
Summary 

EPM 25745 was explored by aerial photograph geological interpretation, geological 
mapping, auger drilling (89 drill-holes) and gamma ray logging of the drill holes. 

Four anomalous areas were identified where the gamma ray logs indicated an increased 
amount of natural radioactivity that relates to silicification at the ‘opal level’ and the 
probable nearby presence of precious opal. Direct evidence to the presence of opal was 
limited to recovery of non-precious opal in a few drill holes and these occurrences were 
also accompanied with fragments of silicified and ferruginised, ironstone host rocks. 

None of the anomalies were trenched because these zones occurred at depths mostly 
between 7 and 12m and were beyond the 7m depth reach of the available 30 tonne 
excavator. 

The lack of precious opal in the cuttings, the strong silicification in the uppermost three 
metres and the small areas occupied by these anomalies, are additional negative factors 
which led to the decision to temporarily discontinue exploration in this permit. 

A review of all the data was undertaken has now been concluded and the decision made to 
surrender the permit.

1. Introduction. 

1.1. Location and access.

 
EPM 25745 is part of the Koroit opal field (Cunnamulla Mining Field) and is located 
some 800km west of Brisbane and about 75km northwest of the township of Cunnamulla 
in southwest Queensland (Fig. 1). This opal field was discovered in 1897 by Lawrence 
Rostron a local land holder, who formed a syndicate known as the Scottish & Australian 
Opal Mines (Cram, 1995). Open cut mining and underground mining is currently taking 
place and in 2017 there were about 50 mining claims or leases and 4 exploration permits 
within this field. There are a group of Mineral Claims in the central part and a Mining 
Lease in the northeast corner of the permit 

Access from Cunnamulla is via the Humeburn Road, which bisects the field, and thence 
via a station and opal miner’s access track that runs through the central part of the permit. 
Most of the permit had formerly been cleared of natural vegetation. Scrubby regrowth has 
made off-road access difficult and drill holes were mostly positioned along existing roads, 
tracks and cleared lines. 



1.2. Geology & topography.

 
The Koroit opal field lies within a flat surfaced tableland known as the Moriarty Range. 
Eroded areas within this partly scarp-bounded margin of this upland, probably shed 
opalised ironstone fragments that led to the discovery of this field. Current workings tend 
to be extensions to the old hand-dug mines. The permit encompasses active opal mines 
held by others and these include both underground and open cut operations. 

The occurrences of precious opal are the result of a prolonged history of weathering of 
late Lower Cretaceous sedimentary rocks of the Winton Formation. This rock unit 
comprises feldspathic and lithic sandstone, siltstone and mudstone derived from a 
massive chain of andesitic volcanoes located near the present day Great Barrier Reef 
(Exon & Senior, 1976). These sediments were laid down under a cool to cold climate in 
slow meandering rivers, lakes, swamps and coal swamps. The Winton Formation is the 
uppermost rock unit of the Eromanga Basin sequence. Deposition ceased in the early 
Upper Cretaceous (Cenomanian) approximately 160 Ma ago and during the next 95 
million years up to two kilometres of Winton Formation sedimentary rocks were eroded. 

At the close of the Cretaceous 66 million years ago, the landscape was flat with subdued 
drainage. At this time chemical weathering attacked the uppermost 100m or so of the 
remaining Winton Formation sedimentary rocks, forming a kaolinitic profile wherein 
silica and iron oxides were mobilised and precipitated forming hard silicified layers and 
ironstone enriched zones (Senior, 1979). The profile consist of four layers, known as the 
Morney Profile (Senior et al, 1977) and has been age dated as late Cretaceous and early 
Palaeocene through the use of palaeomagnetism (Idnurm & Senior, 1978). At this time the 
Australian continent was located at high latitudes, and had become detached from the 
southerly located supercontinent of Gondwanaland. As Australia drifted northward for the 
next 43 million years, the Morney Profile, somewhat surprisingly, was largely preserved 
across extensive areas, though for the most part was partly truncated by erosion. 

A second weathering event, which was critical to the development of precious opal, 
occurred during the late Eocene and Oligocene and commenced about 35 Ma ago. This 
chemical weathering event is also dated by palaeomagnetism (Idnurm & Senior, 1978 and 
Schmidt & Dickson, 2017) and by oxygen isotope measurements (Bird & Chivas, 1993). 
Widespread silicification at this time led to the formation of a hard silica, iron and 
alumina oxide-rich crust which forms the characteristic scarp-bounded cap rock to many 
of the flat surfaced landforms of this region. This modification to the Morney Profile is 
known as the Canaway profile (Senior et al, 1977). It was during this weathering event 
that colloidal silica-rich groundwater percolated downwards through the profile and 
invaded spaces within ironstone layers, concretions (boulders) or nodules(nuts) forming 
opal. Under precise subsurface conditions, controlled by changes in the pH of the 
groundwater, bedding geometry and intra-profile fault entrapment sites, precious opal was 
precipitated. 



In recent times, erosion has worn away the Canaway profile exposing the basal 
ferruginised zone at the base of escarpments or across flattish peneplained surfaces 
leading to sporadic occurrences of opal float that led to many commercial discoveries. 
However, because of relatively intense prospecting over the last 125 years, surface 
outcrops of opal have become increasingly difficult to find and the modern explorer has to 
utilise geology, geophysics and drilling in order to maximise the chance of success. 

This exploration program used stereoscopic interpretation of old aerial photographs to 
locate structural lineaments and drilling to recover opal cuttings and gamma ray logging 
to locate zones of anomalous natural radioactivity associated with opal deposits (Senior & 
Chadderton, 2007). 

2. Exploration. 

2.1. Aerial photograph interpretation.

 
Aerial photographs acquired in 1952 were examined stereoscopically and linear detail 
depicting faults were interpreted across the entire Koroit opal field (Fig. 2). Use of the 
oldest available aerial photographs pre date most vehicle movements and vegetation 
changes that may obscure the surface traces of naturally occurring faults. Photo rectified 
linear features were plotted onto a base map at 1:50,000 scale incorporating the WGS84 
metric grid. This map enables subtly expressed, surface features to be fairly accurately 
located in the field, using GPS which in this area has a positional accuracy of about 5m. 

The photo interpretation approach was a failure, because none of the interpreted linear or 
curvi-linear features appeared to be linked to existing mines. Some radiating spoke-like 
structures, in previously unexplored parts of the permit, were also targeted by drilling and 
none of these were prospective as they lacked the prerequisite opal profile stratigraphy 
that comprises a palaeochannel sandstone floored by impervious lacustrine claystone. The 
photo mapping did however, provide information on the historic distribution of mining 
activities and access, and provided a base for geological mapping and drilling. 



2.2. Drilling and gamma ray logging.

 
Eighty-nine holes utilising an Almet Masters 9 inch auger rig, were drilled in the permit 
during 2017. Apart from a few holes that were blocked, or penetrated a non-opalised 
sequence consisting entirely of mudstone or siltstone, the majority of the drill holes were 
gamma ray logged. A complete summary of these holes was published in the 2017 year 
end report.

Further work is planned for the evaluation of all of the prospects. This will involve 
structure contouring, contours of the radioactive intensities of the ‘level’ and construction 
of drill hole correlation panel diagrams that will help in the location of future drill or 
trench sites. 

Conclusions

 
A comprehensive review of all data collected during the 2017 exploration phase has been 
completed.  This was supplemented by the examination of newly acquired high resolution 
satellite imagery coupled with ground reconnaissance.

It was concluded that the original siting of exploratory drill holes was optimal.

As no precious opal was recovered during that phase, it has been decided that there is 
little likelihood of there being undiscovered opal deposits within the area of the EPM.

Consequently, this permit is being surrendered.
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EPM 25745 in relation to the nearest town of Cunnamulla.



EPM 25745 and the Koroit opal mining field.

Another EPM in close proximity and numerous mining claims and leases exist.



Mining claims and leases held by others within the boundaries of EPM 25745



6951000

6948000

6949000

6950000

6952000

6947000

6945000

6946000

34
30

00

34
40

00

CP

CF

C

Fig. 2. Photogeological interpretation of linear features and
distribution of the cap-rock (CP) of the Canaway Profile
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