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1. INTRODUCTION & SUMMARY 
 

MDL 380 was formed from a portion of EPM 12863, which covered an area of 93km2 located 
10km east of the north central Queensland town of Julia Creek. The licence is held by Queensland 
Shale Oil Limited (QSO), a wholly owned subsidiary of Blue Ensign Technologies Pty Ltd(Blue 
Ensign). 

 

EPM 12863 was divided into three parts, the third of which was formally a stock route and excluded 
from the EPM. 

 

On June 1 2008 the northern and southern portions of the EPM were converted to Mining 
Development Licenses as MDLs 379 and 380, with the previous stock route subsequently granted as 
MDL 400 on 1 November 2011 following the area’s incorporation into the EPM. 

 

It should be noted that MDLs 379, 380 & 400 are being treated by QSO & Blue Ensign as a single 
entity for the purposes of all exploration and technical activities. 

 

 
 
 

2. PREVIOUS EXPLORATION 
 

Exploration prior to 2008 
 

The Julia Creek oil shale deposit was discovered by Australian Aquitaine Petroleum Limited 
(Aquitaine) in 1965 in the course of a uranium exploration program, based on widespread 
radiometric logging anomalies encountered in oil exploration of the northern parts of the Eromanga 
Basin. The presence of vanadiferous oil shale within the Cretaceous Toolebuc Formation was 
began a twenty year period of extensive exploration and research by a number of companies, 
including Aquitaine, TOSCO, CSR, Shell and Esso. The focus of this work was directed at both 
shale oil and at vanadium, which is present within the deposit. 

 

The major field exploration drilling programs and related technical and feasibility studies directed to 
the recovery of oil from the shale were carried out largely over two decades between 1967 and 1988 
by CSR Limited (CSR) at a total cost exceeding $16 million (money of the day). 

 

CSR withdraw from the project in 1989 after concluding that economic recovery of oil and minerals 
was unlikely using available technology with foreseeable commodity prices. Over the period 1989 
to 1994, the area was successively investigated by Placer and by CRA, but both withdrew after 
reaching the same conclusions as CSR. 

 

New mineral tenements in the Julia Creek area were applied for by prospectors Wayne Jones and 
Topsfield Pty Ltd in 1996, which were then acquired by Fimiston/Fiva in 1998. 

 

During this period Fiva (now QSO) carried out an active program involving drilling, sampling, 
resource estimation, metallurgical sampling, extensive metallurgical test work, process flowsheet 
design and development, with the primary objective of re-investigating the potential for economic 
extraction of vanadium and other minerals. 

 

Although this work demonstrated that vanadium extraction was technically feasible, it also 
confirmed that stand-alone mineral processing was unlikely to be economic with foreseeable 
vanadium prices. 

 

The earlier tenements were replaced in early 2000 by three new contiguous tenements covering the 
Julia Creek area, together with one over an area to the east. Over the next five years, further 
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exploration work enabled the company to successively relinquish most of this area, retaining only 
EPM 12863 over the most prospective area of unoxidised oil shale. 

 

Technical studies related to vanadium extraction were continued, both in isolation and in association 
with production of shale oil.  Work included the drilling of 5 new holes to obtain samples of 
unoxidised oil shale, on which Modified Fischer Assays were conducted to determine an oil yield. 
Although these holes were rotary air drilled and did not sample the full thickness of the oil shale 
horizons, the data obtained was consistent with that from the earlier work by CSR. 

 

Further analytical work was also carried out to determine the quality of the oil and the behaviour of 
a number of elements during the retorting process. Additional test work to calculate a full material 
balance and to determine yields of products a refinery would obtain from the oil was also 
completed. 

 

The work completed determined that approximately 43% of the organic carbon and 75% of the 
hydrogen in the shale could be converted to oil, which when refined, would produce about 30% 
petrol (naphtha), 40% diesel and kerosene and 30% light fuel oil. 

 

The work by Fiva over the period 1998 to 2005 was successful in confirming the work previously 
carried out by CSR and others showing the presence of a major oil shale and vanadium resource 
within its tenements, including the present area of EPM 12863. The company also carried out 
extensive further studies of ways of extracting the vanadium component of the shale, both 
independently and in association with oil production. 

 

The results of this work, however, also confirmed the poor economics and environmental problems 
associated with processing using available retorting technology, and the company was forced to 
conclude that a commercial development of the deposit was unlikely to be viable. 

 

 
3.0 SUMMARY OF WORK BY BLUE ENSIGN AND QSO. 

 

Immediately following the acquisition of Fiva and the Julia Creek tenement in August 2005, a high 
priority objective was to determine the prospective oil yield by processing the Julia Creek oil shale 
using the Rendall Process as distinct from the use of any conventional retorting process. 
Accordingly, BLE developed the Tetralin Assay procedure based on extraction of shale oil by the 
hydrogen donor solvent, tetralin, which also serves as the heat transfer medium for heating oil shale 
samples in small laboratory autoclaves to the requisite pyrolysis temperature. 

 

HRL Technology Pty Ltd (“HRL”) was commissioned to carry out preliminary assays of Julia Creek 
drill core sample material. As none of the core material from exploration within the area of EPM 
12863 by past explorers of the tenement had survived and having determined that core material 
from drilling in an area some 25 km to the southwest of QSO’s tenement was of similar stratigraphy 
and grade to that within EPM 12863, about 5 kg of cores from these holes were sent to HRL for 
analysis in December 2005. Triplicate Fischer Assays and were carried out on a composite sample 
by ACIRL (a subsidiary of HRL) at Gladstone, Queensland to obtain an indication of the potential 
shale oil yield from Julia Creek oil shale by a conventional retorting process and triplicate Tetralin 
Assays were carried out by the Chemistry Department of Monash University (Melbourne) to 
provide a preliminary indication of yield by the Rendall Process. 

 

Because of technical limitations to the equipment used by Monash University, the Tetralin Assays 
were not carried out under optimum conditions; however, an increase in oil yield to 183% Fischer 
Assay was obtained. Importantly, the product oil also showed substantial reductions of both 
sulphur and nitrogen values to less than 0.1%, notwithstanding the relatively high sulphur content 
of more than 2% of the Julia Creek oil shale sample. 
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A short aircore drilling program was undertaken by QSO in June 2006 to provide sample material 
for an extended laboratory test program.  The drilling program consisted of six holes totalling 434 
m, at locations largely mirroring previous drilling by CSR; these locations were chosen to provide 
preliminary comparative Fischer Assay and tetralin yield data for correlation with CSR’s Fischer 
Assay determinations. 

 

In addition, holes were drilled in the southeast of the tenement in an area with very limited Fischer 
Assay data from previous drilling but which by virtue of its proximity to the Flinders Highway and 
railway line is considered to be a suitable site for bulk sampling for the demonstration scale pilot 
plant to be operated by QSO. 

 

Selected samples were sent to HRL for testing in its laboratories using both Tetralin Assay and 
Fischer Assay to determine the likely shale oil yield which would be achieved using the Rendall 
Process compared with a conventional retort. 

 

The first assay results showed that, for a 20 m intersection (10 x 2 m assay splits) in drill hole #6 
(“Figure 5”) in the centre of the permit, Tetralin Assays averaged 195% Fischer Assay with a range 
of 142% to 248%. A significant lowering of the cut off grade in drill hole #6 to 20 l/t Fischer 
Assay (equivalent to a Tetralin Assay cut off of approximately 40 l/t) would increase the resource 
intersection thickness by 25% and the product of grade by thickness by 4.6%. 

 

A second fully assayed section of oil shale in drill hole #2 provided a 10m intersection with five 
Tetralin Assays ranging from 162% to 221%, with an average of approximately twice the equivalent 
Fischer Assays. 

 

QSO has a large exploration database of Fischer Assay results derived from 78 holes on a 1 km grid, 
with diamond cored intersections of the oil shale sequence largely drilled in the period 1977 to 1979, 
although the geological logs are no longer in existence. The overburden cover was defined by a 
further 159 holes drilled in 1980. 

 

In 2006 the Company commissioned Ray Nolan & Associates, a recognised competent person 
under the JORC Code, to prepare an independent geological report on EPM 12863 and confirm the 
revised estimate of its oil shale resources in compliance with the JORC Code carried out by in 
2006. 

 

The resource estimate reported in the independent geological report is as follows: 
 
 

 

Category 
 

Area 
 

Thickness 
 

ISBD 
 

Oil shale 
resources 

 

Oil yield 
 

Shale oil resources 

 km2 m * million tonnes (LTOM) million barrels 
(Fischer Assay)   

  Measured   

  Indicated   87   12   1.85   1,930   70   850   

  Inferred   6   11   1.85   120   60   45   

   Total incl.stock route   93    1.85   2,050    895   

 

 
ISBD:  In situ Bulk Density 

 

One barrel of oil is equal to 159 litres LTOM: Litres 

per tonne at zero moisture NOTE:Barrels of Oil at 

this stage are not recoverable 



QUEENSLAND SHALE OIL LIMITED 
 

 
The resource statement is necessarily based on Fischer Assay for determining cut-off grades for the 
time being. Fischer Assay reflect oil yields expected by conventional retorting processes, while the 
Tetralin Assay developed by BLE is intended to project the higher yields expected to be achieved by 
the Rendall Process. However, no cores have been preserved from the drilling carried out in the 
1970s and 1980 referred to above and, although QSO conducted a limited drilling program in 2006, 
the available core material is as yet insufficient to carry out any further analytical work including 
sufficient Tetralin Assays required to quantify the oil shale resource in terms of the expected shale 
oil production using the Rendall Process in accordance with internationally accepted petroleum 
reporting standards as discussed below. 

 

In 2010, Blue Ensign commissioned the major Canadian Hatch, to conduct a review of the Rendall 
process to advise whether it had the potential for successful commercial development. The 
conclusions of this report were very favourable and a copy is attached as Attachment 1. 

 
 
 
 

6. FUTURE PROGRAM 
 

Over the past forty years a very extensive program of exploration drilling and technical studies by a 
number of companies has shown that EPM 12863 is located over the core portion of the Julia 
Creek oil shale deposit and enabled reliable estimates of the resource to be derived. 

 

With the completion of the exploration phase, further field work will be directed towards mine 
planning and producing bulk samples for a Process Development Program (PDP), based on the 
Company’s innovative Rendall Process. As outlined above, work by QSO and Blue Ensign has 
demonstrated that this process has the potential to transform the economics of shale oil production 
with minimal adverse environmental consequences. 

 

QSO can now proceed with the next stage of its development program which is envisaged to 
include some or all of the following field work: 

 

 detailed drilling to confirm the proposed location for a bulk sample for pilot plant 
operations, 

 

 acquisition of the 3,000 tonne bulk sample from a box-cut excavation at depth of 
approximately 20m to 30m vertical depth, below the level of oxidation, 

 

 systematic drilling to upgrade the resource categorisation to measured status of a minimum 
of one third of the deposit in order to provide data for mining feasibility studies for the first 
commercial scale plant, and 

 

 shallow seismic surveys to define better the zones subject to faulting, and 
 

 additional laboratory analytical work to establish a cost-effective assay protocol to provide 
estimates of recoverable oil applicable and relevant for the Rendall Process. 

 

The Company is continuing with its technical studies on the Rendall process and on preliminary 
designs for an operating plant. 


