Basin Architecture and Fault Geometries
in the Mt Isa Western Succession:
implications for Mineral Exploration

George Gibson, Geoscience Australia, Canberra

|1 team members: Mike Barlow, John Creasey (GAV), Simon
Debenham, Paul Henson, Laurie Hutton (GSQ), Aleks Kalinowski,
Lex Lambeck, Avon Mclintyre, Barry Murphy (Melb. University),

J\/ Simon Oliver (ACRES), Simon van der Wielen

X & %ueensland v '1 ’ | ‘ ’
_ _ overnment N7 - = - I\n L
Y XS[ra ta s ' S _ INTERNATIONAL Australian Government

THE UNIVERSITY OF ™
WESTERN AUSTRALIA CSIRO " Geoscience Australia




Mount Isa Pb-Zn-Ag Mineral
Province

141°

GULF OF
CARPENTARIA

16°




Pmd*CRC Core Questions &
Issues

For any mineral system, what are:

. \ Geodynamic setting & PT history of
system?

« « Architecture of system?

 Fluid composition, source and/or
reservoirs?

e \ Fluid flow drivers & pathways?
 Metal transport & depositional processes?



Project organisation

Four modules (regional-scale):

1. 3D basin architecture & fault geometries
(GOCAD)

2. Sequence stratigraphy, sedimentary facies
analysis & 3D isopach map (3D fence
diagram)

3. 2D metamorphic, alteration & mineral map
(hyperspectral imagery & ground-truthing)

4. Revised tectonic history & time-space plot

PhD study Century (Leo Feltrin) (Mine to Camp
scale)



Module 1: Building the 3D
Map

Integrating:
» Chronostratigraphic (sequence) boundaries &
unconformities




Integration & testing of previous
research

NW Queensland Mineral Province report
— Rift basin: 13 tectonic events (1800 Ma — Isa D3 event)
— Initial NE-SW rifting (ECV + Myally Gp.)

‘ — Episodic NW-SE extension (Quilalar thro’ McNamara time)
Monash University Rift Model
Q — Initial E-W (or SW-NE) trending half-graben; bounded by
transfer faults (cf NW-SE half-graben favoured by NABRE)

NABRE (P552) Sequence Stratigraphy
— Strike-slip basins - convergent margin (NW-SE thickening wedge)
“ — Post-Quilalar (Myally) age for NE-SW half-graben
Thrust Model (Bell, 1983)
A. — Nover S directed thrusting & duplex development



North-south trending; rift -

eastward-thickening wedge?

Conclusion: Early west-east
extension
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e 3D structural geometry constrained by
spatially referenced surfaces from

18030118°22 cross- sections and solid geology

'

 Original extensional geometry modified
by E-W shortening & thrusting

278122E 251122E
7821171N 7899171N

297222E 3424422E
7882371N 7858971IN

284122E 1409°, 20°10 380122.7E7

816171.8N

7816171N




Regional Geology
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Leichhardt River Fault
Trough: original basin

architecture

Multiple rifting events

Basement cutting| faults

o Ramps & lielay faults

o Key/ filid conduits
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Regional
structure:
Aeromag 1VD

Early W-E extension
supported by:

 Dominant N-S trend
* N-S Dyking (= ECV?)
» Sedimentary facies
 Stratal thickening

Original geometry modified
by:

» Post-rift shortening

» Dextral wrench faulting
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Barramundi

Gravity upward continued 66km to
220km (Hobbs et al. 2000)




South Leichhardt River Fault Trough

- Eastward-
thickening
wedge

* Normal fault
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Fiery Creek Dome [t
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Late Dextral Wrench Faulting

Mt Isa Superbasin
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Statistical Analysis of (Aeromag) Worms
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Numerical modelling: regional scale

TECTONIC SCENARIOS

Concealed Fault
@ E-W Shortening

Fluid conduits @
& trajectories
Outboard normal
fault

Reactivated
structures
important in

‘ @ Dextral wrench

@ N-S Shortening




Module 3 (Remote sensing):
radiometrics; marrying PIMA with
hyperspectral analysis

Differentiation of lithological units through
mineralogical content (clays, micas, chlorites)

Mapping of hydrothermal alteration patterns (fluid
conduits)

Identification of major stratigraphic/structural
breaks

Regional and mine scale changes in mineralogy

Pilot studies: Termite Ra. Fault & Bull Creek
syncline (Eastern Creek Volcanics versus
overlying sedimentary rocks)

Employing Landsat (Band 157 RGB), ASTER &
Hyperion



Module 3:
Radiometrics
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e Lochness Formation
e Potassic alteration
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Radlometrlcs
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ASTER

Century &
Termite Ra.
Fault

Red: Phengite
Green: Carbonate
Blue: Kaolinite



Conclusions

Rift & fault geometry established early

Strong link between alteration and
growth faults = fluid conduits

Size of hydrothermal footprints
mappable by satellite imagery

Eastern margin of Leichhardt River
Fault Trough & Quilalar Group rocks
under explored; past emphasis on
McNamara/lsa Groups




3D Model

Movie Time




