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1. Executive Summary 
 
The Directors  Mr Andrea De Cian 
AWE Limited  Grant Thornton Corporate Finance Ltd 
Level 12, 100 Pacific Highway,  Level 17, 303 Kent Street 
North Sydney, 2060  Sydney NSW 2000 

 

19 February 2018 

 

Dear Directors and Independent Expert, 

 

Independent Technical {ǇŜŎƛŀƭƛǎǘΩǎ wŜǇƻǊǘ ƻƴ ǘƘŜ Petroleum Assets of AWE Limited 

 

Grant Thornton Corporate Finance όάGrant Thorntonέύ has been appointed by the Directors of AWE Limited 

όάAWEέύ as the Independent Expert in relation to the proposed Mitsui takeover όǘƘŜ άtǊƻǇƻǎŜŘ 

¢ǊŀƴǎŀŎǘƛƻƴέύΦ  

To assist Grant Thornton in preparing its Independent Expert Report in relation to the Proposed Transaction, 

Grant Thornton has provided instructions to RISC Advisory tǘȅ [ǘŘ όάwL{/έύ ǘƻ ǇǊŜǇŀǊŜ this document an 

Independent Technical SpecialistΩǎ Report in relation to the petroleum assets of AWE.  

The Technical Report documents our review of the petroleum reserves, resources and associated 

development schedules, production and cost forecasts. We have audited the estimates provided by AWE 

and made such adjustments that in our judgement were necessary to provide a reasonable assessment and 

reflect current information. We prepared scenarios for valuation of the properties by Grant Thornton. This 

report also provides a description and economic analysis to assist Grant Thornton with their valuation of 

!²9Ωǎ AAL discovery and the exploration properties which form part of the Proposed Transaction. 

Reserves and contingent resources 

The estimated 2P reserves and 2C contingent resource volumes net to AWE as at 31 December 2017 are 

shown in Table 1-1 and Table 1-2, respectively. Reserves and resources have been evaluated in accordance 

with PRMS Guidelines. 

Table 1-1: 2P reserves net to AWE as at 31/12/2017 

Category Area/Project 
Gas LPG Cond. Developed Undeveloped Total 

PJ ktonne MMbbl MMboe MMboe MMboe 

2P 

Otway - Casino Gas Project 32.8 - 0.02 5.5 - 5.5 

Bass Basin ς Yolla 27.3 76.0 0.91 4.9 1.4 6.3 

Perth Basin ς Waitsia, Beharra 
Springs 

418.2 - 0.09 6.9 62.9 69.8 

Total 2P 478 76.0 1.0 17.3 64.3 81.6 
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Table 1-2: 2C contingent resources net to AWE as at 31/12/2017 

Category Area/Project 
Gas LPG Cond. Oil Total 

PJ kT MMbbl MMbbl MMboe 

2C 

Otway - Casino Gas Project  7.4  - 0.07 -   1.30 

Bass Basin ς Trefoil et al 112.5  394.4 6.53 0.72  30.55 

Perth Basin - Waitsia and Corybas  241.3 - 2.01 -   42.23 

Indonesia - Ande Ande Lumut -  - - 46.5  46.50  

Total 2C 361 394 8.6 47.2 120.6 

Notes to tables: 

1. A combination of probabilistic and deterministic methods have been used. 

2. Reserves and contingent resources have been aggregated arithmetically.  

3. The reference point for reserves determination is the custody transfer point for the products. Reserves 

are stated as sales quantities net of fuel and flare. 

4. All the above reserves and contingent resources are considered conventional. 

5. PJ means one petajoule (1015 joules). 

6. ktonne is one thousand metric tonnes. 

7. MMbbl is one million barrels. One barrel is 158.99 litres. 

8. MMboe is one million barrels of oil equivalent. Conversion factors used to evaluate gas equivalent 

quantities are LPG 11.6 BOE/tonne, condensate 1.0 BOE/bbl, oil 1.0 BOE/bbl and sales gas 6.0 PJ/MMboe. 

9. The contingent resources have not been risked to reflect the chance of development 

10. The Ande Ande Lumut contingent resources are held under a PSC with entitlement to cost and profit oil. 

RISC has prepared sales gas and condensate production forecasts associated with the 2P reserves and 

Waitsia 2C Contingent Resources as shown in Figure 1-1. 

 

Figure 1-1: AWE Net 2P and Waitsia 2C gas sales and condensate production forecast 
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¢ƘŜ ²ŀƛǘǎƛŀ ǇǊƻƧŜŎǘ ƛƴ ǘƘŜ tŜǊǘƘ .ŀǎƛƴ Ƙŀǎ !²9Ωǎ ƭŀǊƎŜǎǘ ǊŜǎŜǊǾŜǎ ŀƴŘ ŎƻƴǘƛƴƎŜƴǘ ǊŜǎƻǳǊŎŜǎΦ troduction 

commenced from the Stage 1A development at rates of up to 10 TJ/d in August 2016. Stage 2 development 

is planned to complete the development in the high deliverability Kingia and High Cliff Sandstone (HCSS) 

reservoirs. AWE is planning a final investment decision (FID) on the 100 TJ/d Stage 2 project in 2018 and to 

commence production in 2020. RISC has developed Waitsia production and cost forecasts for the following 

four development scenarios: 

1. Development of 1P reserves through the planned 100 TJ/d facility; 

2. Development of 2P reserves through the planned 100 TJ/d facility; 

3. Development of 2P reserves through the 100 TJ/d facility expanded to 200 TJ/d after 3-4 years; 

4. Development of 2P + unrisked 2C resources with the expanded 200 TJ/d facility.  

RISC estimate that expansion of the 100 TJ/d facility to 200 TJ/d after 3-4 years is likely as gas demand 

increases and recommend this as the base case evaluation scenario.  

The Contingent Resources shown for the Waitsia Stage 3 project are from lower deliverability reservoirs in 

the High Cliff Sandstone, IRCM and Dongara Sandstone. The higher CGR estimated in the Dongara results in 

greater condensate production than in the Waitsia Phase-1A and Phase-2 Kingia/HCSS development. RISC 

has estimated larger contingent resources in the IRCM and Dongara than AWE. We estimate Waitsia 

Contingent Resources to have a 25% chance of progressing to commercial development. The risks are 

dependent on the ability to extract hydrocarbons in commercial quantities employing horizontal wells 

and/or fracture stimulation technology and favourable gas prices. The Contingent Resources are not risk 

adjusted. A discussion on the risks is provided in our report.  

The Henry-3 development well is planned for the Casino project and the JV is pursuing opportunities to 

transfer processing of Casino gas to an alternative processing facility (location confidential) in calendar year 

2019 to increase reserves and extend the field life.  

AWE is also evaluating the development potential of the AAL field in Indonesia and the Trefoil field in the 

Bass Basin. At this point, there is no firm commitment or schedule for the development of these projects. 

Potential production from these less mature contingent projects is not included in Figure 1-1.  

Table 1-3 shows AWEΩǎ net operating and minor capital expenditure for the financial year 2017 (actual) and 

forecast expenditure for financial years 2018 and 2019. This covers the costs for ongoing operations and 

minor capital expenditure in the producing fields.  
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Table 1-3: AWE Net Producing Field Operating Expenditure and minor Capital FY2017 to FY2019 A$ million 

Project Cost Type FY2017 Actual FY2018 Forecast FY2019 Forecast 

Otway ς Casino Gas Project 
Operating 0.8 1.8 1.2 

Capital 1.2 10.5 19.5 

Bass Basin ς Yolla & Trefoil 
Operating 19.9 21.8 22.9 

Capital 15.4 3.4 2.8 

Perth Basin ς Waitsia and 
Beharra Springs1 

Operating 9.5 8.8 7.1 

Capital 18.9 27.8 61.8 

Total 

Operating 30.2 32.4 31.2 

Capital 35.5 41.7 84.1 

 

Table 1-4 below summarises the estimated net future cumulative expenditure on the Waitsia, Corybas and 

AAL contingent resource projects from 31 December 2017, as well as abandonment and rehabilitation 

expenditure on all developments. 

 

Table 1-4: AWE Net Future Capital and Operating Cumulative Expenditure from 31 December 2017 (A$ million, 2018 RT)  

 
Capital Costs Operating Costs 

Abandonment 
Costs 

Otway ς Casino Gas Project 35.1 49.1 32.5 

Bass Basin ς Yolla & Trefoil 11.8 123.3 48.0 

Perth Basin ς Waitsia and Beharra Springs 

Reserves2 
434.4#1 250.8 146.8 

Waitsia Contingent Resources 306.5 307.4 29.0 

Corybas Contingent Resources 59.1 38.3 1.6 

Ande Ande Lumut Contingent Resources 409.4 1,194.8 56.6 

Total 1,256 1,964 315 

#1: Includes A$270 million to progress Waitsia Stage-2 project to first gas in 2020. Remainder largely Waitsia Stage-2 
post start-up. 

 

Details of the costs and production profiles associated with the development and production of these 

resources are included in our report.  

                                                           
1 Includes ongoing operational and abandonment and rehabilitation spend for decommissioned assets in the Perth 
basin. 
2 Includes ongoing operational and abandonment and rehabilitation spend for decommissioned assets in the Perth 
basin. 
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Comparable Transaction Analysis of Ande Ande Lumut Contingent Resources 

RISC has used comparable transactions to assist Grant Thornton with their valuation of the AAL field in 

Indonesia. 

The transactions reviewed have been limited to a contingent resource oil dominated resource base in PSC 

regimes post 2014 after the oil price crash. In our opinion earlier transactions will provided an overly 

optimistic view of value compared to the current market. 

Since 2014, there have been a relatively limited number of oil dominated contingent resource transactions 

in PSC regimes. We have used SE Asian and African transactions to provide an indicative range. Our analysis 

indicates a range of unit values as indicated in Table 1-5. 

Based on a 2023 start up, the estimated oil recovery to the end of the PSC term in 2034 is approximately 79 

MMbbl gross. The analysis supports a valuation for !²9Ωǎ 50% interest in AAL in the range A$40 to 79 million 

with a mid-range value of A$59 million. These values are exclusive of the free carry. 

Table 1-5: AAL Comparable Transaction Analysis ς A$ million net to AWE 

  Low Mid High 

Unit Value A$/bbl 1.0 1.5 2.0 

Value A$million 40 59 79 

 

¢ƘŜ [ƻŎŀƭ DƻǾŜǊƴƳŜƴǘ Ƙŀǎ ŀƴ ƻǇǘƛƻƴ ǘƻ ǘŀƪŜ ŀ мл҈ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ !![ ŘŜǾŜƭƻǇƳŜƴǘΣ ǊŜŘǳŎƛƴƎ !²9Ωǎ 

interest from 50 to 45%. They would either pay their own way as a JV partner or more likely have their share 

of development costs carried by the other JV parties who would then retain the cost recovery. Such 

Government participation is common in PSCs in the area, and incorporated in the transaction values 

ŘƛǎŎǳǎǎŜŘΦ ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘƛǎ ŀƴŀƭȅǎƛǎ !²9Ωǎ рл҈ t{/ ƛƴǘŜǊŜǎǘ Ƙŀǎ ƴƻǘ ōŜŜƴ ǊŜŘǳŎŜŘ ǘƻ пр҈ due to potential 

Government participation.  

AWE has a US$88 million carry on AAL development costs from the Santos acquisition. However, this carry 

has the risk of delaying development as development may be sub-economic for Santos while it is economic 

for AWE. This carry has some value to AWE that is not incorporated into the value in Table 1-5.  

 

Exploration value 

RISC has used a number of methods to assist Grant Thornton with their valuation of AWEΩǎ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ 

appraisal properties. We considered comparable farm-out transactions in the current market and existing 

work program commitments in the AWE exploration portfolio. The resulting low, best and high case values 

indicated by this analysis for exploration properties in AWEΩǎ ǇƻǊǘŦƻƭƛƻ ŀǊŜ ǎƘƻǿƴ ƛƴ Table 1-6.  

A range of values is typically estimated for individual assets. While acquirers of the individual permits could 

value individual assets at either end of the value range, it is unlikely that potential buyers of the exploration 

asset portfolio would value all of the assets at either the arithmetically summed low or arithmetically 

summed high totals. 
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Their own assessments of individual permits will span the low, best or high outcomes based on factors 

ƛƴŎƭǳŘƛƴƎΥ ǘƘŜƛǊ ǎǘǊŀǘŜƎƛŎ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ǊŜƎƛƻƴ ƻǊ ƎŜƻƭƻƎƛŎŀƭ ōŀǎƛƴ ŦƻŎǳǎΤ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ŀƴ ŀǎǎŜǘΩǎ 

prospectivity and associated geological risks; the fiscal and regulatory framework applicable to the asset; 

accessibility of commercialisation routes, including markets and infrastructure, for each asset; equity 

interests, operator capability and joint venture partners in each asset. 

RISC accounts for the portfolio effects by estimating the low and high values of the portfolio of exploration 

assets at an estimated one standard deviation from the total mid value of the portfolio. There may be further 

adjustments required to the range based on judgement taking into account the specifics of the portfolio and 

market. 

Adjusting for portfolio effects, RISCΩǎ economic analysis indicates a value range on the AWE exploration 

assets of between A$11.5 million and A$26.0 million. 

Details of the analysis shown in Table 1-6 are contained in our report. 

Table 1-6: Economic Analysis of AWEΩǎ ŜȄǇƭƻǊŀǘƛƻƴ ǇƻǊǘŦƻƭƛƻΣ !Ϸ Ƴƛƭƭƛƻƴ net to AWE 

Project area Low (A$ million) Mid (A$ million) High (A$ million) 

Perth Basin 3.1 6.3 11.9 

Otway Basin 0 12.5 12.5 

Carnarvon Basin -1.5 0 4.0 

Onshore Taranaki Basin 0 0 2.5 

West Natuna 0 0 12.5 

Total Arithmetic Addition 1.6 18.8 43.4 

Total Portfolio  11.5 18.8 26.0 
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2. Introduction 

2.1. Description of the petroleum properties 

AWE has a portfolio of producing gas properties in the Perth, Otway and Bass Basins in Australia, 

undeveloped oil in the Northwest Natuna PSC, Indonesia and exploration tenements in the prospective 

Perth, Otway, Carnarvon and Taranaki basins Figure 2-1. 

 

 

Figure 2-1: Location map for AWEΩǎ petroleum tenements  

 

AWEΩǎ ǿƻǊƪƛƴƎ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ permits ranges from 25% to 100%. Details of the tenements are contained in 

Table 7-1 and Table 7-2 at the end of this report. 

The producing and undeveloped assets which AWE holds are: 

Á Waitsia Gas Project permits L1, L2 (50% and operator); 

Á Beharra Springs Gas Project permit L11 (33% non-operated interest) 

Á Casino Gas Project, permits VIC/L24, VIC/L30 (25% non-operated interest); 

Á Bass Gas Project, Permit T/L1 (35% non-operated interest) and associated Bass Basin retention leases; 
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Á Ande Ande Lumut oil field in the Northwest Natuna PSC, Indonesia (50%, non-operated interest). 

!²9Ωǎ active gas fields3 have been producing to the East Coast gas markets since 2006 and the West Coast 

gas markets since 1991 (Figure 2-2). The Casino and Bass Gas projects also produce appreciable volumes of 

condensate and LPG, however the Perth Basin assets produce predominantly dry gas. Gross cumulative gas 

production for the active fields estimated to 31 December 2017 is 575 PJ of gas, 475 ktonne of LPG and 6.9 

MMbbl of condensate (Table 2-1). 

 

Figure 2-2Υ !²9Ωǎ Perth Basin, Otway Basin and Bass Basin Gross Historical Gas Production 

 

Table 2-1: !²9Ωǎ tŜǊǘƘ .ŀǎƛƴΣ Otway Basin and Bass Basin Gross Production to 31 December 2017 

Field 
Gross Cumulative Production to 31 Dec 2017 

Gas PJ Condensate MMbbl LPG ktonne Total MMBOE 

Perth Basin Fields 42.4 0.0 0.0 7.1 

Casino Gas Project 357.9 0.3 0.0 59.9 

Bass Gas Project 174.4 6.6 474.6 41.2 

Total 574.7 6.9 474.6 108.2 

 

                                                           
3 The data shown for the Perth Basin excludes currently shut in fields such as Woodada, Corybas, XAGGS and Apium 
which there are no firm plans for further production. Production prior to 2004 not shown. 
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2.2. Terms of reference and basis of assessment 

 Terms of reference 

This assignment has been conducted under the terms of our engagement with AWE dated 13 December 

2017 and under the direction of Independent Expert, Grant Thornton. wL{/Ωǎ terms of reference are: 

Á A review of the technical assumptions underlying the future cash flows of the producing assets including 

resource and reserve estimation, production volumes, operating expenses, capital costs and other 

environmental and infrastructure considerations. RISC will advise Grant Thornton Corporate Finance on 

the reasonableness of these assumptions for valuation purpose and prepare various sensitivity/scenario 

cases; 

Á Valuation assessment of the exploration potential not included in the valuation assessment of the 

producing assets; 

Á Preparation of the Technical Report for inclusion in the Independent EȄǇŜǊǘΩǎ Report. The Technical 

{ǇŜŎƛŀƭƛǎǘΩǎ Report is to be addressed to Grant Thornton. 

 Basis of assessment 

The data and information used in the preparation of this report were provided by AWE supplemented by 

public domain information. RISC has relied upon the information provided and has undertaken the 

evaluation on the basis of a review and audit of existing interpretations and assessments as supplied making 

adjustments that in our judgment were necessary. Our assessment for the producing assets is based on 

production data up to dates ranging from 31 October to 31 December 2017 and where necessary, has been 

extrapolated to 31 December 2017 for reserves reporting purposes.  

RISC has reviewed the reserves/resources in accordance with the Society of Petroleum Engineers 

internationally recognised Petroleum Resources Management System (PRMS)4.  

We have reviewed the production forecasts, development plans and costs prepared by AWE. The reserves 

presented in this report are based on long term mid-case oil and gas price projections provided by Grant 

Thornton of 5.0 ς 5.5 A$/GJ real 2018 for WA gas, A$8 ς A$9/GJ real 2018 for East Cost gas, 65 ς 70 US$/bbl 

for oil in 2023 increasing with inflation. The long term exchange rates used was 0.75 to 0.80 USD/A$.  

Unless otherwise stated, all resources presented in this report are gross (100%) quantities with an effective 

date of 31 December 2017. Unless otherwise stated, all costs are in A$ real terms with a reference date of 

31 December 2017 (RT2018). 

 Exploration evaluation 

A range of oil and gas industry accepted practices can be used to estimate the value of exploration assets 

and these are discussed below. To assist Grant Thornton with their valuation, RISC has collated the relevant 

data and information for the alternative valuation methods.  

The VALMIN Code defines Value as the amount of money (or the cash equivalent of some other 

consideration) determined by the Expert in accordance with the provisions of the VALMIN Code for which 

the Mineral or Petroleum Asset or Security should change hands on the Valuation Date in an open and 

                                                           

4 SPE/WPC/AAPG/SPEE 2007 Petroleum Resources Management System 
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ǳƴǊŜǎǘǊƛŎǘŜŘ ƳŀǊƪŜǘ ōŜǘǿŜŜƴ ŀ ǿƛƭƭƛƴƎ ōǳȅŜǊ ŀƴŘ ŀ ǿƛƭƭƛƴƎ ǎŜƭƭŜǊ ƛƴ ŀƴ άŀǊƳΩǎ ƭŜƴƎǘƘέ ǘǊŀƴǎŀŎǘƛƻƴΣ ǿƛǘƘ ŜŀŎƘ 

party acting knowledgeably, prudently and without compulsion. 

Note that in this report, RISC in some instances uses mean or average values for prospective resources. The 

use of mean resource values is not permitted under ASX rules and should not be used in place of the 

permitted low, best and high estimates for ASX compliant resource statements. However, wL{/Ωǎ ǊŜǇƻǊǘ ƛǎ 

not intended to be an Australian Securities Exchange (ASX) compliant prospective resource disclosure. The 

purpose of using mean or average values is that in our opinion, where used, they may be more appropriate 

for estimating the fair market value of the exploration portfolio.  

2.2.3.1. Comparable transaction metrics 

The Value of exploration properties can be estimated using recent comparable transactions. Such 

transactions may provide relevant metrics such as Value per unit of reserves, contingent or prospective 

resources, and price paid per unit area of the permit or % interest. The VALMIN Code advises Value must 

also take into account risk and premium or discount relating to market, strategic or other considerations. 

This method has been developed for the AAL project contingent resources. 

2.2.3.2. Farm-in promotion factors 

An estimate of value can be based on an estimation of the share of future costs likely to be borne by a 

notional farmee under prevailing market conditions. A premium or promotion factor may be paid by the 

farmee. The promotion factor is defined as the ratio of the proportion of the activity being paid for and the 

amount of equity being earned. 

The nominal permit value is defined as the amount spent by the farmee divided by the interest earned. The 

premium value for the permit is the difference between the nominal value and the equity share of the cost 

of the activity divided by the equity interest being earned. 

The premium or promotion factor will be dependent upon the perceived prospectivity of the property, 

competition and general market conditions. The premium value is equivalent to the farmee paying the 

farmor a cash amount in return for the acquisition of the interest in the permit and is the fair market value. 

Farm-in transactions may have several stages. For example, a farmee may acquire an initial interest by 

committing to a future cost in the first stage of the transaction, but has an option to acquire an additional 

interest or interests in return to committing to funding a further work programme or programmes.  

Farm-in agreements can also include re-imbursement of past costs and bonus payments once certain 

milestones are achieved, for example declaration of commerciality, or achieving threshold reserves volumes. 

Depending on their conditionality, such future payments may contribute to value. However, they may need 

to be adjusted for the time value of money and probability of occurring. 

This method has been developed for selected exploration assets. 

2.2.3.3. Work programme 

The costs of a future work programme may also be used to estimate value. The work programme valuation 

relies on the assumption that unless there is evidence to the contrary the permit is worth what a company 

will spend on it. This method is relevant for permits in the early stages of exploration and for expenditure 
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which is firmly committed as part of a venture budget or as agreed with the government as a condition of 

holding the permit. There may need to be an adjustment for risk and the time value of money. 

This method has been developed for selected exploration assets. 

2.2.3.4. Expected monetary value (EMV) 

EMV is calculated as the success case NPV times the probability of success less the NPV of failure multiplied 

by the probability of failure. The EMV method provides a more representative estimate of value in areas with 

a statistically significant number of mature prospects within proven commercial hydrocarbon provinces 

where the chance of success and volumes can be assessed with a reasonable degree of predictability. EMVs 

may require discounting to estimate market value depending upon project maturity and uncertainty. 

The EMV valuation can also be used as a relative measure for ranking exploration prospects within a portfolio 

to make drilling decisions, assessing commercial potential and to demonstrate the commercial attractiveness 

of a permit, which may influence a buyer or seller. 

2.2.3.5. Market factors 

Since the latter part of 2014, oil prices have substantially declined from around the US$100/bbl to under 

US$30/bbl in January 2016. They have since recovered somewhat and are trading near US$65/bbl at the time 

of writing this report (Figure 2-3). AWEΩǎ ǎƘŀǊŜ ǇǊƛŎŜ Ƙŀǎ ǘǊŀŎƪŜŘ ǘƘŜ ƻƛƭ ǇǊƛŎŜ ŎƭƻǎŜƭȅ prior to the proposed 

transaction. 

 

Figure 2-3: Brent oil price and AWE share price 2014-2017 

 



 
 

 
RISC AWE ITSR - 20 February 2018.docx  Page 12 

 

Prior to the oil price decline, interest in exploration valuations was high and farm-in promotes of 2 or greater 

were being seen for quality acreage with large investment programs. Since then, there has been a paucity of 

transactions and anecdotally, RISC has identified that buyers are seeking farm-in promotes at or just above 

ground floor level.  

In response to the market factors, our experience has been that oil and gas companies have slashed their 

exploration budgets and the value of exploration companies has declined significantly, although there are 

some signs that with the stabilisation and partial recovery in prices, exploration activity is beginning to 

improve. Figure 2-4 shows the change in market capitalisation5 for selected ASX listed oil and gas companies 

with an exploration bias with conventional portfolios from October 2014 to December 2017. Out of the 24 

companies evaluated, 6 have de-listed or have been suspended (not shown in Figure 2-4), 6 have increased 

their market capitalisation and the remaining 12 companies have shown significant reductions6, averaging 

approximately 45% of their 2014 value (100% being equivalent to the 2014 value). 

Consequently, it is to be expected that unless there are special circumstances, market factors will result in 

significant reduction in the value of oil and gas exploration portfolios since October 2014. 

 

 

Figure 2-4: December 2018 Market Capitalisation compared to Oct 2014 for selected ASX listed exploration companies  

                                                           
5 Enterprise value is calculated as the market capitalization plus debt, minority interest and preferred shares, minus 
total cash and cash equivalents. 
6 The scale of the vertical axis is been truncated at 200% to improve its readability. 
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3. Geological overview  

3.1. Perth Basin 

The following summary of the regional geology of the Perth Basin is reproduced from Geoscience !ǳǎǘǊŀƭƛŀΩǎ 

website7 which is recommended as a useful reference source. 

The Perth Basin is a north to north-northwest trending, onshore and offshore sedimentary basin extending 

about 1,300 km along the southwestern margin of the Australian continent. This is a large (172,300 km2), 

structurally complex basin that formed during the separation of Australia and Greater India in the Permian 

to Early Cretaceous. It includes a significant onshore component and extends offshore to the edge of 

continental crust in water depths of up to 4,500 m. 

The structural architecture of the Perth Basin is the product of rifting during the Permian, Late Triassic to 

Early Jurassic and Middle Jurassic to Early Cretaceous, superimposed over pre-existing basement terrains. 

Extension during the Permian produced a series of deep (up to 15 km), north-south trending rift basins 

(Bunbury Trough and Dandaragan Trough) along the western margin of the Yilgarn Craton. The Abrolhos Sub-

basin represents a northwestern branch of the Permian rift system formed along the southwestern margin 

of the Northampton Complex, which is separated from the Dandaragan Trough by an intra-basin high 

represented by the Beagle Ridge, Dongara Terrace and Greenough Shelf, Figure 3-1. 

                                                           
7 http://www.ga.gov.au/scientific-topics/energy/province-sedimentary-basin-geology/petroleum/offshore-southwest-
australia/perth-basin 
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Figure 3-1: Regional setting and structural elements map for the Perth Basin (© Commonwealth of Australia (Geoscience 
Australia) 2014) 

The Houtman Sub-basin is a major depocentre for Triassic and Jurassic sedimentary rocks that formed as a 

westward thickening sag basin across a hinge zone during the Middle Triassic to Middle Jurassic, and was 

extensively faulted during Late Jurassic to Early Cretaceous rifting. The Vlaming Sub-basin is the major Middle 

Jurassic to Early Cretaceous rift basin in the Perth Basin and is characterised along its northern extent by a 

very large and deep half graben that dips to the west. The footwall block of this half graben consists of a 

series of shallow tilted fault blocks containing mainly Permian and older strata from the Edward's Island 

Block. 

Breakup during the Early Cretaceous (Valanginian) was associated with widespread inversion, erosion, strike-

slip tectonics and volcanism, which significantly modified the structural architecture of the Perth Basin.  

The stratigraphy and petroleum system elements of the Perth Basin developed during the tectonic evolution 

of the basin and vary significantly from north to south. Refer to Figure 3-2 which is a stratigraphic column 

applicable for the North Perth Basin and relevant to AWEΩǎ ǇŜǘǊƻƭŜǳƳ ǇŜǊƳƛǘǎΦ Lƴƛǘƛŀƭ ǊƛŦǘƛƴƎ ŜǎǘŀōƭƛǎƘŜŘ ŀ 

series of Permian to Early Triassic depocentres for fluvial and marine siliciclastics with minor carbonates and 
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coals in the north, while in the south fluvial siliciclastics and coals dominated. These Permian and Early 

Triassic-age rift-sag deposits are associated with the major petroleum system in the North Perth Basin, 

particularly the Kockatea Shale which forms an important oil source rock and regional seal to underlying 

reservoirs.  

Sandstone reservoirs relevant to AWEΩǎ ǇŜǊƳƛǘǎ ŀǊŜΥ 

Á Waitsia-Senecio Area: Early Permian Kingia Sandstone, High Cliff Sandstone and Irwin River Coal 

Measures (IRCM); the late Permian Dongara Sandstone; 

Á Beharra Springs/Redback Terraces/Tarantula: Late Permian Wagina Formation; 

Prospective shale gas targets are the Early Permian Carynginia Formation and the Triassic Kockatea Shale 

(Hovea Member). 

A second phase of rifting in the Late Triassic and Early Jurassic was associated with widespread fluvial and 

deltaic deposits, including a thick succession of siliciclastics and coals (Cattamarra Coal Measures), which are 

overlain by Middle Jurassic marine shales (Cadda Formation) in the north Perth Basin.  

It is uncertain which petroleum system elements are associated with the Zeewyck Sub-basin. However, it 

may contain Middle Jurassic to Early Cretaceous age source rocks. Late Cretaceous and Tertiary 

sedimentation has occurred under stable passive margin conditions and produced a thin cover of 

predominantly marine carbonates. Potential traps include tilted fault blocks, anticlines, compressional 

rollovers and structural/stratigraphic traps. 
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Figure 3-2: North Perth Basin stratigraphic column (© Commonwealth of Australia (Geoscience Australia) 2017) 
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The exploration status of the Perth Basin varies from sub-mature in the northern onshore area and immature 

to frontier in most offshore areas. 

Initial exploration for hydrocarbons in the Perth Basin began in the late 1940s with an onshore field survey 

and evaluation of water drilling commissioned by Ampol and Richfield Oil companies and gravity surveys by 

the Bureau of Mineral Resources.  

The onshore portion has had approximately 130 exploration wells drilled. Approximately 70 wells have been 

drilled in the vicinity of AWEΩǎ ǇŜǊƳƛǘǎ ŀƴŘ ǘƘŜǎŜ ǇǊƻǾƛŘŜ ŀ ǊŜŀǎƻƴŀōƭŜ ŘŀǘŀōŀǎŜ ŦƻǊ ǊŜǎŜǊǾƻƛǊ ŎƘŀǊŀŎǘŜǊƛǎŀǘƛƻƴ 

and resource estimation. 

Offshore exploration began in 1965. The most significant offshore discovery to date is the Cliff Head oil field 

located on the Beagle Ridge just east of the Abrolhos Sub-basin. Oil is produced from Permian reservoirs that 

are sealed by the Kockatea Shale. 

3.2. Otway Basin 

The Otway Basin is part of the Southern Rift System, the passive margin rift basin that formed as a product 

of the rifting of Australia from Antarctica during the breakup of the supercontinent Gondwana. It is situated 

in SW Victoria and SE South Australia, covering 150 000 km2, 80% of which is offshore (Figure 3-3). There are 

two major depocentres (the onshore and shallow Inner Otway Basin, and the deeper water Morum, Nelson 

and Torquay Sub-basins). These were filled principally by siliciclastic and carbonate sediment during the 

Cretaceous Period (Figure 3-3)8. 

 

Figure 3-3: Tectonic element map for Otway Basin8 

Petroleum occurrences are attributed to the Austral Petroleum Supersystem. The best reservoir is the Pretty 

Hill Formation, which exhibits 25% porosity and over 1000 mD permeability in the Katnook field. The Pretty 

                                                           
8 Geoscience Australia, Regional Geology of the Otway Basin. Offshore Petroleum Exploration Release, 2015.  
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Hill Formation is a braided fluvial sandstone, which is overlain by the sealing fluviolacustrine shales of the 

Laira Formation. Structures are steep sided, east-west trending, faulted anticlines, where Pretty Hill 

Formation has been juxtaposed against Laira Formation. Other good reservoir rocks are the Windemere, 

Waare, Flaxman and intra-Belfast units. In the Windemere unit, traps are unfaulted, low relief domes, sealed 

by overlying silts and shales of the Eumeralla Formation. Source rocks for the systems are the Casterton and 

Laira Formations (Figure 3-4). 

 

Figure 3-4: Otway Basin stratigraphic column (Commonwealth of Australia (Geoscience Australia) 2017) 

 

The basin has been explored since the 1980s, with the first commercial gas discovery in 1987. This was the 

Katnook Field, which was followed by the Ladbroke field in 1989. More recently there has been exploration 






































































































































































