3D GRAVITY INVERSION
TUTORIAL
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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. Check mode and create plots
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Browse and select .qct or .xyz data file for import

Gravity import Step 1: Select a data file

Click “Next “ button

x|
Input Data File &
x| SRR e |
Raw Data Formats Other Sources |  QCT format % XYZ ASCI| format
Select one line as the header line
Data Groups
A RX1:GZ -
" EM
. LINE LINE12125
& Potential Field 12125.000000 9900.000000 1.000000 2.71180992E-001
¢ |P/Resistivi 12125.000000 5525.000000 1.000000 2.70045392E+001 Set Header Line |
sistivity 12125.000000 %550.000000 1.000000 2. 70104008E+001 =
4| T T ""T _______ FoamE T Load Header Line |
DC Magnetics {ground or airbome) - VECTOR, TMI or GRADIENTS ~Data Setting
Gravity (ground or airbome) - SCALAR or TENSOR p -~
Magnetic Ground (Scintrex) UTM X - |x =l v meters fest
Pico (binary format) - % met i feet
Geosoft Grid File (Potertial Field) % s Y = mEeE
3-Sensors Helicopter g Z (Atitude) |z =] &+ meters " fest
Borehole {magnetics and gravity) ) )
Crone {Borehole Magnetic) / Ji Latitude / Longitude (degree)
GPS_Z: (m) j Latitude : I j
o Fiducial : ﬂ
Longitude : -
I™ Line Label | =l nees I r
p r Output
75' Gz I-D('I RX1 'I = Gilatal I Yl data unit: mGal
—iGradient Tensor (mGal/m)
I G - ey B ]
roe 3 ray 3 re 3
I Gax I 'I [~ Gzy I 'I [~ Gz I 'l
oK Cacel | Hep A
<Back £ Net> | Cancol Help
Set coordinate axis and output data column names
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2. Examine data 3
3. Perform initial modeling
4. Perform 3D gravity inversions ——— x|
5. Check model and create plots

Total Mumber of Profiles: |14— Total Mumber of Locations: 514
Profiles and Locations
: ~ Modiy Profile(s)
A . Profil [ #Locat |
Show profile information, and users el cote . |
. . i e
can make delete/reduction/shift TNE o322 e
. . . . LINE12300 45 &l
operations on profile in this dialog LINET2400 s —
N HHEEEEE ig Delete every 2 location Apply
LINE12700 45 Append to
LINET2B00 45 Profile Name(s) | ﬂl
LINE12900 45
LINE13100 e I~ Aoply for Al Proies s |
LINE13200 45
LINE13300 45 r Shift Coordinate Values
Shift X p— Reset |
Restore/Reset Shift ¥ Iﬂ ﬂl

. (13 (13
Click “Next “ button B> Next > Cancsl Help




1. Import data

2. Examine data

3. Perform initial modeling

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

Select coordinate system | o |

Gravity Inverse
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x

r Earth Field System

Inclination dowrwand from horizontal {in degrees)

East of Morth {in degrees)

-

I 7

I.
Intensity (nnT) IE.:E::
Central Meridian {in degrees) I

Coordinate Sm I;’-‘-bsolute: Parallel to absolute system j

r Import to the Database

Project Name I
Set survey name e [Ge
...Store LINE... LINE12400 ﬂ
2 S €1t 1 2 ...Store LINE....LINE12500
Flip sign of Gz data if it is not in I Aversge duplcaes e INE. LINE 5800
- ...Store LINE... LINE12700
accordance with the system \ ™ Sort locations ..gtﬁi LINE...LINE12800
...atore
...Store LINE... LINE13000
= [ FLIP SIGN OF Gz ...Stﬁ: LINE....LINE13100
...Store LINE... LINE13200
...Stare LINE....LINI_E'I 3300
Click “Run Import” button to start |7 Rt | .
/ _locations....._ creating. .

importing data into database

After processing is done, click “Finish”

button to complete this procedure

Add Mew Line |

Note: EMIGMAs convention for the Z-adis is posttive up in all instances to be consistert with GPS conventions. This is the
opposite to conventional gravity convention.

= Back | Finish Cancel Help
1=
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1. Check database for the survey

Database |Survey Review | Data Comection | Data Reduction |

r Projects in Database

KK

Gravity Burtyola

US mining

northem orttario
Kimberiite Models
Mining Exploration
Oil_exploration

Gzz from Inverted Resu
NBruns_Gzz_as_Gz
MNBruns_Gz_ground
MNewBrunsNoRepeat
MineModeling Ll
Project ID: 9
Date Created: [2/23/2006

Project Name:

IszInversion
Change Name |

Delete Proiect I

 Surveys in Project

rData Sets in Survey

measured_Gz

Gravitylnv_pos_onty

Data File Name

Imple_qmvrty_161 dat

2. Click configuration

Diata File Name:
Iexample _gravity_161 dat

| Corfiguration I

4. Check lines and stations

are correct

x|
Profiles | Waveforn TxRx | Output |
System Name: System Type |Grawity
A fode Transmitter
[Gravity =1 Coord System: [Abselute: Paraliel o absolute system | Senarafion!s) [moving system] input -
O Fied O Mo

2. Transmitier Type
€ Call € Curert Dipdle
O lioop € Pole

Transmitter Input —>

- To/Fx Replacement Mode —
€ Add @ Replace

T Wuliple T Generstor

Receiver

Coord System [Absolute: Parallel to absolute system

|

Companent |1 Select Al | Create Comp

Gravity Inverse
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3. Check system
configuration

3. Recsiver Type = I = T 5 ]
&' Dipole  oftace Dipol 7 7
€ loop € Fole
Receiver Input —>
N _Ipfies Spstem izerd
ok | comes | sopl Help
Provertypages B
Profies | Wavefom | TFix | Output |
—= ~Modify Profile
T LINE121 AR Survey # 161 Import Profile
2 | LINE121... 29 Total number Delete Every |2 Apply |
3 | LINE122.. 45 oFes | 14 Profiles On Topography |
4 | LINE123 45 Total number y = l_
5 | LINE124.. 45 of stations I614 ISh'f'l z J y Apply | Add Single Station
B LNEI®. 45 | Froflet fi Ml Profies 5 Currert Profile © Replace & Inset
4 ’ Profile: Name ~ [LINE12125 |_ x [2is
= l— 0
[" Enzhble Profile Reordering AEI 45 Join Profiles ID— Apply | Y |11DDD
s.|p.| X | i | z - z |i
T 12125 9900 1 gg‘ﬂ g;mesmﬁ'e_ Apply
S 2550 : — [
Change
4 1 12125 35975 1 | | LINET2125 Apply Delete Loc
5 1 12125 10000 1 i | |
6 1 12125 10025 1
7 11 12125 10050 1 Generate Stations with Constart Step
8 1 12125 10075 1 : s
g 1 12125 10100 1 First Station Last Station
10 | 1 12125 10125 1
11 12125 10150 1 o ek x [i125 =Dl
12 |1 12125 10175 1 l— I—
13 |1 12125 10200 1 i 2L 1000 Replace Profile
14 1 12125 10225 1
Fmu e Soen o _l;l z | z [i 4|
4 »
Station Increment 25 Num. of Stations I45
Retreive Data |

ok | cancel | s | e
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Click “Plotter”

Load data set in plotter Toggle between profiles

1o x|
NEE

EI"lIGMA&S.Pm]E\:t[Gz Inv rsion] DataSet{measured G

Dalﬁaﬁlm @lmlf?la%.?u% : s:se.—| 21|50) @)oo | oT|upE]| o | @] 2l
%] & & |Q|&|&|J| NEE I_II@I &I =[1=] .e|:»| «lllnf'«tlnrl x| oi[io] M| e[T et

Gravity Response

27.218 e LINE12125 Plot#1 TDI(II\I]GI
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 (x86)\EmigmaV'8.6\Demo D \ravity_ Yexample_gravity.mdb A
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27.218

27 118

27.018

26.918

26.618

26.718

26.618

Response (mGal}

26.518

26.418

""""" pTTTTTTTTmmomsgossommsemomsnopmssssosssomsnossesosssseentage |INE12125, Plot # 2, Tot(l S - Gravine_20954)Gz

Gravity Inverse
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Note: Performed some initial modeling to get a “feel” of
the data and estimate parameters of initial model for
inversion.

Gravity Response

-+ LINE12125, Plot# 1, Tot(I M) Gz

3800 10000

10200 10400 10600 10800 11000

Absolute Y (m)

simulated data with a forward model
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¢ 3D Gravity Inversion

30 Euler

200 wEiner

Gravity Inverse
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{7 Magnetization Yectar [nversion

21(Bol| )| x| e
— Data Sets in Survey
Gravitylnv_pos_only
{23 Gravity Inversion I I ] 51
 Selected dataset(s] to do irversion Inversion Method————————————
# | D ataset Survey Project | Aadd
1 measured Gz Gz_lnversion Gz_lnversion 5
W NoreLinear CG
feights |
ml Inwersion Parameters |
Companent List Survey area information
# | Receiver | Itemn | Walue |
=1 G Center % [m] 127125000 G
Center 't [m] 10450.0000 St [ritial M odel
Size ¥ (m) 1100.000 T
Sizer [m] 1175.000
Horizontal Angle [Degree] 90.000 5
Average Distance Betwesn Lines [m] 90.385 ™ Use knawn gealogical stucture
Awerage Distance Between Locations [m)] 25.000
Select survey data
Coefficient Setting Select Survey frea |
= Use topograghy infarmation
r Search Yolum R
Center (M [27125 CenterY () [10450 Top Z m) |0— I™ Remove Giid Cells
i 140
Size = [m) 1300 Size'Y [m] I14E|IJ Thickness (m] 550 Distance [m]
H tal Aingle [d
Ar?tri‘rzcolgciwigg ;O[meg:;] ISU Select Search Area | Cell Sampling |
Inwersion Mescage
Grid Setting:
Cells in Cells in'Y Cells ihZ Tatal
3 13 g 3583
Spacing Z drection o e gat e Befine I Top cell thickness [m]  [108.333

Set Output Log File Mame

Get Settings From a Log File |

Initial model misfit

Progress !

Cloze application when inversion B
completes Lk

Cancel |

l—
Help
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— Selected dat:

Horizontal Angle [degree]
Anti-clockwise from E ast

-

Select Search Area l

Cell Sampling

] to do inversion
# l D atazet Survey Project
1 Frocesszed Ground Gravity GroundGravity
Bemave
Component List Survey area information
# | Receiver | Item | Walue |
1 Gz Center [m] 58:8500.0000
Center ' [m] 5471100.0000
Size % [m) 11700.000
Size ' [m) £200.000
Huoiizontal Angle [Degres) 0.000
Average Distance Between Lines [m) 100.000
Awerage Distance Between Locations [m) 301.076
Coefficient Setting j Select Survey Area l
—Search Volume
Center # [m] I5885UU Center (m]  [5471100 TopZ [m) ID
Size ¥ (m] I14UUU Size 'Y [m] |?4DD Thickness [m] |3DDD

1 Grid Setting:
Cells in

Spacing £ direction

Cells in*
F— [7 [
& on O o O Defire I

Cells inZ

Total
I3525

Top cell thickness [m)

E00

Set Output Log File Name

Get Settings From a Log File

1~ Inversion Method

Linear CG [t atrix
Linear Slow CG
Mon-Linear C&

=100

Inversion Parameters |

[T Use ritisl Model

Setlhitialifode]

™ Use known geological structure

Eet Efructure

I~ s topogiashy infarmat

™ Remeve Grid Cells

Distance [m)

Inversion Message

e

240

4t

Iritial radel risfit

Frogress |

Cloze application when inversion
v
completes

LCancel I

[_
Help

Gravity Inverse
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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.
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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.

-Ioix]
Responze
I‘S‘T ll ﬁl 3' EI ﬂ j._.l wo (1189864455 - [11058.88078 Distanice: li
Comporent———————————
11000 P e ) N 4
* L] id 4
£ £ £] [& L'l
¥ ¥ ¥ ¥ |
Component Details | A
4 . )
+ + L ] L] L
Edit eelected area of 10800 J L] L L] L] ud
(a Suver  C Search I S S S S £ S
£ & & [ £ 3
+ - - ¥ - - -
¥ Use all survey area h h
$ & L3 & & £ 3
QI &I &I 10600 | '3 + + 'S 4 4 4
* * * L d * * hd
~Searchaea———————— : :: :: : : : :: :
[ ol = g : L S e
Ceter TEEE 10400 | )y ) 1
Center v’ 10450 'y ry ry ry : T :
Size ¥ 1300 ' - + ¢ [ [l
¥ ¥ ¥ [] £3 L'l
Size Y 1400 ¥ ¥ ¥ L3 L3 ¥
oot et o4 - + - - - +
et sngeto ldeogee]  [50 10200 ) ) p p )
Girid paints of |4s * : : : : : 1
Girid points of ' L4 h.J hJ
Grid Size X a4 gﬁxr rid
Grid Sizs [107.652 10000 _ _
1 1 -Gnid cell sampling
Feset Apply P 1 1 1
4 L3 + + *
4 ¢ © [ - * e I‘]
0K | Cancel I
Help | 9300 t + t +
Y‘Zﬂﬂ 12400 12600 12800 b !1
\ = I'I
L3 ’
If change the value in “Set angle to (degree)” box,
the angle between search area and survey area will
oK I LCancel |

be changed accordingly

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
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4. Perform 3D gravity inversions - Giid Setings
5. Check model and create plots Cellsin

|25—

Spacing £ direction

Cellz in*

—

Cells in £ Total

Lo R T I Define | Top cell thickness [m] 130
i v x
Tatal thickness 50 TopZ Grid Settings
Tatal thickness after modification IEED ID

— Search grid cell thickness

Index | Thickness | Depth |
1 1.30.0000 -1.30. 0000
2 1.30.0000 -260.0000
3 130.0000 -390, 0000
4 1.30.0000 -B20,0000
4] 130.0000 -E50.0000

tadify the zelected | Ihzert a thickness

Thicknezz [m) 130 Inzert [ndex IE

Delete the selected |

Mote: tultiple thickneszz itemz can be selected.

oK LCancel | Help

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¥1 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.
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Inversion Methods

 Irversion Method- = There are three inversion methods to
Linear Fast CG (b atriz] choose from. Set parameters for your
Linear Slaw LG chosen technique by clicking the
Maon-Linear CG q y g

Inversion Parameters button.

[tweerzion 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.
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— lnverzion kethod-

Linear Fazt CG [Matrix]
Linear Slow Cla
Mon-Linear CG

[rversion Farameters

Gravity Inverse
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Linear CG Technique

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

Hext(r) = J. G(r,r")d(r”)dr’

J(r) = (M(r") =mg )H;ns (") = 2 (r")Hins (1)
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[Linear Fast CG (b4 atri=]
Linear Slow Cl3

Irvverzion 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 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.

Critical factors to Optimization Results:
* Good forward simulation algorithm

* Good minimization technique

* Good starting model

* Good data

Occam style model misfit function

o(m) = A ¢a(m) + ¢(m)

¢ (m)=a, [ wi(z) [ m(r)m'(r) P dv +

¢(m) - functional to be minimized

¢,(m) - data misfit

¢, (m) - model misfit

A - Lagrangian multiplier - regularization weight

Ei=r.\'.7 a‘i,[ [ “‘-{Z} vi ( In{l')—lﬂﬂ{l') ) ]2 dv

a; - weighting factors
w(z) - depth weighting
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Maximum Iterations

Linear CG Fast Inversion User defines the number of iterations the program will run to
generate the final solution. In general the default (25 for Linear Fast

Constraints of density [adcm™3)- 1 1 Search parameters- X Y 8 X
CG and about 15 for the others) is sufficient for the inversion.
Sensitivity of the output denzity Dz ]D.DDD‘I I ax iterationz ]
Scattered field misfit [%] 1

Cellz with density between -Dz and Dz will ot be autput
to denzity distibution [gr] file.

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 -

Alph
Density Bounds Rl

Mir ]'1 Max 11 Alpha « 0
- i Alphay 0
Alpha z 0

Smooth parameters

ok Cancel Help 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

Constraint Of DenSity neighboring cells in the x, y and z directions respectively.

Lﬁﬂ 1T

Output SenSItIVIty Cells with density IDI (close to O - where the user

defines how close) are constrained or thrown out after each iteration. will not be output
to the density distribution (.grv) files

Xmln 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



1. Import data

2. Examine data

3. Perform initial modeling

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

add a prism to the model list

Specify the density, size, position and orientation of the new
prism in the Build/Modify a prism section.
Click the Add a prism button.

modify an existing prism in the model list

Select the number of the prism to be modified in the anomaly list. The prism number is in

the first column.

Gravity Inverse

x|

|

— Build/k odify & model-
Size [m] Certer [m] Angle [degres] Diensity [g/cm™3)
# [14000 # 588500 oo 3
¥ [7a00 ¥ [gar1100 d [0
Z |3000 z J-W 500 Id ]EI Add a prigm
Set size to all selected Set angles to all selected Set density to all selected
prisms prisms prisms
Impart a madel Delete all selected prisms ‘
Initial Model
# Dienzity 1zt Angle | 2nd Angle 3rd Anale Size % Size T Size Z
[a/cm™3] [degree] [degree] [degres] [m] [m] [m]

There are no itemns ko show in bhis view.

| i

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

Specify the new prism parameters and click the Modify a prism button.

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.

gK1

Lancel Help

Select the prisms to be deleted in the anomaly list.

Click Delete all selected prisms

16

Initial Model

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

The starting model is
described by a list of
prisms with various
properties in the box
labelled Starting
anomaly list.

delete prisms from the model list

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 Starting anomaly list
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—Selected dataset(z] to do inversion

Gravity Inverse
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=101

i~ Inversion Method
# I D atazet I Survey I Project I Add |
1 Processed Ground Gravity GroundGravity :
7 Mor-Linear C
LWeights |
Bemayve | .
Irwversion Parameters |
Component List Survey area information
# | Feceiver | Item | Y alue I i
=1 Gz Center % [m] 585000000 ™ Use Iniial Modsl
Certer Y [m) E471100.0000 Gt ritial Model
Size X (m) 11700.000 atipi s |
Size ' [m) £200.000
Huorizontal Angle [Degree] 0.000 .
Average Distance Between Lings (m) 100.000 I™" Use known geolagical structure
Average Distance Between Locations () 30076
Set Structure
Coefficient Setting I Select Survey Area I
= Use topography infarmation
— Search Volume ittt
Center m]  [5ags00 Centery M) [g471100 TopZ (m) ID— ™ Remove Grid Cells
i 240
Size X (m) [14000 Size Y ) [a00 Thickness [m) [2000 [iE o £
Harizantal Angle [d
Aﬁ{i'_zjgciwizg ﬁolm?aif] IU Select Search Area | Cell Sampling |
Inwerzion Mezzage
Grid Setting
Cells in Cells in'r' CellzinZ Total
|25 I?? |5 |9825
3pacing £ direction o b mgaE e E— | Top cell thickness () [500

Set Output Log File Mame

Get Settings From a Log File

| Initial mode misfit

—

Progress |

Claze application when inversion

completes

LCancel | Help |

e 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

Gravity Inverse
18

Executing the Inversion

— Selected datazet(s] to da inversion

=lolx|

Inwversion Method

| # | Dataset | Survey

Component List Survey area information

| _Pioject | Add |
R Wieights |
Bemove |

Lirnear Slow CG
Mon-Linear CG

|rversion Farameters |

# I Receiver I Item I Walue I »

B Gz Center % [m] 12712 5000 — Uz el ol
Center '’ [m)] 10450.0000 o
Sine ¥ () 100,000 Set [nitial Model |
Size ¥ [m) 1175.000
Horizontal Angle [Degres] 90.000
Awerage Distance Betwesn Lines [m) 90,385 ™| Use known geological stucture
Average Distance Between Locations (m) 25.000

Set Stucture
Coeffizient Setting | |

Select Survey Srea

™| Wae topography infarmatior
— Search Yolume

Centerx(ml  [12725

The right window

Center 't (m] IW TapZ [m] (ln Whlte) ShOWS

I | Femove Grid Cells

—

i 140 .
Size ¥ [m] |1 300 Size Y [m] |1 400 Thickness [m] E50 (st o) e aCh d ata p Olnt’ S
Er?{il.zc?gg?!&zslﬁoli?:?] ISU Select Search frea | el = amplifg I prOgreS S 5
Inwversion Message
Eifeleclic Data Mt 4.37% |
Cellz in# Cellz in Cellz inZ Total Least_ Squares Misfit 3.4404

Iteration 13
B [13 [E [35e8 DataMisfit  4.28%
Least Squares Misfit 33324
Spacing Z directi ) Iteration 20
PEEMEECIEEEN oy n @ aeh @ & [ o | Top cellthickness (] [108.323 E;;:thglcslﬁta b
Recovering data .

The “Progress” bar
shows the total
— progress of this
inversion.

Worite data to database...

Set Dutput Log File Name [Giet S ettings From 2 Log File | Initial model misfit

Frogress

Clase application when inversion
I fad Eun
completes =




1. Import data
2. Examine data

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

— Projects in Database

KK -
Gravity Buryala =T
LIS mining

northem ontario

Kimberdite Models

Mining Exploration
il_exploration

(Gzz from Inverted Resu

— Surveys in Project

Gz_Inversion Surv

Sury

i
=

Gz_Inversion
MBruns_Gzz_as_Gz
MBruns_Gz_ground
MewBrunsMoRepeat —
MineMadelling j

C_hL CN_ Cn_ JA-4L._44

Project ID: |3
Date Created: |2/23/2006
Project Mame:

IGz_Inversion

Our 3D gravity inversion model dataset

Data Sets in Survey

measured_Gz Data .

Gravitylnv_pos_onl
Doma

Data !

Model

Gravity Inverse
19

Inversion Evaluation

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



1. Import data

2. Examine data

3. Perform initial modeling

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

Select a processing tool from a ligt

| 3D Inversion Model Processing

Average Duplicates

Convert Units

Coordinate System Translate and Rotate
Data Decimation

Data Interpolation

Data Outlier Remowval

Diurnal Correction

Export Depth Slices fronm Tnvarcinn Modeal
Extract Surve1_m x|
Filters

Gradient Remu

Line Length Ci

Profile Mergin * Cell Removal

Set No-Data V

) Cell &diustment
rImpedance Data 5

€ Applyfon all o Cancel |

£ Aol for [mp

Bt | Hep |

Click “Apply” button when it is done \ Wé
Remowve cells in this rangs:

Therefore, users can reduce the range of model either Lowtini. [01353 | Hghtamit o5
before inversion (by Select Search Area) or after

inversion (by Cell Removal)

Gravity Inverse

Inversion Evaluation 20

(@)=

Ars can use “3D Inversion Model Processing” tool to

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 - 30Iny_FastCG
Invversion File: example_gravity_ 323 gry

Model FastCh_3585 Data SAtID: 323

\ — Diistribution of Walufs ———————————

0140 0.0z o0 B89
# of Cellz |3585
0.0205 0175 71.4086%
Wimimum I_D_1 293 g/om3 0179 -» 0/33%: 5.5788%
0339 /0 498 1.7015%
Masi 0671
S Y 0438/ 0658 050205

Reset | Apply | Save | Cancel |




1. Import data
2. Examine data

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

— Diata Sets in Survey
measured Gz

[iata File Mame:
Imple _gravity_323.dat

et

Data Set

Model Name:

v Model

ISimuIated

Gravitylnv_pos_aon
TGN Conan Type:  [Gravey

Inversion Evaluation

Prisms/Plates/Polyhedra = |

Gravity Inverse

21

An 1inversion is selected. You will note
the “Model” button is checked. If the
“Model” button is clicked...

{3Dinv_FastC(

IFastCG_?:»EE

The model will be saved as a “Grav File”

with its name and folder shown in the
“PolyFile Name” column of the table

Click “View” button to open this

file..

Fleview

File Name IC.\F’ruglam Files [26)\Emigmal/8.E\Demo Datab: gravity_datab; ample_gravity

/¢ Centerd Centerr CenterZ Sizexd SizeV Sizel Anaglel ﬂ

3565
13358.6538 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C
133586538 9614.1304 -487 5000 28,2609 107.6923 1083333 90.00C
13358.6538 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C
133586538 9614.1304 -270.8333 28,2609 107.6923 1083333 90.00C
13358.6538 9814.1304 -162.5000 28.2609 107.6923 108.3333 50.00C
133586538 9614.1304 54,1667 28,2609 107.6923 1083333 900000
13250.9615 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C
132609615 9614.1304 -487 5000 28,2609 107.6923 1083333 90.00C
13250.9615 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C
132609615 9614.1304 -270.8333 28,2609 107.6923 1083333 90.00C
13250.9615 9814.1304 -162.5000 28.2609 107.6923 108.3333 50.00C
132609615 9614.1304 54,1667 28,2609 107.6923 1083333 900000
13143.2692 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C
131432692 9614.1304 -487 5000 28,2609 107.6923 1083333 90.00C
13143.2692 9814.1304 -379.1667 28.2609 107.6923 108.3333 50.00C
131432692 9614.1304 -270.8333 28,2609 107.6923 1083333 90.00C
13143.2692 9814.1304 -162.5000 28.2609 107.6923 108.3333 50.00C
131432692 9614.1304 54,1667 28,2609 107.6923 1083333 900000
13035.5769 9814.1304 -595.8333 28.2609 107.6923 108.3333 50.00C
13035.5763 9614.1304 -487 5000 28,2609 107.6923 1083333 90.00C
13035.5769 9814.1304 -379.1667 28.2609 107.6923 108.3333 90. Ei[lll

4| »
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/

/
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Model Name
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Number of Models I‘I
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X I: Strike: I'-::: Strike: I:
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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 Inversion Evaluation

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

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

&[6] &) Bfw = [F[=] B[t (=] ¢[3]s] Mo [5[5] 8] ke & [6[m@{o]] | SavetoDaubase]

By adjusting the bar... —_|

User can view sections of .
the 3D model from XY, XZ Sren [T
and ZY planes with any
penetration depth

Change Cutting Direction

Cloge




1. Import data Gravity Inverse
2. Examine data : : 24

3. Perform initial modeling Inversion Evaluation

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

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

By adjusting minimum
value and maximum value |
shown in the figure...

Dengity Unit g/cm™3

Min value  [-01393 Max value  |0RE7

Selected minvalve |02 Apply
The model in this figure st | Reset
will only exhibit cells with e

values specified in this
range




1. Import data Gravity Inverse
2. Examine data 25

3. Perform initial modeling

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

Inversion Evaluation

To assess the success of the inversion,
select the measured data and then select

the plotter.

Database |Sur\re'_.r Review | Data Comection I Data Reduction

— Projects in Database — Surveys in Project
KK ~ Gz_Inversion
Gravity Buryola
IJS mining i
northem ontario X
Kimberite Models ;
Mining Explaration Do wou want bo compare with other Data Sets?
Oil_explaration
Gzz from Inverted Resu .
Gz Inversion Tes | MHa | Load Settlng&l Cancel | Help |
MNBruns_Gzz_as_(Gz —Data Sets in Survey
NowBrpationepest — || [nezsured Gz Deta Set
inclodelng | +| || | ETNEERCM Dovo T Select “Yes”, if this dialog i d
P R R A4L.a4 ¥ elect “Yes”, if this dialog 1s appeare
Project 1D: k]
Date Created: |2/23/2006 Data Set
Project Mame:
(Gz_Inversion Model Nar
e - | Data File Mame:
Imple _gravity_323.dat v Model
Delete Project |




Response (mGal)

1. Import data

2. Examine data

3. Perform initial modeling

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

All selected data sets are then loaded to

the Plotter application and the plot
appears showing the simulated data of

the first profile.

Gravity Response

27178

27.078

26.978

26.878

26.778

26 678

26.578

26478

Inversion Evaluation

Gravity Inverse
26

Select the data sets required for

comparison and then

Survey Selection

Project: Gz_|nversion

Data Sets in Survey: I‘I
Mame | todel Mame | Type |
Gravitylnv_pos_only  Gravlny_20954 5

click “Load”

Survey: Gz_Inversion

Selected Data Sets to plat: |2
[ ata Units; Mame | Model Mame | Type I
Gial 3DInv_FastCG FastCG_3585 S
iz meazured Gz ]

Add to > |
Add Al to > |

<-- Remove fram |

[~ Show (MPEDSHEE Diata Sets i Survey

Loading
| Load |
Loaded ID of |2 Cancel I

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

3800

Absolute Y (m)

11000
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. Import data

. Examine data

. Perform initial modeling

. Perform 3D gravity inversions

Check model and create plots

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

21.218 [—--oooo-oe- S S prr e INEA2125, Plot#2, Tot(l M) Gz

s s s s s s s s s J

e A S T U T S S S B
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s ==
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' : " & | v| =0
26.518 r | :I' _|
: ; € | 1|
76.418 : ! ; 9 ——
5 5 5 5 5 r T = 2
measured:data = | o |

i | i i |
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Select for the 2" plot on measured data

=10l
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 Depth € Poz# € Distance
© Fiducial [~ Keep Settings

Data Kind: IData vl

= | & Resistivity
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) Feal
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Clear Al S elections |

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.

| mlizo] wlal«|=|s| zFEE Boleln] 8] slo] BTl o «fo] mlef T o]

Gravity Response
. - |INE12300, Plot# 1, Tot(I S - FastCG_2585)Gz
: BRI L L AETESTAAET SRR s PR TR 7@ LINE12300, Plot #2, Tol(I M) Gz 77773 i
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