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1. Introduction 
GEL 158 (Ferguson Hill) was granted to MNGI Pty Ltd a wholly owned subsidiary of 
Petratherm Ltd on 20th January 2004. On 27 July 2004, Petratherm Ltd listed on the 
Australian Stock Exchange following the successful completion of a $4,000,000 
dollar public offering.  Minotaur Resources Ltd (42.1%) is a substantial shareholder in 
the Company. 
 
Ferguson Hill represents is a new exploration play for hot rock energy informally 
know as the Radiogenic Iron Oxide (RIO) model. This model focuses on areas where 
ancient volcanic and granitic rocks released hot sub-surface fluids that permeated 
through the surrounding rocks and altered their composition. Olympic Dam is an 
example of this. Natural, low-level radiogenic decay results in extremely high heat 
production rates.  
 
Measured heat production rates in RIO bodies may be as much as 50 times greater 
than those from average granite, and thermal modelling shows that under favourable 
conditions temperatures in excess of 2000°C may be generated at depths of around 
three kilometers (Figure 1). Petratherm has a number of techniques, developed by 
MNGI Pty Ltd, to identify RIO bodies by using detailed gravity (measuring density 
changes) and magnetic data to detect the iron oxide associated with these systems.  
 
 

 

 
 

Figure 1. Depth vs Temperature Model for a Typical Radiogenic Iron Oxide Body. 
 

 
 
 
 
 
 
 
 

      



 
2. Work Requirements 
 
The work program negotiated by MNGI Pty Ltd with Primary Industries and 
Resources South Australia (PIRSA) for the Ferguson Hill GEL 158 is presented 
below.   
 

Year of 
Licence 

Work Program 

1 • Geological and geophysical review 
• Modelling and interpretation of geophysical data (including 

gravity and seismic data) 
• Historical bore hole thermal data collection (where possible) 

and analysis 
• Historical bore hole petrographic study 
• Theoretical modelling of thermal and stress regimes 

 
3. Work Conducted 
 
3.1 Geological and geophysical review 
 
During the first year of the licence, Petratherm’s technical studies have focused on the 
collection and review of available open file data including well logs and well 
completion reports relating to the Ferguson Hill tenement and surrounding areas.  
There has also been a review of published literature on the geology of the area and on 
the topics of heat production from radiogenic granites, modelling of geothermal 
gradients using data from shallow wells and the influence of groundwater circulation. 
 
3.2 Modelling and interpretation of geophysical data (including gravity and 
seismic data). 
 
Compilation of regional aeromagnetic and gravity datasets has been completed and 
modelling and inversion of this data is in progress.  A final report on this work is 
expected to be received by Petratherm in the near future, and will be subsequently 
forwarded. 
 
3.3 Historical bore hole thermal data collection (where possible) and analysis 
 
Available thermal data from existing exploration holes has been collected and 
reviewed.  In addition significant time has been spent collecting, collating and 
analysing thermal data from artesian bores and other near-surface RIO systems in the 
region. 
 
3.4 Historical bore hole petrographic study 
 
Review of the published literature has been undertaken to establish a database of 
thermal conductivity values from a range of rock types, for use in theoretical thermal 
modelling.  Core from FHD-1 was inspected at the PIRSA Core Library with the 
intention of collecting samples for thermal conductivity measurements.  However, 

      



after visual inspection of the core and discussions with the analytical contractor, it 
was apparent that available samples of desired key lithologies were unsuitable for 
thermal conductivity measurements due to incompetency in the rock samples.  As 
such the intended petrographic study could not be undertaken.   
 
3.5 Theoretical modelling of thermal and stress regimes. 
 
Discussions with management personnel at the Stuarts Creek Pastoral Lease 
suggested that historical holes at the Ferguson Hill tenement remained open, which 
could allow re-entrant wireline logging.  Collection of continuous thermal logs and 
other wireline logs from these holes would provide valuable data for modelling of 
heat flow, geothermal gradients and other physical properties.  A reconnaissance field 
trip to the Ferguson Hill tenement was undertaken to liaise with the landholder and to 
visually assess the status of the existing wells.  Attendance at the wells found however 
that they were not in fact open, and wireline logging of the holes would not be 
possible.  The inability to collect wireline logs and thermal conductivity 
measurements (as discussed section 3.4), has hampered the progress of the modelling 
studies, necessitating the use of estimated values to constrain key modelling 
parameters. As a result the utility of the modelling program is diminished and has 
been suspended until additional data can be sourced. 
 
4. Year 1 Expenditure 
 
Commercial in confidence
 
 
 
 

      



5. Operations Proposed for Year 2 
 
The work program for Year 2 of the Ferguson Hill will be aimed at extending our 
understanding of the depth to basement and thermal conductivity of the known cover.   
Part of this aim will be accomplished by conducting a Magneto-telluric trial survey of 
the area and by completing data collection and analysis, geophysical and thermal 
modeling studies initiated during the first year.  The results of these projects will 
provide the necessary information to ensure selection of the most suitable drilling 
target in the tenement. 
 
6. Compliance with the Petroleum Act 2000 (Reg. 33). 
 
a) Summary of the regulated activities conducted during the licence year. 
 
Petratherm did not undertake any regulated activities as defined under the Petroleum 
Act in GEL158 during the licence year.  
 
b) Report for the year on compliance with the Act, these regulations, the licence 
and any relevant statement of environmental objectives. 
 
Given that no regulated activities were undertaken in the licence year, many of the 
regulations are inapplicable at this stage, and no instances of non-compliance have 
been noted.  
 
c) Actions taken to rectify non-compliance with obligations imposed by the Act, 
these regulations or the licence, and to minimise the likelihood of the recurrence 
of any such non-compliance; and d) summarise any management system audits 
undertaken during the relevant licence year including information on any failure 
or deficiency identified by the audit and any corrective actions that has, or will 
be, taken. 
 
Petratherm Ltd recognises the importance of achieving regulatory compliance and is 
committed to achieving best practice in its management strategies, work practices and 
procedures, in an environmentally and socially responsible manner.  Petratherm is in 
the process of developing management systems to ensure it meets this commitment.  
At present management systems under design include an Environmental and 
Operational Health and Safety Manual, Field Operations Manual and Standard 
Operating Procedures Manuals for individual tenements.  A computer based tracking 
system is being implemented to ensure compliance with all regulations and 
obligations under the Act. 
 
e) List all reports and data relevant to the operation of the Act generated by the 
licensee during the licence year, 
  
Much of the work conducted during the first licence year has been focused on the 
collection of various open file datasets and collation of this data into GIS format 
databases.  No new surveys or data relating to the tenement have been acquired.  
Theoretical modelling and geophysical modelling studies are on-going and final 
reports for these studies have not yet been provided to Petratherm by the various 

      



engaged contractors. As discussed above, the delay in these projects reflects the loss 
of an extended period of the first licence year due to the float process (7 months), and 
the unavailability of key data.  Documentation relating to these projects will be 
forwarded on completion. 
 
f) Report on any incidents reportable to the Minister under the Act and 
regulations during the relevant licence year. 
 
No reportable incidents occurred. 
 
g) Report on any reasonably foreseeable threats that reasonably present , or may 
present, a hazard to facilities or activities under the licence, and report on any 
corrective action that has, or will be, taken. 
 
No threats have been identified. 
 
h) Operations proposed for the ensuing year 
 
A discussion on the proposed work program for Year 2 of the Ferguson Hill is 
presented in Section 5 above. 
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