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The Directors  
Tasmania Oil and Gas  
30 Clarendon Road, 
Watford, WD17 1JJ 
United Kingdom 

 
 

6
th
 February 2013 

Dear Sirs, 

In accordance with the instructions of the Directors of Tasmania Oil and Gas (TOG or “the 

Company”), Senergy (GB) Limited (Senergy) has reviewed two prospective structures 

Bellevue and Thunderbolt within Exploration licence EL 14/2009 in Tasmania, Australia which 

TOG advised are currently held by the joint venture Company.  

We were requested to provide an independent evaluation of the recoverable hydrocarbons 

expected for each asset categorised in accordance with the 2007 and 2011 Petroleum 

Resources Management System (PRMS) prepared by the Oil and Gas Reserves Committee 

of the Society of Petroleum Engineers (SPE) and reviewed and jointly sponsored by the 

World Petroleum Council (WPC), the American Association of Petroleum Geologists (AAPG) 

and the Society of Petroleum Evaluation Engineers (SPEE).  The results of this work has 

been presented in accordance with the requirements of the ASX Market of the Australian 

Stock Exchange and AIM Market of the London Stock Exchange, in particular as described in 

the “Note for Mining and Oil and Gas Companies - June 2009” and “Reserves and Resources 

Disclosure Rules for Mining and Oil & Gas Companies 2012” 

TOG has a 100% working interest in licence EL 14/2009 so the potential recoverable volumes 

quoted should be considered as both gross and net technical prospective resources.  Gross 

resources are defined as the total estimated petroleum to be produced in the event of 

exploration success.  Net resources are defined as that portion of the gross resources 

attributable to the interests owned by the Company. 

Standard geological and engineering techniques accepted by the petroleum industry were 

used in estimating recoverable hydrocarbons.  These techniques rely on engineering and 

geo-scientific interpretation and judgement; hence the resources included in this evaluation 

are estimates only and should not be construed to be exact quantities.  It should be 

recognised that such estimates of hydrocarbon resources may increase or decrease in future 

if there are changes to the technical interpretation, economic criteria or regulatory 

requirements.  As far as Senergy is aware there are no special factors that would affect the 

operation of the assets and which would require additional information for their proper 

appraisal. 

The content of this report and our estimates of resources are based on data provided to us by 

the Company.  Senergy confirm that to our knowledge there has been no material change of 

circumstances or available information since the report was compiled. 

We acknowledge that this report may be included in its entirety, or in part, in documents 

prepared by the Company and its advisers in connection with commercial or financial 

activities and that such documents, together with this report, may be filed with any stock 

exchange and other regulatory body and may be published electronically on websites 

accessible by the public, including a website of the Company. 
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Executive Summary 

This report comprises an independent evaluation of the hydrocarbon potential of two 

prospective structures in Exploration licence EL 14/2009, granted to Great South Land 

Minerals Limited (GSLM), onshore Tasmania, Australia, over which Tasmania Oil and Gas 

Limited (TOG or “the Company”) has a Mortgage Debenture..    

TOG has stated that the EL 14/2009 licence was issued on 17
th
 May 2010 for an initial 2 year 

period.  On 16
th
 May 2012, GSLM applied for an ‘Extension of Term’ for a further 3 years, 

which was to fulfil its original 5 year proposed work program.  The rental for the first 12 

months of this 3 year term was accepted by Mineral Resources Tasmania.  The new licence 

area is approximately 3,108 sq km and includes two structures identified as Bellevue and 

Thunderbolt which are reviewed in this report.  The two structures were initially identified by 

GSLM while operating under the SEL 13/98 licence.  GSLM had acquired approximately 

1,150 line km of 2D seismic over the region and drilled seven stratigraphic wells.  Five of the 

wells encountered gas shows in the Permian and two wells encountered gas shows in the 

Proterozoic.  In addition, GSLM acquired gravity and magnetic surveys over much of the area 

and conducted numerous regional geological studies. 

The Tasmania Basin covers approximately half of the island of Tasmania.  It is considered as 

a frontier basin for hydrocarbon exploration as no economic hydrocarbons have yet been 

discovered.  Exploration is at an early maturity stage of play definition according to the 

Petroleum Reservoir Management System (PRMS).  However, Senergy considers that the 

current seismic database is adequate to define one prospect at the Silurian-Ordovician level 

(the Bellevue prospect) and potentially a number of leads including the Thunderbolt lead.  The 

prospectivity of the two structures is the focus of this report.   

The Ordovician and Permo-Triassic reservoirs are potentially prospective for oil and gas 

although the Ordovician is likely to be gas prone because of its greater depth of burial, source 

rock maturity and reservoir quality.  Our assessment concludes that the Bellevue prospect is 

potentially sufficiently well defined to be ready to drill and it constitutes a high risk but high 

reward opportunity.  The net prospective resources for the Bellevue prospect and Thunderbolt 

lead are given below: 

Net Undiscovered Prospective Resources
1
 (BCF gas) 

Bellevue Prospect  Low      Best     High 
 

Mean 
 

Risk 
% 

Silurian,  
Eldon sandstones 

46 302 1,608 666 6 

Ordovician,  
Gordon upper limestone 

54 385 2,462 1,018 6 

Ordovician,  
Gordon lower limestone 

40 270 1,770 735 5 

 

Table S1: Ordovician Larapintine Play System; Net Prospective Resources for the 

Bellevue Prospect 

 

 

                                                 
1
 The low, best high and mean values are probabilistic estimates for each prospective reservoir in the 

prospect area.  Net values are reported and these are also gross as TOG currently hold 100% equity. 
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Net Undiscovered Prospective Resources
2
 (BCF gas)  

Thunderbolt Lead Low      Best     High 
 

Mean 
 

Risk 
% 

Silurian,  
Eldon sandstones 

5.2 38 244 104 4 

Ordovician,  
Gordon upper limestone 

5.6 42 282 117 4 

Ordovician,  
Gordon lower limestone 

2.4 20 164 73 4 

 

Table S2: Ordovician Larapintine Play System; Net Prospective Resources for the 

Thunderbolt Lead 

Licence EL 14/2009: Gondwana Play Resource Assessment. 

In licence EL 14/2009 within the Tasmania Basin, two main geological systems have been 

identified which may have a potential for hydrocarbons.  These are the Ordovician and 

Silurian within the Larapintine System and the Permo-Triassic within the Gondwana System.  

The former is likely to be gas prone while oil is also possible in the Permo-Triassic.  Based on 

the current seismic grid, only an Ordovician-Silurian trap at Bellevue can be defined at 

present with sufficient confidence to consider drilling.  However, geological studies and 

shallow stratigraphic drilling by TOG, indicates that there is also potential for oil or gas in the 

Permo-Triassic sequence.  The limited seismic grid is not sufficient to identify structural traps 

at this level but the play may be tested by a well drilled into the deeper Ordovician objective.  

If the Ordovician and/or Permo-Triassic plays are proven it will be possible, with further 

seismic, to identify a portfolio of additional prospects in the licence, and such a portfolio could 

have a significant potential. 

The play level resource assessment is benchmarked against, and critically dependent on the 

existing field reserves, size distribution and undiscovered resource potential of the adjacent 

and analogue basins.  The current sparse seismic grid is insufficient to identify any prospects 

apart from Bellevue.  However, seismic data clearly shows potential for large structural traps 

within the Ordovician.  The structures at the Permo-Triassic-Jurassic levels are likely to be 

significantly smaller and more subtle, but larger stratigraphic traps could also be present.  

Senergy has assessed the play prospective resource size potential and the risk for the 

Permo-Triassic sandstones which are predicted to be present in the EL 14/2009 licence.  It is 

possible that the play has potential for oil and/or gas.  The un-risked potentially recoverable 

resource size range in a notional trap is summarised in the Table S3 below:  

Play Type 
Oil case 

Notional Prospective 
Resource range (MMbo) 

Risk 
Category 

Number of 
Leads

3
 

Permo-Triassic,  
Liffey sandstone 

1-50 Moderate 5-15 

 

Table S3: Gondwana Permo-Triassic Play Notional Prospective Resource Size Range 

for Oil 

                                                 
2
 The low, best high and mean values are probabilistic estimates for each prospective reservoir in the 

lead area.  Net values are reported and these are also gross as TOG currently hold 100% equity. 
 
3
  The estimated number of traps in the licence that are predicted to be identified in this structural setting 

from good quality seismic data coverage, could be in the range of 5-15 for the Gondwana Play. 
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Play Type 
Gas case 

Notional Prospective 
Resource range (BCFG) 

Risk 
Category 

Number of 
Leads 

Permo-Triassic,  
Liffey sandstone 

5-100 Moderate 5-15 

 

Table S4: Gondwana Permo-Triassic Play Notional Prospective Resource Size Range 

for Gas 

These are indicative estimates of the gross potential that, in our opinion, would be reasonable 

to expect, should a lead mature into a prospect with the benefit of modern seismic data.  The 

estimates represent an opinion based on a very coarse seismic database that is typical of an 

early stage in exploration.  

Resource ranges have been estimated for oil or gas, although it is recognised that this may 

be a simplification; the tables for oil and gas should not be added.  The main phase is 

expected to be oil in the northern part of the licence but is more likely to be gas to the south.   

The play risk is currently assessed as moderate for the Gondwana play and reflects the fact 

that no significant hydrocarbons have yet been proven in the area although source rock, 

reservoirs and seals are very likely to exist locally.  The area is undrilled apart from shallow 

stratigraphic tests and the existing database is inevitably limited. 

The licence evaluation by TOG is work in progress.  Nevertheless one prospect (Bellevue) 

and several leads have been identified, which are compatible with the play assessment 

described above.  Further work, which should include the acquisition of additional seismic 

data, when completed is expected to result in the identification of several leads or prospects 

for which the resource size can be estimated.  Some leads can be identified on seismic lines 

and the structural model is found to be reasonable and compatible with the regional structural 

setting.  However the data coverage and data quality limitations means that the horizon 

identification and interpretation details cannot be confirmed until better quality reprocessing 

and new seismic coverage is available.  
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Professional Qualifications 

Senergy (GB) Limited (Senergy) is a privately owned independent consulting company 

established in 1990, with offices in Aberdeen, London, Stavanger, Abu Dhabi, Dubai, Perth 

and Kuala Lumpur.  The company specialises in petroleum reservoir engineering, geology 

and geophysics and petroleum economics.  All of these services are supplied under an 

accredited ISO9001 quality assurance system.  Except for the provision of professional 

services on a fee basis, Senergy has no commercial arrangement with any person or 

company involved in the interest that is the subject of this report. 

Dr Martin Eales is a Principal Consultant with Senergy and was responsible for supervising 

this evaluation.  He has bachelors and doctorate degrees in geology from the Universities of 

Cambridge and Glasgow.  He is a professional petroleum geologist with over 30 years of oil 

industry experience gained in major international companies and within Senergy. 

Yours faithfully, 

 

 

Martin Eales 

Principal Commercial Geoscience Consultant 
 
For and on behalf of Senergy (GB) Limited 
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1 Introduction 

This report was prepared in December 2012 through to January 2013 by Senergy (GB) 

Limited (Senergy) at the request of the Directors of Tasmania Oil and Gas (TOG).  It consists 

of an evaluation of the exploration potential in license EL 14/2009, held by TOG onshore 

Tasmania.   

The ownership of TOG for the licence has not been verified by Senergy which is outside the 

scope of this technical geological report hence Senergy makes no comment on the legal 

entitlement of TOG on the licence.  It is understood from TOG that the area was previously 

held through its wholly owned subsidiary Great South Land Minerals Limited (GSLM) as part 

of Special Exploration Licence (SEL) 13/98.  It is also understood that GSLM has spent in 

excess of AU$50 million in Tasmania in order to explore for hydrocarbons in the previously 

licensed area. 

Senergy was requested to provide an independent evaluation of the hydrocarbon prospective 

resource potential and the exploration risk of the exploration plays in the licence area.  The 

report details the prospective resource potential attributable to the assets.  

1.1 Sources of Information 

In conducting this review we have utilised information and interpretations supplied by TOG, 

comprising geological, geophysical, and other data along with various technical reports.  

Senergy has reviewed the information provided and modified assumptions where it was 

considered to be appropriate.  Senergy has accepted, without independent verification, the 

accuracy and completeness of the data. 

Senergy has had access to a reasonably comprehensive set of both raw and interpreted data.  

However, Senergy has not attempted a systematic re-interpretation of the raw seismic data 

but has performed a critical assessment of the existing interpretation with the Kingdom 

database supplied by TOG and refined the interpretation where appropriate.  The interpreted 

data included time maps attributable to the Silurian-Ordovician, from which the potential 

resource assessment has been made.  There were no well ties provided into the area and no 

well log petrophysical interpretation has been carried out.  GSLM did acquire a downhole 

velocity survey in the Hunterstone well. 

Seismic quality generally ranges from moderate to very poor quality, in part, due to the 500 m 

thick Jurassic dolerites which crops out at near surface over most of the licence area.  The 

seismic grid is extremely sparse.  It is sufficient to identify structural styles but is currently 

insufficient to identify prospects.  An exception is the Bellevue Ordovician structure in the NW 

part of the licence which can be identified from 3 seismic lines. 

1.2 Licence Details 

Tasmania Oil and Gas (TOG) is a joint venture investment company.  The equity interest, as 

stated by TOG, is shared between Empire Energy International Corporation - 45%, TXO Plc - 

25%, Alpha Prospects Plc - 20% and Hill Street - 10%.  It is understood from TOG that 

licence EL 14/2009 is held by GSLM, a fully owned subsidiary of Empire Energy, over which 

TOG have a mortgage debenture.  
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The licence covers an area of 3,108 sq km in the central part of the Tasmania Basin which 

covers the potential prospective portion of the basin.  Currently, there are no deep petroleum 

wells drilled in Tasmania and the company has committed to a three well drilling programme 

in 2013.  Over the years the company has accumulated 1,149 line km of 2D seismic, gravity 

data covering 4,345 sq km and aeromagnetic and ground based geological surveys.  

This licence is part of the licence previously held by TOG affiliated companies consisting of 

SEL 13/98 which originally had an area of 30,356 sq km (1999 to 2004) and 15,035 sq km 

(2004 to 2009).  SEL 13/98 was awarded to GSLM in 2004 who had acquired 1,149 line 

kilometres of seismic and drilled 7 stratigraphic wells between 1995 and 2008.  

1.3 Requirements 

In accordance with your instructions to us we confirm that: 

 We are professionally qualified and a member in good standing of a self-regulatory 

organisation of engineers and / or geoscientists; 

 We have at least five years relevant experience in the estimation, assessment and 

evaluation of oil and gas assets; 

 We are independent of TOG “the Company”, its directors, senior management and 

advisers; 

 We will be remunerated by way of a time-based fee and not by way of a fee that is 

linked to the Admission or value of the Company; 

 We are not a sole practitioner; 

 We have the relevant and appropriate qualifications, experience and technical 

knowledge to appraise professionally and independently the assets, being all assets, 

licences, joint ventures or other arrangements owned by the Group or proposed to be 

exploited or utilised by it (“Assets”) and liabilities, being all liabilities, royalty 

payments, contractual agreements and minimum funding requirements relating to the 

Group’s work programme and Assets (“Liabilities”). 

1.4 Standards Applied 

In compiling this report we have used the definitions and guidelines set out in the Petroleum 

Resources Management System (2007 and 2011) prepared by the Oil and Gas Reserves 

Committee of the Society of Petroleum Engineers (SPE) and reviewed and jointly sponsored 

by the World Petroleum Council (WPC), the American Association of Petroleum Geologists 

(AAPG) and the Society of Petroleum Evaluation Engineers (SPEE).  The results of this work 

have been presented in accordance with the requirements of AIM, a Market operated by the 

London Stock Exchange, in particular as described in the “Note for Mining and Oil and Gas 

Companies - June 2009”.  In addition, we have used the ASX Consultation Paper “Reserves 

and Resources Disclosure Rules for Mining and Oil & Gas Companies 2012” (References 1 

to 6). 



Prospective Resources Assessment Of The Bellevue And Thunderbolt Structures, 
Licence EL 14/2009, Tasmania  

www.senergyworld.com 13 Final 

K12TOG001L  February 2013 

 

1.5 No Material Change 

Senergy confirm that to our knowledge there has been no material change of circumstances 

or available information since the report was compiled and we are not aware of any significant 

matters, arising from our evaluation, that are not covered within this report which might be of 

a material nature with respect to the proposed admission. 

1.6 Site Visit 

A site visit had not been required as all the data pertaining to this project is subsurface 

information available digitally. 

1.7 Liability 

All interpretations and conclusions presented herein are opinions based on inferences from 

geological, geophysical, engineering or other data.  The report represents Senergy’s best 

professional judgment and should not be considered a guarantee of results.  Our liability is 

limited solely to the Company for the correction of erroneous statements or calculations.  The 

use of this material and report is at the user’s own discretion and risk. 

1.8 Consent 

We hereby consent, and have not revoked such consent, to:  

 The inclusion of this report, in whole or in part, in documents prepared by the 
Company and its advisers; 

 

 The filing of this report with any stock exchange and other regulatory authority; 
 

 The electronic publication of this report on websites accessible by the public, 
including a website of the Company; and 

 

 The inclusion of our name in documents prepared in connection with commercial or 
financial activities. 

The report relates specifically and solely to the subject assets and is conditional upon various 

assumptions that are described herein.  The report must therefore be read in its entirety.  This 

report was provided for the sole use of the Company on a fee basis.  Except with permission 

from Senergy this report may not be reproduced or redistributed, in whole or in part, to any 

other person or published, in whole or in part, for any other purpose without the express 

written consent of Senergy. 
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2 Tasmania Basin - Regional Overview 

Licence EL 14/2009 is located in the central part of the Tasmania Basin.  The licence area 

covers an area of 3,108 sq km, which includes the two large prospective areas, Bellevue and 

Thunderbolt (Figure 2.1).  The licence area outlined is part of the licence previously held by 

TOG affiliated companies consisting of SEL 13/98, which had an area extent of 30,356 sq km 

(1999 to 2004 and 15,035 sq km (2004 to 2009).  SEL 13/98 was awarded to GSLM in 2004.  

The current licence area is shown as hatched, which TOG states was awarded in 2010.  

Modern exploration in the Tasmania Basin commenced in 1981.  Five stratigraphic wells were 

drilled between 1981 and 1995, resulting in four wells with gas shows and one unverified oil 

show (Figure 2.2).  Between 1995 and 2002, a new phase of oil and gas exploration led to 

numerous stratigraphic wells and mineral holes being drilled by GSLM (Figure 2.3 & 2.4).  

None of these wells were drilled on defined structures identified from seismic, and to date, 

commercial hydrocarbons have not been found.  Numerous oil and gas seeps have been 

reported in the basin, one in particular is of interest, the bitumen seep at Lonnavale quarry, 

southern Tasmania (Figure 2.5).  Oil seeps are significant as they indicate the occurrence of 

matured source rocks and the potential for viable exploration plays. 

Senergy has used the existing published and proprietary data supplied by TOG to establish 

the structural and stratigraphic framework to summarise the data on the petroleum systems, 

including the source rocks, seals and reservoirs, in the Tasmania Basin and to assess the 

prospective resources in licence EL 14/2009.  As the basin is a frontier exploration basin, with 

no proven hydrocarbon resources, the petroleum systems and analogue information from 

other similar hydrocarbon systems is also relevant and is therefore discussed within the 

report.   

2.1 Regional Setting & Basin Development 

The Tasmania Basin is an intra-cratonic basin, which covers most of central and eastern 

Tasmania.  The basin was formed during the Permian, when glacial conditions were 

prevalent.  The underlying Cambrian to Early Devonian section (Larapintine) were deformed 

during a major mid Devonian tectonic event known as the Tabberabberan Orogeny.  

The basin infill comprises of glaciomarine to glacioterrestrial sediments of Permian age, 

overlain by continental clastics of Late Permian to Late Cretaceous age.  In the mid-Jurassic, 

multi-phase dolerites and basalts intruded and extruded the succession; the dolerites occur 

throughout the basin and can be up to 800 m thick in places.  The succession was overlain by 

Jurassic, Cretaceous and Cenozoic sediments which were eventually eroded to expose the 

dolerite over most of the licence area.  Significant erosion of sediments, possibly several 

kilometres, is known to have occurred during basin uplift at the end of the Cretaceous, which 

is believed to have been associated with the Australian-Antarctic plate margin break-up.   

The sedimentary sequence of interest for petroleum exploration in the Tasmania Basin is 

within the Ordovician to Early Devonian Larapintine Petroleum System and the Permo-

Triassic Gondwana Petroleum System.  The formation of glacial influenced petroleum 

systems such as the Permian in the Tasmania Basin have been documented especially in the 

Gondwana system.  Several petroleum systems of glacial origins are found worldwide and 

some of these are discussed later in the report.  
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2.2 Structural Setting & Stratigraphy  

The geology and structure of the basin is known primarily from outcrop data which exists 

around the margins of the Tasmania Basin.  The generalised stratigraphy of the basin is 

summarised in (Figure 2.6).  The two Supergroups are the Wurawina Supergroup of Early 

Palaeozoic age and the Parmeener Supergroup of the Late Palaeozoic to Early Mesozoic 

age.  The two supergroups are separated by an unconformity, representing the 

Tabberabberan Orogeny.  

The Tasmania Basin can be divided into three major structural elements.  The Longford Sub-

Basin in the west, the central Lakes-Huon Block, and the eastern area called the Douglas 

River Block.  All of these areas are underlain by folded Palaeozoic rocks of Cambrian to 

Devonian age.  The Wurawina Supergroup which overlies the Proterozoic rocks comprise the 

shelf carbonates and clastics which form the north-east dipping fold thrust belt.  Major thrusts 

formed in western Tasmania and separate western and eastern Tasmania (Reference 14).  

There was widespread intertidal to shallow marine environments causing the deposition of 

Ordovician limestones (Gordon Group) which is overlain by a Silurian to Early Devonian 

shallow marine siliciclastic sequence (Eldon Group).  A major Tabberabberan orogenic event 

occurred in the Devonian, which led to considerable uplift, erosion and folding of the Early 

Palaeozoic strata.   

The Parmeener Supergroup is of Late Carboniferous to Late Triassic and consists of glacio-

marine and deltaic to continental deposits, which unconformably overlie the older folded and 

partially metamorphosed Palaeozoic rocks.  During the mid Carboniferous, much of 

Gondwanaland was under widespread glaciations.  Glacial retreat in the Late Carboniferous 

led to the deposition of the basal tillites and the eventual onset of the marine transgression 

which led to the deposition of thick marine siltstones and mudstones (Woody Island Siltstone).  

Alga Tasmanites are common in these siltstones, and the lower interval forms the Tasmanites 

Oil Shales, which have high carbon concentrations with TOC (total organic carbon) in the 

range of 3 - 63%.  Marine conditions continued in the Permian with highly fossiliferous 

siltstones, minor sandstones and thin limestones being deposited.  Basin extension in the 

mid-Permian led to a short marine regression, which deposited sands, silts and minor coals.   

The Triassic was essentially a continental sequence although the thick deltaic coals dominate 

the upper Triassic (Carnian-Rhaetic).  In the Early Jurassic, thick dolerites / basalts intruded 

into the Parmeener Supergroup.  Following the intrusions, the whole basin was affected by 

significant uplift of probably several kilometres, erosion and faulting.  Currently there are no 

Cretaceous or Cenozoic sediments present in the Tasmania Basin although some Cenozoic 

sediments are reported to be locally developed in overlying grabens. 
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3 Analogous Basins 

The Tasmania Basin is a frontier hydrocarbon exploration area with not many deep wells 

drilled and no economic oil or gas accumulation discoveries to date.  However, the 

stratigraphy, hydrocarbon shows, seeps and source rock analyses indicate that viable 

hydrocarbon plays may exist.  This section summarises the prospectivity of some prolific 

hydrocarbon producing basins, which may be analogues to the Tasmanian petroleum 

systems.  The examples below indicate that the Permian is a prolific source rock in Australia 

and hydrocarbon bearing Permo-Carboniferous glacial deposits have been recognised from 

basins as diverse as Brazil and Oman.  Prolific Ordovician systems containing giant oil and 

gas fields are recognised worldwide, for example in the USA (Anadarko, Appalachian, Illinois 

Basins) and North Africa (Libyan Murzuq Basin, Algerian Illizi-Berkine Basin).  Ordovician 

Larapintine potential has also been recognised in the Australian Canning Basin and 

production occurs in the Ordovician Larapintine of the Australian Amadeus Basin. 

3.1 South Oman Basin 

The South Oman region was a glacial basin during the Late Carboniferous and this period 

included the deposition of glaciofluvial and glaciolacustrine sands interbedded with shales 

and diamictites.  Some of the oil found in Oman is presumed to be derived from source rocks 

of Late Precambrian-Cambrian age, possibly from the Huqf Supergroup.  Biomarker patterns 

suggest that the oil is derived from a carbonate source (Huqf dolomites), (Reference 30).  

There is no evidence of source rock within the glacial sequences.  The regional seal is 

provided by the Cretaceous Nahr Umr Formation although the shales and diamictites within 

the glacial sequence may also provide intra formational traps and seals.  Pre-glacial salt also 

produce local halokinetic structures.  Typically, porosities within the glacial sands range from 

16 to 26%, with permeabilities in the range of 1 to 3,000 mD.  The USGS World Petroleum 

Resources Project (Reference 19) indicates that the South Oman Basin is largely a depleted 

basin as the area has successfully been producing for decades.  The Late Carboniferous to 

Permian sediments in the Tasmania Basin, indicate a similar environment of deposition and 

similarities in sediment types.  Other facies types also show reservoir potential, such as the 

regionally developed freshwater sandstones.  

3.2 Parana Basin, Brazil 

The immense Parana (1,500,00 sq km) Basin is interesting in relation to the Tasmania Basin 

as it contains two hydrocarbon sequences, one which has a source potential within the glacial 

sequence.  

The Parana Basin contains glacial fill of Late Carboniferous (Reference 18).  Deposition 

continued through non-glacial times and terrestrial deposition developed in the Triassic-

Jurassic.  Cretaceous intrusive and extrusive diabase is found at top of the sequence.  The 

presence of igneous rocks is analogous to the Tasmania Basin.  Oil has generated as a result 

of heating and overburden from the 2 km of overlying volcanics. 

There are a number of features illustrated in the Parana Basin which are relevant to studying 

the Tasmania Basin.  Firstly, indicating the suitability of glacial fluvial sands as potential 

reservoirs.  Secondly, the presence of volcanics indicates enhanced heat flow, the potential of 

hydrocarbon generation and a reasonable seal.  These indicate positive factors for the 

Tasmania Basin in that the dolerites enhance the thermal maturity of the Tasmanite source 
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rock.  In the Tasmania Basin, rocks in contact with the dolerite have clay alteration which has 

the potential to form effective seals at shallower depths.  It has been suggested that the 

shallow volcanics in Tasmania may have baked the underlying clays to provide effective seal 

rocks (Reference 18). 

A reserves analysis of the Parana Basin was carried out by the USGS in 2012 and concluded 

that approximately 7 BBOE may be found in the Parana Basin (Reference 19).   

3.3 Australian Basins 

Australia has many hydrocarbon producing basins across the country, including fields 

producing from Permian source and / or reservoir rocks. 

3.3.1 Western Australia 

Permian rocks are found in a number of Western Australia basins, which contain both 

commercial and non-commercial hydrocarbons.  The Bonaparte Basin has commercial fields 

sourced from Devonian reefs and Carboniferous deep-marine sediments (total organic carbon 

/ TOC values 0.08 to 1.82%); the hydrocarbon accumulations tend to be associated with intra 

formational seals and traps.  The Permian sequence contains source and reservoir rocks but 

is not proved to be commercial.  The Canning Basin has Permian marine source rocks. 

(Reference 18). 

In the Perth Basin, the major petroleum system is Permian, with Permian coal measures 

providing a source to the overlying sandstone reservoirs.  Permian and Triassic shales 

provide the seal as potentially in the Tasmania Basin. 

3.3.2 Cooper Basin & Eromonga Basin 

These overlying basins in central / south-eastern region of the country have a combined area 

of 1,000,000 sq km.  The deeper Cooper Basin contains the analogous sedimentary 

sequence to the Tasmania Basin. 

Permian source rocks are coals and carbonaceous shales (TOC 5%), with productive 

reservoirs in the narrow, sandy fluvial channels.  The basin is commercially productive for gas 

and oil (153 MMbo for 1983 to 2011 (Reference 21).  Lacustrine shales commonly form intra 

formational seals.  The basin is mature with gas generating and accumulating in the Permian 

and oil charging the overlying Jurassic-Cretaceous Eromanga Basin, which sits directly 

above.  Intrusive granites enhanced heat flow and source rock maturation prior to the 

deposition of the Eromonga Basin sequences. 

AEMO Reserves Analysis (2012) indicates reserves and resources at 31
st
 December 2011.  It 

combines the Cooper & Eromonga Basins into a single value and reports 2P reserves at 

reserves 9.28 TCF of gas (Reference 22). 

3.3.3 Bowen Basin 

The Bowen Basin produces commercial gas and oil from the Permian marine and non-marine 

sequence.  It is overlain by the Surat Basin (Jurassic – Cretaceous), containing oil and gas 

reservoirs sourced from Bowen Permian sequence. 
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The Bowen Basin contains six regional Permian source rocks, all of which are within the 

hydrocarbon generation window.  These various source rocks charge different intervals of the 

Bowen-Surat Basin.  The marine Back-Creek Group is the source of oil in the Cabawin well, 

with the Blackwater Shale relating to oil in the Surat Triassic and Jurassic reservoirs.  

Additionally, the Baralaba coal measures generate up to two-thirds of the potential oil in the 

basins.  The coal measures along with the Permian Buffel – Banana formations may 

contribute over two-thirds of the gas source in the Bowen-Surat Basin. 

3.3.4 Canning Basin, Western Australia 

The Canning Basin has an area extent of 506,000 sq km, with 430,000 sq km onshore.  The 

basin is large and under-explored, with a well density of 4-wells/10,000 sq km (compared to 

the US Palaeozoic basin of 500 wells/10,000 sq km) (Reference 23).  Hydrocarbon production 

is currently from Permo-Carboniferous sandstones,  

There is also potential in the Ordovician-Devonian system although (as of 2006) there were 

no reported wells producing from the Ordovician play (Reference 23).  The Goldwyer and Nita 

Formations are identified as the primary source rocks in this play and there is evidence that 

there may be sufficient charge for giant oilfields.  The Goldwyer and Nita Formations have 

excellent source potential, although maturity can vary across the basin.  Potential seal is 

provided by the Ordovician-Silurian Carribuddy Group.  It is mostly comprised of shale, 

impermeable carbonates and evaporates; along with several other secondary evaporate 

formations, which may have excellent seal characteristics. 

3.3.5 Amadeus Basin, Central Australia 

The Amadeus Basin in the southern Northern Territories is approximately 170,000 sq km in 

area and produces from the Ordovician Larapintine Petroleum System.  The basin is relatively 

well explored to the north (Reference 24) with the south being relatively under-explored with 

potential targets in the older, pre-Cambrian formations.  

In the Larapintine Petroleum System, the hydrocarbons from the shallow-marine limestone 

Horn Valley Siltstone charge the Mereenie (oil/gas) and Palm Valley (gas) hydrocarbon fields 

(Reference 25).  These early-Ordovician source rocks passed through peak generation in the 

Late Palaeozoic.  Trap formation was during the Alice Springs orogeny (late Ordovician – 

Carboniferous), creating anticline traps in the basin (combining with digenetic traps in some 

instances).  The Mereenie field is a good example of the Larapatine Petroleum System, with 

Ordovician reservoir, seal, source and trapping in the Alice Springs orogenic anticline 

structure (Reference 26). 

The Finke prospect, located 100 km southwest of Alice Springs was drilled in 1983 with minor 

shows of live oil encountered.  The results of this well (Finke-1), indicates that the source is 

likely to be the gas prone Neoproterozoic sedimentary rocks which also may generate oil 

(Reference 23).  This is significant in that, to date, the Centralian Petroleum System has only 

indicated potential for gas. 

The Amadeus Basin is a proven petroleum province containing initial recoverable reserve 

estimated at 37 MM barrels of oil and 427 BCF of gas.  Most hydrocarbon occurrences, 

including the oil and gas reserves at Mereenie and Palm Valley, have been found in 

Ordovician sandstone (Reference 29).  Gas is supply to Darwin through a 1,000 km pipeline. 
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3.3.6 Adavale Basin, Queensland 

This Devonian to Carboniferous basin in south-central Queensland covers approximately 

66,000 sq km.
  

Production
 
from the basin consists of wet and dry gas, from the same 

Devonian source rock which underwent two periods of hydrocarbon generation, first 

generating wet gas in the Carboniferous and the second generating dry gas in the Cretaceous 

(Reference 27).  

The various source rocks in the basin range from Middle to Late Devonian.  TOC values from 

the Eastwood beds, Log Creek Formation and Etonvale Formation are poor to fair quality, 

while the Bury Limestone and Cooladdi Dolomite have good to very good TOC values. 

Reservoir units are found in the mid-Devonian Log Creek Formation (mainly deltaic) and the 

Lissoy Sandstones.  Porosity is generally low, with stringers of carbonates and shales and the 

deltaic parts of the Log Creek Formation being generally tight and interbedded with thin and 

lenticular shales.  The seal is provided by the Cooladdi Dolomite, with permeability variations 

within the reservoirs themselves also acting as internal traps.  Major structures are formed 

from a series of northeast-northwest trending reverse faults (Reference 28). 
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4 Tasmania Basin Hydrocarbon Potential 

The specific petroleum geology elements of the Tasmania Basin comprising play types, 

source, reservoirs and seal potential are summarised in this section. 

4.1 Oil Seeps & Hydrocarbon Shows 

To date, there have been no commercial hydrocarbons discovered in Tasmania.  Only traces 

of methane, C3-C6 hydrocarbons, hydrogen and helium have been detected in varying 

quantities from cuttings in two wells, Shittim-1 and Jericho-1 drilled on Bruney Island.  Shittim-

1 according to TOG flowed gas with up to 30% methane and 4.8% helium.  A further four 

wells had minor gas shows (Figure 2.4).  A number of oil and gas seeps have been reported 

in Tasmania, indicating the possibility of a mature source rock in the area.  Reviews of the 

seeps and shows indicate, according to TOG, that they may be correlated to the Tasmanite 

and Gordon Limestone (Reference 31 & 32).  .  

The crude oil seep at Lonnavale is believed to be from the Permian Tasmanite Oil Shale 

(Reference 8).  The oil was discovered within fractured Jurassic dolerites as bitumen, which 

was dark brown to black, vitreous, soft and sticky on fresh surface, and as hardened dark 

substance on an exposed surface.  The Lonnavale seep is correlated to a mixed algal/ 

terrestrial source containing abundant ‘alga Tasmanite’ deposited in an anoxic, probably near 

shore, marine environment (Reference 11).  The source is postulated to be from the 

Tasmanite Oil shale, which is currently the only clear indication of a probable mature 

petroleum system existing in the Tasmania Basin.  

Geochemical analysis of the Lonnavale samples analysed by Revill (1996) and Wythe & 

Watson (1996) indicate that the oil is lightly biodegraded and has possibly undergone 

migration since generation from the source.  Aromatic maturity indicates Vitrinite Reflectance 

values of 0.85% suggesting that the source rock was in the oil window (Reference 11). 

4.2 Hydrocarbon Source Rock Potential 

Organic material is found throughout the carbonate succession of the Ordovician Gordon 

Group; many outcrops have revealed petroliferous odour and bitumen occurrences have been 

found in drill cores (Reference 12).  Figure 4.1 shows the distribution and maturity of the 

Gordon Group, indicating that any source rock would currently be at a late stage maturity or 

over mature.  However, significant hydrocarbon potential is yet to be proven.  The Larapintine 

Petroleum Systems, in which the Gordon Group exists, has not been drilled to sufficient 

depths in Tasmania and hence is not well understood.  

The Canning Basin and Amadeus Basin analogues may indicate the viable source potential.  

As discussed in Section 3.3, the Ordovician carbonates (Goldwyer and Nita Formation) 

provide the best source potential for liquid hydrocarbons.  The Larapintine Sea extended 

across eastern and central Australia during the mid-Ordovician, enabling a potential fairway 

for source rock deposition (Figures 4.2).  The Finke-1 well oil discovery in the Amadeus 

Basin also suggests potential for oil in the Larapintine Petroleum System.  This is further 

supported by the conodont colour alteration study carried out by GSLM with the results  

illustrated in Figure 4.3, suggesting that eastern Tasmania may still be currently in the 

hydrocarbon generation phase.   
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In the Gondwana Petroleum System, the main source rock is within the basal Woody Island 

Siltstones, which contains the rich Tasmanite Oil Shale.  TOC values of the Woody Island 

Formation overall is low to moderate, mostly between 0.5 and 2% and contain Type III gas 

prone kerogen.  In contrast, the Tasmanite Oil Shale TOC values are between 2.58 and 63% 

(Reference 13).  Tasmanite Oil Shale occurs as individual concentrated algal bands, ranging 

in thickness from 2 to 30 cm, but absent where there is significant amount of terrigenous 

material.   

In terms of hydrocarbons generated, the RockEval pyrolysis of the Woody Island siltstone is 

low, but the extensive thickness (up to 250 m) of the unit makes it a potential hydrocarbon 

source.  However, in the Hunterston-1 well (drilled in 2002 by GSLM) the typical Woody 

Island organic siltstone facies is absent.  The Lower Fresh Water coal core from Hunterston-1 

bled gas and oil.  The reservoir samples contain rare oil inclusions (Reference 13) but the oil 

inclusions were too small for geochemical examination and the oil source determination was 

not possible.  

Reid, 2004 also illustrated a basin maturity map (Figures 4.4) for the Woody 

island/Tasmanite source rock which indicates that the source rock is immature to the north 

and northeast, and increasing in source maturity towards the south and southwest, across the 

Tasmania Basin.  From the maturity map it can be seen that much of the central part of the 

basin has been within the oil window, and further south, the basin is within the gas window.  It 

was suggested that the source rock would have been locally buried to a depth of 4,200 m and 

the overburden would have been sufficient for hydrocarbon generation and was possibly 

achieved by the early Cretaceous, prior to the Tertiary uplift (Reference 13).  It is however 

important to note that at some stage the source rock would have passed through the oil 

window although due to significant uplift of about 3-4 km, at present day depth it would too 

shallow to be generating hydrocarbons (Figure 4.5). 

The Tasmanite Oil Shale has suitable TOC’s for oil expulsion to occur by primary migration, 

however as the Tasmanite Oil Shale is within the Woody Island Siltstone it may require local 

faulting to enable migration.  The intrusion of the igneous dykes and sills in the Jurassic may 

enhance the faulting and also supply heat to thermally mature the source; however not 

enough information is available to understand the dolerite impact on maturity.  

Additional source rock candidates include the mid Permian Liffey Group shales and Triassic 

coal measures which have source potential for both oil and gas.  The coal measures have 

TOC value of 25.43% with a Rock Eval analysis indicating an extremely rich gas prone source 

rock (Reference 14). 

4.3 Trap Types 

The Tasmania Basin is a frontier basin with only two wells drilled deeper than the Base 

Permian Unconformity into the Proterozoic (Figure 2.4) and no wells drilled were defined on 

structural closures.  The Palaeozoic Larapintine was not encountered in these wells.  The 

subsurface geology and structure is therefore poorly understood and the sparse seismic data 

is generally of poor quality.  The, main hydrocarbon trap types anticipated on the licence area 

are listed below:   

 Structural traps with Permo-Triassic reservoir objectives.  These will comprise small 

hydrocarbon accumulations with shallow targets in the Gondwana Petroleum 

System.  The current sparse seismic grid indicates that structural traps are likely to 
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be small and subtle.  Further infill seismic will be required to identify potential traps.  

Fault dependent closures may exist from faulting in the Early Jurassic, and faults 

associated with dolerite intrusions in the mid-Jurassic.  Possible extensional faulting 

is anticipated in the Cretaceous / Tertiary.  Given a suitable dense seismic grid, it is 

likely that several structural traps may be defined in the licence area. 

 Stratigraphic traps with Permo-Triassic reservoir objectives.  There is good possibility 

that stratigraphic traps may exist given the abundance of reservoirs and seals within 

the Permo-Triassic sequence, associated with sandstone pinchouts and Jurassic 

dolerite seals.  However, given the current seismic quality and coverage, these trap 

types are rated as high risk. 

 Structural traps with deeper Ordovician-Devonian reservoir objectives.  The mid-

Devonian orogeny produced major anticlines, up to 6 km in width and 15 km in 

length.  Some examples of these can be identified on seismic, for example, the 

Bellevue and Thunderbolt structures.  Numerous potential fault traps were also 

formed during the mid-Devonian orogenic event.  Further good quality seismic is 

likely to aid identification of several more traps and some of the existing leads could 

be upgraded to prospect level. 

The primary traps indicated with the existing seismic grid in licence EL 14/2009 are the 

structural traps within the Ordovician-Silurian reservoir objectives.  

4.4 Reservoir & Seal Intervals 

4.4.1 Ordovician–Devonian Reservoirs 

Several potential reservoirs exist within the Larapintine Petroleum System, including the 

upper reef to near reef limestones of the Ordovician Gordon Group.  Locally, there may be 

reservoir enhancement due to palaeokarsts and fractured reservoirs formed during the mid-

Devonian orogeny.  These rocks are overlain by the Eldon Group carbonate sandstones of 

Silurian-Devonian age.  Little is known about this sequence; however the upper most part of 

the Gordon Group is where high initial, intergranular porosity exists (Reference 12).  

Enhanced vuggy porosity has also been observed in the Upper Ordovician dolomites of the 

Gordon Group at a locality known as Zeehan (Reference 12).  Besides the outcrop 

observation, there are no other porosity / permeability data available for the reservoirs 

mentioned.  Vuggy porosity values from 10 to 18% have been perceived from analogous 

Ordovician sediments in the Canning Basin, Australia (Nita Formation).  This Ordovician 

sequence forms the same petroleum system which extended from Tasmania onto mainland 

Australia (Figure 2.8).  Reservoirs are anticipated by TOG within the thick coarse carbonate 

sandstones of the Eldon Group.  However, Senergy believe that due to the significant depth 

of burial prior to the Devonian Tabberabberan Orogeny, porosity and permeability will be 

reduced in the reservoirs.  To date there are no core or log data to aid our understanding of 

the Eldon Group.  Dolomitises zones may also exist, which are predicted to be potential 

reservoir targets.  Biologically similar sequences of Ordovician limestones are also found in 

eastern North America, such as the Trenton Limestone and also in the Tarim Basin, NW 

China. 

(Reference 12) stated that the impermeable mudstone of the Eldon Group (60 to 500 m thick) 

could form effective seals for the reservoirs in the uppermost part of the Gordon Group.  
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Upper Carboniferous tillites, which are often several hundred meters in thickness, may also 

be effective seals.   

4.4.2 Permian-Triassic Reservoirs 

Within the Gondwana Petroleum system, there are number of sandstone units which 

constitute potential reservoirs.  Two sequences exist within the Gondwana Petroleum system, 

the Lower Freshwater Sequence (Late Carboniferous-Permian) and the Upper Fluvial-deltaic 

Sequence (Permian-Triassic).  

The most promising reservoir exists within the Lower Freshwater Sequence, known as the 

mid Permian Liffey Group.  The sequence is well sorted, quartz rich alluvial plain sandstone 

deposit, interbedded with carbonaceous siltstones and mudstones.  The unit is described as 

being extensive: the mid-Permian palaeogeographic map (Figures 4.6) shows reservoir 

distribution and thickness ranges from 15 to 30 m within the central Tasmania Basin.  From 

sandstone outcrop samples, the porosity is as high as 27% at the Golden Valley outcrop, 

which is believed to be enhanced by weathering (Reference 13).  Much of the sandstone 

samples analysed in the central Tasmania Basin have a porosity range of 4 to 15%, with an 

average porosity of 9.6% (helium porosity).  Permeability on the other hand is generally poor 

across the basin, most samples being 0.01 to 0.1 mD (Reference 13) which is considered 

very low for oil production.  The permeability is further reduced by the presence of dolorite.  

This reduction in reservoir quality is attributed to carbonate fluids associated with the 

intrusions (Reid, 2004).  

The seal to the Liffey Group reservoir is the overlying siltstone, the Cascades Group, which 

consists of thin, 1 to 5 cm volcanic ash bands and impermeable mudstones and siltstones of 

the Malbina and Ferntree Formation (Reference 13).  Regionally seal is provided by the 

extensive, 200 m thick, Ferntree Formation.  Contact metamorphism and clay alteration 

associated with dolerite intrusions also provide potential seals where present.  Secondary 

reservoirs exist within the Lower Freshwater Sequence however these tend to be restricted.  

Potential may also exist within marine sandstones and limestones. 

The Upper Fluvial-deltaic Sequence comprises of marginal marine carbonaceous and non-

carbonaceous massive quartz sandstones.  These pass laterally into sandstones and coal 

measures.  Sandstone beds exist as cycles or eroded cycles grading from medium to course 

grained sandstones to finer rocks up in the sequence (Reference 13).  The whole sequence is 

about 200 m thick (Figures 4.7) and is divided into four distinct units, which all contain 

suitable potential reservoirs.  Potential for secondary reservoirs in the Upper Fluvial 

Sequence can be found in the Triassic massive quartz sandstone, which is extensive, 

however the close proximity to the intruded dolerite reduces reservoir quality.       

High TOC values are associated with the coal measures which make them a potential source 

for gas.  The coal measures have an average Vitrinite Reflectance of 0.76% indicating the 

rocks were buried sufficiently deep to enter the oil window (Reference 14). 

The ultimate top seal for the fluvial sequence is provided by the thick dolerite intrusion, which 

overlie the Triassic sequence.  The dolerites were intruded during the mid-Jurassic and all 

rocks in contact with the dolerite show clay alterations which have potential to form a clay seal 

throughout the basin. 
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5 Exploration Potential in Licence EL 14/2009  

This section details the potential Petroleum Systems for licence EL 14/2009 including the 

prospectivity of the Bellevue and Thunderbolt structures using the current seismic database.  

Finally we quantify the prospective resource potential of the licence EL 14/2009 hydrocarbon 

plays.  

5.1 Petroleum Systems 

There are three vertically stacked and independent petroleum systems currently recognised in 

the Tasmania Basin: Petroleum Systems, which has been already been discussed in this 

report; the third one, known as the Centralian, has very low prospectivity and is only briefly 

mentioned below (Figure 2.13).  

 The oldest (Centralian) is poorly known and may contain post mature source rocks in 

the Upper Proterozoic dolomites.  These rocks in the Precambrian have been proved 

to have resourced dry gas and oil where exposed at surface (Reference 29).  Due to 

lack of data and anticipated low prospectivity this system is not discussed further in 

this report. 

 Permo-Triassic, Gondwana Petroleum System: the play is relatively shallow (1,000 to 

1,800 m depth) targeting epicratonic clastics in mildly folded Jurassic-Cretaceous 

traps.  Potential hydrocarbons may be sourced by Lower Permian Tasmanite Oil 

Shale to charge mid-Permian and Lower Triassic terrestrial sandstone reservoir 

targets.  There may also be secondary source rock potential in early carbonaceous 

shales (Bundella Mudstones), in the mid and Late Permian coals and shales and 

Triassic coal measures and shales. 

 Ordovician-Devonian, Larapintine Petroleum System: this is a deeper play (2,800 to 

3,500 m depth) targeting Ordovician coarse sandstones, reefs and fractured 

carbonates in large Devonian foreland anticlines sourced from dark grey micrites and 

shales maturing prior to the Devonian orogenic event.  It is likely to be gas prone due 

to greater depth of burial and source maturity.  The Silurian, which is also within the 

Larapintine Petroleum System sits directly above and comprises the Eldon Group.  

The Eldon Sandstone is a thick coarse carbonate sandstone which also has reservoir 

potential. 

To date, there have been no oil or gas fields discovered in the Tasmania Basin although 

several oil seeps have been reported from the Permian Tasmanite Shale.  The oil seeps are 

valuable indicators of mature source rocks in frontier exploration such as the Tasmania Basin. 

5.1.1 Play Risk Assessment 

A Play level risk assessment considers the regional and semi-regional data rather than the 

risk associated with a specifically defined and mapped prospect.  We consider three play risk 

components: likelihood of seal or trap integrity; presence and quality of reservoir; and 

presence and quality of source rock to charge the specific hydrocarbon phase. 

The overall play chance for the Permian Liffey sandstones is estimated at 42%; the Silurian 

Eldon sandstone and the Ordovician Gordon Upper and Lower Limestone plays are estimated 

at 29%.  The main play risks are expected to be effectiveness of reservoir and presence of a 



Prospective Resources Assessment Of The Bellevue And Thunderbolt Structures, 
Licence EL 14/2009, Tasmania  

www.senergyworld.com 25 Final 

K12TOG001L  February 2013 

 

potential kitchen post dating the formation of traps.  The play risk elements are summarised 

below: 

Reservoir 

Permian sandstones: play chance 80%.  There is good evidence for sandstones but the 

quality may be locally poor especially considering there has been substantial burial of several 

kilometres before the late Mesozoic-Cenozoic uplift.  Reservoir properties in the Liffey 

sandstones are generally poor. 

Eldon sandstones: play chance 80%.  There is evidence of Eldon sandstones from outcrop 

however subsurface data (log or core) does not exist and therefore the distribution unknown 

and the effectiveness of the reservoir has not been proven. 

Gordon Limestone: play chance 80%.  The reservoir has not been proven, the presence of 

carbonates are likely but may be tight considering there has been severe tectonism and 

substantial burial, probably in excess of 5 km 

Source 

Permian Play: play chance 65%.  There is good evidence for a source rock (Tasmanite shales 

and coals) although the distribution is unknown.  The source rock is likely to be mature for oil 

although may be over mature locally and geochemical data indicate oil generation and 

expulsion.  It is probable that structural / stratigraphic traps were formed before migration 

although many structures may be recent. 

Eldon / Gordon Play: play chance 36%.  There is no proven source rock although there are 

indications of gas and a recent conodont colour alteration study (Reference 12) indicates that 

some of the Larapintine system may not be over mature, however it is very likely that any 

source would have gone through the oil / gas window pre Devonian times and may pre date 

the structures. 

Seal 

Permian Play: play chance 80%.  There is good evidence of seals although there is some risk 

of breaching and leakage by post-charge movements.  Many faults come to surface as 

indicated by seismic and surface geology mapping. 

Eldon / Gordon Play: play chance 100%.  At the play level, it is anticipated that there would be 

effective regional seals as the impermeable mudstones which sit above the reservoir are 

effective seals.  The risk is evaluated in more detail at the prospect level. 

Play: Chance Reservoir 
% 

Source 
% 

Seal 
% 

Overall 
% 

Permian Liffey 
sandstones 

80 65 80 42 

Silurian Eldon 
sandstones  

80 36 100 29 

Ordovician Gordon 
limestones 

80 36 100 29 

Table 5.1: Play Chance Factors 
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5.2 Geophysical Data, Interpretation 

Senergy has been provided with and has reviewed the 2D seismic data and interpretation by 

TOG (Reference 8).  An independent interpretation of these data by Senergy was beyond the 

scope of the present study, but the mapping of the Bellevue and Thunderbolt structures was 

reviewed in detail and refined where necessary. 

The seismic database acquired by GSLM in the area is shown in Figure 5.1.  GSLM shot 

different 2D seismic surveys in 2001 (659 km), 2006 (152 km) and 2007 (345 km) in the 

Tasmania Basin.  .Data quality generally ranges from moderate to very poor quality, in part, 

due to the 500 m thick Jurassic basalts that crop out at, or near, surface over most of the 

licence area.  The seismic grid is extremely sparse and very variable.  At best it is around 5 to 

10 km but more commonly 10 to 20 km.  The grid is sufficient to identify structural styles but is 

currently inadequate to identify prospects with the exception of the Bellevue Ordovician 

structure in the northwest part of the licence which can be identified from 3 seismic lines.  

GSLM also acquired a ground gravity survey in the Tasmanian Highlands. 

Except for the Bellevue Prospect, Senergy consider the current seismic database to be 

insufficient for the confident definition of prospects.  For the Palaeozoic/Larapintine Play, 

Senergy has evaluated the potential resources in the Bellevue Prospect and Thunderbolt 

Lead.  The Bellevue structure is sufficiently large to be to be adequately defined by the 5 to 

10 km grid and hence can be described as a prospect according to PRMS guidelines 

(Appendix 4).  All other structures indicated on seismic require further seismic to be mapped 

with any confidence. 

For the Permo-Triassic / Gondwana Play, the project is at the earlier maturity stage of play / 

lead identification according to the PRMS definitions (Figure 2.14) and consequently a play 

level evaluation has been used by Senergy to assess the conceptual resource potential.  

Some one line leads indicate the potential but these traps are likely to be fairly small and 

subtle and require a significantly greater density of lines to map any structures with 

confidence.  If the play is proven there may be significant upside in several potential traps 

which may justify a significant dense seismic campaign.  The Silurian-Ordovician traps are 

potentially much larger but carry a higher geological risk.   

There are no direct well ties to confirm the stratigraphic levels indicated on the seismic over 

the Bellevue and Thunderbolt areas.  The base of the Gondwana sequence can be identified 

by an angular unconformity.  The Larapintine sequence is represented by large folds 

identified on the seismic.  Character ties are difficult and given the variable quality of the 

seismic and highly variable seismic character, consistent horizon correlation across the 

seismic grid is not possible.  

The Bellevue Prospect and the Thunderbolt Lead is the focus of this report.  Structure maps 

for the Upper Limestone and Lower Limestone horizons were made from the seismic time 

migrated data and a simple constant velocity of 5,000 m/s was applied to convert to depth to 

calculate the volumetrics for Bellevue and Thunderbolt.   



Prospective Resources Assessment Of The Bellevue And Thunderbolt Structures, 
Licence EL 14/2009, Tasmania  

www.senergyworld.com 27 Final 

K12TOG001L  February 2013 

 

5.3 Permo-Triassic Play Assessment 

5.3.1 Subsurface Description 

This play is likely to consist of structural / stratigraphical traps generally associated with broad 

open folds and / or faults with Permian sandstone reservoir targets and Permian Tasmanite 

Oil Shale source rocks. 

The Permian Liffey Group is a well sorted quartz rich alluvial plain sandstone reservoir, 

interbedded with carbonaceous siltstones and mudstones.  There are a number of drill hole 

and outcrop data which have average porosity in the range 10 to 17% and permeability is 

generally considered to be poor, most samples being 0.01 to 0.1 mD.  The reservoir 

parameters and net sandstone thickness range used for the volumetric calculation are based 

on work by Reid, 2004. 

There is likely to be potential for both structural and stratigraphic traps.  The seal to the Liffey 

Group reservoir is the overlying siltstone of the Cascades Group which includes 1 to 5 cm 

thick volcanic ash beds and the impermeable mudstones and siltstones units of the Malbina 

and Ferntree Formation.  The siltstone and mudstone of the Ferntree Formation are thick and 

occur across the Tasmania Basin. 

The hydrocarbon charge is postulated to be from Permian Tasmanite Oil Shale source, 

although, there is currently insufficient data to establish the generative capacity of this source 

and its regional development across the basin. 

5.3.2 Play Resource Assessment 

The estimate of potential resource size range for a conceptual prospect in this play is 

dependent on a range of possible trap areas, reservoir and fluid parameter inputs as noted 

below:  

Permo-Triassic Parameters 

 Low Most Likely High 

Area (Km²) 2.00 10.00 50.00 

Thickness (m) 20.00 30.00 45.00 

Shape Factor (%) 40.00 56.57 80.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 30.00 48.99 80.00 

Porosity (%) 10.00 14.14 20.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  1.10 1.35 1.60 

Recovery Factor (%) 15.00 24.49 40.00 

Table 5.2: Permo-Traissic Liffey Sandstone Play Input Parameters (Oil Case) 

A Monte Carlo stochastic simulation was done using the above low and high parameters and 

the hydrocarbon in place and potential resources estimates are given below. 
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 Low     
(MMbo) 

Best    
(MMbo) 

High 
(MMbo) 

Mean 
(MMbo) 

Play Risk 
Category  

Oil in Place 6 33 162 67 
medium 

Potential Resources 1.5 8 43 18 

Table 5.3: Permo-Triassic Liffey Sandstone Play, Notional In Place & Potential 

Resources (Oil Case) 

A gas case has also been considered using the following parameters: 

Permo-Triassic Parameters 

 Low Most Likely High 

Area (Km²) 2.00 10.00 50.00 

Thickness (m) 20.00 30.00 45.00 

Shape Factor (%) 40.00 56.57 80.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 30.00 48.99 80.00 

Porosity (%) 10.00 14.14 20.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  150.00 173.20 200.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.4: Permo-Triassic Liffey Sandstone Play Input Parameters (Gas Case) 

A Monte Carlo stochastic simulation was done using the above low and high parameters and 

the hydrocarbon in place and potential resources estimates are given below. 

 Low     
(BCFG) 

Best    
(BCFG) 

High 
(BCFG) 

Mean 
(BCFG) 

Play Risk 
Category  

Gas in Place 8.4 43 214 87.4 
medium 

Potential Resources  4.4 23 118 49 

Table 5.5: Permo-Triassic Liffey Sandstone Play, Notional In Place & Potential 

Resources (Gas Case) 

It is anticipated, given good seismic control that there would be several potential traps in the 

Permo-Triassic reservoirs.  These traps are likely to be small with the most likely resources 

around 5 to 20 MMb of oil.  Gas is possible especially in the south of the concession although 

it is likely that any hydrocarbons will be dominantly oil.  The play chance is estimated at 42%.  

Assuming that a new seismic survey will result in good quality data and a reasonable seismic 

grid to define a prospect, a typical prospect specific chance could be in the range of 20 to 

40% giving an overall Geological Success (GPOS) value of 8 to 16%.  It is possible that the 

chance of success may be further improved by detailed basin modelling, stratigraphic drilling 

and reservoir studies.  TOG indicates from their work that around ten 1 line leads have been 

identified in the Gondwana play.  Further seismic may prove up some of the leads and also 

indicate additional leads.  Assuming, 10 traps, it is possible that the resource potential for the 

Gondwana Liffey play could be in the range of 150 to 250 MMbo or 300 to 800 BCF of gas.  In 

addition, there may be potential in the Triassic sandstones associated with the coal measures 
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and underlying the dolerite, which may be a potential seal.  These reservoirs are likely to be 

very shallow on the block so there is additional risk due to seal and biogradation. 

5.4 Bellevue Silurian Ordovician - Prospect Assessment 

The Bellevue Prospect lies in the north western part of the concession.  It is defined by a 

large domal structure within the Larapintine Petroleum System.  There are potentially three 

prospective intervals: Silurian Eldon Sandstones and the Upper and Lower Limestone 

intervals of the Ordovician Gordon Group.  The Permo-Triassic interval is generally 

unstructured and the seismic grid is currently inadequate to define any small closures that 

may exist at this level. 

5.4.1 Subsurface Description 

The structure is mapped as a large four-way dip domal structure and is potentially a well 

defined structural trap (Figure 5.2).  Seismic sections across the Bellevue prospect are 

shown in Figures 5.3 & 5.4.  The prospect is mapped on 2D seismic data at two horizons.  

These seismic horizons are most likely to be the Ordovician carbonate reservoir targets 

described as the Upper and Lower Limestones.  There are no direct well ties to identify the 

horizons with confidence and it is possible that the deeper seismic horizons are represented 

by the Cambrian or older.  The core of the structure is interpreted on 3 seismic lines, the 

potential greater closure from around 5 lines.  

The Upper Limestone structure map has been used to indicate the volumes for the Silurian 

Eldon Sandstones and the Ordovician Upper Limestone as these potential reservoirs are 

considered to be generally conformable.  The structural spill point lies to the east and due to 

the loose seismic grid and uncertainty of horizon correlation between lines there is significant 

uncertainty on the closed areas.  The P90 or low case is represented by a closing contour at 

0.75 s (two-way time) (Figure 5.5).  The most likely or best case is considered to be at 0.95 s 

which is the lowest closing contour defined by the four-way dip closure.  TOG has proposed 

that a large well defined fault (named the H1-H2 Fault) trends approximately N-S and lies to 

the east of the core of the dome based on surface geology mapping.  This fault is apparently 

well defined at surface outcrop but there is no clear evidence of this fault on the seismic at the 

Ordovician level.  However, the data quality becomes very poor to the east so such a fault 

could indicate a change of geology and seismic character.  Therefore there may be potential 

for upside fault dependant closure as indicated on Figure 5.5 for the P10 or high case defined 

by the 1.05 s contour.  For further validation, an additional P1 case is outlined by the lowest 

mapped contour at 1.25 s which potentially may also close against the fault.  These areas 

plots on the log normal distribution defined by the P10 and P90 areas.  A similar procedure was 

adopted for the Lower Limestone Horizon and the closing contours defined for the P90, P50 

and P10 cases are shown in Figure 5.6. 

5.4.2 Prospect Resource Estimate 

There are no wells that encountered the Silurian-Ordovician in the Tasmania Basin and 

subsurface reservoir properties are generally difficult to estimate.  For the purpose of the 

volumetric calculation, Senergy has also considered analogue data from the Canning Basin 

(vuggy porosity 10 to 15%).  The reservoir is sealed by the overlying impermeable mudstone 

of the Eldon Group (60 to 500 m thick).   



Prospective Resources Assessment Of The Bellevue And Thunderbolt Structures, 
Licence EL 14/2009, Tasmania  

www.senergyworld.com 30 Final 

K12TOG001L  February 2013 

 

The reservoir and fluid parameters used to calculate the gas in place and potential resources 

are given below.     

Silurian Eldon Sandstone Parameters 

 Low Most Likely High 

Area (Km²) 24.00 68.00 112 

Thickness (m) 20.00 77.46 300 

Shape Factor (%) 60.00 73.48 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 5.00 10.00 20.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  150.00 225.00 300.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.6: Silurian Eldon Sandstone Input Parameters 

The sandstone thickness used is based on outcrop information at Ashgill to Emsian Eldon 

Group which is approximately 100 to 300 m thick.  The Eldon Sandstone in outcrop is 

described as porous in places, however no values were available so Senergy has used the 

Canning Basin (vuggy Porosity 10 to 15%) and improved the P10 a little more than what is 

used for the Gordon Upper Limestone as the Eldon Sandstone is shallower. 

Ordovician Gordon Upper Limestone Parameters 

 Low Most Likely High 

Area (Km²) 24.00 68.00 112.00 

Thickness (m) 20.00 89.44 400.00 

Shape Factor (%) 60.00 73.48 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 5.00 8.66 15.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  200.00 250.00 300.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.7: Ordovician Gordon Upper Limestone Input Parameters 
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Ordovician Gordon Lower Limestone Parameters 

 Low Most Likely High 

Area (Km²) 28.00 57.97 120.00 

Thickness (m) 20.00 89.44 400.00 

Shape Factor (%) 60.00 73.48 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 3.00 5.47 10.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  250.00 300.00 350.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.8 Ordovician Gordon Lower Limestone Input Parameters 

The porosity range here again is taken from the Canning Basin (vuggy Porosity 10 to 15%) 

but has been reduced as the Gordon Lower Limestone is deeper in the section and porosity is 

expected to be considerably reduced due to depth of burial. 

A Monte Carlo stochastic simulation was done using the above parameters and the 

hydrocarbon in place and prospective resources estimates are given below. 

Horizon Low     
(BCF) 

Best    
(BCF) 

High 
(BCF) 

Mean 
(BCF) 

Risk 
% 

Silurian  
(Eldron Sandstones) 

85 839 2,798 1,147 6 

Ordovician 
(Gordon U Limestone)  

99 688 4,247 1,754 6 

Ordovician  
(Gordon Lwr Limestone) 

74 478 3,035 1,267 5 

Table 5.9: Bellevue Prospect: Gas in Place Volumes 

Horizon Low     
(BCF) 

Best    
(BCF) 

High 
(BCF) 

Mean 
(BCF) 

Risk 
% 

Silurian  
(Eldron Sandstones) 

46 302 1,608 666 6 

Ordovician  
(Gordon U Limestone)  

54 385 2,462 1,018 6 

Ordovician  
(Gordon Lwr Limestone) 

40 270 1,770 735 5 

Table 5.10: Bellevue Prospect: Prospective Gas Resources 

5.4.3 Prospect Risk Assessment 

The overall risk for each reservoir in Bellevue is calculated by multiplying the play chance by 

the prospect specific chance.  The values are summarised below in Table 5.11. 
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Bellevue Prospect: Risk Factors 

Reservoir/play Play chance 
% 

Prospect Specific 
Chance 

% 

Chance of 
Geological 

Success GPOS 
% 

Silurian Eldon 
Sandstone 

29 20 6 

Ordovician Gordon 
Upper Limestone 

29 20 6 

Ordovician Gordon 
Lower Limestone 

29 18 5 

Table 5.11: Bellevue Prospect: Risk Factors 

5.5 Thunderbolt Ordovician-Devonian Prospect Assessment 

The Thunderbolt Lead lies in the south western part of the concession.  It is potentially a large 

domal structure within the Larapintine Petroleum System.  There are potentially three 

prospective intervals: Silurian Eldon Sandstones and the Upper and Lower Limestone 

intervals of the Ordovician Gordon Group.  The Permo-Triassic interval is generally 

unstructured and the seismic grid is currently inadequate to define any small closures that 

may exist at this level. 

5.5.1 Subsurface Description 

A seismic section across the Thunderbolt prospect is shown in Figure 5.7.  The prospect 

comprises principally of a structural trap at the Ordovician carbonate primary reservoir target.  

The Gordon Group micritic carbonates is believed to be the potential source rock in the 

Tasmania Basin.  There is not sufficient data to confirm hydrocarbon charge from the Gordon 

Group micritic carbonate intervals and the generative capacity of these intervals would need 

to be assessed with geochemical modelling studies. 

There are no wells that penetrate the Pre-Carboniferous in the Tasmania Basin and reservoir 

properties are generally difficult to estimate.  For the purpose of the volumetric calculation, 

Senergy has used analogue data from the Canning Basin (vuggy porosity 10 to 15%).  The 

reservoir is sealed by the overlying impermeable mudstone of the Eldon Group (60 to 500 m 

thick).   

The structure is mapped as a four-way dip domal structure with a potential extension to the 

north (Figure 5.7).  Seismic sections across the Thunderbolt Lead are shown in Figures 5.8 

& 5.9.  The lead is mapped on 2D seismic data at two horizons.  These seismic horizons are 

most likely to be the Ordovician carbonate reservoir target described as the Upper and Lower 

Limestones.  Seismic quality ranges from poor to very poor and it is difficult to map the 

horizons with confidence.  There are no direct well ties to identify the horizons and it is 

possible that the deeper seismic horizons are represented by the Cambrian or older.  The 

core of the structure is interpreted on one seismic line and the potential greater closure from 

around 3 lines.  There are no seismic line ties across the core of the structure and the seismic 

character is insufficient to jump correlate horizon identification between lines.  At present the 

potential trap is assigned risk status but if further seismic firms up the trap, it could be 

upgraded to a prospect.  

The Upper Limestone structure map has been used to indicate the volumes for the Silurian 

Eldon sandstones and the Ordovician Upper Limestone as these potential reservoirs are 
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considered to be generally conformable.  The structural spill point lies is to the north and 

south and due to the coarse seismic grid and uncertainty of horizon correlation between lines 

there is significant uncertainty with the closed areas.  The P90 or low case is represented by a 

closing contour at 0.45 s (two-way time) (Figure 5.10).  The most likely or best case is 

considered to be at 0.5 s.  The P10 case is defined by the 0.5 s contour mapped as a 

structural closure from the two W-E seismic lines which traverse the structure.  In addition, a 

maximum case is indicated by the 0.6 s contour by extending the structure to the north 

assuming a northerly structural dip from the single N-S line which is of very poor quality 

(Figure 5.8).  There is also very limited control to the south to validate the extent of this 

greater closure so it should be regarded as very high risk until further seismic is acquired.  

These areas plot on the log normal distribution defined by the P10 and P90 areas.  A similar 

procedure was adopted for the Lower Limestone Horizon and the closing contours defined for 

the P90, P50 and P10 cases are shown in Figure 5.11. 

5.5.2 Prospect Resource Estimate 

There are no wells that encountered the Silurian-Ordovician section in the Tasmania Basin 

and reservoir properties are generally difficult to estimate.  For the purpose of the volumetric 

calculation, Senergy has used analogue data from the Canning Basin (vuggy porosity 10 to 

15%).  The reservoir is sealed by the overlying impermeable mudstone of the Eldon Group 

(60 to 500 m thick).   

The reservoir and fluid parameters used to calculate the gas in place and potential resources 

are given below.     

Silurian Eldon Sandstone Parameters 

 Low Most Likely High 

Area (Km²) 3.00 9.50 16.00 

Thickness (m) 20.00 77.46 300.00 

Shape Factor (%) 40.00 60.00 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 5.00 10.00 20.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  150.00 225.00 300.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.12 Silurian Eldon Sandstone Parameters 

The sandstone thickness used is based on outcrop information at Ashgill to Emsian Eldon 

Group which is approximately 100 to 300 m thick.  The Eldon Sandstone in outcrop are 

described as porous in places, however no values were available. 
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Ordovician Gordon Upper Limestone Parameters 

 Low Most Likely High 

Area (Km²) 3.00 9.50 16.00 

Thickness (m) 20.00 83.67 350.00 

Shape Factor (%) 40.00 60.00 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 5.00 8.66 15.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  200.00 250.00 300.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.13: Ordovician Gordon Upper Limestone Parameters 

Ordovician Gordon Lower Limestone Parameters 

 Low Most Likely High 

Area (Km²) 2.00 6.78 23.00 

Thickness (m) 20.00 83.67 350.00 

Shape Factor (%) 40.00 60.00 90.00 

Deg. Of Fill (%)  100.00 100.00 100.00 

Net to Gross (%) 20.00 40.00 80.00 

Porosity (%) 3.00 5.47 10.00 

Hydrocarbon Saturation (%) 30.00 38.73 50.00 

Formation Volume Factor  200.00 250.00 300.00 

Recovery Factor (%) 40.00 56.57 80.00 

Table 5.14: Ordovician Gordon Lower Limestone Parameters 

The porosity range here again is taken from the Canning Basin (vuggy Porosity 10 to 15%) 

but has been reduced as the Gordon Lower Limestone is deeper in the section and porosity is 

expected to be considerably reduced due to depth of burial. 

A Monte Carlo stochastic simulation was done using the above parameters and the 

hydrocarbon in place and potential resources estimates are given below. 
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Horizon Low     
(BCF) 

Best    
(BCF) 

High 
(BCF) 

Mean 
(BCF) 

Risk 
% 

Silurian  
(Eldon Sandstones) 

9.4 67 426 178 4 

Ordovician  
(Gordon U Limestone)  

10.2 71.4 437 182 4 

Ordovician  
(Gordon Lwr Limestone) 

4.4 35.5 283 126 4 

Table 5.15: Thunderbolt Lead: Gas in Place Volumes 

Horizon Low     
(BCF) 

Best    
(BCF) 

High 
(BCF) 

Mean 
(BCF) 

Risk 
% 

Silurian  
(Eldon Sandstones) 

5.2 38 244 104 4 

Ordovician ( 
Gordon U Limestone)  

5.6 42 282 117 4 

Ordovician  
(Gordon Lwr Limestone) 

2.4 20 164 73 4 

Table 5.16: Thunderbolt Lead: Prospective Gas Resources 

5.5.3 Prospect Risk Assessment 

The overall risk for each reservoir in Thunderbolt is calculated by multiplying the play chance 

by the prospect specific chance.  The values are summarised below in Table 5.17. 

Thunderbolt Lead: Risk Factors 

Reservoir/play Play chance 
% 

Prospect Specific 
Chance 

% 

Chance of 
Geological 

Success GPOS 
% 

Silurian Eldon 
Sandstone 

29 15 4 

Ordovician Gordon 
Upper Limestone 

29 15 4 

Ordovician Gordon 
Lower Limestone 

29 14 4 

Table 5.17: Thunderbolt Lead: Risk Factors 
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7 Nomenclature 

Variable Meaning Units 

2D Two dimensional referring to seismic data  

3D Three dimensional referring to seismic data  

API American Petroleum Institute  

AVO Amplitude versus offset or amplitude variation with 
offset is often used as a direct hydrocarbon indicator. 

 

Best Estimate An estimate representing the best technical 
assessment of projected volumes.  Usually associated 
with a central, P50 value. 

 

bbls/d Barrels per day  

BCF Billion cubic feet ft 

bopd Barrels of oil per day  

Bscf Billions of standard cubic feet  

bwpd Barrels of water per day  

CPI Computer Processed Interpretation  

CO2 Carbon dioxide  

COS Risk factor or exploration or geological chance of 
success.  The probability, typically expressed as a 
percentage, that a given outcome will occur. 

 

DP Dynamically positioned  

GIIP Gas Initially In Place  

GLSM Great South Land Minerals Limited  

GOR Gas Oil Ratio  

GPOS Geological Probability of Success  

HIIP Hydrocarbons Initially in Place  

IOR Improved oil recovery  

MD Measured depth ft or m 

mD Millidarcies  

Mean The arithmetic average of a set of values  

mKB Metres below   

MM Million  

MMbo Million barrels oil  

MMboe Millions of barrels of oil equivalent  

MMscf/d Million standard cubic feet per day  

MMstb Millions of barrels of stock tank oil   

NGL Natural Gas Liquids  

NPV Net present value  

OWC Oil Water Contact  

P99 The probablility that a stated volume will be equalled 
or exceeded.  In this example a 99% chance that the 
actual volume will be greater than or equal to that 
stated. 

 

PRMS Petroleum Reservoir Management System  
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scf Standard cubic foot  

SEL Special Exploration Licence  

stb/d Stock tank barrels per day  

STOIIP Stock tank oil initially in place  

Sw Water saturation ratio 

TCF Trillion cubic feet ft 

TD Total depth ft or m 

TOC Total Organic Carbon – a measure of source rock 
quality 

 

TVDSS True vertical depth sub sea ft or m 

USGS United States Geological Survey  
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Appendix 1: Senergy & Author Credentials 

Senergy (GB) Limited is a privately owned independent consulting company established in 

1990, with offices in Aberdeen, London, Stavanger, Abu Dhabi, Kuala Lumpur, and Perth.  

The company specialises in petroleum reservoir engineering, geology and geophysics and 

petroleum economics.  All of these services are supplied under an accredited ISO9001 quality 

assurance system.  Except for the provision of professional services on a fee basis, Senergy 

has no commercial arrangement with any person or company involved in the interest that is 

the subject of this report. 

Dr. Martin Eales is a Principal Geophysicist for Senergy (GB) Limited.  He is a professional 

geoscientist with over 30 years of oil industry experience gained working on a wide variety of 

fields in major international companies and within Senergy.  He has worked on numerous 

projects worldwide, has extensive experience in North Africa and in writing Competent 

Persons Reports.  He is a Fellow of the Geological Society, the EAGE and a member of the 

Petroleum Exploration Society of Great Britain. 

Swita Odedra is a Lead Geologist for Senergy (GB) Limited.  She is a professional geologist 

with over 8 years of oil industry experience gained working within both operators and 

consulting companies.  She received an MSc degree in Petroleum Geology from the Imperial 

College, London and is a Fellow of the Geological Society and a member of the Petroleum 

Exploration Society of Great Britain.  She has worked on numerous projects in the North Sea, 

North Africa and Poland.  

Marc Hockfield is a Geologist for Senergy (GB) Limited.  He has worked for Schlumberger 

Information Solutions, Roc Oil and Senergy Software Limited in his 13-years in the industry.  

Prior to this, he obtained a BSc in Geology from the University of Southampton and an MSc 

from University College, London.  He has worked around the world for companies of all sizes, 

predominantly in a data-management role. 
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Appendix 2: Resource & Risk Evaluation Method 

Senergy was requested to provide an independent evaluation of the recoverable 

hydrocarbons expected for the asset.  Standard geological and engineering techniques 

accepted by the petroleum industry were used in estimating recoverable hydrocarbons.  

These techniques rely on engineering and geo-scientific interpretation and judgement; hence 

the resources included in this evaluation are estimates only and should not be construed to 

be exact quantities.  It should be recognised that such estimates may increase or decrease in 

future if there are changes to the technical interpretation, economic criteria or regulatory 

requirements. 

The recoverable hydrocarbons expected for each asset are categorised in accordance with 

the Petroleum Resources Management System (2007 and 2011) prepared by the Oil and Gas 

Reserves Committee of the Society of Petroleum Engineers (SPE) and reviewed and jointly 

sponsored by the World Petroleum Council (WPC), the American Association of Petroleum 

Geologists (AAPG) and the Society of Petroleum Evaluation Engineers (SPEE).  The results 

of this work have been presented in accordance with the requirements of the AIM Market of 

the London Stock Exchange, in particular as described in the “Note for Mining and Oil and 

Gas Companies - June 2009”. 

Prospective Resources can be defined for projects at one of three stages of maturity: play, 

lead or prospect.   In each case the opportunities are verified through review of operator data, 

studies and maps, and by comparison with analogue play type and basin information where 

available.  In this report Senergy reviewed the data and undertook an independent play level 

estimate of the resource size and associated play risk.   

A prospect is an opportunity at a sufficient level of maturity to be drilled.  A lead is an 

opportunity that requires additional data and/or analysis before it is considered to be ready for 

drilling.  In addition Senergy refer to a potentially drillable opportunity as a prospect if the 

database is adequate for us to quantify the potential resource size and undertake a 

meaningful risk assessment.  If the database is inadequate we assign lead status and assess 

the resource size potential of the play to which the lead or leads belong.  In some 

circumstances a lead may be sufficiently well defined to quantify the prospective resource 

size range. 

A play is defined as a project associated with a prospective trend of potential prospects, but 

which requires more data acquisition and/or evaluation in order to define specific leads or 

prospects.  Project activities are focused on acquiring additional data and/or undertaking 

further evaluation designed to define specific leads or prospects for more detailed analysis of 

their chance of discovery and, assuming discovery, the range of potential recovery under 

hypothetical development scenarios. 

Deterministic single point resource size estimates can be used to give a general indication of 

the potential.  However this method will not normally capture the full range of uncertainty and 

consequently we favour using a probabilistic or Monte Carlo approach.  For probabilistic 

estimates the low is P90, best estimate is the P50 and the high case is the P10 (i.e. 90% 

probability, 50% probability of the distribution and 10% probability respectively).   

Estimating a total resource volume for a portfolio of opportunities can be performed 

arithmetically or stochastically.  In this report we have arithmetically summed the predicted 
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P50 volume for the resource size distribution for a notional trap in the specified play type.  The 

resulting totals are not a P50 estimate and we refer to this total as a best estimate. 

An assessment has been made of the Play Risk Factor.  Senergy has estimated the 

geological chance of success using a standard methodology which is based on the principle 

that an exploration play or prospect requires the four components of trap, seal, reservoir and 

hydrocarbon charge to be present and effective.  A Play Level Risk Assessment considers the 

regional and semi-regional data rather than the risk associated with a specifically defined and 

mapped prospect.  We consider four risk components: likelihood of trap presence in the size 

range indicated; likelihood of seal or trap integrity; presence and quality of reservoir; and 

presence and quality of source rock to charge the specific hydrocarbon phase i.e. gas risk is 

included.  For a play assessment the trap risk is usually assumed to be 100%.  A brief 

description of each of these factors is included in the play description sections of this report in 

order to explain the choice of risk factor value.  
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Appendix 3: PRMS Definitions 

The following figures and tables have been extracted from the 2007 Petroleum Resources 

Management System (PRMS) prepared by the Oil and Gas Reserves Committee of the 

Society of Petroleum Engineers (SPE) and reviewed and jointly sponsored by the World 

Petroleum Council (WPC), the American Association of Petroleum Geologists (AAPG) and 

the Society of Petroleum Evaluation Engineers (SPEE).  The complete document is available 

from www.spe.org.  

“Technical Reserves” quoted in this report have been defined at the earlier of a limiting flow 

rate or a fixed cut-off date without conducting an economic test.  Application of an economic 

test is required for full compatibility with the PRMS Reserves definitions, which, depending on 

the economic assumptions used, may result in Economic Reserves being less than Technical 

Reserves. 

Figure A4.1 Petroleum Resources Classification Framework 
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Figure A4.2 Project Maturity Sub-Classes 
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Class/Sub-Class Definition Guidelines 

Reserves Reserves are those 
quantities of petroleum 
anticipated to be 
commercially recoverable by 
application of development 
projects to known 
accumulations from a given 
date forward under defined 
conditions. 

Reserves must satisfy four criteria: they must 
be discovered, recoverable, commercial, and 
remaining based on the development 
project(s) applied.  Reserves are further 
subdivided in accordance with the level of 
certainty associated with the estimates and 
may be sub-classified based on project 
maturity and/or characterized by their 
development and production status. 
 
To be included in the Reserves class, a project 
must be sufficiently defined to establish its 
commercial viability.  There must be a 
reasonable expectation that all required 
internal and external approvals will be 
forthcoming, and there is evidence of firm 
intention to proceed with development within a 
reasonable time frame. 
 
A reasonable time frame for the initiation of 
development depends on the specific 
circumstances and varies according to the 
scope of the project.  While 5 years is 
recommended as a benchmark, a longer time 
frame could be applied where, for example, 
development of economic projects are 
deferred at the option of the producer for, 
among other things, market-related reasons, 
or to meet contractual or strategic objectives.  
In all cases, the justification for classification 
as Reserves should be clearly 
documented. 
 
To be included in the Reserves class, there 
must be a high confidence in the commercial 
producibility of the reservoir as supported by 
actual production or formation tests.  In certain 
cases, Reserves may be assigned on the 
basis of well logs and/or core analysis that 
indicate that the subject reservoir is 
hydrocarbonbearing and is analogous to 
reservoirs in the same area that are producing 
or have demonstrated the ability to produce on 
formation tests. 

On Production The development project is 
currently producing and 
selling petroleum to market. 

The key criterion is that the project is receiving 
income from sales, rather than the approved 
development project necessarily being 
complete. This is the point at which the project 
“chance of commerciality” can be said to be 
100%. 
 
The project “decision gate” is the decision to 
initiate commercial production from the project. 

Approved for 
Development 

All necessary approvals 
have been obtained, capital 
funds have been committed, 
and implementation of the 
development project is 
under way. 

At this point, it must be certain that the 
development project is going ahead. The 
project must not be subject to any 
contingencies such as outstanding regulatory 
approvals or sales contracts. Forecast capital 
expenditures should be included in the 
reporting entity’s current or following year’s 
approved budget.   
 
The project “decision gate” is the decision to 
start investing capital in the construction of 
production facilities and/or drilling development 
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Class/Sub-Class Definition Guidelines 

wells. 

Justified for 
Development 

Implementation of the 
development project is 
justified on the basis of 
reasonable forecast 
commercial conditions at the 
time of reporting, and there 
are reasonable expectations 
that all necessary 
approvals/contracts will be 
obtained. 

In order to move to this level of project 
maturity, and hence have reserves associated 
with it, the development project must be 
commercially viable at the time of reporting, 
based on the reporting entity’s assumptions of 
future prices, costs, etc. (“forecast case”) and 
the specific circumstances of the project.  
Evidence of a firm intention to proceed with 
development within a reasonable time frame 
will be sufficient to demonstrate commerciality.  
There should be a development plan in 
sufficient detail to support the assessment of 
commerciality and a reasonable expectation 
that any regulatory approvals or sales 
contracts required prior to project 
implementation will be forthcoming.  Other 
than such approvals/contracts, there should be 
no known contingencies that could preclude 
the development from proceeding within a 
reasonable timeframe (see Reserves class).  
 
The project “decision gate” is the decision by 
the reporting entity and its partners, if any, that 
the project has reached a level of technical 
and commercial maturity sufficient to justify 
proceeding with development at that point in 
time.  

Contingent 
Resources 

Those quantities of 
petroleum estimated, as of a 
given date, to be potentially 
recoverable from known 
accumulations by application 
of development projects, but 
which are not currently 
considered to be 
commercially recoverable 
due to one or more 
contingencies. 

Contingent Resources may include, for 
example, projects for which there are currently 
no viable markets, or where commercial 
recovery is dependent on technology under 
development, or where evaluation of the 
accumulation is insufficient to clearly assess 
commerciality.  Contingent Resources are 
further categorized in accordance with the 
level of certainty associated with the estimates 
and may be sub-classified based on project 
maturity and/or characterized by their 
economic status. 

Development 
Pending 

A discovered accumulation 
where project activities are 
ongoing to justify 
commercial development in 
the foreseeable future. 

The project is seen to have reasonable 
potential for eventual commercial 
development, to the extent that further data 
acquisition (e.g. drilling, seismic data) and/or 
evaluations are currently ongoing with a view 
to confirming that the project is commercially 
viable and providing the basis for selection of 
an appropriate development plan.  The critical 
contingencies have been identified and are 
reasonably expected to be resolved within a 
reasonable time frame.  Note that 
disappointing appraisal/evaluation results 
could lead to a re-classification of the project 
to “On Hold” or “Not Viable” status.  
 
The project “decision gate” is the decision to 
undertake further data acquisition and/or 
studies designed to move the project to a level 
of technical and commercial maturity at which 
a decision can be made to proceed with 
development and production. 

Development 
Unclarified or on 
Hold 

A discovered accumulation 
where project activities are 
on hold and/or where 
justification as a commercial 
development may be subject 

The project is seen to have potential for 
eventual commercial development, but further 
appraisal/evaluation activities are on hold 
pending the removal of significant 
contingencies external to the project, or 
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Class/Sub-Class Definition Guidelines 

to significant delay. substantial further appraisal/evaluation 
activities are required to clarify the potential for 
eventual commercial development.  
Development may be subject to a significant 
time delay.  Note that a change in 
circumstances, such that there is no longer a 
reasonable expectation that a critical 
contingency can be removed in the 
foreseeable future, for example, could lead to 
a reclassification of the project to “Not Viable” 
status.  
 
The project “decision gate” is the decision to 
either proceed with additional evaluation 
designed to clarify the potential for eventual 
commercial development or to temporarily 
suspend or delay further activities pending 
resolution of external contingencies. 

Development Not 
Viable 

A discovered accumulation 
for which there are no 
current plans to develop or 
to acquire additional data at 
the time due to limited 
production potential. 

The project is not seen to have potential for 
eventual commercial development at the time 
of reporting, but the theoretically recoverable 
quantities are recorded so that the potential 
opportunity will be recognised in the event of a 
major change in technology or commercial 
conditions.  
 
The project “decision gate” is the decision not 
to undertake any further data acquisition or 
studies on the project for the foreseeable 
future. 

Prospective 
Resources 

Those quantities of 
petroleum which are 
estimated, as of a given 
date, to be potentially 
recoverable from 
undiscovered 
accumulations. 

Potential accumulations are evaluated 
according to their chance of discovery and, 
assuming a discovery, the estimated quantities 
that would be recoverable under defined 
development projects.  It is recognized that the 
development programs will be of significantly 
less detail and depend more heavily on analog 
developments in the earlier phases of 
exploration. 

Prospect A project associated with a 
potential accumulation that 
is sufficiently well defined to 
represent a viable drilling 
target. 

Project activities are focused on assessing the 
chance of discovery and, assuming discovery, 
the range of potential recoverable quantities 
under a commercial development program. 

Lead A project associated with a 
potential accumulation that 
is currently poorly defined 
and requires more data 
acquisition and/or evaluation 
in order to be classified as a 
prospect. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to confirm whether or not 
the lead can be matured into a prospect. Such 
evaluation includes the assessment of the 
chance of discovery and, assuming discovery, 
the range of potential recovery under feasible 
development scenarios. 

Play A project associated with a 
prospective trend of 
potential prospects, but 
which requires more data 
acquisition and/or evaluation 
in order to define specific 
leads or prospects. 

Project activities are focused on acquiring 
additional data and/or undertaking further 
evaluation designed to define specific leads or 
prospects for more detailed analysis of their 
chance of discovery and, assuming discovery, 
the range of potential recovery under 
hypothetical development scenarios. 

Developed 
Reserves 

Developed Reserves are 
expected quantities to be 
recovered from existing 
wells and facilities. 

Reserves are considered developed only after 
the necessary equipment has been installed, 
or when the costs to do so are relatively minor 
compared to the cost of a well. Where required 
facilities become unavailable, it may be 
necessary to reclassify Developed Reserves 
as Undeveloped. Developed Reserves may be 
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Class/Sub-Class Definition Guidelines 

further sub-classified as Producing or Non-
Producing. 

Developed 
Producing 
Reserves  

Developed Producing 
Reserves are expected to be 
recovered from completion 
intervals that are open and 
producing at the time of the 
estimate.  

Improved recovery reserves are considered 
producing only after the improved recovery 
project is in operation. 

Developed Non- 
Producing 
Reserves  

Developed Non-Producing 
Reserves include shut-in 
and behind-pipe Reserves.  

Shut-in Reserves are expected to be 
recovered from (1) completion intervals which 
are open at the time of the estimate but which 
have not yet started producing, (2) wells which 
were shut-in for market conditions or pipeline 
connections, or (3) wells not capable of 
production for mechanical reasons.  Behind-
pipe Reserves are expected to be recovered 
from zones in existing wells which will require 
additional completion work or future 
recompletion prior to start of production.  
 
In all cases, production can be initiated or 
restored with relatively low expenditure 
compared to the cost of drilling a new well. 

Undeveloped 
Reserves 

Undeveloped Reserves are 
quantities expected to be 
recovered through future 
investments:  

(1) from new wells on undrilled acreage in 
known accumulations, (2) from deepening 
existing wells to a different (but known) 
reservoir, (3) from infill wells that will increase 
recovery, or (4) where a relatively large 
expenditure (e.g. when compared to the cost 
of drilling a new well) is required to (a) 
recomplete an existing well or (b) install 
production or transportation facilities for 
primary or improved recovery projects. 

Table A4.1: Recoverable Resources Classes and Sub-Class 
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Licence SEL 13/98 

Empire Due Diligence Report, 2011 (Reference 17) 

Licence boundaries supplied by TOG 
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Prospective Resources Assessment of the Bellevue and Thunderbolt Structures, Licence EL 14/2009, Tasmania 

Stratigraphic Boreholes -  Drilled by Great South Land Minerals  

GSLM Annual Report , 2012 (Reference 7) 
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Prospective Resources Assessment of the Bellevue and Thunderbolt Structures, Licence EL 14/2009, Tasmania 

Lonnavale Seep, Southern Tasmania 

Source: GSLM Annual Report  
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Prospective Resources Assessment of the Bellevue and Thunderbolt Structures, Licence EL 14/2009, Tasmania 

Generalised Stratigraphic Column, Tasmania Basin  

Source: GSLM Presentation, 2011 

APEA Journal, Bendall et al, 

2000 
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Larapintine System – Ordovician Maturity Distribution  

APEA Journal, Bendall et al, 2000 
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Mid-Ordovician Paleogeographic Map of the Larapintine Sea  

Empire Due Diligence Report, January 2011 
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Larapintine System, Maturation Based on Conodont Colour Alteration Index 

Source: GSLM Presentation, 2011 
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Tasmania Basin Source Rock Maturity, Measured VR - Liffey Group & Woody Island  

The Geology and hydrocarbon potential of the glaciomarine Lower Parmeener Supergroup, Tasmania 

Basin, C.M. Reid et al, 2004 
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Theoretical Burial Profile & Calculated Hydrocarbon Generation - Woody Island & 

Tasmanite Shale, Styx Valley Region 

The Geology and hydrocarbon potential of the glaciomarine Lower Parmeener Supergroup, Tasmania 

Basin, C.M. Reid et al, 2004 
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Mid-Permian Palaeogeography Map – Reservoir Distribution & Thickness 

The Geology and hydrocarbon potential of the glaciomarine Lower Parmeener Supergroup, Tasmania 

Basin, C.M. Reid et al, 2004 
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Generalised Stratigraphic Column of Parmeener Supergroup 

 

The Geology and hydrocarbon potential of the glaciomarine Lower Parmeener Supergroup, Tasmania 

Basin, C.M. Reid et al, 2004 
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Seismic Base Map  

Bellevue and Thunderbolt Areas Indicated 

 

Licence of EL 14/2009 indicated in red 

Larger area of previous licence SEL 13/98 in black  

 

Maps from TOG Kingdom project 

Licence boundaries supplied by TOG 
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Bellevue Prospect – Map Indicating Primary Seismic Lines Across Prospect   Gordon 

Group: Upper Limestone Seismic Horizon (Structure in Two-way Time) 

 

Maps from TOG Kingdom project 
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Bellevue Prospect: West-East Trending Seismic Lines Across Structure 

 

Line TB02B-BQ Line TB01-TD NW SE W E 

Gondwana-unconformity 

Gondwana-unconformity 

Sections from TOG Kingdom project 
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Bellevue Prospect: North-South Trending Seismic Lines Across Structure 

 

Line TB01B-PB Line TB02B-BZ NW SE W E 

Gondwana-unconformity 

Sections from TOG Kingdom project 
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Bellevue Prospect -  Gordon Group: Upper Limestone Seismic Horizon (Structure in Two-

way Time)   Area Closures for Low, Best & High Cases Indicated  

 

High case P10 

Low case P90 

Best case P50 

Maps from TOG Kingdom project 

Max case 
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Bellevue Prospect - Gordon Group: Lower Limestone Seismic Horizon (Structure in Two-

way Time)   Area Closures for Low, Best & High Cases Indicated  

 

High case P10 

Low case P90 

Best case P50 

Maps from TOG Kingdom project 

Max case 
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Thunderbolt Lead - Map Indicating Primary Seismic Lines Across Structure 

Gordon Group: Upper Limestone Seismic Horizon (Structure in Two-way Time) 

 

Maps from TOG Kingdom project 
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Thunderbolt Lead 

Seismic Lines Across Northern Sector of Structure 

 
Line TB02B-HB Line TB02-BA W E S N 

Sections from TOG Kingdom project 

Gondwana-unconformity Gondwana-unconformity 

Lower Limestone Marker 
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Thunderbolt Lead 

Seismic Line Across Southern Sector of Structure 

 

Section from TOG Kingdom project 

Line TB02B-BHC E W 

Lower Limestone Marker 

Gondwana-unconformity 
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High case P10 

Low case P90 

Best case P50 

Maps from TOG Kingdom project 

Max case 
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Thunderbolt Lead  -  Gordon Group: Lower Limestone Seismic Horizon (Structure in Two-

way Time)    Area Closures for Low, Best & High Cases Indicated  

 

High case P10 

Low case P90 

Best case P50 

Maps from TOG Kingdom project 

Max case 
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