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1. SUMMARY 
 
Annual exploration activities to 24 October 2013 over EPM 17644 at the Fairview Downs 

prospect are described in this report. The work involved reviewing previous exploration data,  

re-interpretation of regional geology, sampling to conduct test trials for industrial 

applications. The results to date suggest that there is the possibility of other economic 

minerals associated with bentonitic clay lenses, including hectorite. Understanding the 

depositional environment of these volcanic sediments is the key answer to discovering 

different clays and investigating these with several drill targets.  

2. INTRODUCTION 
 

The Fairview Downs Project is an exploration program targeting new depositional 

environments and extensions to the bentonite resources in close proximity to ML 70360. 

These are located adjacent to the central western margin of the tenement. The project 

involves an extensive examination of previous exploration activities, current research into 

conceptual models in this region for possible hectorite, rare earths and uranium resources. 

There are several drill targets at the Fairview Downs project that have characteristic features 

similar to other bentonite deposits. Detail reporting since 2004 of the work completed on this 

tenement has been by C.P Dredge (2010). Different varieties of bentonite are likely to occur 

within the lake depositional environment associated with possible hot spring waters in the 

district. 

2.1 Location and Access 
 
EPM17644 - Fairview Downs is located 90km west of Springsure in central Queensland. The 

tenement is approximately 330km from Rockhampton by road via the Capricorn Highway, 

Dawson Highway and Dawson Developmental Road (Figure 1). Vehicle access from 

Springsure is by partly sealed Dawson Development Road, with unsealed public roads and 

station tracks providing good access to most of the EPM, which is characterised by gently 

undulating to flat open grasslands.  

2.2 Tenure 

EPM 17644 was granted to Ipoh Pacific Resources (IPR) on 25 October 2010 for a period of 

5 years, and originally comprised 24 sub-blocks.  Currently it has 12 sub-blocks (Figure 2). 

The tenement is immediately east of the Mantuan Downs No 1 Mining Lease (ML 70360), 

also held by IPR. Ipoh Pacific Resources Pty Ltd is a wholly owned subsidiary of Australian 

Pacific Coal Ltd (AQC). 
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Figure 1 – Location map 
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Figure 2 Tenure location 

The tenement consists of the following 12 sub-blocks; 

BIM (Block Identification Map) Sub-blocks Number 

CHAR 255 S, T, V, W, X, Y 6 

CHAR 327 C, D, H, J, N, O 6 

Total  12 
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3.0 GEOLOGY  
 
3.1 Regional Setting 
 

EPC17644 is situated towards the eastern margin and at the southern end of the Galilee 

Basin in Central Queensland. The Galilee Basin covers an area of over 250,000km2
 and 

onlaps the outcropping Drummond Basin to the east, and is unconformably overlain by 

Jurassic to Cretaceous sediments of the Eromanga basin to the west. The Galilee Basin 

extends some 440km from north to south and consists of approximately 1850m of Early to 

Late Permian sediments made up of terrestrial sediments from the west and marine 

sediments from the east. 

3.2 Local Stratigraphy 

 
Towards the south-east of the basin, sediments are continuous with the Bowen Basin across 

the Springsure Shelf. The stratigraphic succession covered by the EPM, from oldest to 

youngest, includes the Early Permian Colinlea Sandstone, the Late Permian Peawaddy 

Formation, Black Alley Shale and Bandanna Formation, and the Tertiary Rewan Formation 

(Figure 3). Locally, the sediments dip to the west and south-west at 0.5° to 3°. 

 

Figure 3 – Local Geology  

The lower sequence consists of quartz sandstone, pebbly quartz sandstone, minor 

conglomerate, siltstone and coquinite in the Colinlea Sandstone and Peawaddy Formation 

and fines up to the Black Alley Shale unit consisting of mudstone, siltstone, tuff and 
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sandstone. The Bandanna Formation consists of sandstone, siltstone, mudstone, coal, tuff, 

conglomerate and is the host unit of the bentonite deposit in the area.   

Tertiary and Quaternary alluvial sediments associated with the Claude and Nogoa Rivers 

occur to the south of the EPM 

3.3 Mantuan Downs Deposit Geology 
 
The Mantuan Downs bentonite deposit is hosted in the Upper Permian Bandanna Formation 

and comprises two main bentonite zones (Figure 4). The Upper Bentonite Zone is the best 

developed. With an average total cation exchange capacity (CEC) of 102 meq/100g, it 

consists of light yellow green to dark-green and grey bentonite and minor variably argillic 

altered shale, siltstone and fine labile sandstone. Near the centre of the deposit, the Upper 

Bentonite Zone is 4.0m to 4.5m thick. The Lower Bentonite Zone mainly comprises light grey 

to dark grey calcium bentonite. It is often silty and contains narrow argillic altered shale, 

siltstone and fine labile sandstone interbeds of variable thickness. The Lower Bentonite 

Zone has an average total CEC grade of around 92 meq/100g. It continues throughout the 

area drilled and near the centre of the deposit is 2m to 4m or more thick. 

 

Figure 4 – Mantuan Downs Bentonite Mine - Sectional Geology 

Secondary iron and manganese-oxides are common as coatings on fracture surfaces and 

sometimes bedding planes in both the Upper and Lower Bentonite Zones. Rare, narrow (<15 

mm) calcite stringers are also present in both bentonite horizons. The deposit has been drill 

tested over a length of 1,400m and a width between 400m and 800m. Overburden is minimal 

compared to other Australian bentonite deposits, and ranges between 0.8m at its eastern 

margin and 4m to 5m near the south-western part of the deposit.  

Independent testing of Mantuan Downs’ bentonite has been undertaken by several 

organisations including the CSIRO, University of South Australia and AMCOL-Volclay group 

of companies. Results from these organisations confirm the superior quality of the Mantuan 
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Downs bentonite. In addition, the bentonite's ability to convert to a sodium-activated 

bentonite by adding 3-5% soda ash (if a swelling bentonite is required) suggests the project 

could supply products to a wide range of domestic and overseas markets including the 

environmental remediation industry where bentonites with high absorbent/adsorbent 

properties are in demand.   

There is considerable scope to increase the deposit’s size, as its eastern, southern and 

western boundaries have not been defined by drilling. On this basis, EPM13886 and 

EPM17644 were acquired explore the area surrounding the deposit. 

4. PREVIOUS EXPLORATION   
 
Exploration during 1966-68 by Uranium Consolidated NL and Tennent Minerals Pty located 

substantial amounts of calcium bentonite while exploring A to P 229M, 312M and 400M. 

These companies drilled 104 holes to an average depth of about 9m and undertook 

extensive laboratory testwork which included CEC determinations, swelling and viscosity 

analysis, chemical, X-ray and differential thermal analysis, foundry tests and acid activation, 

iron ore palletisation and drilling mud appraisals. 

The drilling results outlined a resource of good quality near surface bentonite exceeding 20 

million tonnes of which 3 million tonnes was reported to be within a 2.5km square area 

centred 10km northwest of the Mantuan Downs Homestead. This area was referred to as 

“the Area A Prospect” with overburden thickness ranging between 0.5m to 9m. 

The laboratory testwork showed despite variation in the bentonite properties from lense to 

lense, the quality is good even when converted to a sodium exchange bentonite by extrusion 

with addition of 3% soda ash.  The testwork also showed bentonites that satisfy the Oil 

Companies Material Association (OMCA) and the American Petroleum Institute (API) 

specifications can be produced by adding soda ash, though most tested samples recorded 

fluid loss levels above acceptable limits.  It was also shown the bentonite could produce 

pellets with a high mechanical strength.  A high Swelling Index (SI) ranging from 35 to 50 

was recorded from samples treated with soda ash and the optimum level of soda ash 

addition for foundry applications was estimated to be between 4 and 6 per cent. 

During 1969-70 Mineral Deposits Ltd evaluated Authority to Prospect 647 and drilled 24 

holes averaging 5.6m depth, mainly in the southern and eastern parts.  The location of drill 

holes was over the main bentonite deposit and 15 out of the 24 drill holes failed to intersect 

bentonite.  All bentonite samples reacted to soda ash beneficiation but none met API 

standards. 
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Between 1991-2, a Brisbane syndicate examined the bentonite deposit while exploring EPM 

8290.  Three backhoe pits were excavated at previous drill sites and samples were 

submitted to Commercial Minerals Ltd to measure the CEC, moisture content and swelling 

volume and grit content. The work confirmed the shallow nature and wide distribution of 

good quality calcium bentonite. The project was relinquished in late 1992 after the owners of 

the project failed to attract an equity partner. 

5. SUMMARY OF EXPLORATION 
 

Further analyses of the Mantuan bentonite have been carried out with samples sent to 

RSA/Kunimine Industries Co Ltd of Japan for different industrial applications. Other 

bentonite samples were sent to a fertilizer manufacturer as a trial ingredient for the export 

market.  

A review of previous exploration data over the tenement is ongoing and has revealed that 

there is a need to research the geological environment for the various types of bentonite 

resources at Fairview Downs.  The exploration model was originally based on the Mantuan 

deposit (Figure 3) but recently it has been modified to allow an investigation into obtaining 

more information on the sedimentary environment in search for specific bentonites, in 

particular, hectorite, a lithium-rich bentonite.  Mineralogical information on the different clays, 

such as CEC determinations, swelling and viscosity analysis, chemical, X-ray and differential 

thermal analysis, foundary tests and acid activation, iron ore palletisation and drilling mud 

appraisals are required.  The testing of these bentonites is necessary to meet specific 

market product specifications. 

The new exploration model includes the investigation for lithium-rich bentonites similar to the 

Kings Valley deposit in the USA (Schneider, 2012). The lithium-rich bentonites are believed 

to be derived from hot spring activity percolating through rhyolitic sediments within the 

confines of a large caldera complex (Figure 5). The hectorite clay is of the trioctahedral 

smectite type containing variable amounts of lithium.  These hectorites range from light to 

dark green, brown or light to dark grey depending on the oxidation state of the iron in the 

clay. 

This exploration model is being developed by assessing the different sediments derived from 

various source rocks.  At some considerable distance to the north-east, outcropping granites 

and pre-Devonian schist and gneiss may be source rocks for rare earth minerals.  However, 

the source rocks for the bentonite clays are likely to be found in the alteration of an 
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intermediate volcanic ash that may have been deposited in an isolated trap site as 

discovered at the Arumpo bentonite deposit in the Murray Basin. 
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Figure 5 Lithium sources, pathways, and sinks (Bradley and others 2013) 

 



12 
 

 

Figure 6 Regional magnetic image showing volcanic vents 

At Arumpo, there are two bentonites that have considerable exchangeable Na as well as 

other characteristics.  Major and trace element compositions are very similar in both 

deposits, as are the ratios of concentrations of oxides of Zr, Ti, Ga, and Al. Silica and Na2O 

plus K2O contents are also similar.  Together, these data indicate that both deposits have a 

related volcanic parent of intermediate mafic composition.  The Mantuan Downs bentonites 

have similar characteristics related to a volcanic parent rock. Deposition of these volcanic 

sediments in a lake environment with volcanic vents (Figure 6) suggests the possibility of 

lithium-rich bentonites occurrences in the district. For these occurrences to be anomalous, 

lithium assays should be greater than 100ppm Li and highly anomalous economic assays 

should be in the order of greater than 8000ppm Li.  

Exploration has focussed on interpreting the deeper stratigraphy of the Mantuan Downs 

district with the re-interpretation of the different facies of the upper bentonite bearing lenses 

within the Upper Permian Bandanna Formation. The presence of possible volcanic vents 

EPM 

17644

4 

Volcanic 

vents 
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within 12kms of the tenement (Figure 6) may explain the source of the smectite clay from 

volcanic ash derived from a series of vents as has occurred in the Murray Basin (Gardam 

and others, 2008). 

These lenses are known also to consist of lithic sandstone, siltstone, shale and coal 

measures formed in a fluvial or lacustrine depositional environment. The Upper Permian 

Black Alley Shale also consists of shales, siltstone, labile sandstone, tuff and bentonite 

lenses.  These beds represent a very low energy fresh water depositional environment that 

may contain other economic minerals with possible rare earths, uranium and lithium 

enrichment.  The possibilities of detecting roll-front sandstone-hosted uranium within paleo-

channels are also being considered.  The different rock units of the Upper Permian 

Peawaddy Formation indicate a change to an inter-tidal marine low energy sedimentary 

environment with lithic quartz sandstone, siltstone and coquinite 

 

6. CONCLUSIONS AND RECOMMENDATIONS 
 

The sedimentary facies associated with the bentonites at Fairview Downs are very similar to 

those observed at the neigbouring Mantuan Downs bentonite deposit. Some of these 

similarities may extend to those revealed at the Arumpo Murray Basin bentonites.  A 

modified exploration model is being reconsidered to examine possible occurrences of new 

economic mineral concentrations in the district, including the lithium-rich bentonite known as 

hectorite.  As part of this study, new sedimentary lake environments within the tenement are 

being considered in view of the proximity of the volcanic vents identified from regional 

magnetic data. 

Recommendations include: 

 Carry out scout soil geochemical surveys for all chemical elements 

 Plan a scout shallow drilling program to examine the local stratigraphy 

 Geophysical logging of drill holes to map sub-surface stratigraphy. 
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