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Why collaborate?

• Jurisdiction

• Data

• Local knowledge

• Share personnel, equipment, 
software, skills and capabilities 

• Mutual benefit

• Enables GA to build a national 
understanding

Qld Phanerozoic Mafic-Ultramafic Rock 
Units:
National Mafic-Ultramafic Magmatic 
Systems Compilation
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Queensland Coastal Geothermal Energy Initiative

Collaboration in data collection

• Borehole temperature logging

• Measurement of thermal conductivity 
on samples from drill holes
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Queensland Coastal 
Geothermal Energy 
Initiative

• 10x  boreholes logged

• Logging programme designed 
to provide heat flow 
information in data gaps.

• April 2011 – November 2012

• Collaborative work to ensure 
the best possible data was 
acquired – relogging etc.
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GA – GSQ Geochronology Project

Andrew
Cross

Natalie
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GA – GSQ Geochronology Project

• National Geoscience Agreement (NGA) between the 
Geological Survey of Queensland (GSQ) and Geoscienc e 
Australia (GA)

• Since 2006 the collaboration has generated new ages  and 
improved the tectonic understanding for the Mt Isa region, 
Etheridge Province, Drummond Basin, New England 
Orogen and Thomson Orogen

• Current efforts are focussed on the Thomson Orogen 
where the majority of the new geochronology has bee n 
undertaken on deep basement diamond drill cores 
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GA – GSQ Geochronology Project

Mount Formartine Granite (2132760/BB5451)

• Existing U-Pb age = 357 ± 6 Ma (Zucchetto et al 1999 )

• Magmatic age = 375.2 ± 1.9 Ma (n = 33, MSWD = 0.93)
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GA – GSQ Geochronology Project

Sandstone, Timbury Hills 2 (2134408/TH282)

• Maximum Depositional Age  = 417.6 ± 3.1 Ma

0

2

4

6

8

10

12

14

16

18

20

200 700 1200 1700 2200 2700 3200

Age (Ma)

N
um

be
r

R
elative probability

sandstone, Timbury Hills 2
2134408/TH282

<10% discordant data, n = 96 (of 101 )
U-Pb ages < ~1.2Ga < Pb-Pb ages

~418 Ma

~577 Ma

~8
20

 M
a

~9
35

 M
a ~
10

85
 M

a
~1

15
2 

M
a

~
18

55
 M

a

~2
75

0 
M

a

~
24

90
  M

a

~
22

40
 M

a

~
16

05
 M

a

~
32

55
 M

a

Max. dep. age  
Mean 206Pb/238U age = 

417.6 ± 3.1 Ma at 95% conf.
n = 14; MSWD = 0.65



GSQ: Digging Deeper Conference, December 2012

GA – GSQ Geochronology Project

Barnard Metamorphics (2132757/BB5433a)
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• Amphibolite

• Recrystallisation/Metamorphic age = 451.8 ± 2.6 Ma
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•Sampled transported regolith 
at outlets of 1187 catchments 
over mainland Australia

•Average density 
~1 site/5500 km2 (similar to 
Foregs European Atlas)

•Sampled at 2 depths (0-10 
cm = TOS, and ~60-80 cm 
depth = BOS) 

•Analyses for 60+ elements on 
2 size fractions after total & 
aqua regia digestion

•Also analysed for 50 
elements in TOS coarse 
fraction by Mobile Metal IonTM

(partial) extraction

•Sampling finished (86% of 
intended total)

•Analyses finished 

•Completed and released in 
June 2011

www.ga.gov.au/ngsawww.ga.gov.au/ngsa
Contact: Patrice.deCaritat@ga.gov.au

National Geochemical Survey of Australia (NGSA)
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Cu concentration by Mobile Metal IonTM overlain by major Cu mineral deposits 
(Mann, Caritat & Prince, 2012, GEEA, in press)

National Geochemical Survey of Australia (NGSA)
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National Unconventional Hydrocarbon Resource 
Assessment

Outline:

1. Geoscience Australia’s Role

2. GSQ collaboration

3. Unconventional Hydrocarbon Resource Assessment 
Methodology
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Geoscience Australia’s Role

National Resource Assessment Coordination:

• No unified national approach in the assessment of 
unconventional hydrocarbon resources in Australia

• Produce nationally consistent, geologically based, 
auditable and efficient resource assessments using an 
internationally benchmarked methodology

• Collaborate with the State and the Northern Territo ry 
government agencies and the United States Geologica l 
Survey (USGS)
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GSQ Collaboration
Three basins currently being examined:

1. Georgina Basin: 
• Qld + NT

• Arthur Creek Hot Shale 

• GA leading the assessment with GSQ support

2. Eromanga Basin – Toolebuc Formation
• Qld + SA +NT

• GSQ leading with GA support

3. Cooper Basin – Basin Centred Gas Accumulation
• Qld + SA

• Toolachee, REM & Patchawarra, ?Tirrawarra, ?Merrime lia

• DMITRE (SA) + GA leading with GSQ support
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Cooper Basin: Basin Centred Gas Accumulation
Key Elements:

Abnormal pressure,

Multiple low permeability reservoirs,

Continuous gas saturation, and

No down-dip water leg

Heterolithic: Shale Gas, Tight Gas and CSG (Deep)

Beach Energy:

• Moonta-1 reported to be gas saturated throughout the 
target Permian zone

• Single-stage fracture stimulation of the Patchawarra 
Formation, flow a rate in excess of 750,000 scfd 
(Encounter-1). 

• Multi-stage frac of the REM, flow rates >2 MMcfd, 2 tcf 
resource booked (Encounter-1, Holdfast-1)

• 300+ tcf estimated GIP

Santos:

• 3x stage fracture stimulation of the Moomba 191 
Roseneath-Epsilon-Murteree (REM) section resulted in 
stabilised flow rate of 2.7 mmscf/d dry gas. (Australia’s 
first commercialised shale gas) 

• Moomba 77 fracced and flowing gas from coal (?VC50) in 
the Patchawarra Fm.

Modified from Beach Energy Presentation to        
Morgan Stanley Shale Gas and Oil Forum, 17 April 2012
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USGS Assessment Method

Productivity based method, not 
volumetric:

• Play or Assessment Unit (AU) defined by 
geological screening criteria

• The productivity of cells, represented by 
the drainage area of a well 

• Well productivities from decline-curves: 
Estimated Ultimate Recovery/well (EUR)

Probabilistic not deterministic:

• Parameters are evaluated as probability 
distributions

• Distributions are combined in a Monte 
Carlo simulation

USGS     
Assessment Unit 

(AU)

Overpressure > 0.45psi/ft

TOC > 2

1.1%<Ro<3.5%

AU area meets all 
screening criteria
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USGS Assessment Workflow

After Gautier, USGS (2012)

DEFINE

ASSESSMENT

UNIT (AU)

ESTIMATED ULTIMATE 

RECOVERY (EUR) & 

GEOLOGIC 

UNCERTAINTIES

MONTE CARLO

SIMULATION

AGGREGATION

& ECONOMIC 
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ASSEMBLE DATA & 

BUILD

GEOLOGICAL

MODEL

DEVELOP ANALOGUE 

MODELS FROM 

GEOLOGIC & 

PRODUCTION DATA

IDENTIFY & APPLY  

SUITABLE 

ANALOGUE MODELS

Frontier basins

Producing
basins Resource estimate

GA + State/Territory 
Geological Surveys
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Assessment Unit Definition Criteria for highly productive gas 
shale:

• Total Organic Carbon (TOC) > 2 wt 
percent

• Thermal Maturity > 1.1% Ro (>1.5 % 
is better); < 3.5% Ro (reservoir 
quality)

• Net thickness > 15m

• Overpressured (>0.45 psi/ft)

• Type II or Type IIs kerogen (marine)

• Type I systems are possible

• Evidence of gas in matrix/organic 
storage

Criteria for tight gas reservoir:
• Thermal maturity > 0.8% Ro
• Low permeability matrix (< 0.1 mD)
• Abnormal pressure (mostly 

overpressure)
• Water production data
• Thick reservoir intervals (100’s of 

meters)

Resource 
Assessments

Tectonostratigraphic

Overview

Basin Architecture

Petroleum Systems

Assessment Unit 

Definition

Selection 
criteria 

Other play types?
Shale oil, CSG, hybrid?

OR
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Quantifies the uncertainty around predicted resource volumes –
potentially avoids overestimation associated with deterministic 
volumetric methods

Standardised and reproducible method – uses simple form -based 
user interface for inputs

Benchmarked against ‘real-world’ production data in North 
America and globally – mitigates uncertainties in geol ogical and 
engineering controls on ultimate recovery

Advantages

USGS: Assessment of Undiscovered Oil and Gas Resour ces of the Devonian Marcellus Shale of the Appalach ian Basin Province, 2011
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Assessments do not consider future advances in production 
technology

Large data and labour requirements

Limitations

Source: WestSide 
Corporation (2011)  

Surface-to-in-seam drilling
• North American 

production data may 
not always be the best 
analogues in Australia
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Outputs

Documentation

• GA record

• Fact sheet etc..

Delivery mechanisms:

• Web site download

• Conferences

Branding?

• Consistent look and feel

• Co-branding

• USGS, GA, States



Phone: +61 2 6249 9111

Web: www.ga.gov.au

Email: feedback@ga.gov.au

Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609

Postal Address: GPO Box 378, Canberra ACT 2601

Phone: +61 2 6249 9111

Web: www.ga.gov.au

Email: feedback@ga.gov.au

Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609

Postal Address: GPO Box 378, Canberra ACT 2601

Phone: +61 2 6249 9111

Web: www.ga.gov.au

Email: feedback@ga.gov.au

Address: Cnr Jerrabomberra Avenue and Hindmarsh Drive, Symonston ACT 2609

Postal Address: GPO Box 378, Canberra ACT 2601

Many Thanks!

Andrew Stacey

Section Leader – Onshore Hydrocarbons

Energy Division

andrew.stacey@ga.gov.au


