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1.0 SUMMARY  
 
Northstar Energy Limited (Northstar Energy) is a registered Australian public 
company and is the 100% owner of both subsidiary companies Surat Gas Pty Ltd 
(Surat Gas) and Eastern Gas Holdings Pty Ltd (Eastern Gas).  
 
Eastern Gas Holdings Pty Ltd (as Operator) and Surat Gas Pty Ltd are the joint holders 
of Authorities to Prospect (ATP’s) 1072, 1098 (Project Cosmos).   
 
 
 
1.1 INTRODUCTION 
 
Northstar Energy Ltd is an unlisted Australian public company (the Company). The 
Company currently holds a 100% interest in the two (2) granted tenements that 
comprise Project Cosmos located in South-West Queensland near Charleville.  
   
Project Cosmos currently includes in total, two (2) separate granted exploration 
permits (ATP’s 1072 and 1098.  
 
The table below summarises all tenements currently held and managed by the 
Company through its subsidiaries: 
 

Lease Lease Name Status 
Application 

Date 
Grant Date Expiry Date 

Current 
Area 

ATP 1072  
Project Cosmos 

West 
Granted 27.09.2010 01.02.2013 31.01.2023 1450 s/bs 

ATP 1098 
Project Cosmos 

East 
Granted 27.09.2010 26.05.2015 31.05.2021 1735 s/bs 

 
Table 1.1:  Tenement Schedule – Project Cosmos 

 

The partial relinquishment report is made pursuant to Petroleum and Gas (Production and 
Safety) Act 2004 (Qld) s.545.  
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Figure 1: Current granted tenements ATP’s 1072,1098 after 2021 relinquishment.  
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2.0  CONTACT INFORMATION 
 
Tenement Service Address  
 
C/O - Hetherington Exploration & Mining Title Services (QLD) Pty Ltd 
PO Box 49 Spring Hill LPO 
Spring Hill, QLD 4004  
 
BRIAN MARTIN 
Director - Hetherington Exploration & Mining Title Services (QLD) Pty Ltd 
Telephone: (07) 3236 1768 
Facsimile:  (07) 3236 1758 
E-mail:  brian@hemts.com.au  
 
Note: If further information is required in relation to this project approval/variation 

application, please contact Brian Martin from Hetherington Exploration & Mining 
Title Services (QLD) Pty Ltd on the contact details above.  

 
 
Name  
Operator for Eastern Gas Holdings Pty Ltd and Surat Gas Pty Ltd 
Name: Paul McKenna  
Telephone: 0437775913 
Facsimile:  
E-mail: paulmc@northstarenergy.com.au 
 
Name 
Chief Geologist  
Name: Geoff Hokin   
Telephone: 0437 440 417  
Facsimile:  
E-mail: geoffh@kagent.com.au  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:brian@hemts.com.au
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3.0 GEOLOGICAL CONTEXT  
 
3.1 OVERVIEW OF PROJECT  
 
Across each ATP, a new baseline was required in order to collect, review and compile 
the cross section of geological records that has been sporadically developed over a 
fifty (50) year period. In addition to the disjointed understanding of historical work 
undertaken, it was the considered belief that the coal formations stretching from 
Clarence Moreton basin through to the Surat Basin ended on or about the geological 
feature referred to as the “Nebine Ridge” or otherwise known as the Maranoa anticline.  
 
Further to this, when deeper wells were drilled in pursuit of liquid hydrocarbons in the 
1970’s and 1980’s, due to the low dry gas price environment at the time, little or no 
regard was given to correctly assessing the upper formations for possible gas reservoir 
and production potential. 
 
The Company has developed a new geological model and understanding, which 
credibly arrives at a new and greater level of understanding for the potential 
prospectivity of the ATP’s. Evidence across all three of Project Cosmos ATP’s 
1072,1098 suggests they all share similar geological formations which may contain 
possible source, trap and seal rocks of sufficient extent, and contain suitable organic 
carbon content and reservoirs of sufficient permeability and porosity values suitable 
for hydrocarbon generation and capture potential.  
 
Each ATP is being explored for similar types of hydrocarbons under a common 
geological model applied across the tenements with priority targets identified across 
the Project.  
  
Furthermore, based on interpretation of all of the data reviewed and developed, it is 
considered that each ATP has similar potential for conventional and unconventional 
gas plays generated from either shale or coal seam environments.  
 
The initial studies for the ATP’s indicate that upon a delineation of economic 
hydrocarbon resource and reserves, it will precipitate feasibility studies and higher 
tenure applications for development of a gas field which should ensure maximum 
development of the identified resources.  
 
In this case, combined higher tenure applications will target identical hydrocarbon 
commodities and form part of the same value-added project, (i.e. Project Cosmos) 
which ultimately proposes centralised processing facilities.  
 
The exploration program for the project is currently being operated as a singular 
project as opposed to individual tenement specific programs. It is envisaged that this 
Project based tenure administration application for Project Cosmos will in the near 
future precipitate definition of the resource and reserve potential across the tenement 
boundaries and over the Project area generally allowing exploration to continue 
organically rather than stop/start over arbitrary boundaries.  
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3.2 TENURE 

 
 

Tables 3.5 and 3.6 – Block summary of ATP 1098 Prior to relinquishment  

Grant Date: 26 May 2015  

Expiry Date: 31 May 2019 

Current Term:  6 Years 

 
Table 3.1 –  Sub-blocks  ATP 1098 
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Table 3.2 –  Sub-blocks  ATP 1098 cont. 
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In accordance with the relinquishment conditions for ATP1098, Eastern Gas 
Holdings Pty Ltd (50%) and Surat Gas Pty Ltd (50%) relinquished 57 sub blocks 
from ATP 1098 and offset relinquishment requirements through the voluntary total 
surrender of 540 subblocks from ATP 1095.  

These sub-blocks relinquished from ATP 1098 are detailed in the Table 3.3 below.  

ATP BIM Block Sub-block 

ATP 1098 CHAR 2776 A,B,C,D,E,F,G,H,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,X,Y,Z 

 CHAR 2847 E,K,P,U,Z 

 CHAR 2848 A,B,C,D,E,F,G,H,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,X,Y,Z 

 CHAR 2920 B,G, 

 

Table 3.3 – 57 Sub-blocks relinquished. ATP 1098 

 
 

 
 
Figure 2: Map of 57 relinquished sub blocks ATP 1098 
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3.3  DISTURBANCE AND REHABILITATION  
 
The sub-blocks surrendered in this partial relinquishment have not been the subject of 
any ground disturbing or rehabilitation activities undertaken for exploration purposes 
on ATP 1098.  
 

 
3.4  GEOLOGICAL SETTING AND PETROLEUM PROSPECTIVITY 
 
The principle geological structures of interest within the tenements are the Walloon 
Coal measures of the Surat basin to the east of the Nebine Ridge, the Birkhead 
formation on the west of the Nebine ridge and the Westgate Trough of the Adavale 
Basin. 

The Surat Basin is known to contain extensive coal seam gas deposits within the 
Injune Creek Group formations of the Walloon Coal Measures. These coal measures 
are currently extensively exploited across a number of Coal Seam Gas (CSG) fields.  

To the northwest of the ATP1072 and 1098 is the Gilmore gas field within the Adavale 
basin which has previously produced ca. 115 Bcf of gas from the mid to late 1980’s 
and has been in care and maintenance since 2003. The holding company for the 
Gilmore field, Australia Gas Fields Ltd (AGF), reports the remaining 2P natural gas 
reserves at Gilmore as of June 2012 were 21 PJ while Sentrey Petroleum ltd (USA) 
have identified a further 17PJ of gas within the Adavale Basin in acreage held by AGF.  

To further facilitate the exploration of the tenements the Company has proposed a 
three-phase exploration program consisting of the Phase 1 - 2 D seismic acquisition 
across ATP’s 1072 and 1098, followed by core drilling program incorporating the 
results of the reprocessed and reinterpreted wireline geophysics of existing petroleum 
wells and reprocessed seismic surveys to identify favourable structural trends. This 
fresh 2D seismic data will be correlated to the planned stratigraphic wells which will 
also collect samples of the respective target formations for source rock analysis 
determinations, gas measurements and permeability and porosity testing.  

Within the broader Adavale Basin, a number of formations are known to contain 
hydrocarbon potential, and these include the shales of the Log Creek Formation; and 
the Lissoy Sandstone both reporting conventional gas shows in previous drilling 
operations. The Log Creek and Lissoy Sandstone formations are overlain by the 
Cooladdi Dolomite and in turn by the Etonvale Formation which contains shale units 
potentially capable of providing an effective seal to the lower hydrocarbon prospective 
units.     

3.4.1 Paleo-climate  

Climatic conditions across the region of interest at the critical time of deposition of the 
formations through the Cretaceous to the Devonian and Silurian Ordovician underwent 
a number of extreme changes. It is generally considered that the Cambrian period was 
warm to hot and arid and the Ordovician continued as a warm climate. Similarly, the 
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Silurian and the Devonian periods had warm dry climates with large bodies of 
evaporitic warm waters within the Adavale Basin and aeolian environments providing 
much of the sediment movement.  

The Carboniferous period saw the onset of cooling climates leading to glaciation 
during the early and middle Permian. The late Permian saw the climate warmed, and 
this contributed to the main interval of organic deposition and subsequent coal 
formation in swamp conditions occurring across the region due to high water tables 
and poor drainage. The Triassic period was somewhat drier but coal forming 
conditions continued through this period.  

The Jurassic and cretaceous periods tended to be mainly temperate to hot but coal 
forming conditions persisted into the early and possibly mid-Jurassic. This suggests 
the most likely hydrocarbon producing formations will be found in the early 
Cretaceous, Jurassic, Triassic, and late Permian age rocks where they exist within the 
ATPs. 

3.4.2 Geology of the ATP 1072 & 1098 (Nebine Ridge and Westgate Trough)  

The ATP’s overlie portions of the Galilee, Eromanga and Surat basins each of which 
are components of the Great Artesian Basin, a large Jurassic-Cretaceous intra-
cratonic basin that covers 1.7 million square kilometres of Eastern Australia. The Surat 
Basin is located to the east of the Eromanga Basin.  

The North-South oriented Nebine Ridge is a structural basement ‘high’ and defines 
the boundary between the Eromanga and the Surat Basins and is known to underlie 
ATP 1098 as can be seen in Figures 1 and 2. Substantial regional historical exploration 
for coal and CSG through the Surat Basin region has identified the Injune Creek Group 
as containing sufficient coal material within a number of formations to be highly 
regarded as a CSG source. The Injune Creek Group is comprised of further sub-
groups one of which is the widespread CSG target of the Walloon Sub Group.  

Extensive exploration has demonstrated that the Walloon Sub Group in the Surat 
Basin is sub-divided into three recognisable subunits: the Taroom Coal Measures at 
the base, the Tangalooma Sandstone Member and the Juandah Coal Measures at the 
top.  

The Walloon sub group coal deposits generally are lenticular and of the many 
thousands of coal exploration holes that have been drilled in the Surat Basin, the 
majority have failed to intersect any coal that might be regarded as ‘significant’ (greater 
than 1m thick) though many holes have intersected thin, banded coal seams. Across 
the Basin it is often extremely difficult to correlate between even closely spaced holes. 
This is as a consequence of the braided stream nature of deposition of these coals 
and the migration of the streams across the peneplain at the time.  

However, such organic deposits can be suitable for the production of methane gas 
under the right conditions. More recently, the drilling of coal seam gas wells has shown 
significantly more coal than this exists at depth.  
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CSG is extracted from both the Juandah and Taroom coal measures with gas contents 
ranging from 1.15-13.17m3 /t (DAF). While individual coals within the Walloon Sub 
Group are typically less than 2m thick in some places there are 30 or more individual 
coal seams.  

In the eastern Surat Basin, the Walloon Sub Group is 300 to 350m thick and contains 
20 to 30m of net coal. Coal seam gas usually requires net coal intervals of greater 
than 10m to be viable. Such deposits need to have an average minimum depth of 
200m and across the basin depth may range from about 100 to 800m.  

The presence of known CSG fields to the east of ATP1095 and the projected line of 
the Juandah and Taroom coal sub crop line (Figure 1) and existing reprocessed down 
hole drill data suggests that coals of sufficient thickness for gas production underlie 
the ATP.  

The Permian coals of the Bandanna (or Rangal) Formation outcrop to the north of the 
permits and dip to the south beneath the permit. Coals that may exist within the ATP 
1095 tenement are currently thought to belong to the Early Jurassic Evergreen 
Formation and this may also be a suitable CSG target.  

Traditionally, the overall Walloon thickness and the amount of net coal present were 
thought to thin towards the west, however, there further studies have confirmed 
sufficient net thickness coals may also be present on the western slopes of the Nebine 
ridge and further to the west of the Ridge and exist in such locations as the Walker 
Trough and or similar anticlinal structures within the tenements.  

Westward, the Walloon Sub Group is traditionally thought to gradually change into the 
Birkhead Formation. In fact, this change is represented by a distinct line on the western 
Nebine Ridge, which is the geological divide between the Surat and Eromanga Basins. 
While variations in the stratigraphic sequence occur within and between each basin, 
Jurassic and Cretaceous sedimentary rocks have equivalent facies in both basins and 
can be correlated. Exon (1976) suggested that from Late Triassic to Early Jurassic, 
sedimentation occurred in a cyclic fashion both in the Eromanga and the Surat Basins. 
Each cycle is associated with grading from deposition initially in high energy 
environments, and over time and upwards through the section to low energy 
depositional environment. Braided stream sedimentation was followed by 
sedimentation in rivers and then swamps, lakes and deltas. Exon (1976) attributes this 
cyclical depositional mechanism to global sea-level changes caused by periodic 
climate changes.  

Within ATP 1098 particular formation groups of interest include the Injune Creek 
Group which is divided into a number of formations. The oldest unit of the Injune Creek 
Group in the Surat Basin is the fluviatile Eurombah Formation consisting of sandstone, 
minor conglomerate, siltstone and mudstone. Generally, the Eurombah formation is 
traditionally believed too thin to the west and is not therefore usually distinguished 
within the Eromanga Basin. However, evidence exists to suggest that within and 
underlying ATP 1072 the Eurombah Formation does persist. 

This formation in turn is overlain by the Birkhead Formation then the Adori Sandstone. 
The Birkhead Formation consists of sub-labile to labile sandstone and siltstone with 
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minor carbonaceous mudstone and coal. And, while within the Surat Basin Jones & 
Patrick (1981) divided the Walloon Sub Group into three units, namely the Taroom 
Coal Measures at the base, the Tangalooma Sandstone and the Juandah Coal 
Measures at the top; conventional opinion does correlate the Walloon Sub-Group with 
the single Birkhead Formation in the Eromanga Basin.  

Overlying the Eurombah Formation in the Surat Basin is the Walloon Sub Group and 
the upper formation of the Injune Creek Group in both basins is the Hooray Sandstone. 
This may be significant as this latter formation is considered to be a potential 
conventional reservoir in some areas. The Hooray Sandstone in turn is overlain by the 
Cadna-Owie Formation and is also considered to have gas potential as well as 
possibly forming an effective seal. Further up the stratigraphic profile remnants of the 
Allaru Mudstone may exist over the Walker Trough providing another potential seal to 
any gas horizons. The Springbok Sandstone in the Surat Basin overlies the Walloon 
Subgroup. Traditionally, its equivalent is thought to be the Adori Sandstone in the 
Eromanga Basin. The Springbok Sandstone was deposited in a low energy fluvial 
environment and consists of cross-bedded labile sandstone, mudstone and thin coal 
lenses. Yet the Adori Sandstone, in contrast, is a high energy fluviatile deposit, 
consisting of sub-labile to labile sandstone with minor pebble bands and coarse 
sandstone lenses.  

The BMR GA9150 (1987) report on the Adavale Basin identified that the Basin 
contains two known dry gas accumulations. These exist in the Gilmore (Log Creek) 
Formations. The accumulations were reported to occupy fold-related traps in the 
middle Devonian Log Creek Formation and the Lissoy Sandstone. Devonian, marine, 
sedimentary rocks are common throughout Queensland, but known petroleum 
potential within formations of this age is currently restricted to the Adavale Basin 
system, the Belyando and the Burdekin Basins. All three basins are structural 
remnants of larger basins and contain both carbonate and siliciclastic rocks. The 
structural history of the Adavale Basin system is complex involving initial rifting, 
widespread down warping and subsequent thrusting and uplift. The discovery of the 
Gilmore gas field with exploited reserves of ca. 115Bcf of gas confirmed the existence 
of a petroleum system within the Adavale Basin.  Oil recovered from the PPC Gilmore-
2 well has been geochemically and isotopically correlated with other Australian 
Devonian-sourced oils. The available geochemistry data indicates that the source rock 
was deposited under mildly evaporitic, restricted marine conditions.  The Gilmore gas 
is a mixture of late-stage wet gas and gas from deep over-mature source rocks.  

This under-explored basin system is considered to contain all the elements of a 
petroleum system. Oil in the ENL Lake Galilee-1 well, from the younger overlying 
Galilee Basin, has a prominent marine Devonian geochemical signature. 

The Adavale Basin is entirely concealed beneath the Galilee and Eromanga Basins.  
It overlies a basement of early Palaeozoic metamorphic and igneous rocks of the 
Lachlan and Thompson fold belts.  During the middle Devonian the basement rocks 
were overlain by a series of marine clastics deposited in a shallow westerly-
transgressive sea.   
 
This early marine deposition was succeeded by more structured marine and evaporite 
deposition in a regressive sea grading up through the middle and late Devonian and 
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into the early Carboniferous into continental clastics.  Seismic data available suggests 
the basin may be 8500m deep.  The Adavale Basin is overlain by the Carboniferous 
to Triassic Galilee Basin in the east and by the Cooper Basin in the west, the Jurassic 
cretaceous Eromanga Basin spreads over the Galilee and nearby Cooper Basin.     

The structural development of the basin has provided the potential for the development 
of a number of anticlinal traps associated within the thrust complexes and reactivation 
of bounding faults on the erosional blocks. Potential stratigraphic traps of porous rocks 
also exist within the basin. The principal region of interest within the Adavale basin is 
the Westgate trough; a significant portion of which underlies the ATP1072.  

The tectonic structure of the ATP 1072 and 1098 is generally controlled by the 
presence of the Westgate Trough in the west of the granted exploration area and the 
Nebine Ridge rising to the east dominating the northern and central portion of ATP 
1098 tenement area.  The Nebine Ridge is an Early Palaeozoic structure, part of the 
south-eastern Thomson Fold Belt. It is a north-north-east trending basement high, 
separating the Surat and Eromanga basins (Finlayson etal., 1990; Cook and Draper, 
2013). The Nebine Ridge is a fragment of Precambrian cratonic crust that has been 
altered significantly by tectonism (plutonic and compressional events) in the 
Carboniferous, and by later uplift in the Middle Jurassic (Exon, 1976).  

The historical geological reports suggest that within the Westgate Trough potential 
stratigraphic traps may exist in depositional pinch outs on the western and eastern 
margins as well as at unconformable contacts with the younger overlying strata.  The 
presence of the Cooladdi Trough Fault to the west of the Westgate may extend into 
the trough centre and provide further potential location for foot wall traps.   

Geophysical evidence indicates the Westgate Trough is a southern extension of the 
Adavale Basin and may contain up to 16,000 ft (approx.  4,800m) of Devonian Adavale 
group sediments (Senior D 1971).   It is worth noting that in the ATP 1098 southern 
half that the anomaly profile indicates a deepening of the sediment section, and this 
area may contain increased potential for the preservation of suitable formations 
bearing hydrocarbons.   



 

15 

 

 

Figure 9: Regional cross section through ATP 1098 and ATP 1072. 
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Figure 10: Stratigraphy of ATP’s 1072 and 1098 including the Westgate Trough and Nebine 
Ridge 

 
4.    CONCLUSION 

 
 
If you require any further information in relation to the requests made in this 
document or would prefer a formal presentation on this matter, please contact Brian 
Martin from Hetherington Exploration & Mining Title Services (QLD) Pty Ltd to 
discuss your requirements.   
 


