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1 Summary 
 
Redfire has demonstrated the presence of heavy mineral bearing palaeo shorelines 
within the Mannum-Lameroo project, which encompasses Exploration Licences 2542, 
2564 and 2279. Analysis of the heavy mineral products and strand types suggest that 
the resource potential is of insufficient size to constitute a stand alone mining 
proposition and will require integration into a much larger resource base in the 
Western Murray Basin region. 
 
Due to this, the likely heavy mineral suite assemblage and potential thickness of cover 
the project is not considered to warrant further work. Redfire has therefore 
relinquished the title. 
 
 
2 Introduction 
 
This is the third and final report by Redfire Resources on exploration for EL 2542, 
which was acquired to explore for heavy mineral sands over the western margin of the 
Murray Basin. 
 
The western Murray Basin is known to host accumulations of heavy mineral sands 
with a number of discoveries proximal to the project area. These include the 
Perponda, Mercunda, Mindarie, Long Tan and Lone Pine deposits currently under 
evaluation by Murray Basin Minerals NL (MBM). 
 
Exploration Licence 2542 is part of a wider project area incorporating ELs 2279, 2542 
and 2564, the Mannum – Lameroo project (refer figure 1). Geological evaluation by 
Redfire has confirmed the widespread distribution of the target Loxton Sands within 
the project area. 
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3 Conclusions 
 
Results to date show: 
 

• Drilling by Aberfoyle Resources and BHP has indicated widespread 
distribution of the target Loxton sands exists in this licence area 

• DTM imagery suggests there are significant geological features which may 
reflect the development of buried strandline systems 

• Results of the TEISA survey shows large scale features that can be traced 
within the project area and may bear a relationship to buried palaeo 
shorelines 

• Landsat images show ‘ridge and swale’ trend lines within the licence area, 
which may also reflect strandline systems 

• The resource potential of the licence is unlikely to be of sufficient size to 
host a stand alone mining operation and will require integration into a 
much larger resource base for development 

• The mineral assemblage defined to date is generally comprised of low 
value iron rich minerals 

 
 
4 Tenure 
 
Exploration Licence 2542 covers an area of 739 km2 .The Murray Bridge township is 
situated in the southwestern corner of the licence area (Refer figure 1)  
 
The Adelaide (SI54-19) and Barker (SI54-13) 1:250 000 mapsheets, Mannum (6728) 
and Mobilong (6727) 1:100 000 mapsheets and Mannum (6728-2) and Mobilong 
(6727-1) 1:50 000 mapsheets cover the licence area 
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5 Geology 
 
5.1 Regional Geology 
 
The exploration Licence is located in the southwestern portion of the Murray Basin. 
The following description of the Murray Basin is largely derived from Mason et al. 
 
The Murray Basin is a low lying saucer shaped basin defined by flat lying Cainozoic 
sediment which extends over an area of 320 000km2 in NSW, VIC and SA. Cainozoic 
sediment unconformably overlies Proterozoic and lower Palaeozoic basement rocks 
over much of the basin. Rocks of Devonian to Cretaceous age fill restricted 
infrabasins and occur as thin erosional remnants of platform cover. 
 
The Cainozoic sedimentary blanket is generally less than 200-300m thick but may be 
up to 600m thick in the deeper west-central part of the basin. The Tertiary succession 
accumulated over three major depositional events, each separated by a disconformity 
and all involving marine sedimentation in the center and SE of the basin. Only those 
sediments of the third depositional sequence are of any importance in the present 
exploration for heavy mineral sand deposits. 
 
The third sequence, from Upper Miocene to Pliocene, formed in an environment of 
fluvial floodplain to the east, flanking an extensive marine strandplain of prograding 
beach ridges with inter-ridge fluvial and estuarine quartz sand deposits to the west and 
south. Initial marine transgression resulted in the deposition of marine clays of the 
Bookpurnong beds, and marginal marine to fluvial clastics of the Loxton Sands and 
equivalent Parilla sands. To the east, fluvial and lacustrine deposits of the 
contemporaneous Calivil Formation formed a widespread sand sheet. The subsequent 
Pliocene marine regression resulted in the westward migration of the shoreline and the 
widespread distribution of the quartz sand sheet of the Loxton Sands, characterised by 
the development of extensive shoreline dune ridges. In the east, clay, silt, sands and 
gravel of the Shepparton Formation were deposited in a flood plain environment. 
 
The Loxton Sands are described as marginal marine, beach and estuarine sediments 
whilst the Parilla Sands are described as sediments of valley fill, lagoonal and fluvio-
lacustrine environments. Victoria has traditionally termed these as the lower and 
upper units of the Parilla Sands. The Loxton Sands is characterised by its fine to 
medium grained, pale grey to yellow/brown sands, containing minor clay and silt, in 
which the grains are subangular to rounded. 
 
Shepparton Formation deposition continued into the Early Pleistocene, and it forms 
the ground surface of the basin in much of the area east and southeast. The fluvio-
lacustrine Blanchetown Clay was deposited over a wide area in the west at the same 
time. 
 
Throughout most of the Murray Basin, but particularly in the centre and west, the 
Tertiary and Early Pleistocene sediments are almost entirely concealed beneath a 
veneer of Late Pleistocene to Early Holocene unconsolidated sediment formed in an 
arid to semi arid environment. The most extensive of these are the aeolian sands of the 
Woorinen Formation, and the Molineaux and Lowan Sands. There are also numerous 
small and widely distributed occurrences of saline lake deposits, lacustrine clay, 
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aeolian dunes, calcrete, colluvial deposits and alluvium of relict and active river 
channels. 
 
5.2 Local Geology 
 
Literature research suggests exploration drilling by companies like BHP and ARL 
have intersected a typical Tertiary sequence as recognised in the south Australian 
portion of the Murray Basin. 
 
A general stratigraphic sequence as reported by BHP consists of: 
 
 Stratigraphic code Lithology  Description 
 
 Qa   Alluvium  Silty sand and gravel/boulder  

beds along the Marne River 
Valley in the north. Distinctly 
micaceous, sandy silt in the 

       Southwest. 
 Qdm   Molineaux Sand Stabilised sand dunes. Calcareous 
 Qca   Bakara Calcrete  Calcrete, calcareous soil, sand, 

clay 
 Tps   Loxton–Parilla Sand Fine quartz sand, part clayey. 

Clay horizons in Mannum area 
partly calcareous 

 Tml   Mannum Formation Massive, fossiliferous, porous 
       buff coloured limestone. 
       Calcareous quartz sands. 
 Pz   Basement  Undifferentiated mica, quartz- 
       mica to schist, basic to acid 
       intrusives. 
 
Drilling by BHP concentrated on the west side of the licence, as well as to the 
southwest and north. Drilling by ARL in the east of the licence reported widespread 
distribution of the Loxton Sands, however they failed to penetrate the full Loxton 
sequence. 
 
Thin cover is evident in much of the eastern area of the licence. Exposures of the 
Miocene Mannum Formation limestones are clearly visible along the Murray River, 
which is characterised by a series of pronounced cliff faces which are a reflection of 
the Morgan Fault. This in turn is likely to relate to the Lake Frome lineament. 
 
 
6 Previous Exploration 
 
6.1 BHP Exploration 
 
Within and around the licence area BHP completed a 110 hole drilling programme 
between 1991 and 1994 during exploration for heavy mineral sands and base metals. 
The ground was relinquished due to poor results. 
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Most of the drilling was sited along the western margin of the lease, coinciding with 
the basin margins. The latter period of exploration focussed on base metals with most 
of the exploration targeting basement with shallow cover. 
 
The majority of assays produced were on samples, which are interpreted to reflect a 
combination of alluvials shed from the Adelaide Fold belt as well as deeper probable 
Loxton Sands. A scattering of assays and mineralogical assessments were completed 
with variable results. 
 
These results are therefore inconclusive in respect of the extent of obvious beach face 
Loxton Sands and the development of models for palaeo shorelines in the licence 
area. 
 
6.2 ARL Exploration 
 
Exploration was conducted between 1986 and 1991 along the eastern portion of the 
lease and further across to the east. 
 
Rotary airblast drilling concentrated on targeting interpreted palaeo strandlines along 
public roads with holes spaced 100m to 400m. Depths rarely exceeded 18m. 
 
Results from within the lease confirmed the widespread distribution of the target 
Loxton Sands, however few samples were deemed worthy of assay.  
 
Successful exploration to the east led to the discovery of the Perponda and 
Upsndowns deposits located some 20km away. 
 
6.3 Other work 
 
A number of other holes were drilled in the licence area for water. Due to the aim of 
these activities little detail pertinent to mineral sands exploration is available. What 
can be inferred is the presence of Loxton Sands from the logging.  
 
Desk top studies and reconnaissance field trips have indicated the Loxton Sands are 
widely represented throughout the project area. No drilling has been completed within 
EL 2542 by Redfire due to a lack of encouraging results from the nearby Matilda 
prospect and previous drilling by Redfire on the Lameroo project. These areas are 
considered to be strike equivalents to EL 2542. 
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7 Discussion and Conclusions 
 
Although the licence area exhibits potential for the discovery of heavy mineral sand 
concentrations, it is unlikely that any discovered deposit(s) will present an economic 
development opportunity in their own right. It is likely then, that the development of 
any deposits within this licence will depend on other emerging development 
opportunities such as the deposits currently being evaluated by Murray Basin 
Minerals. 
 
Redfire has therefore relinquished the title. 
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