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Fe mineralization occurs at an unconformity at
the top of a banded iron formation, which is

situated on a dolomite
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Sishen Mine occurs on the northern end of
a very gentle anticline (Maremane Dome),
with mineralization locally preserved due
to faulting (e.g. wedge-shaped orebodies
due to fault drag against inverted normal
faults and in small sub-basins) and in
palaeosinkholes

Basson et al. (2017)

Kolomela Mine occurs on the southern
end of the dome, and is closer to the
thrust-dominated Kheiss Orogenic Front;
mineralization is more structurally-
controlled (e.g. tightened synclines in the
case of Leeuwfontein - LF), or duplicated
by low-angle thrusting and only
occasionally occurs in palaeosinkholes

Basson et al. (2018)
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Geophysical and Structural Interpretation

Interpretation of regional datasets,
generated for hydrological
modelling, allow for several types
of structures to be resolved

Basson et al. (2016) Basson et al. (2016)
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Geophysical and Structural Interpretation

NN

Interpretation of regional datasets,
generated for hydrological
modelling, allow for several types
of structures to be resolved

Basson et al. (2016)



SimeXmin
S i S h e n M i n e DE EXPLORAGAO MINERAL

O .-

22 55 0" ) ? 23‘26'0"E

" Fiust. Frachums Whoin | - [
kB
Sishen Mine @, 5o T s
/

| e e B e sy

Bssing: Bebw LGRS Heding: Abame TU: GRIO
Wez [

Fauns and Fracures

et
chmnnmﬂ«\ 200s Tz 2o iy
22

ra. 20|

| | Pit mapping over approximately 15
years and implicit 3D geomodelling
allow for several structural
domains to be defined

Badng. GR35

i e Prer = o pangon Mo
e g 0 Bl i
|4 2t
P .
Bt Angutie 1 @
kg \
N
i ‘
o et
-
S tistl
P e
oL
- P
. Y somp—
ol P ——
= = o
o
Shalaand Quartzits  Gemagara Fomation | Sworgoue /
Unzardarmiy -
| A
O —_
o s ey
ety S fit s sunis |
R 27, oot T T
il e St Sasiica

Basson et al. (2017) Basson et al. (2017) 6



Sishen Mine

Implicit modelling and the
production of smooth,
lithologically- and structurally-
constrained RBF surfaces provide
the basis for interrogation of
various aspects of the 3D model,
particularly ore characteristics

Stoch et al. (2019)
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Sishen Mine
Near-horizontal slices through key
modelled volumes highlight the
combined control of fault-bounded
blocks and palaeosinkholes

Stoch et al. (2019)



Kolomela Mine

Gabbro Sill
Ore Types

Thick gabbro sills, which
probably exploited low-
angle or bedding sub-
parallel thrusts, appear to
play a key role in ore
development: most of
the deposits at Kolomela
Mine are underlain by a
gabbro sill

Basson et al. (2018)
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Kolomela Mine

Gabbro Sill
Ore Types

Thick gabbro sills, which
probably exploited low-
angle or bedding sub-
parallel thrusts, appear to
play a key role in ore
development: most of
the deposits at Kolomela
Mine are underlain by a
gabbro sill

Basson et al. (2018)

Xl SIMPOSIO BRASILEIRO
DE EXPLORAGAO MINERAL

¢) Leeuwfontein

=z

B Faurts
. QOre

. Gabbro
[l Dolomite

Ore Proportions

CGT-5% ceT
CLT-8% Wcr
LAM - 87% | [P\

d) Klipbankfontein

. Faults
. Ore

. Gabbro
[ Dolomite

Ore Proportions

CGT-1% CGT
CLT-42% | [y
LAM - 57% . LAM

X1l BRAZILIAN SYMPOSIUM
ON MINERAL EXPLORATION

10



Sime)

Xl SIMPOSIO BRASILEIRO
DE EXPLORAGAO MINERAL

Kolomela Mine
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Kolomela Mine
Depth Slices

Horizontal slices through
modelled volumes show
that gabbro sills, which
probably exploited low-
angle or bedding sub-
parallel thrusts, appear to
play a key role in ore
development: most of
the deposits at Kolomela
Mine are underlain by a
gabbro sill
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Regional Geophysical Data Interpretation
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Integration of Major Structures, Geophysics and Implicit Modelling

In association with 22

Xpotential

GEOSCIENTIFIC CONSULTING

*  Regional structural
interpretation used to
create geological
context for mine-scale

Regional Interpretation

* Structural Interpretation
* 3D geological model
* Target area identification

. Regional interpretation
used to assist with
identification of
prospective areas for

projects follow-up / direct target
*  Geological setting of generation

known deposits used . Drill-testing / ground

to refine regional follow-up on

geological model and exploration projects

target generation

Mine Scale Projects

* Detailed structural interpretation
* Detailed 3D geological modelling
* Mine-scale ground geophysical follow-up

* Geohydrology
* Geotechnical engineering
* Implicit 3D geological modelling

Basson et al. (2016)

used to update
regional model

* Drill testing
¢ Dynamic implicit 3D geological modelling

13
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Regional Geophysical Data Interpretation

EM:
CDls, Channel data

Integration of Major Structures, Geophysics and Implicit Modelling

Constrained 3D inversion
of magnetic, gravity and
gravity gradiometry

Dense targets classified
by geological setting

Magnetic :
Filter and image processing; Hydrogeological
automated depth solutions Used to interpolate from application
hard constraints
" Used to create structural
Remote sensing : interpretation
Landsat 8 band ratios and Estimate of cover : .
imagery, ASTER DTM and T Mine planning
Spectral mapping
Radiometric :

3D Geological Conceptual Model .
Exploration
Radioelement images and Implicit modelling using all
products geophysical and geological controls

implications
Geological mapping

Pit mapping

Hydrogeological
application
3D structural
Constrained parameters interpretation
Drillhole intersections

R

Xpotential
Basson et al. (2016)

Geotechnical engineering

Depth to prospective

Exploration
geology

implications

14



Regional Geophysical Data Interpretation
3D Surfaces and Structures
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YAl

3D implicit model illustrating surfaces with 3D fault inter-
pretation of selected major structures. Red — thrust faults,
Blue — conjugate faults, Yellow — normal faults

Basson et al. (2016)

In association with 22
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Xpotential
GEOSCIENTIFIC CONSULTING

3x vertical exaggeration

15



Regional Geophysical Data Interpretation
3D Major Contacts

n association with zz

Xpotential

3D implicit model illustrating top of prospective BIF unit
(orange) and top of dolomite (blue)

Basson et al. (2016)

3x vertical exaggeration
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Exploration
Model Slices with Dense Target Sources

n association with zz

Xpotential
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Basson et al. (2016)
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