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Unconventional hydrocarbons - CSG
- Australia’s Permian coals have proven their worth

Shale gas & liquids, tight gas & light tight oil
- Will Australia’s rocks prove their worth ?
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Oils pf Australia
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The World’s Oldest Oil
The World’s Oldest Gas?

letters to nature
Nature 322,727 - 729 (21 August 1986); doi:10.1038/322727a0

Hydrocarbon shows and petroleum source rocks in sediments as old as 1.7 x 10°
years
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Distribution of Australian Petroleum in time — Mesoproterozoic to
Cenozoic, oldest commercial production from Ordovician
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Spatial Distribution of Australia’s oil & gas resources

90% Oil & Gas in offshore basins > 7 BBO crude oll

(original recoverable)
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Petroleum supersystems - oil families - paleogeography
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Early Palaeozoic — LARAPINTINE

* tropical seaways, marine source rocks from
Australia to China

Late Palaeozoic — GONDWANAN

mountain building, glaciation, — coal deposition

§
< /’;%P

4 Y
Mesozoic — WESTRALIAN, AUSTRAL £ 2

« Gondwana break up — oil & gas in rifted margins

Cenozoic — Asian Collision

basin & trap formation/destruction
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Larapintine Regime
Cambrian to Early Carboniferous
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Oils of Australia
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Georgina Basin: Cambrian petroleum systems

ORD..

Smith et al. poster: An updated stratigraphic
framework for the Georgina Basin, Northern
Territory and Queensland.

Georgina Basin Biozonation and Stratigraphy
Chart: on DVD from booths 161-166
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FrogTech Seebase image showing depth to basement
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Southern Georaina Basin Total Petroleum System

Correlation coefficient (r)
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Larapintine Regime
travelling south, departure of Asian blocks

L ' iddle F ian, 363 M
Map 44 Early Ordovician (early Tremadoc, 500 Ma) MEp S9iLAS: DENONaN (Micdie Famennian, a)
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Canning Basin Oil Families
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Larapintine

Organic-rich marine
source rocks

Modest conventional
oil & gas fields

in Amadeus, Canning
& Adavale basins

Oil shows in Arafura
& Georgina basins
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Carboniferous — Pangea formation, moving into icehouse
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Larapintine

Organic-rich marine
source rocks

Maturation history
not optimal for

{1 conventionals

- Alice Springs
Orogeny

Potential for

A shale gas,
' ! == \/ « tight gas
- : .| Liquids ?
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Unconventional Oil & Gas is re-ordering the world

Oil Reserves 2008 & 2011

a) Oil reserves, end 2008 Venezuela from 6th to 1 st place
Saudi Arabia — ] . .
—— : as heavy oil now considered reserves
[ran — |
Iraq — | .
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Shale gas: Will the US experience be repeated
elsewhere and over what time frames?

. 1World shale gas basins

Assessed basin with
resource estimate

1 Assessed basin without
resource estimate

|:| Country within scope of report

l:l Country outside scope of report
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Source: US Energy Information Administration, April 2011: hhtp://www.eia.gov/analysis/studies/worldshalegas/

GEOSCIENCE AUSTRALIA S5 ° Componeestn of At APPEA 2013



Shale Gas potential in Australia
396 tcf “technically recoverable” (EIA 2011)

How much shale gas
will be produced
& when?

Are there liquids?

E CSG Basins ———  Proposed gas pipeline s
A Ponndzl.:lm —~=—==- Proposed gas pipeline TAS s
it ins 06
The map is intended as a schematic depiction of the location of sedimentary basins with predicted potential for shale olf or gas

based on thelr gross gealogical characteristics. Many basins highiighted do not have proven potential for shale ol or gas, and not
all of the highlighted areas are necessarily prospective. Shale ol or gas may also occur outside of the highighted areas.
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1 13.7275-5
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investing company partner basin potential resources

2010BPRL (Indian) Norwest Perth Triassic & Pz shale gas/oil
CNOOC (China) Exoma Galilee/Eromanga CSG Permian; Toolebuc shale oil
2011 Hess Corp (US) Falcon Beetaloo Proterozoic shale gas/oil
ConocoPhillips (US) New Standard Canning Goldwyer Ordovician shale gas/oil
Mitsubishi (Japan) Buru Energy Canning Devonian-Carb.shale gas/oil
2012 Statoil (Norway) PetroFrontier Georgina Cambro-Ord shale gas/oil
Total (France) Central Petroleum Georgina Cambro-Ord shale gas/oil
2013 Chevron (US) Beach Energy Cooper Permian shale/tight gas

Bonaparte
Basin

Beetaloo
Sub-basin

Over $100m already committed

a potential investment of ~ $1 billion

Southern
arnarvon
., Basin

v

in staged exploration programs

P il

A
. Perth Basin

Good Oil Conference September 2012




Shales for the future

How do we get from pore or fracture scale to basin scale
estimates of potential?

How do we pick the sweet spots ?

Is the science still at the descriptive (Linnaean) stage ?
learning by drilling

reliance on analogues
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1972 forecast — Australia’s oil resources
“..... 120 billion barrels” (Konecki, 1972)

Estimated extrapolating Gippsland success to the rest of the
continental shelf

Took another 40 yeatrs,
billions of $§ of investment
to prove up another

~ 3 billion barrels

2011 forecast — Shale gas
....... 396 tcf (k1A 2011)
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