
NWMP 3D models and associated studies



• Provide history of publicly available framework studies, with 3D model emphasis
- What did they consider?
- What were their objectives
- What information is available?

• Develop familiarity with the datasets and ways to view and integrate them
• Consider how they might be used in exploration, for example(?):

- Regional targeting
- General review/background
- Planning and execution of camp/prospect-scale exploration
- Interpretation of results
- Communication

Aims



2000 2005 2010 2015 2019

Timeline

CRICOS code 00025BPresentation Title | Date 3

NWQMP
pmdCRC I1
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pmdCRC I7

pmdCRC G14

Mira Mt Dore

BRC DMQ

PGN Section model

NWQMEP

QUAMBY
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2000 NWQMP Study 



•Leveraged pre-release MIM aeroMag-Rad
>> 250K(-100K) Solid Geology

• first geoChron Time-Space compilation
•Tectono-Stratigraphic Framework
•Package Timeslicing
•Tectono-Stratigraphic Targeting: Pb-Zn, Cu-Au

2D   250K Solid Geology 
2000 NWQMP Study  
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•Package Timeslicing
•Tectono-Stratigraphic Targeting: Pb-Zn, Cu-Au

2D   250K Solid Geology 2000 NWQMP Study 



2005 pmdCRC Project I1 



2005 pmdCRC Project I1 

CRICOS code 00025BPresentation Title | Date 8

3D basin architecture 
• interpretation of the potential field data (gravity and aeromagnetics)
• structural analysis  - key localities 
• 3D Gocad model
• deformational fabrics and tectonothermal history of the region
• Fault timing
• Thermobarometric data (Kubler indices and white mica b dimensions)

3D isopach map - sedimentary depocentres - basin shape/growth faults
• mapped sedimentary thicknesses
• sequence stratigraphy of detailed measured sections
• focus on older underlying units (Myally and Quilalar Supersequences) that 

formed the original rift template

Mineral index maps and numerical modelling
• processing of remotely sensed LANDSAT, ASTER, HYPERION and 

radiometric data
• PIMA analyses in support
• Flac3D - simplified geological models

Extended and revised space-time and event plots
• U-Pb SHRIMP dating of detrital zircon populations from different parts of 

the stratigraphy
• depositional ages as well as the provenance of the sediments.



The Barramundi worm?

9

Huston, 2018

pmdCRC I1



Isopachs-Fault-Seismic

CRICOS code 00025B 10



2005 pmdCRC Project I2+3 



•Eastern Succession 100K Solid Geology
>> major Group packaging

•updated Chrono-stratigraphy (Time-Space)

2005 pmdCRC Project I2+3 
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>> major Group packages

•updated Chrono-stratigraphy (Time-Space)
• first major use of Mag & Grav WORMS
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•100K Solid Geology into 
>> major Group packages

•updated Chrono-stratigraphy (Time-Space)
•major use of Mag & Grav WORMS
•seven 30km-spaced Sections
>> crustal (35km deep) interpretations
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•100K Solid Geology into 
>> major Group packages

•updated Chrono-stratigraphy (Time-Space)
•major use of Mag & Grav WORMS
•seven 30km-spaced Sections
>> crustal (35km deep) interpretations

•preliminary 3D Model of Eastern Succession
>> VERY broad scale Model
>> significant correlation issues identified

coarse 3D   100K Solid Geology 2005 pmdCRC Proj I2+3 



General look at I2

CRICOS code 00025BPresentation Title | Date 16



2008 pmdCRC Project I7 



• Isa-McArthur Project Extent

2008 pmdCRC Project I7 



• Isa-McArthur Project Extent
•adopted Superbasin packaging in NWQ
>> 100K Solid Geology re-interp

2008 pmdCRC Project I7 
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• Isa-McArthur Project Extent
•adopted Superbasin packaging in NWQ
>> 100K Solid Geology re-interp

•significant use of WORMS (Mag & Grav)
•variable Section spacing & orientation
>> 10km WFB; 16km EFB; var LHP

•refined structural-supersequence 3D Model
>> Superbasin isopachs & depths-to-base
>> significantly refined 100K 3D Model (NWQ))

3D   100K Solid Geology 2008 pmdCRC Project I7 



CRICOS code 00025B 23

I7 Sections and Isopachs



CRICOS code 00025B 24

G14 model, PMDCRC and seismic



2010 NWQMEP Study 



•Reg 3D (1:2m 
scale)

2010 NWQMEP Study 



•re-work 250K Solid Geology
>> NABRE Superbasin Successions

• revised Time-Space compilation

2010 NWQMEP Study 



•re-work 250K Solid Geology
>> NABRE Superbasin Successions

• revised Time-Space compilation
•VERY broad scale Sectional Interps
>> crude 3D Model connecting seismic 

sections

2010 NWQMEP Study 



•re-work 250K Solid Geology into 
>> NABRE Superbasin Successions

• revised Time-Space compilation
•VERY broad scale Sectional Interps
>> crude 3D Model 

• Incorporated EFB MIRA 3D Modelling
100K Solid Geology Interpretation
Regional Seismic Sectional Interpretations
>> deep crustal interpretations 

2010 NWQMEP Study 



•re-work 250K Solid Geology into 
>> NABRE Superbasin Successions

• revised Time-Space compilation
•VERY broad scale Sectional Interps
>> crude 3D Model 

• Incorporated EFB MIRA 3D Modelling
100K Solid Geology Interpretation
Regional Seismic Sectional Interpretations
>> deep crustal interpretations  
>> refined local (EFB) 3D Model

2D(3D)   250(100)K Solid Geology 2010 NWQMEP Study 



CRICOS code 00025B 31

NWQMEP Models



2013 Quamby Study 



•100K Solid Geology
>> lithostratigraphic packaging

2013 Quamby Study 



•100K Solid Geology
>> lithostratigraphic packaging

•4 sectional Interpretations
>> 3D Model
>> refined with geophysical inversion

2013 Quamby Study 



•100K Solid Geology
>> lithostratigraphic packaging

•4 sectional Interpretations
>> 3D Model
>> refined with geophysical inversion

•Mineral Potential Index Prospectivity Analysis

3D   100K Solid Geology 2013 Quamby Study 



2017 Deep Mining Queensland



•Eastern Succession ~50K Solid Geology Interp
>> DMQ Timeslices

•~50K Solid Geology leverages Chinova hiRes
Magnetics & Radiometrics (60m x 100m line spacing)

MIM 70m x 400m line spacing               CHIN 60m x 100m line spacing

2017 DMQ
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2017 DMQ
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•Eastern Succession ~50K Solid Geology Interp
>> DMQ Timeslices

•~50K Solid Geology leverages Chinova hiRes
Magnetics & Radiometrics (60m x 100m line spacing)

•Forty-seven 4km-spaced Section Interps
>> Shallow-focused Seismic re-Interp (6-9km)
>> Shallow-focused Serial Section Interps
>> Robust 3D geometries in exploreable volume

to ~2km
>> Robust Prospectivity Analysis .. 

.. that identifies Prospective Tracts

Osborne/Kulthor

Starra

Swan/Mt Elliott

Merlin/Mt Dore

3D   ~50K Solid Geology 2017 DMQ



CRICOS code 00025B 41

DMQ model

Swan-style

Starra-style

Osborne-style



Prof Rick Valenta | Director
WH Bryan Mining and Geology Research Centre
Sustainable Minerals Institute
r.valenta@uq.edu.au

www.smi.uq.edu.au

facebook.com/uqsmi

linkedin/school/sustainable-minerals-institute

Thank you

twitter.com/smi_uq

mailto:kpeters@uq.edu.au


G14 surfaces modelled

CRICOS code 00025BPresentation Title | Date 43

https://nwmp-data.s3-ap-southeast-2.amazonaws.com/NWMP+Timeslices.zip
https://nwmp-data.s3-ap-southeast-2.amazonaws.com/NWMP_Timeslices_MI.zip

https://nwmp-data.s3-ap-southeast-2.amazonaws.com/NWMP+Timeslices.zip
https://nwmp-data.s3-ap-southeast-2.amazonaws.com/NWMP_Timeslices_MI.zip


Worms

CRICOS code 00025BPresentation Title | Date 44
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