The Geophysical Tool Kit to Map =
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The Dilemma

“we can see deep but its blurry...”
Joel Jansen-Teck
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The Roster

* Potential fields
* Magnetics
* Gravity
* Electromagnetics
* Active
* Passive
* Seismic
e Surface
e VSP
* DC resistivity/IP
 Radiometrics
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Uncertainty

Understanding Inversion: Non-Unigueness

/< GEOSOFT.

An Infinity of Models have the same Gravity Tensor Response
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Unconstrained inversion

Three dimensional density and
susceptibility distribution from non

constrained inversion
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Getting more sophisticated
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Simulations

How might such alteration systems
appear in this data?

In the next slide we consider the
effect of adding the response from
silicification / or desilicification zones
above the unconformity.

The simplistic geometry and the six
different density contrasts used are
shown below.
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Simulations
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Simulations
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Limits of certainty
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Undercover Toolkit
Uncertainty in modeling

3-D, Siripunvaraporn 3-D, Mackie 3-D, Farquharson
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Seeing deep

Proff€ 1 Line LT24Q >>>2D with topo
Conductive

ZTEM 2D inversion

Profile 2 Line L1280 >>>302 J
3500

\/ ZTEM 3D inversion
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Seeing deep
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Case study — Neves Corv%\,_é

Exploration Challenge in Portuguese Iberian Pyrite Belt
(www.lundinmining.com)

 Complex structural geology with thrusting

— Surface geology does not always represent
subsurface

* Mature terrain = deep targeting >500m

— 30 years of exploration focused within upper
500m

 Economic mineralization is difficult to target with conventional

methods
— All geophysical and many geochemical surveys tried with limited significant success




Case study — Neves Corvo

—

Neves-Corvo
Mine

Tailings
Management
Facility

® 2012 Drilling
*  2010-2011 Drilling
Tailings Management Facility

- Orebodies




Case study — Neves Corvo

Courtesy Lundin Mining
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Neves Corvo

Case study
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Case study — Neves Corvo\p-é

"A high-resolution 3D seismic survey has now been
completed over a 21 square kilometer area
surrounding the Neves-Corvo mine. Preliminary
results have clearly imaged the major Semblana
deposit, verifying the effectiveness of this new tool in
the search for blind massive sulphide deposits"”

Lundin Mining news release to the Toronto stock exchange. July 21, 2011
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The Big Bite

OD Density Inversion Anomaly

Areas of Textureless
Seismic Response

Magnetotelluric Section through Olympic Dam
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3D models; primitive but understood
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Merging geology & geophysics-hypothesis testing

A Laccelith fleor at 1000 m belaw B Lacsalith flaot at SO00 m below
sea level: Possible solution
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Undercover Toolkit
Merging geology & geophysics-hypothesis testing

[nT]

A) Observed anomaly B) Calculated anomaly of the C) Calculated anomaly of the
laccolith with floor at -3000 m laccolith with floor at -5000 m

Anormaly [nT]
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Geological mapping with geophysics
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Is it enough??

b = = '2 = 7 Z ——
o o o o o) o o
,,,,,,,,,,,,,,,,, o a o o o o
& < ) ® S & <
o o o o “ « ©
N ™~ BN o ol N N
1 km T T T T T T T
. R T 5.5 - n=1
Y S?\\\
S 4.8 6.7 5.0% 5.0 - n=2
'i'/ \
3k 5.0 L =
/\\ ‘ n=3
| N 5.6 o - n=4
]
4.';' 44 y L n=5
'I
Weemala Formation s
sediments 5 N / Jle s

Semmm=—"

?2?7??




See deep and fuzzy
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See deep and fuzzy
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A ranking

Task Potential

Fields
Targeting M-H M-H
Mapping M-H M
Cost L M-H
Rank H M
H= high
M= medium

L= low

L-M L-M M L-M ?

M-H M-H M M L?
M-H H M-H L ?7?
M-H M M L-M NA
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A ranking

Terrain

100 10 1 0.1
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