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Disclaimer
This presentation includes certain forward-looking
statements that have been based on current expectations
about future acts, events and circumstances. These
forward-looking statements are, however, subject to risks,
uncertainties and assumptions that could cause those acts,
events and circumstances to differ materially from the
expectations described in such forward-looking statements.

These factors include, among other things, commercial and
other risks associated with estimation of potential
hydrocarbon resources, the meeting of objectives and other
investment considerations, as well as other matters not yet
known to the Company or not currently considered material
by the Company.

MEO Australia accepts no responsibility to update any
person regarding any error or omission or change in the
information in this presentation or any other information
made available to a person or any obligation to furnish the
person with further information.



Carnarvon BasinCarnarvon Basin
WAWA‐‐360360‐‐P location in highly leased basinP location in highly leased basin



Carnarvon LNG DevelopmentsCarnarvon LNG Developments
Continuing success, material Continuing success, material prospectivityprospectivity
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Barrow Island
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John Brookes

Pluto

Wheatstone
Jansz/Io

Martell 1

WAWA‐‐360360‐‐PP
3D seismic coverage over permit 3D seismic coverage over permit 

NWS Project
Existing 16.3 Mtpa

Wheatstone
Proposed 8 Mtpa

Pluto
Under Construction 1 x 4.3 Mtpa
Potential Expansion 1 x 4.3 Mtpa

Gorgon
Proposed 15-25 Mtpa

• Permit covered by a mixture 
of 2D and 3D data
• 1970’s discoveries to east
•Mid 2000’s discoveries to 
west
•Wheatstone / Pluto 
structures not identified due 
to velocity distortion
•WA‐360‐P has same issue 
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Artemis ProspectArtemis Prospect

Prospect Elements

Reservoir Calypso and Legendre sandstones
Trap Structural
Seal Muderong and Athol, fault seal
Source Mungaroo Coals
Maturation and Migration Demonstrated, favourable configuration
Timing Present day
Preservation Good
DHI’s Amplitude anomalies with common terminations

All prospect elements have analogues in the immediately adjacent fields



JO MU 
map

Top Brigadier 
map

Eliassen
sandstones Legendre / Calypso Gas Play:

Barrier & shoreface sands in fault sealed and 
stratigraphic traps
Analogues:
• Perseus Carnarvon Basin - 12 Tcf
• Persephone Carnarvon Basin - New 
Discovery

Angel sandstones

Upper Jurassic Oil Play:
Angel equivalent sands sub-
cropping Base Cretaceous 
Shales with Dingo Claystone as 
base seal

Late Triassic to Early 
Jurassic North Rankin Gas 
Play (+/- underlying 
Mungaroo):
North Rankin look-alike plus 
deep rollovers 

CALYPSO FM

ReservoirReservoir
Key Play Types in Carnarvon Basin, Artemis plays highlightedKey Play Types in Carnarvon Basin, Artemis plays highlighted



Reservoir calibration from ZeusReservoir calibration from Zeus‐‐1 1 
Well tie showing seismic characteristics of Legendre and AtholWell tie showing seismic characteristics of Legendre and Athol

JO/MU

CALYPSO FM

LEGENDRE FM

ATHOL FM



Reservoir Correlation Zeus to ArtemisReservoir Correlation Zeus to Artemis
Composite 2D Composite 2D –– 3D Seismic Line 3D Seismic Line 

Athol Legendre Calypso

Syn-depositional
fault

Top Muderong
(flattened)

Base 
Tertiary

Athol Legendre Calypso



Zoom In of Composite Line with Artemis ProspectZoom In of Composite Line with Artemis Prospect
DatumedDatumed on on MuderongMuderong ShaleShale

Wheatstone Gas Field
Artemis ProspectArtemis Prospect

Syn-depositionalfault implies 
thicker, better sands on low-side 

in accommodation apace



• Water depth

• Thickness of carbonate units
• Shallow reefs causing pull up

• Slow velocity in interpreted slope 
shale deposits 

Velocity ControlsVelocity Controls
Regional and local effects cause velocity variations making Depth Conversion difficultRegional and local effects cause velocity variations making Depth Conversion difficult

• Facies change shale to carbonate

• Seismic anisotropy
• Shelf slope effects 

• Long wavelength / short 
wavelength effects

North to south velocity profile from 3D seismic

N S

High velocity

Low velocity



TrapTrap
Structures not Structures not apparent in apparent in TWT as depressed in north by velocitiesTWT as depressed in north by velocities

Velocity data from new 3D seismic provides best solution Velocity data from new 3D seismic provides best solution 

Time
Low
Area



MEO Australia Limited

Wheatstone 3D lineWheatstone 3D line
“Strike” line along slope, velocity pull“Strike” line along slope, velocity pull‐‐up artefacts caused by channels, reefsup artefacts caused by channels, reefs

Line touches WA‐360‐P, velocity distortion apparent, DHI visible, depth to GWC known



Seismic Seismic datummeddatummed on Wheatstone GWCon Wheatstone GWC
Flattening on GWC has smoothed the overlying horizons, implying the Flattening on GWC has smoothed the overlying horizons, implying the 

velocity variations have been correctly accounted forvelocity variations have been correctly accounted for



JO/MU Regional Depth Structure MapJO/MU Regional Depth Structure Map
After depth conversion using 3D seismicAfter depth conversion using 3D seismic

Contour Interval =  25 m

High area in 
depth 

compared to 
low area in 

time



Carnarvon Basin Structural  ElementsCarnarvon Basin Structural  Elements
Artemis structure is part of observed structural grain Artemis structure is part of observed structural grain 

After C Jenkins, D Maughan et al

Artemis



JO/MU Regional 
Depth Structure Map

East Artemis East Artemis 
Calypso Prospect Calypso Prospect 

West Artemis West Artemis 
Calypso Prospect Calypso Prospect 

Structural Elements at Main Unconformity (JO/MU)Structural Elements at Main Unconformity (JO/MU)

PerseusPerseus Gas FieldGas Field

Persephone Gas Persephone Gas 
FieldField



Multiple proven subMultiple proven sub‐‐cropping seals on structural highscropping seals on structural highs
Combined Top Legendre and Triassic depth mapCombined Top Legendre and Triassic depth map

Brigadier Base Seal

Intra MungarooBase Seal

Athol Base Seal

Intra MungarooBase Seals



Hydrocarbon charge from Upper Hydrocarbon charge from Upper MungarooMungaroo FmFm
Depth Top North Rankin BedsDepth Top North Rankin Beds

Contour Interval =  25 m

Guilford-1
Penetrated Upper Mungaroo Coals

Eastbrook-1
20% gas saturation in thin North Rankin beds
C1 and C2 only observed

Echo-1
CGR 200+bbl/MMCF, different source than Eastbrook

Modeling predicts Upper Mungaroo at peak gas expulsion present day at 5000m

Juxtaposition North Juxtaposition North 
Rankin & Rankin & MungarooMungaroo
((hangingwallhangingwall) with ) with 

Calypso & Legendre Calypso & Legendre 
(footwall) across East (footwall) across East 

Artemis FaultArtemis Fault

LKG -3268m

Gandara-1
Penetrated Upper Mungaroo Coals

If If EastbrookEastbrook –– Artemis fault does not seal then Artemis is Artemis fault does not seal then Artemis is 
updipupdip appraisal of appraisal of EastbrookEastbrook gasgas
EastbrookEastbrook LPG LPG --3268m3268m
Artemis predicted GWC Artemis predicted GWC --3275m3275m



MEO IL2344 across East Artemis bounding fault MEO IL2344 across East Artemis bounding fault 
North Rankin & North Rankin & MungarooMungaroo in in hangingwallhangingwall ((EastbrookEastbrook) juxtaposed with ) juxtaposed with 

Legendre & Calypso reservoirs in footwall (Artemis)Legendre & Calypso reservoirs in footwall (Artemis)



NESW

DHI (amplitude anomaly) common terminationDHI (amplitude anomaly) common termination
Artemis 3D Depth Line IL1500Artemis 3D Depth Line IL1500

-3275m



NESW

-3275m

DHI (amplitude anomaly) common terminationDHI (amplitude anomaly) common termination
Artemis 3D Depth Line IL1700Artemis 3D Depth Line IL1700



NESW

-3275m

DHI (amplitude anomaly) common terminationDHI (amplitude anomaly) common termination
Artemis 3D Depth Line IL1800Artemis 3D Depth Line IL1800



NESW

-3275m

DHI (amplitude anomaly) common terminationDHI (amplitude anomaly) common termination
MEO 3D Depth Line IL2050MEO 3D Depth Line IL2050



NESW

-3275m

DHI (amplitude anomaly) common terminationDHI (amplitude anomaly) common termination
MEO 3D Depth Line IL2100MEO 3D Depth Line IL2100



NESW

DHI (AVO)DHI (AVO)
Amplitudes increase Near Amplitudes increase Near –– Far for Calypso/Legendre, decrease for water sandFar for Calypso/Legendre, decrease for water sand

Calypso / Legendre 
sands

North Rankin
Water sands

Artemis 3D Time IL1352 Artemis 3D Time IL1352 ‐‐ Near Angle StackNear Angle Stack



NESW

Calypso / Legendre 
sands

North Rankin
Water sands

Artemis 3D Time IL1352 Artemis 3D Time IL1352 ‐‐ Mid Angle StackMid Angle Stack

DHI (AVO)DHI (AVO)
Amplitudes increase Near Amplitudes increase Near –– Far for Calypso/Legendre, decrease for water sandFar for Calypso/Legendre, decrease for water sand



Calypso / Legendre 
sands

NESW

North Rankin
Water sands

Artemis 3D Time IL1352 Artemis 3D Time IL1352 ‐‐ Far Angle StackFar Angle Stack

DHI (AVO)DHI (AVO)
Amplitudes increase Near Amplitudes increase Near –– Far for Calypso/Legendre, decrease for water sandFar for Calypso/Legendre, decrease for water sand



JanszJansz Gas FieldGas Field
Amplitudes in Jurassic Reservoir conform to field outlineAmplitudes in Jurassic Reservoir conform to field outline

After C Jenkins, D Maughan et al



PerseusPerseus Gas FieldGas Field
Amplitudes in Amplitudes in PerseusPerseus reservoir terminate at gas water contactreservoir terminate at gas water contact

Variable high amplitude 
response in Legendre  

Formation due to 
reservoired gas

Termination of high 
amplitude response at 

GWC



Artemis ProspectArtemis Prospect
Amplitudes at Base Calypso terminate at common depthAmplitudes at Base Calypso terminate at common depth

Base Calypso Depth Map Base Calypso amplitude extract



Calypso and Legendre Amplitude CharacteristicsCalypso and Legendre Amplitude Characteristics
PerseusPerseus SouthSouth‐‐1: IL 2380 Demeter 3D Seismic Survey1: IL 2380 Demeter 3D Seismic Survey

PerseusPerseus GWCGWC

High amplitude in 
Calypso sandstone due 

to reservoired gas

Variable and lower amplitude  
(compared to Calypso) 

response in Legendre due to 
reservoired gas

GoodwynGoodwyn HorstHorst



NESW

-3275m

High amplitude in Calypso 
sandstone - possible DHI

Variable and lower amplitude  
(compared to Calypso) in 
Legendre Formation at 

Artemis

Calypso and Legendre Amplitude CharacteristicsCalypso and Legendre Amplitude Characteristics
Artemis Prospect: Depth IL 1700 Artemis 3D Seismic SurveyArtemis Prospect: Depth IL 1700 Artemis 3D Seismic Survey



Play Chance = 100%

Prospect Elements*

Reservoir Presence and Quality 80% Calibrated with Zeus, paleogeography favourable
Trap** 50% Seal to north (progrades, shale)
Source Presence and Quality 80% Mungaroo coals, Eastbrook has reservoired gas
Seal Adequacy 70% Muderong and Athol (base seal), fault seal
Maturation and Migration 90% Modeling favourable, pathways simple. Eastbrook

demonstrates northern source
Timing 100% Present day
Preservation 100% Present day

Overall COS 20%

DHI De‐risking Multiplier 1.6x Observed amplitudes, structural conformance

Final GCOS 32%

*All prospect elements have proven analogues in the immediately adjacent fields
**Trap chance will increase due to latest mapping demonstrating structural closure to north

Artemis RiskingArtemis Risking



Artemis assessment input parametersArtemis assessment input parameters

After P J Cameron



Calypso Resource Probability PlotsCalypso Resource Probability Plots

After P J Cameron



Legendre Resource Probability PlotsLegendre Resource Probability Plots

After P J Cameron



Artemis AssessmentArtemis Assessment


