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Abstract

The Southern Georgina Basin is a Neoproterozoi c/Paleozoic basin located in the the Northern Territory, Australia. The Arthur Creek
Formation is a Middle Cambrian coarsening-upward sequence comprised of dolomitic sands/silts, shales, dolomites and black anoxic *hot
shale.” High Total Organic Carbon percentages (TOC's) are reported from core data throughout the basin within the Arthur Creek. TOC's
from the “hot shale” interval range from 3 to 16% and average on the order of 5.5% in the central part of the Southern Georgina Basin. The
kerogen is predominantly Type Il and is currently thermally oil mature. Porosity and permeability are on the order of 8 to 15% and 10 to 100
mD, respectively, in the dolomitic sand units that are encased in the organic-rich shale.

Live oil showsin the Arthur Creek are ubiquitous in the 18 exploratory wells drilled in the basin to-date. The basal “hot shale” unit of the
Arthur Creek formation ranges up to 130 metersin thickness and has up to four sections of tight oil-stained sands/silts separated by high
TOC% shale. The shaleis both the trap and source of the light oil recovered to-date. Resource estimates for the Arthur Creek ‘ hot shale”
made by Ryder Scott range up to 9BBI recoverable.

The Devonian/Mississippian Bakken Formation of the Williston Basin is productive in fields in the northern USA and southeastern
Saskatchewan. The Bakken ranges in thickness from 25 to 30 metersin the main play areain Saskatchewan, has TOC averaging 7% (14.2%
maximum),and is part of alarge carbonate ramp complex. The productive dolomitic silt/sand unit in the middle Bakken is usually less than 5
meters thick. Porosity and permeability in the Saskatchewan Bakken averages 4 to 8% and 0.01 to 0.20mD, respectively. Modern completion
techniques that employ horizontal drilling and small multi frac stimulation programs have allowed the tight Bakken dolomitic sand/silt units
to produce at rates averaging nearly 80bpd. The presence of overlying and underlying water wet units restrains the use of large fracs.
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The extension of the production techniques pioneered in the Bakken in southeastern Saskatchewan to the Arthur Creek Formation in Australia
are projected to alow for flow rates well in excess of those reported in Canada. The thicker and cleaner sands of the “hot shale” play in the
Southern Georgina Basin should allow for larger frac stimulation programs than in the Bakken, and possibly production from vertical wells
without the expense of horizontal drilling.
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Southern Georgina Basin, Northern
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Southern Georgina Basin — Centralian Superbasin
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Bakken vs Arthur Creek Structural
Setting
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South Georgina Basin Northern Territory, Australia
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South Georgina Basin Northern Territory, Australia
Arthur Creek Formation

s Southern Georgina Basin =

Black Arthur Creek “Hot Shale”

Carbonate ramp — Thorntonian
/ carbonates

=] stromatslitic Dolomite
@ Oaolitic/peloidal grainstones
- * Sandstones in stacked channel/barrier faces (Comventional Oil Target)
L

' Basinal shale {Unconventional Ol Target)
Thomeonia Limestone (Dolomite) {Conventional Oil Target)

Approx. 250 Km

< »
< »
Maclntyre -1 Baldwin - 1
D&A: 1950 D&A: 1990 B
TD: 860.8m TD: 1118.0m

%66 km (40 mies) ——» Cr €——— 65km (40.4mies) ———»

Well log based W-E cross section through the EEs
S. Georgina Basin showing the detail of the o
carbonate ramp setting implied by Dunster et

al. (above).

Ross -1
D&A: 1991
TD: 1003m

O«

—|

HiE
Oolitic Fossil Reef i) 1 7
ool mer I

125 km (77.6 miles) >

Owen -2
D&A: 1990
TD: 1156.7m

Total Arthur Creek
(227.5m)

Arrinthrunga Fm

Note the widespread nature of the “Hot Shale” 4 o o ]

Thorntonia [ il

unit in the Lower Arthur Creek Formation. ~— | Cremerm—

Red Heart Dolostone (30

i Hagen Member

s bl L R a4 >

A A L4

£

g S’}
G Bluff .
rant Blu (3. L»: g}) %

.|l Georgina
Limestone
i Formation

PreCambrian
Basement

@ Thomtonia Carbonate Ramp
@ Upper Arthur Creek Dolomite Shoals
Hagen Grainstones

3
(86
3 2 3
Lower Arthur Creek “Hot Shales” “ i i
N2 - ile
T
i _ Arthur Creek
1® shale Zone

Basal Granite Wash gy =il
Massive Sandstones - Conglomerates

[«——— (wgy) yeoun nyuy jerop ———»|

Potential Ol Gas Zones

=
=]
=
%]
=
(=3
i
jen

®Thomtonia

Potential “Bakken-Type” Targets
ype larg * + Carbonate Ramp

Ol Stains In Care ® Sun Hill Congl.

-HRLEE

High Background Gas PreCambrian

Basement




Log comparison Arthur Creek Fm, Australia and
Devonian/Mississippian Bakken

Parameters Bakken Fm. N. Dak | Arthur Cr. Hot Shale
Porosity (Ave) 4%-8% 8%-15%
Permeability (Ave) 0.01-0.20 mD 10-100 mD
Thickness 26 meters 95 meters
TOC Max 13.9% (7% Min) | 14.2% (5% Ave.)
Resistivity Peak 1,000 ohms 10,000 ohms
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Log Comparison — Arthur Creek & Bakken
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Petrophysical Hot Shale Evaluation: Baldwin Well
By J. Hogan, B.J. Services, Calgary
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Thermal Maturity Comparison
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Contour Interval = 10 m) |

Arthur Creek “Hot
Shale” Thickness

Seismic interpretation of “Hot Shale”
thickness — implies thickness > 100m
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Arthur Creek “Hot Shale” TOC%

Ave TOC ; Kerogen 9
Source Rock %) Age Lithology Type BOE (x 10%) Reference
Arthur Creek Hot Shale >5.0 shale sandstone
AEC Lands ; Middle Cambrian siltstone I, 1l 937 Ryder Scott Report (Sept. 2009)
. . Max. 14.2 ]
Southern Georgina Basin dolomite shoals
***Paters & Co. (2009)
Bakken Shale . et Devonian shale oo i " **Jiang, C. et al (2001)
North America EL0 - T Mississippian sandstone Ll A= 200 *Manoyan, J.M., & Frodl, M.G.
(2009)
Niger Delta 2.6 Cenozoic shale Il 25100
Kimmeridgian 'hot‘ Shale - Brent Jurassic -
NW European shelf 20 Cretaceous W \ ol
Hanl_fa il Tuwalg_ Madallal 3 Upper Jurassic shale Il 57 000
Arabian/Iranian Basin
Smackover-Tamman ) after,
Gulf of Mexico 2-4 Upper Jurassic shale I, 1 21 300 Dunster, J.N., et al. (2007)
Brown-Duwi Member, Sudr Fm 26 Upper Cretaceous uraniferous I
Red Sea Basin ' pp limestone
Qusz_;uba ho_t Sl 4.1 Silurian shale Il
Arabian Peninsula
Proven source rock 0.47 various including carbonate rocks o
Russian Platform 1.37 Cambrian shale '

Comparison of world class source rocks with the high TOC% levels
of the South Georgina Basin “Hot Shale “ zone. Rich and
widespread source potential. Max TOC% -- 14.2 %




Core Photos Arthur Creek “Hot Shale”

Black laminated, arganic-rich
shale (potential source rock) of
the basal Arthur Creek Formation
{"Hot Shale™) overlying
Thorntonia Limestone from Ross-
1(934 m)

Ryder Scott 2009

Notes by Presenter:
Hot Shale is laminated; there is an abrupt transition from the Thortonian carbonates to the Hot Shale



Core Play Area

ALC PLLs

Southern Georgina Basin (Northern Territory Australia)
EP 103, 104, 127 & 128 (13.9 million acres)

50% W.I.

Under-explored Palaeozoic basin

World class rich Cambrian age source rocks (>5%TOC)

Huge Un-risked, Undiscovered, Best Prospective
(Recoverable) Oil Resources (gross acreage):

¢ Unconventional oil shale prospects 8.9 BBL
¢ Conventional Carbonate ramp prospects 2.4 BBL

¢ Relatively close to infrastructure and oil and gas
market (paved roads to Alice Springs)

¢ Low (onshore) exploration costs
¢ Shallow target depth 600-1,200 meters

Set ety Bt

Dty Smtrmenlary Bas @a
Freme—y
Ha waryy

O8O Pgsing

Foads

kilomatres




Kilomelres

-23

Land Detail Southern
Georgina Basin

139

I
.
EP128
( ¢ I
BMR Sandover River s
l—, 4 Elkedra 2 14 pa

Discovery I
Bome Ammaroo 2 .
o ¥ =
Elkedra 3 | I
Elkedra 6 Ross|1 r
Sandowver 13 T 1

Maclntyre 1

%Hunt-‘l
Baldwin 1 EP104 |

¥ Phillip 2

EP127

4 Exoil Huckitta 1

Lucy Creek 1

Owen 2

Hacking 1

NTGsoo/ L
&

dp BHD4

o

BMR Hay River 11A

\ N
‘:. | 0 50 100
",‘ i\ kilometres
1
f
¢
/# ALICE SPRINGS .
4 ! I 1 | : 1
134 135 136 137 138 139

L

[

EZ-

AEC_PELs

]

2008 Seismic

2010 Seismic
]

Vintage seismic

Petroleum Well

4

Railway
+—t——t

Road
Pipeline
e
Airstrips
4+
Locations

8




Summary — Georgina Basin

- Untapped oll reservoirs in Cambrian-aged rocks
» Analogous to the North American Bakken Formation

» Carbonate and clastic reservoirs — ductile / brittle
sandwich ideal for fracture treatment

» Oil/Wet gas mature

» Potential recoverable resources (p50) of 9 Billion
barrels in the “Hot Shale” — Ryder Scott 2009





