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VTEM Vs GeoTem (IP effects ......)
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Big Data

GA Minerals Forum Perth 18 November 2015

There is an estimated 3 Petabytes of publically funded geoscience data in 
Australia, and the majority of this data is held by Geoscience Australia.

In terms of geophysics this includes nationwide datasets of:
• Gravity

• Magnetics

• Radiometrics

• Seismic

• Magnetotellurics

• Airborne Electromagnetics (AEM)

• Satellite derived data



ANVGL?
Provides:

High Powered Computing

&

Leading Edge Software 

for our Stakeholders

True Interactive Cloud Computing

Science Review Minerals Systems Branch 19 October 2016



Key ANVGL features

GA Minerals Forum Perth 18 November 2015

• Access to precompetitive geophysical 
data online

• Ability to upload proprietary datasets. 

• Access to cloud computing and storage
• Access to geophysical data workflows

(‘apps’)

• Capture Metadata
• (ISO 19115) ‘provenance record’ 

enabling transparency of the results. 

• Share your results and search for 
other published results. 



Australian National Virtual Geophysics Laboratory
(what it looks like)

Science Review Minerals Systems Branch 19 October 2016



GA Minerals Forum Perth 18 November 2015

Big Compute: National Computational Infrastructure
RAIJIN
• 57,472 computer cores

• > 10 petabytes  Research Data 
Storage Infrastructure (RDSI)

• Peak performance of 1.2 
PFlops

• Ranked 38th most powerful 
computer system in the world

• Virtual labs (VLs)
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Magnetic Anomaly Map of Australia 2015

GA Minerals Forum Perth 18 November 2015

Variable Reduction to the Pole

• 80 × 80 m cell size

• Variable Reduction to the Pole 
produced using GA codes. 

• Only possible using the NCI



An ANVGL Result: escript.downunder

GA Minerals Forum Perth 18 November 2015

Joint inversion of gravity and magnetic 
data.~ 100km by 100km by 30km depth 
showing magnetic susceptibility variation.

Inversion of gravity anomaly data



Airborne Electromagnetics (AEM) Inversion

GA Minerals Forum Perth 18 November 2015

• All codes developed at GA in platform independent C++

• Our inversions code is based on layered earths (1D not 3D) 

• Deterministic Gradient Based

• GALEISBS - sample by sample (SBS)
• our main production algorithm

• GALEILBL - line by line
• used in strong layered earth environment

• MONTE CARLO (SBS)
• Very computationally intensive 
• enables a deduction of confidence

• HOLISTIC - survey at a time
• frequency domain only

Courtesy of R. Brodie



The ANVGL - Summary
Where are we at :
• Data distribution with meta-data information

• Implementation of Ross Brodie’s AEM codes

• Gravity & Magnetic Inversion Escript code

Where are we heading:
• Tweaks on interaction, visualisation, outputs, processing/filtering options…. (minor)

• Further Development of Escript – (Localised Tiling, spherical co-ordinate modelling)

• Integration of Art Raiche (P223F) & Jim Hanneson EM modelling codes

• Colorado School of Mines Gravity/Magnetic inversion codes – (in testing phase)

• Access to Raijin with a user pay model – first quarter next year! (game changer)

• Pay Model access to External Party Software (John Paine’s 3D mag/grav inversion…)

GA Minerals Forum Perth 18 November 2015



Script sharing
• GA working on QC tools (AEM & Mag/Rads)

• Deeds – data collection standards

• Inversion analysis (DOI, Constraints)

• System control files

GA Minerals Forum Perth 18 November 2015



GeoTEM model depthslices



AEM
Gawler Craton

N 5km

The Host sequence is the 
Padinga formation

Eocene in age consisting 
of unconsolidated 
sediments



Residual Gravity Image (Public Domain Data)

N 5km

Gravity Data Displays:

Basement Highs.

Potential Paleo-channel 
orientation

Note Gravity data station spacing is 
relatively course at 5 to 10 km



HoisTEM Survey

N 5km

12 Traverses of HoisTEM data 
(200+ km)

4 coincident with historic 
RAB/AC drilling



Layered Earth Inversion (LEI) Models



Stacked LEI Model Interp
2007 Area 5



HoisTEM Modelling

N 5km

The HoisTEM data has been 
modelled using a 1D layered 
earth inversion. 

The traverses over the Google 
Earth snap shot

Select this traverse to view the 
resultant model

Salt Lake



Model of HoisTEM Data
Traverse 1040

Depth Exaggeration 10:1 (V:H)

The model of the HoisTEM data 
produces a section that reflects the 
variations in the resistivity of the 
underlying geology.

Good conductors are displayed in 
red colours and strong resistors are 
displayed in blue colours 

The interpretation of the depth to the 
top of the basement

The historic drilling

1km
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Interpretation 
of all the 
traverses in 3D
(transparent residual 
gravity image overlay)

Paleo-channel 
Flow

Box outlines display of 
previous cross section

(Traverse 1040)



Beverley Mine AEM Models

AEM
conductivity Model

North
Ore body

Alpha Mudstone top
(as defined by drilling)

Conductive 
Alpha Mudstone

Plant
Central

Ore body

100m



Beverley Central Ore body

AEM
conductivity Models

Conductive 
Alpha Mudstone

Central
Ore body
Outline

Base of
Beverley Sand

Target ?

Depression in Mudstone Conductor coincident
with Beverley Sand defined by drilling 



Beverley Paleo-System with Ore bodies



IP Vs AEM Modelling



AEM & IP Resistivity Model Comparison
100m Depth Slice

AEM Depth Slice IP Depth Slice AEM with alt & charge



AEM
Goulds Dam 3D


