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AIRBORNE GEOPHYSICS
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AIRBORNE GEOPHYSICS — CARAJAS (CKS) MINERAL PROVINCE
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AIRBORNE GEOPHYSICS — QUADRILATERO FERRIFERO (QF) MINERAL PROVIN(
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S11D STUDY CASE

CARAJAS REGIONAL GEOLOGY
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S11D STUDY CASE — RESOLVE SURVEY 7
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S11D STUDY CASE — RESOLVE SURVEY
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S11D STUDY CASE — RESOLVE SURVEY

« (Good spatial correlation between RESOLVE
resistive domains and the banded iron formation.
However, it could not distinguish between friable
hematite (magenta) and compact jaspilite (blue);

It maps the contact between mafic (conductive
domain) and iron formation (resistive domain);

* New targets indication beyond the known
geological model;

 Contact between C and D bodies?
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S11D STUDY CASE — AEM, AGG & AMAG
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S11D STUDY CASE — AEM, AGG & AMAG 11
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S11D STUDY CASE — AEM, AGG & AMAG 12
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CARAJAS PROVINCE —AEM, AGG & AMAG (SOUTHERN AREA) 13
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CARAJAS PROVINCE —AEM, AGG & AMAG (SOUTHERN AREA) 14
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S11D STUDY CASE

WHAT DOES THE PETROPHYSICS TELL US?

- Database: Multitools Borehole Geophysics

18 boreholes — 6899.44 m sampling interval

e Measurements:
« Gamma-gamma density (DNBO);
« Laterolog (FE2);

VVALE




S11D STUDY CASE

WHAT DOES THE PETROPHYSICS TELL US?
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S11D STUDY CASE

SO... HIGH RESISTIVE ANOMALIES MATTER!




S11D STUDY CASE

OK... BUT WHAT IS THE BEST WAY TO DEAL WITH AEM DATA THEN?

Standard Approach: Conductors Picking & Parametric Modeling (Palmeirdpolis Case)
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S11D STUDY CASE

OK... BUT WHAT IS THE BEST WAY TO DEAL WITH AEM DATA THEN?

* Yep... It works quite good for conductos. But we are dealing with very resistive
environment.

 We need to address the resistivity model properly.
* 1D inversions? — LCl or SCI?

* 3D inversions???

* What about IP effect?

* Lots of magnetite... Is superparamagnetic effect relevant?

VVALE




S16 TARGET STUDY CASE — HELITEM SURVEY

OK... BUT WHAT IS THE BEST WAY TO DEAL WITH AEM DATA THEN?
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S16 TARGET STUDY CASE — HELITEM SURVEY 22

OK... BUT WHAT IS THE BEST WAY TO DEAL WITH AEM DATA THEN?

Resistor associadted
with iron formation?
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RECECENT DEVELOPMENTS - PARTNERSHIP WITH MIRA GEOSCIENCE

Accelerated Development for Geoscience Analyst. It covered:
* AEM Data Processing.
e Joint Inversions — AGG, AEM and AMAG (Cross-Gradient)

* (Case Study: S16 Target

B ULJSON Format

. About
Usage with Geoscience ANALYST
Pro
objects

o & Additional Parameters
t h O n Tips on creating Uls
xter inks
elease Notes

0

GitHub

Vale-RnD repo

Development and
Documentation

Bqd’s‘t}Yo_ur
o~ s

Mira Geoscience
...modelling the earth

® ANALYST

# / ULJSON Format © Edit on GitHub

UILJSON Format

About

The ui.json format provides a schema to create a simple User Interface (Ul) between geoh5py and
Geoscience ANALYST Pro. The format uses JSON objects to represent script parameters used in
the Ul, and pass those parameters to an accompanying python script.

Each ui.json object requires at least a label and value member, however additional members can be
used to define different types of input and additional dependencies between parameters.

For example, a simple ui.json below describes a single parameter called ‘grid_object, which is used
to select a block model within a geoh5 file.

UI.JSON format to run all in GA
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PARTNERSHIP WITH MIRA GEOSCIENCE — AEM PROCESSING

ldeas based on: Airborne EM Processing

This chapter covers the various tools developed for the processing of airborne electromagnetic data.
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PARTNERSHIP WITH MIRA GEOSCIENCE — AEM PROCESSING

UI.JSON in action! s e
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PARTNERSHIP WITH MIRA GEOSCIENCE — AEM PROCESSING

I
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PARTNERSHIP WITH MIRA GEOSCIENCE — JOINT INVERSIONS (AGG, AMAG and AEM]

 We are using SImPEG to run these joint invertion for AGG, >
AEM and AMAG Slmpeg

e So far, we are using the cross-gradient technique (Gallardo &
Meju, 2003):

M
p.(my, mg) = Z lVm, ; xVmg i||2 (Cross-gradient objective function)
i=1
Protar(Ma, mp, m¢ ) = asppc(My, mp) + agcp.(My, me) + apcp.(mp, me) (Total objective function)

VVALE




PARTNERSHIP WITH MIRA GEOSCIENCE — JOINT INVERSIONS (AGG, AMAG and AEM]
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FTG: joint inv. decreased high
frequency noisy solutions.

Helitem: joint inv. delimited
better resistivity contrasts
between iron formation (host
rock) and bedrock (mafic unit).
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PARTNERSHIP WITH MIRA GEOSCIENCE — JOINT INVERSIONS (AGG, AMAG and AEM)
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FINAL REMARKS

TAKE AWAYS AND NEXT STEPS

 AEM data are usefull for mapping/modeling high grade supergene iron formation;

* Recovering good resistivity models are crucial for its application. We need to address
all distortions related to the data (noisy data, EM couplings, IP, superparamagnetic?) —
MIRA’s accelerated development comes handy for this;

 FDEM data might allow to recover the magnetic susceptibility distribution within the
iron bodies (we are investigating);

* Integrating AEM data with potential field methods (AGG and MAG) are quite relevant

for iron ore exploration:
= Joint inversion approaches;
= Predictive models based on all these methodologies (MPM's);

There is still a lot do!!! W vae
S
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