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1. BACKGROUND AND TENURE 
 
RL10/1988 was granted on 24 October 1988 to Geotech International Pty Ltd and is 
renewable annually.  As it is a Retention Licence there is no formal minimum expenditure 
requirement, however an Expenditure Statement is presented in Section 8. 
 
The tenement is managed by Minemakers Ltd, through an option agreement between 
Geotech and Minemakers’ wholly owned subsidiary, Minemakers Australia NL. 
 
Tenement and geological information are presented in Figure 1. 
 
 
FIGURE 1:  MOINA TENEMENT AND GEOLOGY MAP 
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2. PROJECT VIABILITY OVERVIEW 
 
(a) A 2006 review of all past metallurgical testwork by a metallurgical consultant 

indicated that extraction of market-acceptable fluorspar from the complex Moina ore 
would be difficult.  Since the early metallurgical investigations by Comalco in the late 
1970s to early 1980s there had been no new advances in processing likely to 
overcome the problems that Comalco identified. 

 
(b) Moina mineralization is complex featuring, as well as fluorite: 
 

• Magnetite 
• Tungsten as scheelite 
• Tin (but mainly in solid solution in garnet) 
• Various sulphides, but particularly those of Zn, Bi and Mo 
• Minor gold 
• Garnet 

 
(c) In accordance with the general trend to strongly increased metal or mineral 

commodity prices over the last few years, the Moina mineralization components have 
seen the following approximate increases: 

 
• Magnetite    - quadrupled 
• Tungsten    - tripled 
• Tin     - doubled 
• Zinc     - tripled 
• Bismuth    - Up 400% 
• Molybdenum    - Up 500% 
• Fluorspar    - Up 30% 

 
However, Moina contains no individual component at a sufficiently high level for it to 
be a stand alone, one commodity producer. 
 

(d) Minemakers has adopted a holistic approach to evaluation of Moina.  That is, it aims 
to assess it as a potential multi-commodity producer.  It aims to maximise the net 
return from mining and processing the deposit, allowing for optimisation of capital 
requirements and operating costs. 

 
(e) Some introductory comments on recovery of the various components, and their 

significance, now follow: 
 

• Magnetite can be liberated by the standard grinding process, followed by 
magnetic separation.  The aim is to attain the right grain size to minimise 
contamination by, and loss of, other components. 

 
• The sulphides should be able to be recovered as a concentrate by flotation. 

 
• Scheelite is potentially recoverable by flotation, as is fluorspar. 

 
• Introductory meetings have been held with Metals X concerning the potential 

to process garnet in its planned Renison fuming plant.  Testwork should be 
carried out in 2007-2008. 
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• A gravity circuit should recover some of the tin, tungsten and gold. 

 
(f) In view of the total amount of mineralization, its high fluorspar proportion and the 

potential for Moina to become a significant fluorspar producer on a world scale, the 
evaluation of it was initially centred upon that product, with other commodities being 
viewed as potential co-products. 
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3. FLUORSPAR OVERVIEW 
 
So as to present the Moina project to the world, so to speak, a paper on it was delivered to 
the Fluorspar 2006 Conference in Las Vegas, with the aims of: 
 
• Measuring the industry’s opinion of the potential of the project. 
 
• Looking for the appropriate way to carry the Project forward. 
 
• Gaining a better understanding of fluorspar’s future potential. 
 
(a) It was evident that fluorspar has a good future as an essential commodity, with a 

projected growth of 3-4% compound, and a supply problem. 
 

Figure 2 shows world distribution of fluorspar production by country.  China 
dominates, and its recent cutbacks on raw mineral commodity exports have led to 
Western World uncertainty concerning long-term supply certainty. 
 

(b) Fluorspar price has responded to this and in mid 2007 it has reportedly risen by 30% 
on 2005 international prices. 

 
 
FIGURE 2  FLUORSPAR WORLD PRODUCTION 2006 
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4. DELTA MINERALS PTY LTD 
 
Via the Fluorspar 2006 Conference, contact was made with leading world fluorspar industry 
expert, Malcolm Crawford, based in Britain and trading as Delta Minerals Pty Ltd.  Delta was 
granted the assignment of reviewing the historic fluorspar investigations so as to undertake a 
fatal flaw overview.  Should the Project not be fatally flawed, then Delta was to recommend 
an appropriate way to advance it. 
 
The Delta Report is presented as Appendix 1 and the conclusions are reproduced as 
follows: 
 

• In the opinion of Delta Minerals, processing of Moina wrigglite will be 
difficult, but not fatally flawed.  It is flawed in the sense that the 
production of an acidgrade concentrate which meets all international 
specifications is likely to be impossible, however this does not prevent 
HF and AIF3 from being produced from a sub-acidgrade Moina fluorspar 
concentrate in HF plants specifically geared and tuned to accept this 
grade of fluorspar.  As a supplier to compatible HF/AIF3 plants, the 
Moina project has a strong potential, but as a stand-alone fluorspar 
producer feeding the international market, the project is fatally flawed, 
despite many advances in processing technology since the previous 
testwork in the 1970s.  (Standard test methods for analysis of Fluorspar 
is presented in Appendix 2.) 

 
• The primary concern to the consumer will be the very fine particle size 

of the product.  It would be essential for standard HF plants to be 
modified with tailor-made fine particle handling and dust controls before 
this product could be used. 

 
• By integrating the Moina operation as the exclusive supplier to the 

existing aluminium and fluoro-chemical industries in Australia, these 
industries would gain a long-term secure non-Chinese non-developing 
country source of raw material.  This strategy would lead to an 
economic edge over their competitors and an economic benefit to 
Australia as a whole.  Moreover, the price of fluorspar is currently at a 
historical high while stocks are at a historical low. 

 
• There would be no abnormal complications with the processing 

flowsheet, but operating costs would be unusually high due to the need 
for very fine grinding. 

 
• Moina fluorspar would carry the advantages of no P205, arsenic, or lead 

and a low sulphur content, but would suffer the disadvantages of high 
Fe3O4 and SiO2 contents and, most importantly, a very fine particle size. 

 
• The option of processing the ore to metallurgical grade fluorspar is 

fatally flawed.  Due to the intimate association of the fluorite with 
silicates, it would be impossible to reach the necessary 60 effective 
CaF2 units without fine grinding, flotation, and briquetting.  These are 
high operating cost processes which would make the product 
uncompetitive and uneconomic.  Moreover, metallurgical grade viability 
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will not improve with the passing time due to the progressively 
diminishing and progressively more environmentally-sensitive end use. 

 
• While the benefit from the other economic minerals will be significant 

due to their high prices, their recoveries will be limited.  Cassiterite 
recovery by gravity separation will likely be less than 20% and the grade 
poor, and some of the past testwork indicates that any recovery at all 
may be optimistic.  However cassiterite flotation was not tested and this 
method of separation is likely to provide the highest recovery.  The 
recovery of the scheelite is likely to be less than 70%, and, although the 
recovery of the sulphides (with gold) should be higher, estimated at 
70% to 80%, the grade is likely to be lower than standard.  A magnetite-
rich concentrate will be recovered, and there is a possibility of 
recovering further magnetite from the flotation tailings.  However the 
resulting SG is unknown, putting magnetite marketability and value for 
heavy media uses in doubt.  The particle size of the garnet would meet 
only the finest ANSI polishing grade specifications, and as this 
represents a speciality market only, the garnet will not contribute 
significantly to the revenue of the project. 

 
• The inferred resource of 26.5 Mt at 18% CaF2 would be sufficient to 

sustain an output of 180,000 t/y of fluorspar filtercake for at least 21 
years from the Comalco area, and this life would be extended using the 
resources known to exist but not measured in the immediately 
surrounding areas. 

 
• The geographic location, pre-existing infrastructure and facilities, and 

shallow deposit at Moina carry competitive advantages over many 
alternative sources of fluorspar from currently proposed new projects. 

 
• Moina is outside the nearby environmentally sensitive areas and there 

should be no restrictions preventing development of the project, and the 
availability of plentiful supplies of soft fresh water is a particular benefit 
for fluorspar processing. 
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5. TUNGSTEN – WOLFRAM BERGBAU AND METALLURGICAL TESTWORK  
 
At Moina, tungsten occurs as scheelite and, based on the assaying of drill core done to date 
by historic explorers and by Minemakers (refer Section 6), in situ tungsten, as tungstate, is 
about 0.1% in the skarn mineralization. 
 
While at current prices this grade is insufficient for an economic stand-alone tungsten 
operation, the size and potential throughput of Moina indicates the possibility of significant 
tungsten output. 
 
The original Comalco (pre-JORC) resource estimate was 24Mt, but this was for that part of 
the body with the least strip ratio.  Based on the historic drilling, a resource of 50-60Mt may 
well be drilled out in the future.  Taking this as a guide, Moina could be mined and processed 
at 3Mtpa with an annual production of 3,000t of tungstate on a 100% recovery basis.  To put 
that into perspective, reference to Figure 3 indicates that this is almost 30% of current non-
Chinese global tungsten production. 
 
At its Rossarden properties, Minemakers has entered into an MOU with Wolfram Bergbau 
und Hutten-GmbH Nfg.KG (“Wolfram”) which is anticipated will lead to a full Joint Venture.  
As part of it, Wolfram would be entitled to purchase any by-product tungsten from 
Minemakers’ other Tasmanian operations, including Moina. 
 
Wolfram is Europe’s largest producer of tungsten from its mine at Mittersill in Austria, and is 
Europe’s largest producer of tungsten carbide.  Its mine supplies only about 20% of its 
tungsten needs.  It has a metallurgical laboratory at Mittersill. 
 
As scheelite would potentially be recoverable by flotation, as would both fluorspar and 
sulphides, Wolfram has agreed to undertake a flotation testwork programme on all three 
components.  Delta has provided a flowchart showing the required work for the fluorspar, 
and this is presented as Appendix 3. 
 
Testwork began in late August 2007 and initial results, at least, are anticipated by year end. 
 
FIGURE 3  TUNGSTEN WORLD PRODUCTION 2006 
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6. INFILL ASSAYING 
 
As historic exploration had been directed at the particular commodity of interest to the 
various previous explorers, assaying of drill core has been inconsistent with respect to 
elements assayed.  In particular, there was a relative paucity of assays for elements other 
than fluorine. 
 
Minemakers recovered and split core held by MRT and had it infill assayed for W, Sn, Ag, 
Cu, Pb, Sn, Mo, Bi and Au. 
 
185 @ 2m samples were assayed in this first infill effort.  The assays have been 
incorporated into the database. 
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7. DATABASE 
 
All historic and new data has been incorporated into a GIS database, using Perth-based 
contractors rOREdata. 
 
That database is presented as Appendix 4. 
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8. EXPENDITURE 
 
In the year under consideration, expenditure was $81,588 as shown on the Minemakers  Job 
Profit & Loss Statement. 
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