
Mon-Linear CG
| version Banameters: |

= Wse Iritial fade!

Set Intal Mode! |

= | Wse known gealogical sticture

Set Stucture

= Wse topograpts infarmation

The right window
(in white) shows
each data point’s
progress.

™| Remove Grid Cells

Distance () 140

Irverzion Message

Data Misfit 4.37% ‘_/_A |

Least Squares Misft  3.4404

Iteration 19

D ata Misfit 4.28%

Least Squares Misfit 33324 13 ’9

Iteration 20

Drata Misfit 4.21% The Progress bar
Least 5 quares Misfit 32243

Recovering data ..
Wiite data o datal

shows the total
— progress of this

Initial mode! misfit

Frogress

Cloze application when inversion
7 e LCancel |

completes Hun

Inversion.
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3. Perform initial modeling
4. Perform 3D gravity inversions Inversion Evaluation
5. Check model and create plots

— Projects in Database — Surveys in Project
KK - Surv
Gravi'gy.Bunyola =
ik o In each survey, there will be several data sets
Miing Exlorton iz after modeling, inversion and processing. In
o i P this case, we have one forward model and
. -
i —— e tenSEn— one inversion model_. '!'he forvv_ard model has
ﬁgxg;ﬁggg;g | [sorea e — Data ! a new data set containing the S|mylated_data
Vinellodeling  +| | | i AN Dora under the model. Similarly, each inversion
Project ID: [0 contains a new dataset containing the

) Data ! - . .

Date Created:[2723/208 o simulated data set under the inversion model
Project Name: f h . d h d n d
[62_verson Mode! (for each point) and attached to that data set

IS the inversion model.

Our 3D gravity inversion model dataset



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Gravity Inverse
Inversion Evaluation 20

&)

— - / | |
Select s processing ol from 3 Users can use “3D Inversion Model Processing” tool to

I 3D Inversion Model Processing

Average Duplicates

Convert Units

Coordinate System Translate and Rotate
Data Decimation

Data Interpolation

Data OQutlier Remowval

Diurnal Correction

Export Depth Slicec from Tnwarcinn Modal
Extract Surve)ELE0 |
Filters

Gradient Remu

Line Length Ci

Profile Mergin & Cell Removal

Set No-Data V

 Cell&dustment

r Impedance Data 5

£ Apply for g

it | Help |

Click “Apply” button when it is done \ %
Remove cells in this rangs:

Therefore, users can reduce the range of model either (ol 01555 | SHi b o oo

before inversion (by Select Search Area) or after
inversion (by Cell Removal)

£ Aoply fon &l Cancel | \

remove cells in inverted model. Follow the routine shown
in this page and arrive “Cell Removal” dialog. Choose the
removal range of cells: “Low Limit” and “High Limit”
(any cell within this range will be removed)

Gz_lnversion - Gz_lnversion - 301ny_FastCG
Invversion File: example_gravity_ 323 gry

Model FastCG_3585 Data St ID: 323

r Diistribtion of Walugs
20.8089%

# of Cells |3535
71.4086%
MimirnLnn I-D_‘I 293 e 0179 -» 0/335: b E7ER%E

0.339 -»/0.435: 1.7015%

Masi [o6571
aximum sEiE 0.498/> 0,658 0.5020%

0.020 -» 0173

Fezet | Apply | Save | Cancel |




2. Examine

1. Import data

data

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

— Data Sets in Survey

measured_Gz

Data File Name:

|example _aravity_323.dat

A/Datﬂ‘Set/ lSimU|ated
Grava' Inv Eos oni

Inversion Evaluation

Gravity Inverse

21

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

ivity | Susceptibility | Pemittivity | Algorithm ... | Anomaly N... \

PolyFile Name

|

Domain Type:  |Gravity
Prisms/Plates/Polyhedra_Lig ,sl
Data Set 3DInv_FastC( [N C
Model Name: lFastCG_358
W Model I ~Edit Mode ~Ta

—11—

Grav File

els\example_gravity_3...

General Info
gu“’eY [3Dinv_FastCG
iame:

Model Name IFastCG_3585

Number of Models |1

Target #:
o o . — Intemal Cument Sampling — — Rotation {degree)———
The model will be saved as a “Grav File” TargetName  [Grav Fie L
= = — Model Properties .

g a H Replace Tiarget - - Number  |100 l_
with its name and folder shown in the Conduciviy < ! w [
“PolyFile Name” column of the table e R =

y Permeability I d l =
Permittivi I 1
Click “View” button t this file. ~ | - —
1C 1€ utton to Op cn 1S 11l1€... Susceptibility 0 —Center/Top Location —Scale Factor (m) —Geological Angles —
[FileView X :
Density {g/cm”3) |5
Fie Mame  |C:\Program Files (46 )\Emigmab/a.5\Deme Databases'gravily_dalab ample_grait, X I:—" Strke I—'1 000 Strike I'—t
Y ermarnent

71 Centsti  Cemtei®  CenteiZ o Sinav Sinez Anglel | ﬁl Remaner

535 - I: 0 I-—- -
13358.6538 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C DID Enent iy D;p JU
13REE38 9941304 4B7EO00 282609 107ES3 (0B S0ONC I
13358.6538 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C "CO e - COIe
13EREE3E 9941304 270833 28209 107ER (0B S0ON : I'_ I yr—
133586530 98141304 IB2EDOD  2B2GDA 07323 10R3EI  G0O0C C {exponent) Thickness 10 Plunge |0
13REE38 9941304 B4IBE7 282809 1076923 1083333 90.000 dimensionless
13250.9615 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C 23
13509615 99141304 4875000 282603 107.6923  108.333 30,000 M (chargeability)
13250.9615 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C " :
13503615 88141304 270833 232608 1076323 108333 9000 dmensionless
13250.9615 9814.1304 -162.5000 28.2609 107.6923 108.3333 50.00C i
13509615 9341304 B4IBE7 282809 1076923 1083333 90.000 T {ime constart) I 0 s
13143.2692 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C seconds PO'y Filename I 11 KD'_IW, )
131432882 99141304 4B7EO000 282609 107ES3  10B33 S0ONC
13143.2692 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C
13432882 9941304 27083 282609 107ER3 (0B S0ONC
13143.2692 9814.1304 -162.5000 28.2609 107.6923 108.3333 50.00C
131432882 99141304 B4IBE7 282809 1076923 1083333 90.000
13035.5769 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C " I
133E5769 99141304 -BZB000 262609 1076923 108333 90000 oK Cancel Spply Help
13035.5769 9814.1304 -379.1667 28.2609 107.6923 108.3333 90. [i['Ll

4 »

ak




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Gravity Inverse

Inversion Evaluation 22

Click [vz| button to open Visualizer tool to
view the inverted 3D model...




1. Import data Gravity Inverse
2. Examine data 23

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Inversion Evaluation

Select from menu “Model -> Mag/Grv/Res File ->
mag/grv/res Cutting” to open the Section Cutting tool.

=] S| 8w k5] 8[%[%|=]| [ ¢|>[s| Mo|=e] 2] kO &|ek|R| S| | SavetoDatabase]

By adjusting the bar... —~—_

User can view sections of - FZY
the 3D model from XY, XZ vPoiion  [omis | e
and ZY planes with any T —— c
penetration depth

Close




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Gravity Inverse

Inversion Evaluation 24

Select from menu “Model -> Mag/Grv/Res File ->

=6 S| 8w k]

Sensitivity” to open the Section Cutting tool.

HI | | | | | | |?| |k|@“ﬂ|{ﬂs||$| Save to Database

| 8]%]%|

By adjusting minimum
value and maximum value
shown 1n the figure...

The model in this figure
will only exhibit cells with
values specified in this
range

Dengity Unit gcm™3

-0.1333 b ax value

0.E571

Apply
Reset

Min value

Selected min value

Selected mar value




1. Import data
2. Examine data

3. Perform initial modeling
4. Perform 3D gravity inversions
5. Check model and create plots

Database |Sur'u'e:.r Review | Data Comection I Data Reduction I

— Projects in Database

KK -
Gravity Buryola —
IJS mining

northem ontario
Kimberlite Models
Mining Exploration
Qil_eseplaration

Gzz from Inverted Besu

Gz_lnversion

MBruns_Gzz_as_(Gz
MNBruns_Gz_ground
MNewBrunsMoRepeat —
MineModelling ;I

C—b CN_ CN_- A4L..4AA1

Project 1D: k]
Date Created: |2/23/2006
Project Mame:

Gz_Inversion

Change Name

Delete Project |

— Surveys in Project

Gz_Inversion

— Data Sets in Survey

/

measured_Gz

Data File Mame:

Imple_cuavity_SEE.dat

Data Set

Gravitylnv_pos_onl /
Domain Ty

Data Set

Model Mar

¥ Model

Gravity Inverse

Inversion Evaluation 25

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

I.é.l Do you want bo compare with other Data Sets?
ez | Mo | Load Settings | Cancel | Help |

Select “Yes”, if this dialog is appeared



Response (mGal}

1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D gravity inversions
5. Check model and create plots

Gravity Inverse
26

Inversion Evaluation

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

Project: Gz_Inversion

Survey: Gz_|nversion

Data Sets in Survey: I1 Selected Data Sets to plot: |2
Name [ ModelName [ Type [ Data Units: Name [ ModelName [ Type [
Gravitylny_pos_only  Graviny_20954 i mGal 3DInv_FastCG FastCG_3585 S
measured_Gz M
Addto > I
Add At > |
All selected data sets are then loaded to
= = - Remove fi
the Plotter application and the plot et |
appears showing the simulated data of . L ksl
- - - Loading
the first profile. | |
Loaded IU_- of [2— Cancel I
Gravity Response
—&— | INE12125, Plot # 1, Tot(l S - FastCG_35858)Gz
by N 1 SV NS - T ERRLETTELEEETEEETETR STETPERTECRECRREREE NP L i RCECEREEE e
S N I S SO SO S ]
S S N N Ut o SOt SR S
S S OO O s O S AU
B . N0 N Ut Ao SOt AR IS
B e Nt o s SO AU i
S I - b
smats | R R S R i S
i i i i i
9800 10000 10200 10400 10600 10800 11000

Absolute Y (m)
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. Import
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. Perform initial modeling
. Perform 3D gravity inversions
. Check model and create plots

data

Response {(mGal)

Inversion Evaluation

Gravity Inverse

27

The user may select other data sets to plot

by simply double clicking on the plot

Gravity Response

-8 | INE12125 Plot#1, Tot(l S - FastCG_3585)Gz
20.218 [—oeeneeees R B ooy (INE12125, Plot#2 Totgqu)ez ----------------
B N S S S SRt S SRS SER AR e S S 1
________L___________J___________J_._______._______.______L._______.__l____.______J_________________._._._.:.-_._:: ..................
Py 1y ] P S B S ﬂ
E — Indicate Channel -
26918 H —FPlot #—— Gravity — Field—
b |
26.818 - | =]
3 = (1 el
26.718 Q
4 =]I L]
26618 u- =l
: " 6 —_|v n2n|
26.518 : ; r | = &l
; . : g =]
SOV I B — | — S ey
: : : : : : Co 7|l
measured data | s s / fn o
! | ! ! | H | f
9800 10000 10200 10400 10600 Tz | ]| =
Absolute Y (m) s |
14 =5 (1
mE 1| a1

Select for the 2" plot on measured data

=101

r— Selections for Plat 1
Abscissa

|Vf" Seawis 0% Yearis {0 Z-ais

£ Depth € Fosdf ) Distance
£ Fidlusial [ Keep Settings

Data Kind: IData vl

I™ Zpp Besistivity
— FER | Fesistivity
' Feal

! Imaginarny

™| Chargeabiity [~ Derivative

Clear &1l Selections |

General Information |

QK Cancel Help




1. Import data Inversion Evaluation Gravity Inverse

2. Examine data 28
3. Perform initial modeling
4. Perform 3D gravity inversions Multiple plots can be shown for various inversions and

5. Check model and create plots

models in “Static” mode. The user may step through

different profiles by simply clicking the arrow.

| Blilo| mlalle| =] =FHE @ mlr|n] Ble| slo] olfTels] o aln] mle[ T 3wl

Gravity Response

27.21 -+ LINE12300, Plot # 1, Tot(l S - FastCG_3585)Gz
’ [FasaS AR GRE A RTAREARTAGE, LASRTAGAIAGAEA] """"""" FEAGRIANRTAGASS SESAGRIASRTANES EEe S LINE12300 Plot#Z Tot(l M) Gz

27.01
26.81
26.61
26.41

26.21

Response (mGal)

26.01

25.81

S|mulated data

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

Absolute Y (m)




