
CJ Larkin & Associates, Tinaroo 29 August 2012 Page 1 
 

C.J.Larkin & Associates 

 Resource Consultants 

P.O.Box 654 Atherton, Queensland 4883 

 

 

 

 

 

 

 

 

 

ANNUAL REPORT TO 30 JUNE 2012 

EPM 17687 (GEORGETOWN)  

for  

ATHERTON MINERALS EXPLORATION PTY. LTD. 

29 August    2012 

 

 

 

 

 

 

 

 

 

 



CJ Larkin & Associates, Tinaroo 29 August 2012 Page 2 
 

CONTENTS 

 

1. SUMMARY        Page 3 

2. INTRODUCTION                                                   4 

 2.1 Introduction        4  

 2.2 Location and Access        4 

 2.3 Tenure         4 

 2.4 Physiography        5 

 2.5 Climate and Vegetation       6 

3. PREVIOUS INVESTIGATIONS       7 

4. REGIONAL GEOLOGY        8 

 4.1 Einasleigh Metamorphics       8 

 4.2 Forsayth Supersuite        8 

5. QUARTZ BODIES        10 

6. WORK COMPLETED        13 

 6.1  Literature Review        13 

 6.2  Sampling         13 

 6.3  Assaying         14 

 6.4  Landowner Liaison        14 

 6.5  Native Title Liaison        14 

7. PROPOSED FUTURE WORK       15 

8. REFERENCES         15 

9. APPENDIX 1   CSIRO SCOPE OF WORK      15 

10. APPENDIX 2   ACKNOWLEDGEMENT AND WARRANTY     17 

 

 

 



CJ Larkin & Associates, Tinaroo 29 August 2012 Page 3 
 

1. SUMMARY 

Exploration Permit (Minerals) 17687 is located immediately to the south east of Georgetown, 

approximately 380 kilometers west of Cairns in North Queensland via the all-weather Kennedy 

Highway.    

Located on the EPM are a number of quartz deposits displaying high whiteness, high brightness and 

which could be readily classified as very high grade chemical purity quartz.  Quartz has inherent 

natural properties of chemical inertness, hardness, low oil absorption and dielectric properties which 

are important properties for silica flour production, and the production of silicon metal.  These 

quartz deposits can provide a superior, high quality aggregate because of its inherent physical and 

chemical properties. 

The quartz bodies appear to have been deposited as a fault fill in Palaeoproterozoic metasediments 

of the Etheridge Group, following tectonism and adjacent intrusion of silica-rich Mesoproterozoic 

granites in the region. 

Initial estimates of the amount of contained high purity quartz in all of the exposed outcrops 

indicate a potential to exceed ten million tons.   

A series of surface samples weighing up to 2,000 kg have been collected by hand from scree deposits 

surrounding the quartz outcrops, and have been dispatched to potential end users for testing and 

analysis.  A representative sample was submitted to CSIRO for beneficiation analysis. 
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2. INTRODUCTION 

2.1 Introduction 

Atherton Minerals Exploration Pty. Ltd.  were granted Exploration Permit (Minerals) No. 17687 in 

May 2010, the tenement covers 51 sub blocks or approximately 163 square kilometres in area.  

Following a season of field work and research during which a number of high purity quartz bodies 

were recognised, AME commissioned C.J.Larkin & Associates to summarise the potential of the EPM 

to contain possible commercially viable quartz deposits. 

 

2.2 Location and Access 

Exploration Permit (Minerals) 17687 is located immediately to the south east of Georgetown, 

approximately 380 kilometers west of Cairns in North Queensland via the all-weather Kennedy 

Highway.   Access to the tenement itself is available along property tracks which depart the 

Georgetown – Forsayth sealed road which parallels the western boundary of the EPM closely, and 

from the Forsayth to Einasleigh road to the south.  Internal access is good, following property stock 

watering point access tracks, and most of the area is traversable by Polaris-type ATV vehicle. 

2.3 Tenure 

EPM 17687 was applied for by Atherton Minerals Exploration Pty. Ltd.  in June 2008 and granted in 

May 2010. It is due for renewal or expiry in May 2012.  The EPM covers 51 sub blocks, or about 163 

square kilometres. 

The EPM is comprised of the following sub-blocks from the Normanton Sheet: 

 Block  2083 sub-blocks  d,e,j,k,p,x,y,z. 

 Block  2084 sub-blocks  l,m,n,o,r,s,t,v,w,x. 

 Block  2155 sub-blocks  d,e,h,j,k. 

 Block  2156 sub-blocks  a,b,c,f,g,h,l,m,n,q,r,s,t,u,v,w,x,y,z. 

 Block  2228 sub-blocks  d,e,j,k,o,p,s,t,y. 
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Almost the whole of the eastern boundary of EPM 17687 adjoins the 78 sub block EPM 18358 

granted recently (April 2011) to Goldfields Australasia Pty. Ltd.  Goldfields are actively testing their 

Georgetown Region tenements for intrusion related gold deposits. 

Mining Lease 3338, of 4.045 hectares, which covers the historic City of Glasgow gold mine and held 

by Alfred Wellby, is located approximately 3.5 kilometres to the west of the Lighthouse Mountain 

within EPM 17989 held by Georgetown Mining Ltd. 

Within EPM 17687, in the far south, a number of small alluvial mining leases known as the Finnegan 

Group, in the name of Steven Osborne, occur. 

 

 

2.4 Physiography 

EPM 17687 is located between the north flowing Delaney River in the west, and the north flowing 

Etheridge River in the east, and is dissected by the tributaries of both these major local streams. The 

land surface is characterised by a range of physiographic features from flat alluvial terraces covering 

deeply weathered Einasleigh Metamorphics in the central area, to sharp and rugged peaks exposing 

the Ropewalk Granite in the south of the area. 
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Elevations range from approximately 320 metres above sea level along the Delaney and Etheridge 

River channels, to approximately 430 metres at Lighthouse Mountain, and 530 metres at Mount 

Talbot.  Lighthouse Mountain stands approximately 90 metres above its surrounding terrain. 

2.5 Climate and Vegetation 

The centre of EPM 17687 is located at approximately  18° 25’ S and approximately143° 35’ E, and 

experiences a semi-arid to sub tropical climate, being warm and dry in the winter and hot and wet in 

the summer. The summer monsoonal trough dominates rainfall in this region. Daily temperatures 

range from 7-28° C during the winter months of June-August, although maximum temperatures 

exceeding 30° C are not uncommon. During the summer month of November-March, daily 

temperatures range from 18° C to 35° C. 

Mean annual rainfall for the area is approximately 750 mm, most of which occurs during the 

monsoonal wet season months of December-March.  The driest months are July-September. 

Vegetation in the EPM area comprises mainly open dry tropical savannah woodland and grassland.  

Much of the area has been subjected to a degree of disturbance by clearing and cattle grazing.        

The dominant tree species are narrow leafed ironbark (Eucalyptus crebra), together with white gum 

(Eucalyptus platyphyla), western bloodwood (Eucalyptus terminalis) and Queensland blue gum 

(Eucalyptus tereticornis).  Other tree species include scrub ironbark (Acacia fasciculifera), celtis 

(Celtis paniculata) and homalium (Homalium alnifolium). 

 

View of open tropical savannah woodland between Lighthouse Mountain and Mount Talbot. Minor 

quartz bodies can be seen in outcrop. 

 



CJ Larkin & Associates, Tinaroo 29 August 2012 Page 7 
 

 

3. PREVIOUS INVESTIGATIONS 

EPM 17687 is squarely centred in the historic Etheridge Goldfield which was proclaimed on the 18th 

of January 1872. (Dunstan, 1913).  The goldfield was extensively surveyed and reported on by the 

Queensland Geological Survey in the late 19th and early 20th centuries and by federal and state 

agencies in later years. Since that time the whole area has been subject to base metal, gold and 

uranium prospecting and exploration.  In more modern times, focused exploration for base metals 

and gold was revived in the mid 1960’s, and most of the world’s major resource explorers have held 

ground in the area at one time or another.  Their work has been extensively recorded and is 

available through the Queensland Department of Mines and Energy website QDEX link. 

Other significant exploration initiatives were completed by Geoscience Australia (formerly called the 

Bureau of Mineral Resources) and the Queensland Department of Natural Resources and Mines 

(formerly called the Geological Survey of Queensland).  

In 1969 the Bureau of Mineral Resources (BMR) completed a 1:250,000 scale gravity survey across 

the region with gravity recording stations at 12 km separations.  

Between 1972 and 1985 the BMR and Geological Survey of Queensland (GSQ) jointly undertook 

geological mapping across the Georgetown 250,000 scale sheet area. Colour aerial photography was 

completed to assist this initiative.  

The BMR and GSQ completed stream sediment sampling over the entirety of the Georgetown 

100,000 scale sheet area using a sample density of 1 sample per 2.5 square kilometres, in an 

endeavour to highlight the base metal mineral potential of the region. This work was undertaken 

between 1974 and 1976.  

The BMR also completed a fixed-wing airborne aeromagnetic and radiometric survey across the 

Georgetown 1:250,000 scale sheet area. This survey was conducted over 20241 square kilometres, 

and used a line spacing of 1500m. A total of 13,667 line kilometres of data was released.  

In 1998 AGSO released data from a recently completed airborne geophysical survey across the 

Georgetown region. This ‘Georgetown’ survey incorporated the Forest Home, Georgetown, North 

Head and Forsayth 1:100,000 scale map Sheet areas. The survey used a flight line spacing of 200m, 

and included 59,835 line kilometres of magnetic and radiometric data. 

 

It appears however, that there is no recorded exploration within the EPM for quartz deposits per se. 

So it has been assumed that there has been no such previous investigation recorded for this 

industrial mineral in the region. 
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4. REGIONAL GEOLOGY 

The EPM lies within the Georgetown Region of North Queensland (Bain and Draper, 1997). The  

1:250,000 Geological Special map Geology of the Georgetown Region (1985), and the 1:100,000 

Geological Map Series Georgetown  Sheet 7661 (2003) both cover the area of the EPM. The main 

structural elements recognised in the area (Withnall et al, 1997) include: 

 A Palaeoproterozoic metasedimentary sequence comprising the Einasleigh 

Metamorphics of the Etheridge Province. This metasedimentary sequence is 

considered to have been deposited between 1700-1650 Ma  in an intracratonic rift 

setting. A major metamorphic and deformational event subsequently occurred at 

about 1550 Ma, when Mesoproterozoic Mistletoe and Delaney Granites  of the 

Forsayth Supersuite were emplaced. 

 Silurian granitoids of the White Springs Supersuite belonging to the Pama Province. 

This magmatic event was accompanied by major uplift in the region, followed by 

extensive erosion throughout the Devonian. 

 Widely distributed Carboniferous-Permian Kennedy Province intrusives and 

volcanics of the Kungaree Trough and Wirra Cauldron, belonging to the west-

northwest trending intraplate Townsville-Mornington Island Belt (TMIB). 

Of significance to this EPM study area are the Palaeoproterozoic Einasleigh Metamorphics, 

and the granitoids of the Forsayth Supersuite, i.e. the Mistletoe and Delaney Granites. 

 

4.1 Einasleigh Metamorphics 

The Einasleigh Metamorphics of Palaeoproterozoic age is composed of variable biotite-

garnet-sillimanite-diopside-hornblende gneiss, leucogneiss and schist. 

They are believed to represent an original sequence of feldspathic sandstone, siltstone and 

shale, with some basic intrusive and extrusive units (Withnall et al, 1997). Intense 

deformation and metamorphism has obliterated most sedimentary structures other than 

lithologic layering. 

Within EPM 17687, biotite gneiss, sillimanite-biotite schist and micaceous quartzite grading 

locally into migmatites, subordinate calc-silicate gneiss and ortho-amphibloites occur. 

Leucogranites and pegmatites are abundant. 

An overall increase in regional metamorphic grade from east to west has been noted in the 

area (Withnall et al, 1997). The metamorphic grade ranges from low-middle amphibolite 

facies up to gneiss facies. 

4.2 Forsayth Supersuite 

Forsayth Supersuite granites of note within the EPM area are the Delaney Granite and the 

Mistletoe Granite. These granites intrude the Etheridge Province metamorphics, and are in 

turn intruded by the Silurian White Springs granitoids. They are mainly S-type, mafic to 
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felsic, unfractionated to variably fractionated, reduced to oxidised, high to moderate K2O, 

low CaO, generally high Ba and high in Th and U. 

Mistletoe Granite is mapped in the north central area of the EPM where it intrudes gneiss 

facies Einasleigh Metamorphics, further to the south in the EPM, Forsayth Granite and 

smaller bodies of Talbot Creek Granodiorite intrude the metamorphics. 
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5. QUARTZ BODIES 

Three major and several minor quartz bodies are exposed at the surface in the EPM.  The first one is 

located at Lighthouse Mountain, the second one, now named the Midway Group south of the 

Lighthouse Mountain body, and the third one close to Mount Talbot, 8 kilometres to the south.  

Minor quartz bodies are apparent all the way between the major bodies and may indicate that 

faulting has played a significant role in localizing and controlling the emplacement of the quartz 

bodies. 

The quartz veins are massive, uniform and milky white in colour. The quartz in the deposits appears 

to be remarkably pure, and no country rock fragments or clasts were observed to be incorporated in 

the quartz.  

 The Lighthouse Mountain deposit is strikingly linear and vertical, strikes approximately N-S, and can 

be traced for over 900 metres. It appears to be up to 20 metres in width and stands up starkly from 

the surrounding deeply weathered metamorphics.  It is accessible by vehicle on both sides of the 

entire outcrop. 

The quartz body near Mount Talbot, approximately 8 kilometres south of Lighthouse Mountain is 

less accessible, approximately 500 metres in length and probably 50 metres thick and appears to dip 

vertically and strike roughly NE-SW .   
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The quartz in this body is massive, uniform and milky white in colour. Surface staining with iron 

oxides and lichens are apparent in places, but when broken the quartz appears to be a uniform 

white colour. 

Access to this body during field work was by helicopter, however cattle station tracks to the south 

and east pass very close to the outcrops. 

 

Lighthouse Mountain quartz body approximately 900 m long trending N-S, centre left. 

 

 

Quartz body near Mount Talbot, approximately 500 m long trending NE-SW, centre. 
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Lighthouse Mountain quartz body looking south. 
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View of quartz body near Mount Talbot.  

 

6. WORK COMPLETED 

 6.1  Literature Review 

 As mentioned in Section 3, Previous Investigations, no record has been found in public 

 access documents of any work done in the exploration for quartz as an industrial mineral in 

 the area of the EPM.  

 6.2  Sampling 

During this reporting period, a number of handpicked surface samples were collected from 

scree shed by the outcropping quartz bodies .  The total weight of scree samples exceeded 

2,000 kg, and large representative portions have been shipped to prospective end users for 

characterization and testing. 

A scope of work has been entered into with CSIRO to examine possible beneficiation 

treatments for the raw material.  A description of this work is attached as Appendix 1. 
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6.3  Assaying 

Analytical work was performed by Australian Laboratory Services in Townsville on two 

handpicked quartz samples  using method ME-XRF12s (silicates by fusion XRF), and ME-

MS42 (up to 34 elements by ICP-MS. The quartz sample assays ranged from 99.1% Si02 to 

99.5% SiO2. No anomalous values were found for other elements in any of the samples. 

Handpicked quartz scree samples from the Lighthouse Mountain, Mount Talbot and Midway  

deposits, totaling 2,000kg were submitted to a Chinese end-user for characterization and 

suitability testing.  The material performed very well as  feed stock for silicon metal 

production, and further  beneficiation testing  is underway.   

  

 6.4  Landowner Liaison 

The company has maintained contact with the two station owners whose properties are 

encompassed by the EPM. These owners are: 

  Darren and Barry Pedracini, Lornevale Station (Tel. 0740 621 140 and 0740 621  

  141), and 

  Malcolm Larsen, Mount Talbot Station.  (Tel. 0740 625 450). 

Messrs Pedracini and Larsen have been advised of the silica deposits which have been 

located, and that further mapping, sampling and analysis will be needed before further 

decisions are made.  Continuing talks have progressed well and a good primary 

understanding has been established regarding to access to their properties, as well as 

potential future development of the quartz deposits. 

 6.5  Native Title Liaison 

 Continuing discussions have been had with the Ewamian People with regards to their rights 

 and entitlements.  They have been informed of our progress in our search for minerals 

 including quartz on EPM 17687. 

A Cultural Heritage Survey of the EPM was conducted by four suitably qualified and 

experienced representatives appointed by the Ewamian community on the 28th and 29th of 

November 2011. 

The team, accompanied by an AME representative inspected the area by strategically 

walking around rocky outcrops and surrounding areas.  Areas where access was difficult 

were inspected by driving along existing roads, and a helicopter was also provided for the 

team to inspect from the air and get a more detailed overall view. 

The conclusion was reached that no sites of significance to the Ewamian People, or other 

items of cultural heritage value, were located during this assessment.  The EAC and AME 

have agreed that duty of care has been met through the conduct of the cultural heritage 

survey. 
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7. PROPOSED FUTURE WORK 

Work proposed for the next reporting period  will include the following: 

 Diamond and reverse- circulation drilling to establish vertical extent of quartz bodies 

 Establishment of reserve volumes to JORC standard 

 Preliminary beneficiation studies. 
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9. APPENDIX 1 

1 Introduction 
 
 AME contacted CSIRO Process Science and Engineering (CSIRO) in January 2012. 
 
After some discussion, it was decided to approach the beneficiation of the quartz in a staged 
process. The first stage is, as reported here, the characterisation of the quartz to determine the type 
and extent and, if possible, location of the impurities. Subsequent stages would then target the 
identified impurities by a combination of the above beneficiation methods. 
 
Accordingly, a total of ~36 kg of +100 mm rocks, representative of the main ore body, was supplied 
to CSIRO for characterisation work. A further ~20 kg of rocks were sent to CSIRO’s Perth site for 
examination in the QEMSCAN. 
 
2 Experimental methods 
 
2.1 Characterisation Methods 
Characterisation work included particle sizing and QEMSCAN. Chemical analysis was by X-Ray 
fluorescence and mineral phase analysis by X-Ray Diffraction and QEMSCAN. 
 
2.1.1 Initial Sample Treatment 
The bulk, “as-received” quartz was first crushed to less than 20 mm. Subsamples of the quartz were 
then riffled off with four samples of 4 kg separated for leaching tests. The remainder of the ore was 
then crushed in series with a 2mm screen on a Screen to – 2mm. Sub-samples of that crushed ore 
were then riffled out for analysis and ground. 
 
An agate puck mill was then used to grind another sub-sample and the analysis showed no obvious 
contamination from the grinding. This agate mill was used for grinding all subsequent samples from 
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the leach tests. The quartz was analysed by a variety of methods to give chemical and physical data 
on the quartz sample. 
 
2.1.2 Sizing Procedure 
A sample of crushed quartz (CSIRO sample no. 1202) was sized using a standard laboratory sizing 
procedure. A known weight of sample (between 50 and 100 g) was first wet screened at 38 μm with 
the undersize collected in a bucket. Both the +38 μm and -38 μm size fractions were then dried in an 
oven overnight at 60°C. The +38 μm fraction was then placed on a standard series of Tyler test sieves 
ranging in size from 2360 μm down to 38 μm and placed in a rotary shaker for 20 min. The individual 
size fractions were weighed to produce a weight distribution by size. 
 
2.2 Analysis 
 
2.2.1 Inductively Coupled Plasma (ICP) Analysis 
Inductively-Coupled Plasma (ICP) chemical analysis was used to chemically analyse the samples using 
either Optical Emission Spectroscopy (OES) or for lower detection limits, Mass Spectrometry (MS). 
The submitted solid samples were digested using a mixture of HNO3 and HF acids. The digested 
solutions were made and analysed using either the ICP-OES or the ICP-MS. 
 
2.2.2 X-Ray Fluorescence (XRF) Analysis 
Known weights of pulverized sub-samples from the head sample and test products were fused into 
boro-silicate glass beads for X-Ray Fluorescence (XRF) analysis. The samples were analysed to 
determine the composition of the product for up to a total of twenty three elements or their oxide 
equivalents using a chemical analysis program suitable for this type of material. 
 
2.2.3 X-Ray Diffraction (XRD) Analysis 
Qualitative X-Ray Diffraction data was collected from pulverized sub-samples using a PANalytical 
X’Pert PRO Multi-Purpose Diffractometer with a cobalt target tube. Mineral phases present were 
identified by comparison of the peak positions and intensities with data published by the 
International Centre for Diffraction data (ICDD), Database Set 50, and with the aid of XPLOT for 
Windows, Version 1.34. 
 
2.2.4 QEMSCAN 
QEMSCAN is the world’s leading technology for rapid mineral analysis. The technology, developed by 
CSIRO, provides rapid identification of minerals and ores, improving the efficiency of mining 
operations and providing mining companies with a deeper understanding of their ores and refining 
processes. 
 
QEMSCAN involves the automation of a scanning electron microscope. Mineral identification is 
based largely on chemical composition information obtained from x-ray emissions, which are 
generated as an electron beam scans over the sample. Four large rocks, said to be representative of 
the ore body, were supplied. Polished thin sections of selected hand samples were prepared These 
thin sections were coated with carbon to prevent charging during analysis. 
 
2.2.5 Scanning Electron Microscopy (SEM) 
Samples of the ore were analysed using a Scanning Electron Microscope in order to see whether the 
surface impurities could be identified. Analysis was by Energy-Dispersive x-ray Spectroscopy (EDS). 
EDS is an analytical technique used for the elemental analysis or chemical characterization of a 
sample. It relies on the investigation of an interaction of some source of X-ray excitation and a 
sample. Its characterization capabilities are due in large part to the fundamental principle that each 
element has a unique atomic structure allowing unique set of peaks on its X-ray spectrum. 
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2.3 Leaching tests 
Preliminary leaching tests were conducted to determine whether it was possibly to quickly and 
simply beneficiate the ore to a purity higher level. The aim was to do this in such a manner as could 
be readily done at a mine site without the need for expensive capital and operating expenditure. The 
tests were conducted on ~4 kg riffled sub-samples of the ore which had been crushed to -20 mm.  
 
A variety of further leach tests were conducted also. 
 

10. APPENDIX 2 

ACKNOWLEDGEMENT AND WARRANTY  

1. Subject to 2, the mining tenement holder acknowledges that this report, including the material, 
information and data incorporated in it, has been made under the direction or control of the State of 
Queensland (the State) within the meaning of section 176 of the Copyright Act 1968(Cwlth).  

2. To the extent that copyright in any material included in this report is not owned by the State, the 
mining tenement holder warrants that it has the full legal right and authority to grant, and does 
hereby grant, to the State, subject to any confidentiality obligation undertaken by the State, the 
right to do (including to authorise any other person to do) any act in the copyright, including to: use; 
reproduce; publish; or  communicate in electronic form to the public, such material, including any 
data and information included in the material.  

3. Without limiting the scope of 1 and 2 above, the mining tenement holder warrants that all 
relevant authorisations and consents have been obtained for all acts referred to in 1 and 2 above, to 
ensure that the doing of any of the acts is not unauthorised within the meaning of section 29(6) of 
the Copyright Act 1968 (Cwlth). 

  


