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Abstract 
 
Exploration work at Junee Ridge is aimed at delineation of a high grade lump silica 
resource sufficiently large enough to sustain a commercially viable silicon metal and/ 
or ferrosilicon smelter operation in Tasmania. 
Previous work by ‘Pioneer Silicon Industries’ (PSI)  has resulted in enough positive 
findings to encourage further work. 
 
Product specification 
The product specification supplied by PSI was as follows: 
 
Size: 
 5% maximum less than 15mm 
 5% maximum greater than 100mm 
 Maximum size 120mm 
 
Chemical analysis: 
 Al2O3 less than 0.12% 
 Fe2O3 less than 0.03% 

TiO2 less than 0.03% 
 
The percentage chemical specification required by more recent proponents of a silicon 
smelter is as follows: 
 
SiO2>99.2, Fe2O3<0.12, Al2O3<0.12, CaO<0.1, P2O5<0.002, TiO2<0.01, B<0.0005, 
C<0.02, MnO<0.03, K2O<0.0095, Na2O<0.014, MgO<0.008. 
 
 
Chemical analysis results of surface sampling, test pitting and limited drilling as well 
as physical characteristics and thermal stability testing has indicated that such a 
resource may well be identified at this location. 
  
In this report, previous field work results are collated, potential reserves estimated and 
recommendations made for further work.  
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Introduction / History 
 
A search for high grade silica in Southern Tasmania was initiated in 1990 by Pioneer Silicon 
Industries (PSI), to support their silicon smelter at Electrona utilising the services of Mr M 
Forster (Prospector) who knew the Maydena area to be prospective for such a deposit. 
Work initially focussed on the chert occurrences in the area and chert product was eventually 
supplied to PSI by ‘Mount Weld Mining’, (a partnership between Mr M Forster and Duggans 
P/L), from the so called ‘Maynes Quarry’ at Pine Hill, approximately 5 km South West of 
Maydena. 
The material from Maynes Quarry, although suitable for the smelting operation, was of 
sporadic occurrence making mining difficult and an excess of overburden and interburden had 
to be handled by excavator with the operation becoming very dependent on selective mining 
techniques. 
Further field reconnaissance was undertaken in the area to try to find a more consistent high 
grade silica resource. 
Work focussed on an occurrence of so called ‘Tim Shea Sandstone’ which forms a prominent 
ridge known as Junee Ridge to the immediate North West of the township of Maydena. 
The ridge is flanked largely to each side by Quarternary talus derived from weathering of the 
unit which in turn overlies Ordovician limestone to the South West and early Cambrian lithic 
sandstone to the North East.  
 
As field work progressed interest was concentrated on the crest and North East flank of the 
Ridge and the prospect became known as the John Bull Prospect. 
Throughout this exploration activity, TEMCO P/L, (a wholly owned subsidiary of BHP), was 
operating a ferrosilicon smelter as part of its operations at Bell Bay and kept abreast of the 
work with a view to economy of scale should both companies utilise the same resource. 
Work on the prospect ceased when the PSI operation ceased in 1991. 
Since that time there have been other proposals for a silicon smelter operation in Tasmania, 
most recently from Wacker Chemie AG.  
This latest proposal has resulted in Duggans P/L having renewed interest in various silica 
prospects in Tasmania including Junee Ridge and, with the assistance of Mr D. Hassell, (ex 
TEMCO geologist – retired) these prospects are being evaluated. 
 
This annual report is for the period ending 30 May 2011 and pertains to EL 16/2009 (Junee 
Ridge) held by Duggans P/L, near Maydena. 
 
Geological unit of interest 
 
The rock type of interest is designated the ‘Tim Shea Sandstone’ described as quartz 
sandstone and chert-clast conglomerate of late Cambrian/early Ordovician age. 
The rock type is hard, resistant material striking North West/South East and dipping steeply to 
the South West at 65o to 70o.  Facing is unknown from outcrop but when considered more 
regionally the outcrop forms the North Eastern arm of a North West pitching synclinal fold 
structure whose more westerly arm forms the so called ‘Nichols Spur’ approximately 3.5 km 
to the West of Junee Ridge and this would suggest the facing to be ‘right way up’. 
          
A strike length of approximately 3.0 km is mapped and topographically the outcrop forms a 
prominent ridge rising some 160 metres above the surrounding plain level. 
Width of the unit at surface is mapped varying between 350 and 500 metres, however the 
stratigraphic make-up of the unit is unknown and the topography suggests that the harder 
section of the unit (the material of primary interest), is likely to be of the order of 130 metres 
in width.  
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Location, access and land tenure 
 
Junee Ridge is located immediately North West of the township of Maydena on the 
Northern side of the Tyenna River, approximate co-ordinates 684677 (Maydena 4626 
1:25000 Geological Map Series). 
Access is via forestry roads and John Bull Road to the North Eastern flank of the 
Ridge. 
Land tenure is ‘State Forest’ managed by Forestry Tasmania and subject to 
exploration licence No 16/2009 held by Duggans P/L. 
 
 
Review of previous work prior to current tenement 
 
Work carried out in 1991 consisted of surface reconnaissance, construction of access 
tracks, sampling of hand specimen ‘type’ samples, excavation of test pits in the scree 
material and surface outcrop and limited drilling. 
Bulk samples of material from the test pits were generated and analysed while drill 
cuttings were generally sampled and analysed every 1.5 metres. 
Analysis work was carried out by the PSI  laboratory. 
The TEMCO laboratory carried out an ‘in house’ thermal stability test designed to 
evaluate silica feed for the ferrosilicon smelting process.  
While the results of these tests have remained in ‘as reported’ laboratory sheets, to 
date they have not been assembled into a comprehensive report as an evaluation of the 
resource. 
Work stopped short of any furnace trial. 
 
 
 
Exploration completed during the report period 
 
Literature review 
This review has resulted in collation of previous field work results to provide clearer 
objectives for any further work. 
 
Test results on the material sampled are summarised on the following pages.  
 
While limited notation was made in the field on physical characteristics, it is noted 
that the material intersected in bore holes did vary in hardness to some degree. 
 
The material tested at TEMCO for thermal stability easily passed the test. 
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Summary of surface and pit sample analyses from John Bull 
prospect Junee Ridge 
 
Scree samples from lower slopes of Junee Ridge,  John Bull prospect (North eastern 
side of ridge)  (Sampled by M Forster) 
P.S.I. Electrona Laboratory number 910106   Analysis issued date 21/03/91 
Samples Al2O3 Fe2O3 TiO2 CaO Comment 
1561 (JBs 1) 0.30 0.047 0.042 0.008 North Track at end of John Bull road
1562 (JBs 2) 0.091   0.032 0.037 0.009 (TiO2 & CaO illegible on Fax) 
1563 (JBs 3) 0.091 0.030 0.055 0.008 New access track cutting 
1564 (JBs 4) 0.16 0.050 0.063 0.011 Old scree pit near s---------- 
      
Average 0.16 0.04 0.05 0.009 (Al2O3 average inaccurate at 0.12) 
(Note: ------ denotes missing information) 
 
Pit samples Junee Ridge,  John Bull prospect.  (Sampled by M Forster) 
P.S.I. Electrona Laboratory number 910057   Analysis issued date 26/02/91 
Samples Al2O3 Fe2O3 TiO2 CaO Comment 
6 0.12 0.036 0.067 0.006 John Bull lower pit 1 North east track 
7 0.11 0.030 0.050 0.006 Pit 1a 
8 0.077 0.027 0.050 0.006 Upper pit 2 
      
Average 0.10 0.031 0.056 0.006  
 
Pit samples (Bulk samples ?) Junee Ridge,  John Bull prospect 
Sample Location Depth Al2O3 Fe2O3 TiO2 CaO 
1142 Near pit 2 0-3m 0.140 0.061 0.06 - 
1143 Near pit 2 3-4.5m 0.096 0.050 0.07 - 
       
Average   0.12 0.056 0.065  
       
1144 Pit 2 0-2m 0.091 0.040 0.06 - 
1145 Pit 2 2-3m 0.100 0.076 0.07 - 
1146 Pit 2 3-4.5m 0.110 0.079 0.08 - 
1147 Pit 2 4.5-5.5m 0.120 0.140 0.08 - 
       
Average   0.105 0.084 0.07 - 
       
1385 (Bulk No 1) Pit 2 2m 0.13 0.12 (?) 0.067 0.006 
1386 (Bulk No 2) Pit 2 2m 0.13 0.043 0.071 0.006 
Pit 1a  2m 0.12 0.036 0.067 0.006 
Pit 1  2m 0.11 0.030 0.050 0.006 
Pit 2  2m 0.077 0.027 0.050 0.006 
       
Average   0.113 0.05 0.06 0.006 
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Summary of drilling sample analyses from John Bull 
prospect Junee Ridge 
 
P.S.I. Electrona Laboratory number 910085   Analysis issued date 29/05/91 
Sample Hardness Depth Al2O3 Fe2O3 TiO2 
21-2876 - 0-1.5m 0.66 0.25 0.046
21-2877 - 1.5-3.0m 0.27 0.072 0.055
21-2878 - 3.0-4.5m 0.13 0.050 0.067
21-2879 - 4.5-6.0m 0.18 0.065 0.042
21-2880 - 6.0-7.5m 0.66 0.097 0.050
21-2881 - 7.5-9.0m 0.32 0.065 0.055
21-2882 - 9.0-10.5m 0.20 0.043 0.04- 
21-2883 - 10.5-12.0m 0.32 0.061 0.04- 
21-2884 - 12.0-13.5m 0.51 0.11 0.03- 
21-2885 - 13.5-15.0m 0.85 0.12 0.05- 
21-2886 Sand 15.0-16.5m 0.90 0.20 0.06- 
21-2887 Sand 16.5-18.0m 0.44 0.087 0.03- 
      
25-2888 Medium 0-1.5m 0.18 0.072 0.038
25-2889 Hard 1.5-3.0m 0.17 0.068 0.042
25-2890 Hard 3.0-4.5m 0.091 0.054 0.050
25-2891 Soft 4.5-6.0m 0.091 0.050 0.042
      
30-2892 - 0-1.5m 0.091 0.050 0.050
30-2893 - 1.5-3.0m 0.077 0.036 0.055
30-2894 - 3.0-4.5m 0.086 0.050 0.05- 
30-2895 - 4.5-6.0m 0.13 0.094 0.04- 
      
 
(Note: It is assumed that the prefix to the laboratory sample number, ie 21,25 & 
30 are part of a bore hole numbering system. It is not known at this stage how 
many bores were drilled, what type of rig was used, their location or inclination). 
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Regional exploration activities 
  
No regional exploration activities were undertaken as the prospect is identified. 
 
Prospect based activities 
 
Site reconnaissance was undertaken aimed at verifying the location of previous bore 
holes and test pits.  These site disturbances are now largely overgrown making the 
above aim difficult or impossible to achieve given the limited field notes to hand from 
previous work. 
 
Surface hand specimens were taken at various locations and analysed by XRF to: 

 Confirm analyses carried out by PSI 
 Verify mapped geology 
 Act as ‘Type Samples’ for the potential silica ore types within the licence area. 

 
This surface sampling and analysis work is tabulated and appended to this report 
(Appendix 3 Summary of Sampling and Analysis). 
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Conclusions (Potential reserves) 
 
Work to date has not delineated a resource compliant with the target grade. 
However results are sufficiently encouraging to further evaluate the occurrence with 
the aim of proving up such a resource. 
Any reserve estimates at this stage must be considered ‘potential reserves’ in nature 
and any projected grade figures for those reserves must be considered to be based on  
perceived trends for the various categories of the resource rather than any absolute 
values or even averages of such values. 
The total ‘in situ’ reserve of mapped outcrop and underlying material is considered 
irrelevant for the purpose of this review.  Mapped outcrop from the crest of the ridge 
down the South Western flank is ignored and assumed to be softer material at this 
stage but must be considered a potential extension of reserves and may well assist in 
delineating a minable reserve in a later stage of evaluation, (see ‘Recommendations’). 
 
The reserve figure of critical interest is the potentially recoverable product figure after 
mining and processing losses and physical and chemical grade considerations. 
This determination can only be made after ‘in pit’ reserves are estimated. 
Appendix 1 contains a scaled generalised cross section of Junee Ridge, (approximate 
coordinates of ends of section line 468300E/5267600N and 468600E/5267800N, 
Maydena 1:25000 geological map sheet 4626), which was used to generate pit 
profiles and therefore to estimate, on a bench by bench basis, ‘in pit’ reserves. 
For the purpose of the exercise the bench height and berm width used were 10 metres 
each and the profile was designed to minimise overburden removal. 
Specific gravity of silica was taken as 2.65 while bulk density of scree material was 
taken to be 1.5 tonnes/m3. 
Strike length of the pit was taken to be 2000 metres to allow for a potential buffer 
zone between the mining operation and the Maydena township. 
Mining, processing and grade consideration losses were taken to be 30%, 40% and 
50% and listed separately. 
 
Reserve categories were taken to be as follows: 

 Scree material 
 Near surface material (considered to be within the oxidised zone) 
 Total in pit 

 
Potential reserve and grade figures may be tabulated as follows: 
 

    Chemical grade (%)   Category Recoverable product (tonnes) 
Al2O3 Fe2O3 TiO2 

Scree 0.9 mill at est. 50% recovery 0.16 0.04 0.05 
Near surface 2.0 mill at est. 50% recovery 0.14 0.06 0.07 
Total in pit 27.8 mill in situ  
Product In pit 13.9 mill at est. 50% recovery 0.5 0.06 0.06 
Product In pit 16.7 mill at est. 60% recovery 0.5 0.06 0.06 
Product In pit 19.5 mill at est. 70% recovery 0.5 0.06 0.06 
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Notes 
 
Scree material: 
From the mapping, an area of scree material of approximately 1.5 km2 (both sides of 
the ridge combined), is shown.  If a nominal depth of 1.0 metre is considered then a 
reserve of about 900,000 tonnes after mining, processing and grade losses is 
indicated. 
The possible chemical grade of this material could be Al2O3  0.16%,  Fe2O3  0.04%, 
TiO2  0.05%  (Average of scree samples 1561 to 1564). 
 
However it is likely that this material will be contaminated with other rocktypes and if 
this turns out to be the case then the reserve would have to be downgraded, possibly 
to zero. 
 
Near surface material: 
The depth of the oxidised zone has not been determined but for the purpose of this 
exercise it will be taken to be approximately half way down bench ‘A’ giving a 
recoverable product reserve of approximately 2 million tonnes at  Al2O3  0.14%,  
Fe2O3  0.06%,  TiO2  0.07%. 
 
Deep material 
Taken to be the sum of lower bench ‘A’ and all other benches down to and including 
bench ‘F’.  The indicated recoverable product reserve for this material varies between 
13.9 and 19.5 million tonnes (depending on recovery percentage) at something like 
Al2O3  0.5%,  Fe2O3   0.06%,  TiO2  0.06%  (This analysis must be considered highly 
suspect due to the lack of information on this deeper material). 
 
It is concluded, based on the limited work done that Junee Ridge is prospective for 
high grade silica suitable for the smelting of silicon metal and/or Ferrosilicon at 
commercial quantities. 
It is further concluded that the potential resource could be sufficiently large enough to 
support such a smelting operation for a period of around 100 years at an annual 
consumption rate of 100,000 tonnes. 
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Discussion of results 
 
Surface and pit samples present the rock type of interest as a uniformly hard, 
competent material capable of being handled with minimal physical breakdown. 
It is likely that the same material at depth will exhibit similar or better properties 
given that at surface the material must be considered weathered to some extent. 
 
The Tim Shea sandstone unit is obviously variable in nature within and this is not 
understood at this stage. It may be that the deposit could be ‘high graded’ by selective 
mining of higher grade material. 
 
The nature of the rock type should lead to continuous properties along strike and 
therefore some consistency and predictability in the eventual mining operation. 
 
The key to proving up a minable reserve of suitably high grade is to understand the 
variability of grade within the Tim Shea unit due to stratigraphic variations. 
 
The potential reserve figures generated combined with the indicated chemical grade 
approximating the required specification leads to the area remaining prospective for 
high grade lump silica. 
 
The potential to upgrade marginal material by selective mining and/or simple washing 
has not been tested but may result in significant cleaning of the lump product 
depending on the nature of inclusion of the impurities. 
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Recommendations 
 
The following actions are recommended: 
 

 Confirm specification of product required and acceptable variability.  Confirm 
annual tonnage required. 

 Attempt to secure all relevant data generated from the work carried out in 
1991.  It is obvious that information regarding the number of bores and pits 
and their locations as well as bore orientation, etc. is incomplete as it stands in 
this review.  Suggest access to M. Forster records may be of benefit. 

 Re-evaluate the scree material to determine the amount of other rock type 
contamination likely to be encountered if mined and try to better estimate 
probable chemical grade. 

 Surface trench/chip sample across the Tim Shea unit from the South Western 
edge of crest toward the North East.  Log and analyse any obvious changes in 
lithology, (aim to delineate minable width of high grade material).  Repeat at 
intervals along strike to establish consistency. 

 If the surface sampling above does not identify a potential minable width of 
high grade material, extend chip sampling or trenching to the South West 
down the outcrop on the South Western flank of the ridge to test for extension 
of reserves. 

 Re-evaluate proposed pit profile. 
 Confirm surface sampling by diamond drilling from South West to North East 

across strike at 45 degrees declination or as close to crossing dip at right 
angles as possible, (drill collar to be sited below the ridge crest on the South 
Western side so as to penetrate roughly centrally through the proposed pit 
profile. 

 Carry out chemical analysis and petrographic examination on selected core 
intervals. 

 Determine potential upgrading by washing. 
 Collate results and recalculate recoverable product reserves. 
 If resource appears viable from a grade and minability viewpoint, develop 

preliminary logistical proposal and costing. 
 
 
Environment 
 
No new surface disturbance was created during the period and therefore no 
rehabilitation was required. 
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Sketch cross section of Junee Ridge 
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 Appendix 2 

 
                                    Location of tenement 
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Summary of sampling and analysis 
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Location and sample number  Description  Analysis % 

    SiO2  Na2O  MgO  Al2O3  P2O5  SO3  K2O  CaO  TiO2  V2O5  Cr2O3  Mn3O4  Fe2O3  NiO  CuO  ZnO  SrO  ZrO2  BaO  HfO2  PbO  LOI  Sum 
Junee ridge sample #1 (North east 
outcrop) 

Medium grained weathered Tim Shea Sandstone, white in colour 
with iron staining on joints 

97.405  0.087  0.038  0.559  0.033  0.143  0.191  0.011  0.032  0  0.012  0.007  0.75  0.002  0.027  0.002  0.001  0  0  0  0  0.7  100 

Junee ridge sample #2 (North east 
outcrop ‐ end of track)  Medium grained weathered Tim Shea Sandstone, light brown/pink 

in colour 
99.166  0.094  0.034  0.106  0.009  0.001  0.007  0.01  0.073  0  0.035  0.006  0.056  0.001  0.002  0  0  0  0  0  0  0.4  100 

South Nichols spur (N of Florintine Rd) 
# NS1 

Brecciated and secondary silica recemented light brown coloured 
chert with black veining on fracture planes and iron staining on 
joints 

98.984  0.082  0.045  0.068  0.006  0  0.122  0.029  0.033  0  0  0.007  0.023  0  0.021  0  0  0  0  0  0  0.58  100 

Nichols spur borrow pit 1 sample # 
NS2  Near surface, competent, very fine grained white Tim Shea 

Sandstone 
98.83  0.066  0.033  0.186  0.016  0  0.014  0.055  0.178  0  0.045  0.02  0.022  0.002  0.016  0.001  0.002  0.014  0  0  0  0.5  100 

Nichols spur borrow pit 1 sample # 
NS3 

Coarse grained, near surface and weathered white Tim Shea 
Sandstone containing angular coarse grains of very white opaque 
material ‐ possibly weathered feldspar 

98.968  0.073  0.03  0.113  0.008  0  0.006  0.007  0.16  0  0.066  0.006  0.031  0.002  0.015  0.001  0  0.014  0  0  0  0.5  100 

Nichols spur borrow pit 1 sample # 
NS4 

Grey/green siltstone/mudstone (possibly remnant of Cambrian 
siltstone overlying Tim Shea Sandstone)  

70.718  0.123  0.922  16.556  0.017  0  4.811  0.011  1.42  0.003  0.017  0.006  0.674  0.002  0.032  0  0.002  0.025  0  0  0.001  4.66  100 

Nichols spur borrow pit 3 sample # 
NS5  Competent, weathered fine grained Tim Shea Sandstone, light 

brown in colour 
98.561  0.078  0.059  0.38  0.01  0  0.035  0.016  0.244  0  0.073  0.007  0.045  0.001  0.009  0  0  0.032  0  0  0  0.45  100 

Nichols spur borrow pit 3 sample # 
NS6 

Near surface weathered and fractured Tim Shea Sandstone, white 
in colour and very fine grained 

99.056  0.088  0.012  0.169  0.005  0  0.02  0.009  0.031  0  0  0.004  0  0  0.006  0  0  0  0  0  0  0.6  100 

Valley floor (outcrop NW of airstrip) 

Fractured and secondary silica recemented grey/white chert, 
weathered with voids containing very fine grained silica or clay 

99.171  0.057  0.02  0.153  0.003  0  0.029  0.13  0.016  0  0  0.009  0.003  0.001  0.008  0  0  0  0  0  0  0.4  100 

Airstrip extension west of Maydena 

Weathered, medium grained Tim Shea Sandstone (float from near 
main road), secondary silica crystal deposition on fractures, light 
brown in colour 

99.147  0.066  0.039  0.17  0.004  0  0.009  0.002  0.116  0  0.154  0.005  0.046  0.001  0.014  0.01  0  0.017  0  0  0  0.2  100 

Jubilee road float (S6) 
White quartz with large proportion of secondary silica crystal 
material 

98.987  0.082  0.1  0.242  0.005  0  0.04  0.119  0.007  0  0  0.004  0.006  0.002  0.006  0  0  0  0  0  0  0.4  100 

Jubilee road split embankment sample 
(#57) 

White loose sandy quartz particles containing visible crystal 
material 

99.186  0.096  0.036  0.445  0.003  0  0.005  0.017  0.002  0  0  0.004  0  0.002  0.004  0  0  0  0  0  0  0.2  100 

                                                 

NOTE: Nichols Spur borrow pits are numbered 1 to 3 in terms of altitude with #1 being the lowest and #3 the highest along the access track.                          

                                                 
COMMENTS: 
  Analyses generally reflect the geological description 
  Grain size within the Tim Shea Sandstone does not seem to influence the analysis 
  Higher than expected Al2O3 values for the Jubilee Road samples seems to be associated with unreacted dolomite rather than the presence of clay alone (Ref MgO and CaO values) 
             

                                                                      
 
 


