
 

 
 

 
8 July 2010 
 
 
Company Announcements Office 
Australian Stock Exchange Limited 
10th Floor, 20 Bond Street 
Sydney  NSW  2000 
 
 
Dear Sirs 

 
INDEPENDENT EXPERT REPORT DELINEATES SIGNIFICANT  CSG & USG 
POTENTIAL OF EXPLORATION PERMIT 5/07-8 EP & THE BACKREEF AREA 

CANNING BASIN 
 
Oil Basins Limited (ASX codes OBL and OBLOA or the Company) recently commissioned an 
independent assessment of the coal seam gas (CSG) and unconventional shale gas (USG) potential of 
both Exploration Permit 5/07-8 EP and the Backreef Area  – Canning Basin, where the Company has 
interests as follows: 
 

 Exploration Permit 5/07-8EP – (OBL rights on issuance to be 50%) 
 

 Backreef Area – containing the Backreef Prospect (OBL net beneficial rights 90%) 
 

Refer to the attached Independent Expert Report by Consulting Geologist, Roger Meaney and the overall 
context in which this expert assessment has been made. In particular, investors are alerted to the 
following information:  

 
 
 Prospective Resources are those quantities of petroleum which are estimated, on a given 

date, to be potentially recoverable from undiscoverd accumulations.  Investors should not 
infer that because “prospective resources” are referred to that oil and gas necessarily 
exist within the prospects.  An equally valid outcome in relation to each of the Company’s 
prospects is that no oil or gas will be discovered. 
 

 Section 15.0 Risks contained within the attached report. 
 
As CSG Operator Designate for Exploration Permit 5/07-8EP, OBL believes this positive independent 
geological assessment of CSG prospectivity in the Company’s permits is both significant and represents 
strategic value to OBL shareholders. OBL understands that the Report is a first such comprehensive 
study in the Canning Basin and is based upon the earlier Coal Measures Assessment report announced 
previously to the ASX on 1 June 2010.  
 
The Independent Expert Report also for the first time delineates the previously unheralded USG 
prospective potential of both of these exploration areas, but especially the significant potential of the 
Noonkanbah Formation near Derby in Exploration Permit 5/07-8EP where a rich total organic content 
(TOC) >9% is evident from a prior vintage petroleum well (Booran-1) laboratory analysis.  
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Key findings of the attached Independent Expert Report are as follows: 
 
1. New work by the Company, which has been confirmed by this Report, has identified substantial 

potential for the presence of, and the potential to, develop non-conventional hydrocarbons in the 
Company’s Canning Basin tenements  - Exploration Permit 5/07-8 EP and the Backreef Area. 

 
2. Oil Basins’ Canning Basin acreage is known to contain extensive Permian coal measures 

(Lightjacket coal measures within the Liveringa Formation) and carbonaceous shales, correlatives of 
which are known to have sourced the gas and oil accumulations in the Cooper Basin of central 
Australia and Bowen Basin of eastern Australia.  

 
3. If the coals of the Liveringa Formation are like all the Permian aged coals of eastern and central 

Australia they should be good CSG targets as they are expected to be volatile and ’gassy’. Similar 
low cost east coast CSG development technologies may be applicable to Canning Basin coals. 

 
4. The Permian aged coals of the Canning Basin are thought to have considerable potential for coal 

bed methane drainage. These source beds, of the Lightjack Formation of the Liveringa Group, are 
thought to contain Type 2 or oil prone macerals, as confirmed by geochemical analyses of samples 
from oil wells, and could also have sourced conventional hydrocarbon accumulations.  

 
5. The estimated Lightjacket Formation ‘in-situ coal volumes’ are substantial:-  
 

i. High Estimate  118.2 Billion tonnes  
ii. Best Estimate    80.2 Billion tonnes  

iii. Low Estimate    50.6 Billion tonnes 
 
6. The estimated total gross estimated recoverable prospective CSG hydrocarbon resource in the 

’maximum’ (high), ’mean’ (best) and ’minimum’ (low) deterministic cases are:- 
 

i. Maximum case        10.0 TCF 
ii. Mean case                6.8 TCF 

iii. Minimum case           4.3 TCF 
 

OBL Net interest positions are estimated in the Attachment (Table 1a) 
 
6. The Permian aged shales of the basal Noonkanbah Formation appear to be candidates for fracturing 

and the production of shale gas, given their tight organic rich intervals. ‘Wet’, or condensate rich, 
headspace gas has been recorded from samples of this unit. The richness of this unit (within 
Exploration Permit 5/07-8 EP) has been confirmed by laboratory analyses of the vintage 1982 well 
Booran-1 (some 3.5 km south of Derby) – this evident wet trend of abnormally high TOCs >9% is 
evident with the assessment of West Kora-1 some 15km north east. 

 
7. The estimated gross potential unrisked shale gas in place (GIP) resource determinations:- 
 

i. Maximum case       527.5 TCF 
ii. Mean case               263.8 TCF 

iii. Minimum case         106.5 TCF 
 

OBL Net interest positions are estimated in the Attachment (Table 2a) 
 
 While no estimate of gross recoverable prospective resources is completely definitive at this very 

early stage of exploration assessment, the sheer size of this potential new USG play is significant 
(magnitude of the above USG GIP figures are more than comparable to those previously reported by 
other ‘more remote to existing infrastructure’ Canning Basin permit holders). The application of 
newly proven modern gas extraction techniques, with long-reach horizontal multi-lateral well drilling 
technologies and multiple-fraccing technologies (as used in the seven North American marine basins 
extracting USG), are worthy of further exploration assessment in both EP5/07-8 and the Backreef 
Area. 

 
 
 
 



 3

 
8. Should large enough volumes of gas, either of a CSG or USG shale genesis, be proven up then Oil 

Basins and its JV partner Backreef Oil would consider plans for the establishment of domestic gas 
supply for the local region or to the significant mineral operations in the Pilbara, and/or the 
establishment of either CSG or USG sourced liquified natural gas (LNG) plant feedstock supply to 
the proposed Kimberley LNG Hub at James Price Point and/or potentially the development of a large 
scale gas to liquids (GTL) synthesis plant situated near Derby. 

 
 
In conclusion, the Company is very pleased with the independent assessment and conclusions of this 
Independent Expert Report which demonstates the potential of significant prospective potential in both 
CSG and USG and believes that it will greatly assist the attractiveness of its ongoing farmout efforts. 
 
Yours faithfully 
 
 

 
 
 
Neil F. Doyle SPE 
Director 
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EXTRACT FROM INDEPENDENT EXPERT REPORT 
 
Although there is significant potential for both conventional and unconventional hydrocarbon 
resources, for CSG alone, undiscovered recoverable gross Prospective Resources (SPE 
definition) thought to be present in Oil Basins’ tenements are as tabled in Table 1 (with OBL Net 
positions are estimated in Table 1a) below:-  
  
Table 1. 
Gross 

Possible Recoverable Gross CSG Resources in EP5/07-8 & Backreef Area  
in Trillions of Cubic Feet of gas (TCF) 

 
 
Table 1a 
Net OBL  

Possible Recoverable Net CSG Resources in EP5/07-8 & Backreef Area  
in Trillions of Cubic Feet of gas (TCF) 

 
 
Specifically, in the case of shale gas the respective unrisked potential gross ‘gas in place’ 
resources are estimated in Table 2 (with OBL Net positions are estimated in Table 2a):-  
 
 
Table 2. 

Possible Potential Unrisked Gross Shale Gas-in-Place Resources in EP5/07-8 & Backreef Area  
in Trillions of Cubic Feet of gas (TCF) 

 
 
Table 2a 
Net OBL 

Possible Potential Unrisked Gross Shale Gas-in-Place Resources in EP5/07-8 & Backreef Area  
in Trillions of Cubic Feet of gas (TCF)  

TENEMENT  LOW ESTIMATE BEST ESTIMATE HIGH ESTIMATE  

EP5/07-8       4.1 TCF        6.5 TCF         9.6 TCF 

BACKREEF AREA        0.2 TCF       0.3 TCF         0.4 TCF 

TOTAL        4.3 TCF        6.8 TCF         10.0 TCF  

TENEMENT  LOW ESTIMATE BEST ESTIMATE HIGH ESTIMATE  

EP5/07-8 (50%)       2.05 TCF        3.25 TCF         4.80 TCF 

BACKREEF AREA  
(90%) 

      0.18 TCF       0.27 TCF         0..36 TCF 

TOTAL        2.32 TCF        3.52 TCF         5.16 TCF  

TENEMENT  LOW ESTIMATE BEST ESTIMATE HIGH ESTIMATE  

EP5/07-8     101.2 TCF       253.1 TCF      506.2 TCF 

BACKREEF AREA          4.3 TCF        10.7 TCF       21.3 TCF 

TOTAL       105.5 TCF       263.8 TCF       527.5 TCF  

TENEMENT  LOW ESTIMATE BEST ESTIMATE HIGH ESTIMATE  

EP5/07-8 (50%)       50.6 TCF       126.6 TCF      253.1 TCF 

BACKREEF AREA  
(90%) 

        3.9 TCF          9.6 TCF       19.2 TCF 

TOTAL       54.5 TCF       136.2 TCF       272.3 TCF  



about US$35 per barrel oil price with feedstock priced at A$1.25 /gigajoule, 
whereas an increase in gas price to A$ 2.50 would raise the breakeven point to 
about US$40/bbl oil price. This projection is based on the utilization of yet to be 
discovered resources.  
  
Higher plant capacities than that above have also been studied by other 
operators. The authors of the above mentioned report have also reported on the 
potential of a 140,000 bbl/day plant located in central Australia.  
  
 
12.0 FRACTURE STIMULATION  
  
The likely success of fracture stimulation to enhance reservoir performance of 
non-conventional reservoirs can only be evaluated after exploration drilling and 
the coring of reservoirs to produce reservoir models. This applies for all the tight 
shale intervals and for the coal bed methane drainage wells. The author’s 
expectation is that it will be successful. Such fracturing should access gas in the 
tight, but gas saturated carbonaceous shales, and that adsorbed to the face of 
the coals. This could make a further large contribution and addition to any 
conventional hydrocarbons which may be produced. 
 
In the case of shale gas it is expected that horizontal wells will be required to 
obtain commercial levels of gas production. These lateral or long reach wells 
drilled horizontally, through the gas shale, from a vertical parent bore act in a 
similar way to drives in a mine and open up a much larger cross section of the 
shale to the well bore and to drainage.  
  
 
13.0 UNTESTED PLAYS  

  
No play, not even a conventional play, has been definitively tested in the Fitzroy 
Sub-basin. Non-conventional exploration, which is now the major focus of activity 
in the United States of America and Canada in particular, has ever been 
undertaken in the Canning Basin. 
 
Most of the few existing petroleum exploration wells located in the Canning Basin 
are not definitive crestal tests or have not tested robust fault independent 
closure. Most conventional wells have been sited on the Lennard Shelf and 
Jurgurra Shelves which flank the Fitzroy Trough to the north and south 
respectively. The section on the shelves is carbonate rich and unfortunately it is 
cemented and tight with little or no porosity and permeability. 
 
No exploration for coal bed methane, nor for shale gas has been conducted in 
the area. No fracture stimulation of tight reservoirs has been attempted in the 
acreage. In light of the above it is suggested that Oil Basins’ exploration program 
be directed towards the testing of large uplifted structures, this will evaluate both 



the conventional and non-conventional potential of the acreage simultaneously. 
Several types of traps should be tested between the basin depocentre and the 
basin margin shelves. The faults systems fringing the Fitzroy Trough have 
suffered episodic movement, much of which has been compressive. However 
some of this compression has been oblique and has resulted in transpressive 
structuring and relay or offset faulting.  This results in alternating troughs and 
horst or up-lifted blocks, hence the coals and shales of restricted and euxinic 
deposition are often concentrated in localized  depocentres. As a result it is 
recommended that exploration be concentrated adjacent to the Pinnacle Fault 
System, which defines the northern-western boundary of the Fitzroy Trough and 
adjacent to the unnamed fault near the western boundary of EP5/07-8. 
 
Given the episodic structuring in the basin, generally traps in formations of 
differing ages are spatially co-incidental, hence a well will test the entire 
prospective section, if drilled deep enough.  

  
The coals should be fully cored for the evaluation of their suitability for coal bed 
methane extraction. Similarly the organic rich thermally mature shales should be 
analysed for shale gas properties. If the results are positive then blanket 
development drilling could commence. A similar situation exists for the shales 
with shale gas potential. 
 
 
14.0 POTENTIAL UNDISCOVERED RESOURCE 

  
A large prospective, but as yet undiscovered, hydrocarbon resource appears to 
be present in Oil Basins’ Canning Basin acreage. It is not possible to accurately 
quantify the possible resource due to the lack of specific definitive data on coal 
properties and on the gas saturation of the shales and its mechanical properties. 
To date all exploration within the area has been frontier oil exploration and was 
not focused on non-conventional hydrocarbon resources. The author considers 
that the chance of discovering conventionally reservoired hydrocarbons within Oil 
Basins’ Canning Basin acreage is also high. 
 
Rudimentary well data from the many conventional oil exploration wells drilled in 
the Production Licences, held by Buru, around the Blina and associated oil fields 
and those around Buru’s Production Licences, and in and around EP5/07-8 and 
the Backreef Area and regional seismic data indicates that thick and widespread 
coal horizons and rich organic and thermally mature shales are present in the 
Canning Basin sequence in Oil Basins’ acreage.  Hence the potential for coal 
seam gas and shale gas extraction exists.  
  
Samples obtained in the drilling of oil exploration wells indicate that many of the 
thermally mature and organic rich shales in the Canning Basin sequence are 
likely to be gas saturated. They are known to have a widespread distribution.  
Wire-line logs and gas detector instrumentation confirm this high hydrocarbon 



saturation. Geochemical analyses indicate that these units are extremely rich 
source rocks with oil generative potential, this has been proven empirically by 
production at the Blina, Sundown, West Terrace and Boundary, amongst others, 
oilfields. A potentially economic gas flows have also been obtained from the one 
of the reservoirs units, which appear to have been damaged during drilling, of the 
Anderson Formation at Point Torment 1. Good gas shows were obtained from 
other units in the nearby Stokes Bay 1/Valentine 1 well. The widespread tight 
thermally rich thermally mature shales appear to be good candidates for shale 
gas extraction. It is expected that fracture stimulation to enhance gas flow rates 
will be required  
 
  
14.1  Potential Non-Conventional Hydrocarbon Resource 
 
Little quantitative data is known from the Lightjack Formation coals, although 
they are known to be widespread. The reader is referred to the Westby 
Consulting report on coal exploration in the Canning Area of the Canning Basin 
for a discussion on coal properties. Some knowledge has also obtained from the 
intersections of coal in oil exploration wells.  
 
The seismic coverage within EP5/07-8 is quite restricted so no seismic mapping 
has been conducted over the company’s acreage. However a structural contour 
map to the Top of Liveringa Group with datum at Mean Sea Level (MSL) has 
been prepared and is included as Figure 11. This new Oil Basins map shows that 
the Liveringa Group, and consequently, the Lightjack Formation is in outcrop or 
not present to the north-east of the company’s acreage and to the south-east. It 
is known to be in outcrop in the Paradise area where an open cut mining 
operation is planned. It is also not present to the west of the acreage. The map 
shows a depocentre along the western boundary of the acreage. 
 
The coal seams in the Lightjack Formation are close to the base of the unit and 
this unit is conformably underlain by the Permian Noonkanbah Formation, the 
richest source rock in the basin. A new Oil Basins sub-sea structural contour map 
to the Top of the Noonkanbah Formation is included as Figure 12. As is 
expected, the maps are very similar. 
 



  
 
The Noonkanbah Formation has been mapped as it holds, particularly in its 
deeper area, shale gas potential. 
 
The maximum coal thickness is 20 m in the Booran 1 well. In general the coal 
has two major seams near the base of the unit. The upper seam has an average 
thickness of approximately 2.5 m whereas the lower seam has an average 
thickness of approximately 7.0 m, with maximum values of 4 m and 10 m 
respectively. It is thought that coal seam thickness will be the main variable in the 
potential resource determinations. Hence maximum, mean and minimum values 
of 14 m, 9.5 m and 6 m respectively have been assumed for the maximum, mean 
and minimum or “high”, “best” and “low” potential resource determinations. 
 
No gas saturation values have been determined for these coals, however values 
from the correlative Bowen Basin units in Queensland average about 11 
m3/tonne. However other correlatives in the similar aged Galilee basin of 
Queensland have a gas saturation of about 3.6 m3/tonne. Similar values, to the 
latter, have been determined from the Jurassic aged Walloon Coal Measures of 
the Mesozoic aged Surat Basin sequence, which overlies the Bowen Basin. On 
lithological and depositional grounds the Lightjack Formation coals are similar to 
the Surat Basin coals.  
 
The gas saturation value depends on the nature of the coal, rank and burial 
depth, the deeper the coals the higher the gas saturation. The Canning Basin 
coals have been more deeply buried than they presently are and the quite high  



 

 
 
average VO values measured for these coals suggest that the gas saturation 
maybe higher than in the Surat Basin. 
 
The Triassic coals in the Ipswich Basin have gas saturations ranging from 5.8 
m3/tonne to 11.1 m3/tonne. These values were measured from cores taken at 
depths of 300-430 metres and 432-492 metres, respectively, from a well drilled at 
the Swanbank Power Station in Queensland.  
 
As a consequence a gas saturation value of 4.0 m3/tonne has been assume for 
the Canning Basin coals and is it thought to be appropriate. This latter figure will 
be used in the possible resource determination for the Lightjack Formation. 
 
After reviewing all well and coal data it appears that all of EP5/07-8 has coal 
below 300 m and hence is prospective for CBM, hence the area of the CSG in 
EP5/07-8 is 5062 km2. The Backreef Area has only about 60% of its area of coal 
below 300 m, hence the corresponding area of CSG interest in the Backreef Area 
is 213 km2. 
 
Note that the contouring in Figures 11 and 12 are based on a MSL datum. The 
Kelly Bushing is approximately 97 m above MSL at Jum Jum 1, the deepest well 
intersection. See Figure 12 in the Westby Consulting report for the area of 
potential Lightjack Formation coal.. 
 



The economic cut-off value for coal bed methane extraction is undefined and a 
figure of -1,000 metres is arbitrary and indicative, however coal bed methane 
drainage from coals at of approximately 1, 000 metres were considered to be 
economic by the large US company, Enron, in the Galilee Basin in lower gas 
saturated coals. The cut-off depth will be dependent on gas saturation and the 
performance of crestal wells however an estimate of -1,100 metres appears 
reasonable. All of the coal in Oil Basins’ potentially prospective area is above 
this. 
  
Using standard conversion factors taken, from the “Field Geologists’ Manual“ 
published by the Australasian Institute of Mining and Metallurgy, for long tons to 
metric tonnes, the amount of coal of unknown composition per metre depth per 
square kilometre to coal mass, and for m3 to ft3  and a coal specific gravity of 1.6 
grams/cubic centimetre (g/cm3) and using the above gas saturation values the 
calculation for the likely amount of gas contained in these coals has been 
completed, for a maximum, mean and minimum case. The values, which are 
indicative, are detailed below. 
 
The economic cut-off value for coal bed methane extraction of -1,100 metres is 
also indicative, however coal bed methane drainage from coals at of 
approximately 1, 000 metres were considered to be economic by the large US 
company, Enron, in the Galilee Basin, in lower gas saturated coals. The cut-off 
depth will be dependent on gas saturation and the performance of crestal wells, 
however an estimate of 1,250 metres appears reasonable. 
 
14.1.1 Potential in place CSG resource 
 
It has been assumed that the Lightjack Formation coals extend over the entire 
5062 km2 of EP507-8 including the area under water in King Sound. Should that 
area contain CSG then deviated and/or barge based wells could be used to 
recover any potential resource contained within.  The area of CSG potential also 
covers 60% of the Backreef Area or an additional 213 km2. 
 
The major variable is net coal seam thickness, Maximum, Average and Minimum 
values of 14 m, 9.5 m and 6 m, respectively, have been determined from coal 
exploration data. Using the maximum, mean and minimum net coal thicknesses 
mentioned above and other coal properties as detailed in the Westby Consulting 
report the respective potential CSG resource for each case could be:- 
 
 
 
 
 
 
 
 



High Estimate (14 m average net seam thickness) 
  
Lightjack Formation sequence= 12.5 TCF 
 
  
Best Estimate (9.5 m average net seam thickness )  
  
Lightjack Formation sequence= 8.5 TCF 
 
  
Low Estimate (6 m average net seam thickness)  
  
Lightjack Formation sequence= 5.4 TCF  
 
 
These figures are considerable and compare favourably with values accepted by 
Halliburton, a specialist service company, for some other significant methane 
producing basins. That company estimates that the in place methane resource in 
the San Juan Basin of New Mexico, the most gas saturated basin in the USA, is 
between 68 and 84 TCF. They believe that the Appalachian Basin of the eastern 
USA holds an in place resource of 66 TCF and that the Northern Bowen Basin of 
eastern Australia has an in place methane resource of 136 TCF. It must be 
remembered that Oil Basins’ acreage is but a small portion of, and probably the 
most prospective part, of the Canning Basin, the Fitzroy Trough. 
  
It is expected that 80% of this indicative possible resource may is recoverable. 
Although the amount of the potential resource, ultimately recovered, will depend 
on gas saturation, flow rates, the number of and the spacing of drainage wells, 
the success of probable fracture stimulation operations and other factors.  
 
Not enough data is available on reservoir and gas saturation values to make 
comprehensive probabilistic estimates of “low”, ‘”best” and “high” cases. Such 
estimates have been made on a deterministic basis using possible expected 
seam thicknesses. 
 
 
 
 
 
 
 
 
 
 
 
 



The corresponding respective estimated coal volumes for these cases are;- 
 
High Estimate (14 m average net coal thickness)   
  
Lightjack Formation sequence= 118.2 Billion tonnes 
 
  
Best Estimate (9.5 m average net coal thickness )  
  
Lightjack Formation sequence= 80.2 Billion tonnes 
 
  
Low Estimate (6 m average net coal thickness)  
  
Lightjack Formation sequence= 50.6 Billion tonnes  
 
 
14.1.2 Potential recoverable CSG resource 
 
An 80% recovery factor has been assumed in all the potential recoverable 
resource determinations. The respective values are:- 
 
High Estimate (14 m average net seam thickness)   
  
Lightjack Formation sequence= 10.0 TCF 
 
  
Best Estimate (9.5 m average net seam thickness )  
  
Lightjack Formation sequence= 6.8 TCF 
 
  
Low Estimate (6 m average net seam thickness)  
  
Lightjack Formation sequence= 4.3 TCF  
 
Oil Basins Canning Basins’ Canning Basin acreage could host a 
substantial CSG potential undiscovered resource. 
 
14.2 Shale Gas Potential Resource  
  
The data available for a determination of the magnitude of a potential shale gas 
resource is even more limited than is the case for CSG. Very thick intervals of 
thermally mature organic rich marine shales are present in the basin and they 
should be good candidates for shale gas exploration. Many indications of 
hydrocarbons, both oil and gas, have been recorded whilst drilling through them.  



For these units ideally more traditional oil industry parameters should be used in 
possible resource determinations. However there is not enough information, from 
drilling and analyses, to attempt to quantify the extent and thus the potential 
resources of hydrocarbons in these tight, low porosity and low permeability 
“reservoirs” in Oil Basins’ leases. Hence only indicative possible resource 
determinations will be conducted on these sequences.  
 
The major units with shale gas potential are;- 
 

• The Permian Noonkanbah Formation with approximately 400 m of 
net shale with TOCs of up to 9.37%. A very rich potential source rock. 
Traditionally this rock was considered to be too shallowly buried to be 
contributing to the conventionally reservoired hydrocarbons on the 
Lennard Shelf. However it has been buried more deeply in the past, 
there may be vitrinite reflectance suppression occurring and it appears 
to be rich in liptinitic macerals, which generate hydrocarbons early and 
quite profusely. Where sampled the Vo values indicate that it is 
immature. As the unit is buried more deeply in the west of EP5/07-8, 
at depths greater than 1km it can be expected to be mature in parts of 
the tenements. Head space gas analyses of wells in and around 
EP5/07-8 indicate high gas readings with high liquids homologues 
concentrations. These early wells were drilled way over balance and 
hydrocarbon indications could have been significantly suppressed, 
hence the unit should be sampled and analysized very carefully. 

 
• The Winifred Formation of the Permian Grant Group and to a lesser 

extent the Betty Formation of the same group. Taken from the wells 
surrounding EP6/07-8 there is an average of 325 m of shale in the 
combined Grant Group with an average TOC value less than 2%, 
however some intervals markedly exceed this average value. These 
potential source rocks are not as rich as the excellent Noonkanbah 
Formation. However the unit should be thermally mature over the 
entire area of Oil Basins’ tenements. 

 
• The Carboniferous lower Anderson Formation is a good oil or wet 

gas potential source rock which has an average net shale thickness of 
105 m and has TOC values as high as 7.25%. It is a rich source rock 
which is thermally mature. 

 
• Laurel Formation of Carboniferous age is also known to be excellent 

oil source rocks which are thermally mature. It contains an average of 
155 m of net shale and has TOC values of up to 7.25%. 

 
• Devonian aged Gogo Formation has recorded TOCs of up to 8%, it 

contains oil prone macerals and is thought to be the major contributor 
to the Blina oil accumulation. There are few full intersections of this 



unit so an average thickness is hard to determine. However from two 
intersections an average thickness of 44 m has been used. 

 
• Ordovician aged Goldwyer Formation is another good oil or gas 

source rock. There no full penetrations of this unit, an organic, 
thermally mature anoxic marine shale. Detailed geochemical analyses 
of this unit are not available. The unit attains a maximum thickness in 
the order 500 m in tenements held by other operators to the south of 
Oil Basins’ acreage. The TOC values rage from 3.9-62.2%, hence 
they are extremely rich source rocks and are known to be mature. The 
average TOC value on the Barbwire Terrace is approximately 6%.  It 
is an exploration target to the south of Oil Basins’ acreage, and should 
also be one in Oil Basins’ acreage. 

 
 14.2.1 Potential in place shale gas resource 
 
Many of the shales in the Canning Basin, particularly those listed above appear 
to satisfy all the requirements for the hosting a shale gas accumulations, namely 
organic rich thermally mature shales with clasts of carbonate or siliceous rock, 
and rythmnic interbedded laminae, amongst other properties.  
 
The reader is referred to the listed references, particularly those by foremost US 
authority Professor Slatt et al for a discussion on shale gas properties. 
 
It is very hard to attempt to quantify the potential shale gas resource that could 
be present in the company’s Canning Basin acreage as there is no nearby 
production to use as an analogue. A nearby operator believes that one km2 could 
produce between 20 -100 BCF/km2.  
 
It is presumed that these figures are from the USA and that they do not take into 
account variables like TOC values and net shale thickness. These variables will 
markedly affect the gas/km2 figure.   
 
However the Canning Basin shales appear to be thicker and richer than those of 
North America, hence the above range of values is probably conservative. Also 
the US examples do not take into account the chance of multiple stacked 
reservoirs. 
 
 
 
 
 
 
 
 
 



In the absence of hard data an indicative estimation of the possible maximum, 
mean and minimum potential shale gas present in Oil Basins’ acreage has been 
made by varying the gas content per km2 value, namely:- 
 
Minimum Case (Assuming a gas content of 20 BCF/ km2)  
                 One Shale Gas Horizon= 105.5 TCF 
 
Mean Case (Assuming a gas content of 50 BCF/ km2)  
                 One Shale Gas Horizon= 263.8 TCF 
 
Maximum Case (Assuming a gas content of 100 BCF/ km2)  
                 One Shale Gas Horizon= 527.5 TCF 
 
The value of 20 BCF/km2 was chosen for the minimum value as it is twice the 
minimum value in the presumed North American range. The maximum value of 
100 BCF/km2 was selected as it is half the corresponding value in the North 
American range and the mean value was arbitrarily chosen as 50 BCF/km2. 
 
A large shale gas resource could be hosted in Oil Basins’ Canning Basin 
acreage, in the order of 25- 50 times that of CSG potential undiscovered 
resource. 
 
14.2.2 Potential recoverable shale gas resource 
 
As there has been no shale gas in Australia let alone WA, it is hard to select a 
recovery factor. Just for indicative purposes a recovery factor of fifty percent 
would result in the following recoverable potential shale gas resource estimates:-  
 
Minimum Case (Assuming a gas content of 20 BCF/ km2)  
                 One Shale Gas Horizon= 52.8 TCF 
 
Mean Case (Assuming a gas content of 50 BCF/ km2)  
                 One Shale Gas Horizon= 131.9 TCF 
 
Maximum Case (Assuming a gas content of 100 BCF/ km2)  
                 One Shale Gas Horizon= 213.8 TCF 
 
 
*Note the Oil Basins permits contain multiple shale horizons.



15.0 RISKS  
  
All petroleum exploration, whether conventional or non-conventional, contains 
inherent risk. The main risks in Oil Basins’ proposed non-conventional program 
are   
  

• The gas saturation of the coals and shales , which are unknown  
• The location of water sands within or near the coals or shales   
• The lateral extent of the coals or shales   
• The thickness of the coal beds and the organic rich intervals of the  

shales   
• That economic flow rates are achieved from development wells  
• The success of possible hydraulic fracturing operations  

 
In spite of the above risks there is enough encouragement, in the author’s view, 
to pursue this high potential reward project.  
  
 
16.0 RECOMMENDATIONS  
  
The prime recommendation of this report is that Oil Basins persist with their 
objective to explore for, develop and produce hydrocarbons of a non-
conventional origin from their Canning Basin acreage. Their innovative ideas of 
CSG and/or shale gas production in this basin should be pursued. Their 
consideration of gas to synthetic crude oil synthesis is capable of unlocking a 
potential large scale undiscovered resource in an area of energy shortage and 
with proposed export facilities nearby. Third party access to facilities is 
established. Liquid hydrocarbons command a premium over gas and are more 
readily economically transportable and more readily saleable. Ready local and, 
probably, export markets exist for liquids in this time of oil shortage and high 
prices.  
  
The company’s objectives are sound in that they are targeting Permian coal rich 
intervals, correlatives of which are known to have sourced both conventional and 
non-conventional hydrocarbon production in adjacent basins in eastern and 
central Australia. Another target of the company is shale gas and several 
potential shale gas intervals, which are known to be the source of conventional 
hydrocarbons, are present in the Fitzroy Trough and some are also present on 
the shallower Lennard Terrace. 
 
It is the author’s experience that wells aimed at non-conventional targets perform 
better when sited on conventional trapping geometry, the laws of Physics and 
Chemistry still hold in non-conventional accumulations. As a consequence it is 
further recommended that initial exploration wells be sited on crestal locations on 
large tensional structures. This will maximize drainage and reduce the associated 
dewatering costs, an expensive ancillary requirement for both coal bed methane 
and shale gas production. Down flank production wells, probably less productive, 



could then be drilled later to develop the field.  
  
An additional recommendation is that the proposed Backreef 1 exploration well to 
be drilled in the Backreef Area be deepened beyond the proposed total depth of 
1600m, relative to the kelly bushing.  Cores should be cut through the Liveringa 
Formation coals and sidewall cores, at least, should be obtained from the organic 
rich intervals of the Noonkanbah Formation, Winifred Formation of the Grant 
Group, lower Anderson, Laurel, Gogo and Goldwyer Formations. The proposed 
target of the Backreef 1 is valid and should be pursued. Careful monitoring of the 
inter-bedded, from seismic and inversion work, untested section of the backreef 
environment in the Kimberley Downs Embayment should be undertaken, as this 
section also has shale gas potential. The reader is referred to the previously 
referenced report on the Backreef Area for a discussion on the conventional 
targets of the proposed Backreef 1 well (refer to Oil Basins ASX Releases 18 
February 2009 and Investor Presentation 8 December 2009).  
 
It appears that the previously mentioned tight and dirty but organic rich confirmed 
and postulated source intervals are gas saturated over a wide vertical and lateral 
extent. These very rich marine genesis source rocks appear to be an ideal 
candidate for fracture stimulation and they are known to be oil prone. These units 
should be investigated by coring, laboratory analyses and if appropriate 
conducting fracture stimulation trials on subsequent wells.  
  
Another recommendation is that Backreef 1 and any subsequent wells be drilled 
“near balance’’ so that any gas shows be easily seen on the gas detector. This 
will enable the potential CSG and shale gas intervals to be identified and 
sampled accordingly. This means that the pressure exerted by the drilling mud 
will be similar to the formation pressure and hence the gas released by drilling 
will be able to enter the well bore and consequently the gas detector. Hence it 
will not be suppressed by over-pressured drilling mud. 
 
Given the shallow depth of burial and perceived lack of organic material in the 
Mesozoic sequence, even though some thin spasmodic coal is present in the 
Jurassic aged Wallal Sandstone, it is recommended that Mesozoic targets Not be 
considered. The shallow marine Blina Shale of Triassic age is too shallowly 
buried to be considered as a target. 
 
In the initial stages of exploration the search for conventional and non-
conventional hydrocarbons should be combined to quickly prove up a resource, 
which could confirm economic viability for GTL synthesis. A substantial oil 
discovery should be a stand-alone event and warrant immediate development. .  
  
A final recommendation is that the all early exploration holes, drilled after the 
proposed Backreef 1 well, be fully cored through the coal units to accurately 
gauge their thickness and that the subsequent cores be fully analysed with a 
particular emphasis on gas saturation, cleating and other fundamental properties. 



17.0 CONCLUSIONS  
  
The major conclusions of this report are:- 
 
Oil Basins Limited’s Canning Basin acreage is prospective for hydrocarbons, 
either reservoired conventionally or non-conventionally.  
  
The organic rich shales of the Goldwyer, Gogo, Laurel, lower Anderson 
Formations and Winifred Formation of the Grant Group of the Canning Basin 
sequence are established rich mature source rocks and they have sourced 
several oil and a gas accumulation in within the Fitzroy Sub-basin. 

  
The widespread sub-bituminous coal seams of the basal Lightjack Formation of 
the Permian aged Liveringa Group are prospective for coal bed methane 
extraction.  
 
In addition to the established conventional source intervals listed above the 
organic rich Permian aged Noonkanbah Formation exhibits excellent shale gas 
potential, as do the traditional source intervals. The Noonkanbah Formation 
appears to be in the early mature window in The Fitzroy Trough in general and 
Oil Basins’ tenements in particularly. However more analytical geochemical work 
is required to establish thermal maturity of the various potential shale gas source 
intervals. 
 
The Noonkanbah Formation is likely to be productive of “‘wet” or condensate rich 
gas in most of the area of Oil Basins’ tenements. Some of previously mentioned 
source intervals are also.  
 
These tight carbonaceous shales are not traditional reservoir units as they lack 
both porosity and permeability. However given the brittle nature of these units 
and the high organic content along with adsorbed trapped gas they could be 
ideal candidates for hydraulic fracture stimulation and horizontal wells to produce 
a potentially large hydrocarbon accumulation. 
 
If the Company’s exploration programs, either aimed at CSG or shale gas, are 
successful the sheer size of target resource could enable the construction of a 
large scale GTL plant.  Recent feasibility studies, conducted for other operators, 
suggest that these processes are economic at the current oil price. However the 
economic viability of this process is volume dependent.  
 
Ready markets exist for the sale of liquids and to a lesser extent gas, and other 
petrochemical by-products.  
 
Oil Basins have a very innovative and elegant proposal to utilize a potential but 
as yet undiscovered resource of large magnitude in a remote location in an area 
of insatiate energy demand.  



 
The company has a substantial acreage position in the Fitzroy Sub-basin, the 
most prospective and least remote of the Canning Basin’s sub-basins and will 
have significant production from it if their exploration programs are fruitful.  
 
The Fitzroy Sub-basin and the company’s acreage are sparsely explored and 
potential exists for large discoveries of hydrocarbons either of a conventional or 
non-conventional nature.  
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19.0 GLOSSARY                                     
 
Below are simple and brief explanations of some of terms used in this report, 
other terms are defined within the report:-. 
 
 
Anticline:  a tectonic structure in which strata are folded so as to form 

an arch or dome. 
Anticlinal trap: a hydrocarbon trap formed by the upward bowing of strata 

into a dome or arch. 
Appraisal well: a well drilled to determine the extent of hydrocarbons 

discovered in  previous well on the same structure. 
Barrel (bbl): the unit of volume measurement used for petroleum and its 

products. 
1 barrel       = 42 U.S. Gallons 
                   = 35 Imperial Gallons (approx.) or 159 litres 
                      (approx.) 

BCF: billion cubic feet (109 cubic feet) = 28.317 million cubic 
metres. 

bopd: barrels of oil per day. 
Basin: a depression of large size in which sediments have 

accumulated. 
Cambrian: a geological time period approximately 545 to 490 million 

years ago. 
Carbonates: sedimentary rocks composed of calcium and/or magnesium 

carbonate e.g. limestone. 
Carboniferous: a geological time period approximately 354 to 298 million 

years ago 
Claystone: a sedimentary rock composed predominantly of particles 

less than silt size usually comprising clay minerals. 



Closure: the area within the lowest closing contour of a structure, 
also, a closed structure. See four-way dip closure. 

Condensate: hydrocarbons (predominantly pentane C5 and heavier 
compounds) which spontaneously separate out from 
natural gas at the wellhead and condense to liquid. 

Culmination: the highest point on a four-way dip closed structure, also 
used to indicate that a four-way dip closure exists. 

Cretaceous: a geological time period approximately 141 to 65 million 
years ago 

CSG or CBM Coal seam gas (CSG) or alternatively known as coal bed 
methane (CBM) is natural gas sourced from coal.  Methane 
= CH4 = H-H-C-H-H, which is the same as: conventional 
gas, landfill gas, peat gas.  CSG is produced during the 
creation of coal from peat. The methane in CSG is 
adsorbed onto the surface of micropores in the coal.  The 
amount of methane adsorbed increases with pressure. 
CSG is expelled from the seam over geologic time because 
coal has the capacity to hold only about a tenth of the 
methane it produces. Apart from power station applications, 
high quality methane can be used as a valuable feedstock 
for petrochemical plants such as urea, ammonia, 
ammonium nitrate, gas to liquids (GTL) and liquefied 
natural gas (LNG) production (pure methane gas 
CH4.liquefies when chilled below minus 167 degree 
Celsius by refrigeration. 

Depocentre: an area or site of maximum deposition in a sedimentary 
basin. 

Depression: a low place of any size on the Earth’s surface, also may 
refer to a sedimentary trough or basin 

Deposition: the laying down of potential rock forming material i.e. 
sediments. 

Devonian: a geological time period approximately 410 to 354 million 
years ago. 

Dip: the angle of the plan of a bed relative to the horizontal. 
Dry hole: a well drilled without finding gas or oil in commercial 

quantities. 
Exploration well: a well drilled to determine whether hydrocarbons are 

present in a particular area or structure. 
Facies/lithofacies: the rock record of any sedimentary environment, including 

both physical and organic characters. 
Fault: a fracture in the Earth’s crust along which the rocks on one 

side are displaced relative to those on the other. 
Fault trap: A hydrocarbon trap which relies on the termination of a 

reservoir against a seal due to fault displacement. 
Field: a geographical area under which an oil or gas reservoir 

lies. 



Fold/Folding: a bend in strata, commonly a product of deformation. 
Formation: a unit in stratigraphy defining a succession of rocks of the 

same type. 
Four-way dip: a structural feature seen on orthogonal seismic lines to dip 

away in all four possible directions, closure indicating that 
any hydrocarbons beneath a sealing stratum will be 
trapped in this feature. 

Gas in Place 
(GIP): 

an estimated measure of the total amount of gas contained 
in a reservoir and, as such, a higher figure than 
Recoverable Gas. 

Geology: the science relating to the history and development of the 
Earth’s crust. 

Geophysics: the physics of the Earth; a hybrid discipline involving a 
combination of physical and geological principles. 

Gas to Liquids 
(GTL) 

The process is essentially the indirect conversion of coal or 
natural gas to liquid hydrocarbons which is a two-step 
process that involves firstly gasification of the feedstock to 
form “synthesis gas” and then converting the synthesis gas 
to liquid products 

Hydrocarbons: naturally occurring organic compounds containing only the 
elements hydrogen and carbon that may exist as solids, 
liquids or gases. 

Horizon: a term used in seismic interpretation to identify the signal 
reflected from a particular layer of rock. 

Intraformational: existing within a geological formation, for example a single 
shale bed in an alternating sequence of sands and shales 
may be an intraformational seal. 

Jurassic: a geological time period approximately 205 to 141 million 
years ago. 

Lacustrine: sediments deposited in a lake environment. 
Lead: inferred geologic feature or structural pattern requiring 

investigation. 
Licence (L): an authority to explore for or produce oil or gas in a 

particular area issued to a company by the governing state. 
Limestone: a rock composed of calcium carbonate. 
Lithology: the physical and mineralogical characteristics of a rock. 
LNG liquefied natural gas (LNG) production (pure methane gas 

CH4.liquefies when chilled below minus 167 degree 
Celsius by refrigeration. 

Log(s): see well log. 
Log 
interpretation: 

technical analysis of the results of well logging leading to 
quantitative estimates of various rock properties including 
contained liquids and gases. 

Marine: deposited in the sea. 
Mature (source): 
 

the condition, caused by pressure, temperature and time, in 
which organic matter in a potential source rock will be 



 
Mesozoic: 

converted to hydrocarbons. 
The geological era extending approximately from 225 to 65 
million years ago 

Migration: the movement of hydrocarbons from regions of higher to 
lower pressure. 

MMSTB: millions of standard barrels. 
MMCFD: millions of cubic feet per day = 28,317 cubic metres per 

day. 
Net Pay: the subsurface geological layer where a deposit of oil or 

gas is found in potentially commercial quantities. 
NPV ‘Net present value’. A monetary value for future cash flows 

which is discounted to allow for the time value of  money. 
Oil: a mixture of liquid hydrocarbons of different molecular 

weights. 
Oil Field: a geographical area under which an oil reservoir lies. 
Oil in Place (OIP): an estimated measure of the total amount of oil contained 

in a reservoir and, as such, a higher figure than 
Recoverable Oil. 

Ordovician: a geological time period approximately 490 to 434 million 
years ago. 

Permeability: a measure of the capacity of rock or stratum to allow water 
or other fluids such as oil to pass through it. 

Permian: a geological time period approximately 298 to 251 million 
years ago. 

Petroleum: a generic name for hydrocarbons, including crude oil, 
natural gas liquids, natural gas and their products. 

Petroleum 
system: 

the set geological conditions which give rise to petroleum 
accumulations. 

Petrophysical: the physical properties of rocks, in this context, as 
measured by well logs. 

Pipeline: a pipe through which oil, its products, or gas is pumped 
between two points, either offshore or onshore. 

Porosity: the ratio of the volume of pore space in rock to its total 
volume, expressed as a percentage. 

Prospect: a feature sufficiently defined to warrant the drilling of a well 
without the necessity of further investigation. 

P/Z Pressure vs compressibility, an Engineering analysis used 
to calculate reserves of gas. 

Quartz: a mineral composed of silicon dioxide. 
Quaternary: the most recent geological era, commencing approximately 

1.8 million years ago. 
Recoverable Gas: an estimated measure of the total amount of gas which 

could be brought to the surface from a given reservoir; this 
is usually of order 60% - 70% of the estimated Gas in 
Place. 

Recoverable Oil: an estimated measure of the total amount of oil which could 



be brought to the surface from a given reservoir; this is 
usually less than 50% of the estimated Oil in Place and 
commonly in the 20% to 40% range. 

Reservoir: pervious and porous rocks (usually sandstone, limestone or 
dolomite) capable of containing significant quantities of 
hydrocarbons. 

Risk: an expression of uncertainty (high risk) or uncertainty (no 
risk) often relating to the presence of principal geological 
factors controlling oil accumulations. 

Romax: Refers to the reflectivity of organic macerals in coal which 
gives a measure of thermal maturity or how hot the coals 
have been when buried.  

Rugosity: the irregularity or roughness of a borehole, often caused by 
unstable formation or by poor drilling practice. 

Sandstone: a sedimentary rock composed predominantly of sand sized 
grains, usually quartz. 

Seal: an impermeable rock (usually claystone or shale) that 
prevents the passage of hydrocarbons. 

Seismic survey: a technique for determining the detailed structure of the 
rocks underlying a particular area by passing acoustic 
shock waves into the strata and detecting and measuring 
the reflected signals. 

Sediment: solid material, whether mineral or organic, which has been 
moved from its position of origin and redeposited. 

Sedimentary 
rock: 

a rock formed as a result of the consolidation of sediments. 

Shale: a claystone exhibiting a finely laminated structure. 
Show: an indication of oil or gas from an exploratory well. 
Silt/siltstone: rock intermediate in texture and grain size between 

sandstone and claystone. 
Source rocks: rocks (usually claystone or coal) that have generated or are 

in the process of generating significant quantities of 
hydrocarbons. 

Stratigraphy: the study of stratified rocks, especially their age, correlation 
and character. 

Structural Trap: a trap formed as a result of folding, faulting or a 
combination of both. 

Structure: deformed sedimentary rocks, where the resultant bed 
configuration is such as to form a trap for migrating 
hydrocarbons. 

TCF: trillion cubic feet (1012 cubic feet) = 28.317 billion cubic 
metres. 

Tectonic: descriptive of all movements of the Earth’s crust caused by 
directed pressures, and the results of those movements. 

Tertiary era: an era of geological time approximately 65 to 1.8 million 
years ago. 



TOC Total organic carbon (content – as a percentage)    
Trap: a body of reservoir rock, vertically or laterally sealed, the 

attitude of which allows it to retain the hydrocarbons that 
have migrated into it. 

Trend: a strike direction of a geological feature. 
Triassic: a geological time period approximately 251 to 205 million 

years ago. 
Unconformity 
(angular) 

lack of parallelism between rock strata in sequential 
contact, caused by a time break in sedimentation. 

Updip: the direction leading most directly to higher elevations on 
an inclined stratum or structure. 

Uplift: elevation of any extensive part of the Earth’s surface 
relative to some other part. 

Vo : average vitrinite reflectance coefficient of coal 
Well-log (log): a recording of rock properties obtained by lowering various 

instruments down a drilled well by means of a wireline. 
 
 
 
 


