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CMGP – FEASIBILITY AND 
DEVELOPMENT STRATEGY
Metals X is pleased to release its revised feasibility study and development strategy for the Central Murchison Gold Project.

Following the acquisition of the Meekatharra Gold Operations as a bolt on to its Central Murchison Gold Project in the middle of 2014, 
Metals X has been re-evaluating its development strategy for the project. The dynamics and development options for the project 
changed significantly with the new addition of a 2.0 mtpa processing plant and significant operational infrastructure.

The expanded project contains 72 separate mineral resources as mining opportunities. Metals X has devised a development strategy 
to initially develop these in a systematic fashion with an overall objective to establish long-term and sustainable production from 
the major underground mines within the package.

Metals X’s CEO Peter Cook said, 

“The outcomes of the study and development plan are very pleasing. The initial development plans starts with a 13 year mine-
life, average annual gold production over the first 10 years of 200,000oz per annum. The margins are good with Total Cash 
Cost of production of A$1,060 per ounce compared to an implied gold price of A$1635 per ounce with the Project generating 
EBITDA over the initial plan of A$1.31 billion. The economics look great with an NPV(8%) of $636 million (pre-tax) and an IRR of 
364%.”

“Most importantly, and in keeping with the Metals X style, it presents a low-cost and low-risk development option for our 
shareholders with a maximum cash draw down of $42 million and a simple pay-back of 1.5 years, all of which is capable of 
being funded from existing cash reserves.”

Metals X intends to move the project to production with mining commencing by the middle of 2015.
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CMGP – FEASIBILITY AND 
DEVELOPMENT STRATEGY
Metals X is pleased to release its revised feasibility study and development 
strategy for the Central Murchison Gold Project following the acquisition of the 
Meekatharra Gold Operations and the Bluebird Process Plant and Infrastructure.

The Highlights of the feasibility study and development strategy are as follows:

Total Mineral Resource Estimate 128 million tonnes @ 2.1 g/t Au 
8.5 million ounces

Total Ore Reserve 21.3 million tonnes @ 3.0 g/t Au
2.05 million ounces

Inferred Resource considered in 
Development Plan

5 million tonnes @ 4.0 g/t Au 
0.41 million ounces

Initial Project Life 13 years

Average Annual Gold Production

-  Over 13 years (initial life)
-  Over first 10 years
-  Over first 5 years

175,000 ounces per annum
196,000 ounces per annum
210,000 ounces per annum

Gold Price Applied US$ (flat) US$1,275 per ounce (A$1,635 per 
ounce)

Exchange Rate Assumption (flat) AUD:USD 0.78
Total Cash Cost Of Sales (per ounce) $1,060 per ounce
All in Sustaining Cost (per ounce) $1,180 per ounce

EBITDA over Mine Life $1.31 billion
NPV (8%) Pre-Tax* $636 million 

Internal Rate of Return 364%
Simple Payback 1.5 years
Maximum cash draw-down $41 million

Metals X is capable of funding the project from existing cash reserves.

The development plan results in $92.3 million of royalties payable to the 
Government of Western Australia. In addition to this, substantial additional taxes, 
fees and payments will be made to government for mines department rents & 
rates, payroll taxes, licence fees, extraction fees, duties and the like.

It is estimated the project will create up to 350 new jobs and provide up to $250 
million per annum in Gross Domestic Product to the State of Western Australia 
including substantial economic output to the Shire of Meekatharra. 

Payments to third party royalty holders and other external stakeholders of 
approximately $60 million will be made.

*  The Metals X Group has tax losses which will significantly reduce standard taxation rates on 

profits.

Metals X Limited is a diversified group 
exploring and developing minerals and 
metals in Australia. It is Australia’s largest 
tin producer, a top 10 gold producer and 
holds a pipeline of assets from exploration 
to development including the world class 
Wingellina NIckel Project.
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THE CENTRAL MURCHISON GOLD PROJECT
The (“CMGP”) is made up of seven major project areas, which have all been historic mining centres of the greater 
Murchison Goldfield:

1.	 the Big Bell Mining Centre, 30 km west of Cue township;

2.	 the Cuddingwarra Mining Centre, 15 km west of the town of Cue;

3.	 the Day Dawn Mining Centre, 5 km south of the town of Cue;

4.	 the Reedy’s Mining Centre, 50 km northeast of the town of Cue;

5.	 the Paddy’s Flat Mining Centre on the eastern edge of the town of Meekatharra; and

6.	 the Yaloginda Mining Centre approximately 10 km south of the town of Meekatharra.

7.	 the Nannine Mining Centre approximately 40 km south of the town of Meekatharra.

[ Figure 1: Location of the Central Murchison Gold Project ]

In terms of past production, the Murchison Province is Western Australia’s second most important gold-mining region 
after the Eastern Goldfields. Metals X’s Central Murchison Project is comprised of six of the Murchison’s most prolific gold 
mining camps, responsible for aggregated past production of 10 million ounces of gold. Major opportunities still exist for 
further exploration and important new discoveries.

Metals X through its wholly owned subsidiary, Big Bell Gold Operations Pty Ltd (“BBGO”) holds significant contiguous 
mining tenure over these mining centres. 

The CMGP is well serviced for infrastructure with the major Great Northern Highway transecting the region and substantial 
gravel roads established to all mining areas. 
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A recently refurbished and operated 2.0 million tonnes per annum CIP plant (“The Bluebird Mill”) is located at Yaloginda 
along with a 200-person accommodation village. This infrastructure will serve as the hub for the project development and 
all ores are planned to be trucked to Meekatharra for ore processing.

[ Figure 2. The Bluebird Mill (2.0m tpa) and Accomodation Village (top of photo). ]

At Cue, a 50-person accommodation village owned by BBGO will be the hub for workers in the southern part of the Project. 
The regional towns of Cue and Meekatharra offer services and some residential workforce options for the operations as 
well as being serviced by all-weather airstrips.

Metals X intends to operate with a combination of FIFO and residential workers, with a strong preference towards 
supporting the regional communities and stakeholders with the project’s economic output.

CMGP DEVELOPMENT STRATEGY
The Consolidated Mineral Resource Estimate for the CMGP was announced to the ASX on 10 December 2014 and totalled 
128 million tonnes at 2.1 g/t Au containing 8.5 million ounces of gold in 72 separate gold deposits and is updated and 
repeated with more detail in this announcement.

There are multiple permutations and combinations of mining and ore sources to be considered in the project development 
strategy which will dynamically vary in order of importance and priority as additional works are completed and the gold 
price and currency exchange rates fluctuate. However, broadly the current strategy is based around initial open pit 
mining with a staged build-up of underground mining from the four major historic and extensively mined underground 
mines in the proximity of the processing plant. 

The fundamental and key objective of the project is to build long term and sustainable production from the major 
underground mines. In this regard, whilst historic production in the seven mining centres has aggregated over 10 million 
ounces, this production is dominated by a few larger underground mines which, prior to the 1980’s and the onset of lower 
cost CIP processing of oxide/supergene open pit ores, were the dominant contributor the gold production. Apart from Big 
Bell (closed in 2003) and Golden Crown (closed in 1993) most have never re-opened since the Great War. 
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The underground mines which make up the core of the long term strategy and development options are summarised:

CURRENT UNDERGROUND MINING OPTIONS

1.  THE GREAT FINGALL & GOLDEN CROWN REEF SYSTEM
Historic production from the high-grade quartz lodes of the Great Fingall & Golden Crown mines collectively total 1.49 
million ounces at an average recovered grade of 18.4 g/t gold. The lodes were developed to 850m vertical depth and 
the Total Mineral Resource remaining in drilled lode extensions and remnant areas is 3.4 million tonnes @ 6.1g/t 
containing 663,000 oz of gold.

2.  THE BIG BELL UNDERGROUND MINE
Historic production from the Big Bell mining centre totals 2.7 million ounces. The Big Bell ore system is a wide (up to 
40m), sub-vertical shear zone where extensive open pit and bulk-extraction style underground mining has exploited 
the orebody to a maximum depth of 585 m.

The Total Mineral Resource inventory at Big Bell underground mine is 28.7 million tonnes at 2.8g/t Au containing 
2.57million ounces (estimated for a bulk-mining scenario at a cut-off grade of 1.5g/t Au). 

For comparison the Total Resource Estimate for a selective mining approach at a cut-off grade of 2.5g/t Au is 5.16 
million tonnes at 4.5g/t Au containing 0.75 million ounces.

3.  THE PADDY’S FLAT (FENIAN’S, CONSOLS AND PROHIBITION) LINE OF LODE
Historic production from the underground mines aggregates to 1.54 million tonnes at a recovered grade of 16.8 g/t Au 
producing 832,000 ounces to an average depth of only 300 metres. Production was dominated by the Fenian-Consols 
Mine which itself produced 1.29 million tonnes at a recovered grade of 16.5 g/t Au producing 684,000 ounces to a 
depth of 400 m and over a strike length of only 300 m of the Paddy’s Flat line-of-lode.

The Total Mineral Resource Estimate for the area under consideration for underground mining is 7.9 million tonnes at 
3.5 g/t Au containing 886,000 ounces of gold.

4.  THE EMU & RAND MINES AT REEDY’S
Historic production from the underground mines totalled 730,000 tonnes at a recovered grade of 9.9g/t Au producing 
230,000 ounces of gold. This was dominated by the Triton mine which produced 228,000 ounces of gold. In the past 
three decades, open pit production has produced a further 200,000 ounces of gold at an average grade of 3.8 g/t.

The Total Mineral Resource Estimate for the area under consideration for underground mining is 3.3 .million tonnes at 
3.0 g/t Au containing 320,000 ounces of gold.

CURRENT OPEN PIT MINING OPTIONS
The open pit mining sources available for consideration in the development plan are listed below with their current Total 
Mineral Resource Estimates. These are simply a sub-set of the extensive list of the Mineral Resources which make up 
the project and which are tabulated in the sections/appendices on Mineral Resources and Ore Reserves in this report 
(Appendix 3).

Open-pit Name Location Total Mineral Resource
Mickey Doolan Paddy’s Flat 18.9Mt @ 1.0g/t containing 601.4koz
Whangamata Yaloginda 0.7Mt @ 1.4g/t containing 30.7koz

Batavia Yaloginda 0.3Mt @ 2.4g/t containing 23.5koz
Surprise Yaloginda 2.1Mt @ 1.4g/t containing 90.0koz
Bluebird Yaloginda 6.1Mt @ 1.8g/t containing 349koz

Rand Reedy’s 0.1Mt @ 2.4g/t containing 7.7koz
Jack Ryan Reedy’s 1.0Mt @ 2.5 containing 79.6koz
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Open-pit Name Location Total Mineral Resource
Callisto Reedy’s 0.1Mt @ 2.9g/t containingr 13.0koz

Great Fingall Day Dawn 1.4Mt @ 1.8g/t containing 82.7koz
South Fingall Day Dawn 0.3Mt @ 2.0g/t containing 21.0koz

Yellow Taxi Day Dawn 0.5Mt @ 1.9g/t containing 31.0koz
South Victory Cuddingwarra 0.3Mt @ 2.4g/t containing 20.6koz

Lady Rosie Cuddingwarra 0.3Mt @ 2.1g/t containing 18.6koz
City of Chester Cuddingwarra 0.7Mt @ 1.8g/t containing 42.0koz

Fender Big Bell 1.0Mt @ 2.4g/t containing 80.0koz
Totals 33.9Mt @ 1.4g/t containing 1,491koz.

Due to the lead-time in re-entering and building sustainable production from the underground mines these open pit ore 
sources will play a large part in the early development strategy for the project.

The Feasibility and Work Schedule gant chart (Appendix 1) shows the current development schedule in this announcement. 
As is always the case with underground and modern day ore resource and reserve estimation techniques, significant 
drill density to categorise all areas as indicated or above is not always possible and in the development strategy some 
continuous and internal blocks of inferred resource are developed and mined as part of normal mine development and 
extraction processes. The total of the inferred resource considered in the development plan represents 10% of the total 
inferred resource tonnage, 4% of the total mineral resource tonnage and 22% of the planned production tonnage. 

In readiness for the re-start of operations, pre-mining grade control programs were completed for the proposed Batavia 
and Whangamata open pits (completed in January 2015) and numerous other open pit evaluations were completed 
during the quarter.

THE BLUEBIRD PROCESS PLANT
The Bluebird process plant has been the main process plant in the Meekatharra region for over 20 years. It is a simple CIP 
plant which relies on diesel generated power.

Numerous expansions and refurbishments have occurred over the years, including the latest in 2013 and the plant 
remains in excellent order. A low-cost re-start is envisaged with no circuit changes required. There has been some 
confusion over the years as to plant capacity, however the plant has 4.5MW of grinding capacity in three mills (one SAG 
and 2 Ball Mills) which are all the same size motors. Based on the expected blend of ores and sources, a plant capacity 
of 1.8-2.2 mtpa has been assumed.

The recent fall in diesel costs also has a strongly positive impact on project economics and expected operating costs for 
the process plant.

EXISTING PROJECT INFRASTRUCTURE
The project is blessed with infrastructure. The Great Northern Highway runs past the front gate and effectively straight 
up the main production centres. Substantial office blocks, service buildings, roads, borefields, high quality process water 
and ample tailings storage options exist at the project.

Two accommodation villages, including the recently expanded and refurbished Bluebird Village (200 beds) and the 50 
person workers village at Cue, 100km to the south are owned and available for immediate use.

Only additions to the light vehicle fleets and specific underground mining and service equipment is required at the 
individual site to kick start operations.

MINING AND ORE CARTAGE
The feasibility study assumes that contactor service providers will be used for all open-pit mining, underground mining 
and ore cartage.
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KEY ASSUMPTIONS OF THE FEASIBILITY STUDY & DEVELOPMENT STRATEGY
A number of key financial assumptions are made during feasibility and development plan scheduling. These are primarily:

•	 Financial

US gold price of US$1,275 per ounce.

Exchange Rate (AUD:USD) of A$0.78 per US Dollar.

Diesel Fuel Price $A1.16 per litre (Net of Rebate Price $0.81 per litre).

No annual escalation applied to revenue or costs.

Financial benchmarks such as NPV, IRR and Simple Payback are estimated on a pre-tax basis, given the large number 
of available tax losses currently available to the Metals X Group both directly and by fraction.

A summarised cash model on an annual basis is attached in Appendix 2 of this announcement.

•	 Cost Estimation 

Underground mining costs are benchmarked from various operations using underground mining contractors to 
perform specific and similar scopes currently employed with the Metals X group of companies.

Open Pit mining costs are benchmarked from the various operations (and consultant views) using open pit mining 
contractors to perform specific and similar scopes currently employed with the Metals X group of companies.

Ore cartage cost estimates are based on using existing (the long way) road routes based on current industry haulage 
and road maintenance costs from ore cartage and road maintenance contractors currently employed within the 
Metals X group of companies.

Ore processing costs are built from first principles and benchmarked from actual operating costs achieved by the 
previous owner.

Administration costs are estimated using actual cost estimates from similar operations within the Metals X group of 
companies and benchmarked against actual costs from the recent previous operator.

•	 Physical Assumptions 

The feasibility estimate assumes that active mining operations commence in July 2015 with first ore processing in 
October 2015.

Individual metallurgical recoveries from the various ore sources are considered and factored down to apply an overall 
average and conservative metallurgical recovery of 90% for the various mix of feeds on a monthly basis.

Allowance has been made for initial carbon loadings in the process plant before revenue.

Plant capacity is assumed to have a maximum of 250 tonnes per hour and an operating availability of 8,000 hours 
per annum (2 million tpa). The plant is to be operated on a campaign basis in year one, operate at full capacity in 
years two to seven inclusive and then reduce to a 60% campaign rate for the next six years. Metals X believes that 
this is a valid assumption at this time. However, only 25% of the known mineral resource base is being mined and 
processed over this period and with time and additional works, it should be able to continue to operate the plant 
continously.

Metals X intends to operate the site with a  mixture of residential and FIFO workforce elements.
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•	 Key Performance Indicators

The following Key Performance Measures are summarised:

•	 Total Cash Cost of Sales are estimated at $1,060 per ounce on average over the project.

•	 All-in Sustaining Costs are estimated at $1,180 per ounce over the current project life.

The following graph illustrates the annual variation in these KPIs.
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The project NPV (8%) is estimated on a pre-tax basis and is $636 million.

The following graph shows the cash flow and cumulative cash flow over the project term:
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The feasibility study estimates at internal rate of return of 364%.

A simple pay-back period of 1.5 years for the feasibility study is estimated.

A margin of $575 per ounce is estimated.
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Operating Cost estimates are summarised:

Activity $/t $/oz
Mining Costs $86.87/t $736/oz

Processing Costs $22.24/t $189/oz
Administration $8.19/t $70/oz

Cash Cost of Sales $117.30/t $995/oz
Royalties $7.82/t $65/oz

Total Cost of Sales $125.12 $1060

CMGP REGIONAL GEOLOGY
The Murchison Province is the western-most of three granite-greenstone provinces, which with the Western Gneiss 
Terrane, comprise the Archaean Yilgarn Craton. Gold mineralisation is almost entirely epigenetic and is intimately 
associated with major faults and shear zones through the greenstone belts of the area. The mineralisation is preferentially 
hosted by banded iron-formation, ultramafic, mafic rocks, felsic intrusives and sometimes volcano-clastic rocks.

THE BIG BELL MINING CENTRE
The Big Bell mining centre is located at the southern end of a narrow northeast-trending greenstone belt, (informally 
referred to as the Big Bell greenstone belt), which adjoins the larger Meekatharra - Mount Magnet Greenstone Belt. The belt 
has a strike length of 33km and a width of 1.5km at Big Bell, and is bounded to the east and west by granite intrusions. 
To the north of Big Bell, the Big Bell Greenstone Belt widens, whereas to the south the sequence thins to less than 200m 
(approximately 7km south of the mine).

The Big Bell greenstone belt is comprised of variably altered and intensely sheared, north-northeast-trending amphibolites 
and felsic schists. The muscovite and biotite-altered rocks hosting gold mineralisation at Big Bell are informally referred 
to as the Big Bell mine sequence. The greenstone belt can be divided into three domains separated by two major regional 
fault zones (Barnes, 1996). The eastern domain (mostly amphibolite), the central domain (quartzo-feldspathic and 
biotite schists which host the Big Bell Mine Sequence), and the western domain (dominated by amphibolite). The 
metamorphic grade within the greenstone belt is mid to upper amphibolite facies (Phillips, 1985).

The Mine Sequence includes biotite and quartzo-feldspathic schists (BISH and INSH), altered amphibolite (AMPH) 
and sheared porphyry dyke (PORP) within the central domain of the Big Bell greenstone belt. The main host for gold 
mineralisation at Big Bell is altered K-feldspar-rich (KPSH) and muscovite-rich (ALSH) quartzo-feldspathic schists. The 
sequence dips to the east, and its base is the tectonic contact with the amphibolite of the western domain, along the 
graphitic Footwall Shear Zone (G Barnes, 1999).

Along strike to the south of Big Bell, the lithological host of the mineralisation is variable, although still restricted to 
the altered biotite or quartzo-feldspathic schist. At the Little Bell and Big Bell South prospects, better developed gold 
mineralisation is found on the hangingwall (BISH) and to a lesser degree the footwall (KPSH) contacts of the mineralisation 
observed at Big Bell. Further south, the biotite (+ cordierite) schist (BISH) is the dominant host at the Shocker and 1,600N 
prospects with lower, more dispersed grade within the ALSH. The Fender prospect is the southernmost deposit and the 
entire mine sequence narrows significantly such that, although only approximately 13 metres wide, the mineralised 
lithologies includes ALSH, BISH and INSH. The Fender mineralisation is bound on the footwall by KPSH and hangingwall 
by garnet-rich schist (GASH).
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[ Figure 2: Schematic outline of Big Bell area geology showing the Big Bell mine sequence squeezed between the 
surrounding granite bodies. ]

[ Figure 3: Schematic cross-section of Big Bell mine sequence geology. ]

In the Big Bell area, mineralisation outside the immediate Mine Sequence has been observed in the hangingwall 
amphibolite at Irishman - Mary Belle and the Footwall Amphibolites at Harris Find.

Approximately 30-40% of the belt outcrops and three areas of high relief (up to 30m) exist: one to the east of Big Bell 
mine; and the other two to the north of the mine. The remainder of the greenstone belt is concealed beneath granite-
derived sheet-wash and alluvium of depths ranging from 5m to greater than 90m in Tertiary palaeo-drainage channels.
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The majority of geological research and exploration at Big Bell has focused on the Mine Sequence lithologies as the most 
important exploration target. However, it has undoubtedly been the structural setting of the Mine Sequence that has 
prepared the lithologies to become favourable hosts for gold mineralisation. Some authors believed the mineralisation 
at Big Bell was localised in a dilational bend along a steep reverse shear zone, which is defined by the K-feldspar altered 
rock and associated muscovite shears. Barnes (1999) suggests that the presence of the “lode equivalent” horizons is 
not the only measure of gold prospectivity and that subtle crosscutting structures maybe an important control on gold 
distribution. Indeed the variety of lithological hosts south of Big Bell, where KPSH is barren of gold and associated trace 
elements, seems to support the theory that prevalence of cross-cutting structures is the most important component to 
mineralisation deposition.

The most obvious structural feature within the host rocks at Big Bell is the penetrative foliation. This foliation developed 
during syn-metamorphic ductile deformation which is uniformly accepted as pre-mineralisation. Other structures 
noted in the literature are the 010 to 020( (magnetic) striking shears which may influence the location of high grade 
mineralisation at Big Bell (Barnes, 1999). Regionally such structures can be observed as thin slivers of greenstone 
extending south into the granites. The southern extension of this feature would come close to intersecting the Big Bell 
Mine area. Similar structures are also interpreted at Fender.

Structures observed regionally influencing the distribution of mineralisation (for example at the Cuddingwarra and 
Golden Crown Projects) could also be affecting the mineralisation within the Big Bell Belt. The intensity of the foliations 
at Big Bell and the subtle appearance of most cross-structures make their identification difficult (especially within drill 
core). Mineralisation potentially could be blind at surface, controlled by zones of dilation within the major structure(s) 
and located beneath subtle surface anomalies. More emphasis needs to be placed on defining structural controls 
regionally and relating that to what is seen at Big Bell. A criticism of the “duplex model” (Smith, 1998) is that it is a 
structural concept which placed much more emphasis on defining possible repetitions of the Mine Stratigraphy than 
targeting favourable structural settings.

While the Mine Sequence corridor is the paramount exploration target, the surrounding rock types (Western and Eastern 
Domains) are also very favourable hosts for gold mineralisation. Etheridge and Henley (1994) believed that mineralisation 
need not be confined to areas of amphibolite facies regional metamorphic grade, but could also occur in areas where the 
controlling shear zones cut greenschist facies rocks.

Five phases of alteration have been recognised at Big Bell (Barnes, 1996). These are:

1.	 Pre-metamorphic – mass loss and aluminous enrichment;

2.	 Prograde biotite, muscovite and calc-silicate alteration, along with barren sulphide mineralisation;

3.	 Retrograde muscovite, sericite and chlorite alteration;

4.	 K-feldspar and silica alteration, plus gold and sulphide mineralisation;

5.	 Incipient development of sillimanite and remobilisation of pyrite and pyrrhotite during contact metamorphism.

Mineralisation at Big Bell is hosted in the shear zone (Mine Sequence) and is associated with the post-peak metamorphic 
retrograde assemblages (Smith, 1998). Stibnite, native antimony and trace arsenopyrite are disseminated through the 
K-feldspar-rich lode schist. These are intergrown with pyrite and pyrrhotite, which are noted in most rocks of the Mine 
Sequence, and chalcopyrite (Barnes, 1996). Mineralisation outside the typical Big Bell host rocks (KPSH), for example 
1,600N and Shocker, also display a very strong W-As-Sb geochemical halo (Barnes, 1999).

Most studies indicate gold exists in two forms, silicate and sulphide hosted. However, a metallurgical report by AMTEL 
suggests the principle gold mineral is native gold (88 wt% Au) and accounts for 73 to 79% of the gold in the mill feed. The 
silicate host to the gold includes quartz and microcline. Sulphide hosts include pyrite and pyrrhotite, as well as traces in 
aurostibite, ilmenite, rutile, stibnite and arsenopyrite.
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THE CUDDINGWARRA MINING CENTRE
The Cuddingwarra Project area is located approximately 10km west-northwest of Cue, Western Australia and covers an 
area of approximately 140km2. The project lies within the Meekatharra-Wydgee Greenstone Belt, in the north-eastern 
Murchison Province of the Archaean Yilgarn Craton. The geology of the region is described in detail in Watkins and Hickman 
(1990) and Barnes (1996). A regional geological interpretation of the area is shown in Figure 4.

[ Figure 4: Cuddingwarra Project location plan and regional geology. ] 

The greenstone belts of the Murchison Province trend north-northwest to north-northeast and consist of complexly 
deformed mafic and ultramafic rocks with minor felsic volcanics and interbedded sedimentary sequences. They are 
variably metamorphosed up to amphibolite facies and intruded by late stage granitoids. Gneissic and granitic batholiths 
and massifs separate individual greenstone belts. Contacts between granite and greenstone and between supa-crustal 
units are tectonised. As a result of this, the stratigraphic sequence is largely undetermined except in the broadest sense 
and the true thickness of the supracrustal sequence is unknown.

The Meekatharra-Wydgee Greenstone Belt forms a major (F3) synform, trending north-northeast. The principal 
structures in the project area are north and north-northeast trending major faults and shear zones. A major shear zone 
(Cuddingwarra Shear Zone; blue line in Figure 5) is located along the eastern margin of the tenement group, which 
juxtaposes the greenstone sequences with the eastern sedimentary package.

The Cuddingwarra Project area encloses three lithological sequences;

•	 A high-Mg basalt and basalt sequence in the west.

•	 Intercalated komatiites and high-Mg basalts, with minor tholeiitic basalts and dolerite units in the centre of the project 
area, which are punctuated by numerous early granodiorite intrusives and quartz-feldspar porphyries.

•	 A sequence of sediments and volcano-clastics in the east.
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Numerous gold deposits occur within the Cuddingwarra Project area, the majority of which are hosted within the central 
mafic-ultramafic ± felsic porphyry sequence (Figure 5). Earlier studies (Fairclough, 1999) used data integrated from 
multiple datasets including interpretation airborne magnetic images to enable the construction of a structural framework 
for gold mineralisation at Cuddingwarra. The Cuddingwarra Project area has a multifaceted structural history, which 
makes interpretation of geological features somewhat complex.

Structural analyses indicated the presence of at least three separate deformation episodes. Within this broad framework, 
mineralisation was shown to be spatially related to the D2 and D3 events, with gold tenor maximised where structures 
from both were coincident. In this early study the presence and influence of felsic porphyritic intrusives was considered 
to have been greatly overestimated and to be misleading.

[ Figure 5: Structural interpretation of the Cuddingwarra Project area (SRK, 2000). ]

Mineralisation is controlled by competency contrasts across, and flexures along, layer-parallel D2 shear zones (red lines 
in Figure 5), and is maximised when transected by corridors of northeast striking D3 faults and fractures (black lines in 
Figure 5).

A significant degree of supergene remobilisation of gold has occurred within the deep and intense weathering profile, and 
is an important mechanism controlling economic concentrations of gold. Gold grades are quite variable above the base 
of oxidation, with horizontal near surface and base of oxidation dispersion zones common above primary mineralisation. 
It is likely that there has been localised remobilisation of gold into ferruginous clays and pisolitic laterite above the base 
of oxidation, with coarser gold being associated with quartz and much finer grained gold occurring within the clay-rich 
materials.
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THE DAY DAWN MINING CENTRE
The Day Dawn Project area falls within the Gabanintha Formation of the Luke Creek Group as defined by Watkins and 
Hickman (1990). The Luke Creek Group comprises four formations listed from youngest to oldest as follows;

•	 Windaning Formation - A succession of abundant jaspilitic BIF and chert units interlayered with felsic volcanics, 
volcano-clastic, and volcanogenic rocks with minor basalts.

•	 Gabanintha Formation - A bimodal succession of mafic and ultramafic rocks, felsic volcanic and volcano-clastics, and 
sedimentary rocks.

•	 Golconda Formation - A succession of chert (quartz)-haematite BIF, interlayered with mafic and ultramafic extrusive 
and intrusive rocks.

•	 Murrouli Basalt; Mafic and ultramafic extrusive and intrusive rocks.

The area around Cue is intruded by gabbro, dolerite and late stage granite intrusives comprising the Cue Tonalite suite.

The main penetrative structural fabrics in the area are prominent D4 north to north-northeast trending shear zones and 
faults, and similarly oriented F3 fold axes. D3 and D4 structures probably formed as a result of one long-lived deformation 
resulting from east-west compression (Watkins and Hickman, 1990). The principal shear C-fabrics are orientated north-
northeast, are sub-vertical, and contain visibly orientated stretching lineations. Kinematic indicators at local and regional 
scales vary considerably, often giving opposing sense of movement. Watkins and Hickman (1990) suggest an overall 
dextral strike slip vector for the Mount Magnet to Meekatharra Shear Zone.

A regional geological interpretation of the area is shown in Figure 6.

The Day Dawn project tenements cover a section of the Meekatharra-Wydgee Greenstone Belt extending approximately 
35 km southwest from Cue. The strike of this belt changes, from north-northeast to north, just to the south of Mount 
Fingall (approximately 13 km southwest of Cue), due to drag on the Cuddingwarra Shear Zone (CSZ).

The lithological units of the greenstone belt within the project area are correlated with the Gabanintha Formation. The 
3km thick sequence consists of predominantly extrusive basic volcanics and their intrusive counterparts, which may 
be divided into three broad groups;

•	 Hangingwall Basalts (HWB).

•	 Great Fingall Dolerite (GFD).

•	 Footwall Basalts (FWB).

The GFD is a large (up to 600 m thick), differentiated tholeiitic sill that strikes north-northeast and dips 60-70 (west-
northwest. It extends over a strike length of at least 16 km, from Cue in the north (where it is terminated against the Cue 
Gabbro and a post-folding granodiorite) to the Cuddingwarra Shear Zone in the vicinity of Lake Austin in the south.
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[ Figure 6: Interpreted geology of the Day Dawn (and Cuddingwarra) area. ]

Because of its significant role as a major lithological control on gold mineralisation, the GFD has been well delineated and 
studied, both on surface and in underground workings. Macroscopically it can be subdivided into five major units (Hicks, 
1990, Pawlitschek, 1993), which are more or less recognisable throughout its length:

•	 AGF1 – Upper chilled margin, approximately 20 m thick, of fine-grained amphibole-plagioclase dolerite. At the 
hangingwall contact (with meta-sediments), it is schistose, heavily chloritised and carbonated.

•	 AGF2 – A medium to coarse-grained, amphibole-plagioclase dolerite, approximately 60 m thick, characterised by 
elongated dark green amphiboles. There is a transitional contact with AGF3A.

•	 AGF3 – A thick (approximately 175-250 m) coarse-grained, differentiated, Fe-rich, granophyric dolerite showing a 
marked foliation sub-parallel to the regional synformal axial plane. Calcite is a common accessory mineral. This thick 
central unit may be further divided into three sub-units;

»» AGF3A – A medium-grained granophyric dolerite. Marked by appearance of quartz, stubby black amphiboles and 
granophyric texture.

»» AGF3B – A medium to coarse-grained granophyric magnetic dolerite. Appearance of magnetite, and an increase 
in grain size, distinguishes it from AGF3A.

»» AGF3C – A fine to medium-grained, melanocratic, magnetic dolerite. There is no visible quartz. Amphibole and 
plagioclase make up the bulk of the rock, which has an equigranular texture.
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•	 AGF4 – A medium-grained sub-ophitic dolerite, approximately 175-200 m thick, with only minor quartz. This unit 
becomes more leucocratic with an increase in plagioclase and decrease in magnetite towards the footwall. 
Equigranular texture.

•	 AGF5 – Footwall ultramafic, approximately 50 m thick, consisting of amphibole-chlorite-talc-magnetite schist. 
Distinguished by its high talc content, which gives the rock a soft and greasy texture, strong foliation and high 
magnetic signature.

Petrologically, the upper four units are quartz dolerites, with ubiquitous ((5%) free quartz (Hicks, 1990). The upper three 
units are invariably granophyric, with much of unit AGF3 being granophyre with (5% free quartz. Unit AGF3 is the most 
brittle of all the five units and this characteristic is responsible for its role as the most favourable lithological host to gold 
mineralisation in the Greenstone Belt. Units AGF3B/C and AGF5 have strong magnetic signatures, which are particularly 
useful in mapping these units.

The Footwall Basalts (FWB) consists of a highly contorted succession of intercalated basalts, high-Mg basalts, dolerites 
and ultramafics, with felsic volcanics and metasedimentary lithological units (mainly siltstones) to the east. Although 
subordinate to the GFD, the Footwall Basalts host significant gold mineralisation, such as the 100 koz deposit at Try Again.

The Hanging-wall Basalts (HWB) consist of a monotonous succession of basalts, pillow lavas, amygdaloidal basalts, 
agglomerate and graphitic interflow sediments well exposed as a line of low hills to the west of the Great Fingall Dolerite. 
A number of dolerite dykes and sills, two of which have been mapped, have intruded the Hanging-wall Basalts. The base 
of this group, in contact with the hanging-wall of the GFD, is marked by a distinct shale horizon that displays strong 
evidence of faulting and shearing.

A suite of younger dolerite dykes, up to 30 m thick, occur in the GFD (Hicks, 1990). These dykes are fine-grained with 
chilled margins. They pre-date, but are oriented sub-parallel to, the major quartz reefs (strike north-northwest to north, 
dip steeply west).

[ Figure 7: Interpreted local geology of the Day Dawn area. ]
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THE REEDY MINING CENTRE
The Reedy’s shear zone occurs west of the Mount Magnet Shear Zone (known locally as the Turn of the Tide Shear Zone), 
with the Culculli granitoid complex between. The greenstone belt is composed of volcano-sedimentary sequences. Gold 
is structurally controlled by sheared contacts of dolerite, basalt, ultramafic schist, quartz-feldspar porphyry and shale.

Deformation and mineralisation occur within a zoned alteration envelope characterised by biotite, carbonate, albite, and 
silica replacement and sulfidisation of wall rocks.

[ Figure 8: Simplified geology of the Murchison goldfields showing greenstone belts, major structures and lithological 
assemblages. Reedy’s area highlighted in red. ]
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[ Figure 9: 1st vertical derivative magnetics showing Reedy’s gold deposits (west) and Turn Of The Tide deposits (east). ]

THE PADDY’S FLAT MINING CENTRE
The mines of the Paddy’s Flat mining camp are located within the Yaloginda Formation of the Norie Group. Although 
the Yaloginda Formation is described as a sequence of volcano-clastic sediments and inter-bedded BIF units that have 
subsequently been intruded by voluminous mafic to ultramafic sills, the sequence evident at Paddy’s Flat is a simple 
sediment – mafic succession, ultramafic succession and an intermediate volcanic succession (Figure 10).

The mafic volcanic – sedimentary succession is present in the western parts of Paddy’s Flat and consists of tholeiitic 
basalt flows with thin bands of interflow sediment. A thick (>50 m) package of volcano-clastic sediment and banded 
iron-formation (BIF) is present near the top of the sequence. Tholeiitic basalt is variably deformed and contains abundant 
vesicles that are now filled with chlorite and chalcedony. Rare channel-like structures, possibly related to de-gassing 
of the lava and the presence of rare pillow structures suggest a submarine environment. Drill core shows that the 
basal contacts with sediments are often diffuse and suggest minor melting of the underlying sediment. In contrast, the 
upper contacts of flows are well defined and show sediment infilling of surface features. The volcano-clastic sediments 
are intermediate in composition and grain size ranges from fine ash to lapilli and graded bedding is evident in fresh 
exposures. The fine nature of the bedding laminations and the small scale graded bedding suggest deposition in a water 
column. The BIF varies from an iron carbonate +/- magnetite BIF, to a chert – magnetite BIF. Individual BIF units range from 
less than 2m to 40m in width and are generally strongly magnetic.
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The ultramafic volcanic succession and schistose equivalents represent the dominant lithotype of the eastern part 
of Paddy’s Flat. Undeformed ultramafics are mostly grey to dark blue massive aphyric high-Mg basalt. Rare relicts of 
pillows and spinifex texture can be seen in low strained domains. The ultramafic rocks display a wide range of strain 
from undeformed to highly schistose and the schists typically exhibit talc-chlorite +/- carbonate assemblages. In areas 
of moderate strain, this lithotype develops a brecciated texture with fragments of darker, less altered high-Mg basalt 
surrounded by quartz-chlorite- talc veins.

Within the eastern parts of the ultramafic sequence, cumulate textured peridotite is evident within some drill holes. The 
peridotite now consists of a talc-carbonate-serpentine-rutile rock with primary textures well preserved. It is believed that 
these peridotite pods reflect the basal parts of thick ultramafic lava flows.

The intermediate volcanic succession is located along the eastern margin of the Paddy’s Flat area and consists of andesite 
and intermediate volcano-clastic. The intermediate volcanic succession is best exposed in the Macquarie pit in the north 
east of the Paddy’s flat area where andesite and volcano-clastic rocks are present along the east wall of the pit. Andesitic 
volcanic rocks are also evident in outcrop immediately to the east of Paddy’s Flat, and have been encountered in the 
upper parts of drill holes located along the eastern margin of Paddy’s Flat.

Felsic porphyries (porphyritic micro-granite) are present along the length of the Paddy’s Flat area, and are most prevalent 
within and along the western contact of the sheared ultramafic succession. The porphyries commonly contain quartz 
and plagioclase phenocrysts (altered to albite), with rare muscovite phenocrysts also present. The intrusives form dyke-
like bodies that vary from 2 to 20m in thickness, and pinch and swell along strike. In some areas, the porphyries pinch 
out for several to tens of meters. The 3D geometry of the porphyry bodies is complicated by the pinch and swell, but 
the host structure is somewhat consistent in orientation and geometry. In the northern part of Paddy’s Flat, the quartz 
– plagioclase porphyry appears to be un-mineralised. Within the Halcyon open pit, a plagioclase – rich porphyry hosts 
mineralisation.

The structure of the Paddy’s Flat mining area is primarily controlled by a significant structural corridor referred to as the 
Paddy’s Flat Shear Zone. At the local scale, the Paddy’s Flat Shear Zone is resolved into a number of sub-parallel ductile 
shear zones with associated brittle-ductile faulting. The central part of the shear system has developed on, or close to 
the boundary between the Mafic Volcanic succession and the ultramafic succession and has been intruded by a line of 
semi-continuous felsic porphyry dykes. 

At least two subsidiary shear zones are developed immediately to the east of the central shear zone. Folding of the 
sequence has occurred prior to, or early in the development of, the Paddy’s Flat Shear Zone, and numerous brittle faults 
are developed late in the formation of the shear zone. Folding of the stratigraphy at Paddy’s Flat is best preserved within 
the sediments of the Mafic Volcanic succession. The folds show an open to tight rounded geometry within the banded 
iron-formation, and vary from rounded to chevron within the volcano-clastic sediments. Fold axes’ plunge moderately 
toward the SSE, with variability in plunge related to non- cylindrical fold development. An axial planar foliation is well 
developed throughout the mafic and ultramafic rocks at Paddy’s Flat, with lesser development of the foliation in the 
sediments. The orientation and style of folding observed locally at Paddy’s Flat is consistent with the regional Polelle 
Syncline, located to the north-east. The largest fold structures in the Paddy’s Flat area are evident at the Grants pit and 
at the Prohibition pit. At Grants, a sequence of BIF is evident in the form of a large scale fold closure that has undergone 
extensive ductile deformation. At Prohibition, a large parasitic fold closure is evident in the southwest corner of the pit. 
Other large-scale fold closures are also evident on the aeromagnetic images of the area. Within the ultramafic sequence 
there is little evidence of folding, however a strong axial planar foliation is developed.

The central Paddy’s Flat shear zone is host to the majority of high-grade gold mineralisation at Paddy’s Flat and is 
likely the controlling structure for mineralisation at a regional scale. The shear zone displays a complex array of ductile 
and brittle-ductile structures that both focus and offset mineralisation indicating a long-lived movement history. The 
porphyry emplaced along the shear zone, and extensive alteration related to fluid migration along the shear, have been 
instrumental in developing a rheological contrast across the shear zone that has resulted in a change from ductile 
deformation to brittle deformation. The margins of the porphyry have also channelled early gold bearing fluids that have 
formed lodes along one or both contacts of the porphyry. 
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The mineralisation at Paddy’s Flat can be classified into three groups which, in part, relate to the host Lithology and style 
of veining. The three styles of mineralisation can be summariaed as:

•	 Sulphide replacement BIF hosted gold;

•	 Quartz vein hosted shear-related gold;

•	 Quartz-carbonate-sulphide stockwork vein and alteration related gold.

The three styles of mineralisation as listed above represent a general progression from west to east across the Paddy’s 
Flat area.

[ Figure 10: Simplified geology of the Murchison goldfields showing greenstone belts, major structures and lithological 
assemblages. Paddy’s area highlighted in red. ]

Sulphide Replacement BIF hosted Gold

The Prohibition ore body is the best developed example of the BIF hosted gold deposits in the Meekatharra area. 
Mineralisation is present at the intersection of westerly dipping reverse faults of the Prohibition Fault set and the BIF 
unit. Apart from the Prohibition and Red Spider faults, a further 9 parallel faults and also known to be mineralised. The 
mineralisation plunges to the SSE along the line of intersection and is up to 20m wide adjacent to the Prohibition Fault. 
The mineralisation is characterized by sulphidation of the wall rocks and quartz-carbonate-sulphide±chlorite breccias 
veins. Pyrite and Arsenopyrite are the common sulphide species and are directly associated with fine grained gold as 
inclusions and at the boundary of the sulphides. Small-scale samples suggest that arsenopyrite forms within the veins 
or at the margins of the veins, whilst the pyrite is present within the veins and also replaces iron-rich minerals along the 
bedding adjacent to veins. The best mineralisation appears to occur in areas where the dominant iron-rich mineral is 
siderite, and mineralisation decreases in grade and intensity in areas where magnetite becomes dominant.
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Quartz vein hosted shear related gold

The quartz vein hosted shear related style of mineralisation at Paddy’s Flat accounts for more than 1Moz of historic 
production from the area. The Fenian and Ingliston Consols Extended underground mines were developed to a depth of 
more than 400m by the early 1920’s due to the high grade ore available from this style of mineralisation. The deposits 
of this type contain a mixture of high-grade fault related narrow-vein mineralisation (Spur Veins) at an angle to the 
shear zone, porphyry and alteration system, as well as shear related mineralisation and vein systems parallel to the 
margins of the porphyry. Within the main shear zone, alteration of the mafic and ultramafic rocks is evident along one 
or both margins of the porphyry, and in areas where the porphyry is absent. The alteration assemblage ranges from 
talc-carbonate-chlorite in the distal parts of the system to carbonate- chlorite in the intermediate parts of the alteration 
package. The proximal alteration assemblage is typically quartz-carbonate-fuchsite±sulphide 

Quartz-Carbonate-Sulphide stockwork vein and alteration related mineralisation

The Quartz-Carbonate-Sulphide stockwork vein and alteration related mineralisation is the dominant style of mineralisation 
evident within the ultramafic sequence to the east of the central Paddy’s Flat shear zone. Mineralisation of this type 
extends from Phar lap pit in the south, to Macquarie pit in the north of Paddy’s Flat, and possible as far as the New Orleans 
pit to the north of Paddy’s Flat and the Globe pit to the south of Paddy’s Flat. Although the location of the mineralisation 
relative to the Paddy’s Flat shear zone is consistent, there is significant variation in the alteration assemblages observed, 
the grade of gold and the metallurgical recovery from the deposits that make up this style of mineralisation. This style of 
mineralisation is characterised by 5 – 50m wide alteration zones within ultramafic rocks and moderate to high sulphide 
content.

THE YALOGINDA MINING CENTRE
The Yaloginda mining centre is a gold-bearing Archaean greenstone belt situated ~15km south of Meekatharra 
(Murchison Province, Western Australia) and encompasses the Bluebird mining and processing facility, adjacent to the 
Great Northern Highway. The deposits in the area are hosted in a strained and metamorphosed volcanic sequence that 
consists primarily of ultramafic and high-magnesium basalt with minor komatiite, peridotite, gabbro, tholeiitic basalt and 
interflow sediments. The sequence was intruded by a variety of felsic porphyry and intermediate sills and dykes.
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[ Figure 11.  Simplified geology of the Murchison goldfields showing greenstone belts, major structures and lithological 
assemblages. Yaloginda area highlighted in black. ]

Deformation in the area is complex and heterogeneously distributed, rocks are strongly foliated to completely undeformed. 
Early regional-scale recumbent, isoclinal folding was followed by variably-developed, upright NNE-NNW trending folding 
that dominates the structural trends in the area. Some of the felsic porphyry intruded into the hinge zones during the 
development of these folds. Differential and progressive deformation during this episode led to the development of 
similar trending, steeply dipping, mainly reverse dextral fault/shear systems that nucleated on fold limbs and hinge 
zones. Rheological differences resulted in the focussing of strain at contacts between different lithotypes.

Gold mineralisation is not limited to a particular rock type at Yaloginda. Instead, the location of mineralisation is 
structurally/rheologically controlled. Mineralisation styles fit into two main categories - ‘shear zone‘ style and vein-
related ‘lode’ style. In the shear zone style mineralisation, pervasive zones of metasomatism and associated low-grade 
gold mineralisation (< 0.7 g/t Au) have resulted from gold-bearing fluid that has exploited the vertically connective fault/
shear systems and high-strain domains that developed late during NNE-NNW trending folding. Alteration assemblages 
proximal to gold typically include quartz, Fe- carbonate, pyrite,+/- fuchsite, +/- chlorite +/- sericite. Distal halos of weak 
Fe-carbonate +/- mica alteration.

Vein-related high-grade lode gold is associated with zones of intense, variably orientated quartz +/- carbon- ate +/- 
chlorite veining, commonly with sulphides within veins or their selvedge. Such high-grade lodes tend to overprint rocks 
with coarse textures at structurally complex sites, such as at the contact of rheologically contrasting units, or the 
intersection of stronger rocks and fault/shear zone structures. Favourable vein orientations for Au mineralisation include 
moderate to shallow dipping east-west striking veins, horizontal veins and arrays of sigmoidal (tension gash) veins. 
Tension gash kinematics are generally top-to-the west, consistent with the reverse dextral kinematics on the fault-shear 
zone systems. Gold grades are locally enriched in the vicinity of brittle to semi-brittle cross-structures that include late 
steep northeast-southwest to east-west trending faults which displace gold lodes.
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RESOURCE TO RESERVE CONVERSION METHODOLOGY
Metals X released its updated Mineral Resource and Mining Reserve Estimate for the Central Murchison Gold Project on 
December 10, 2014. There are minor variations to this since.

The information in that release has been repeated and expanded upon. Metals X also provides further information relating 
to the Mineral Resource and Ore Reserve Estimates.

DATABASE
Data used in resource estimations is currently stored in a Maxwell’s DataShed system based on the Sequel Server 
platform which is currently considered “industry standard”.

As new data is acquired it passes through a validation approval system designed to pick up any significant errors before 
the information is loaded into the master database. The information is uploaded by a series of Sequel routines and is 
performed as required.

The database contains data from a range of drilling techniques and sampling methodologies. These include, but are not 
exclusive to:

•	 Diamond drilling [including Geotechnical, structural and specific gravity data];

•	 Reverse Circulation drilling;

•	 Percussion drilling;

•	 Air-core drilling;

•	 Face Chip data;

•	 Sludge drilling.

By its nature, this database is large in size, and therefore exports from the main database are undertaken (with or without 
the application of spatial and various other filters) to create a database of workable size. This preserves the integrity of 
the master database and provides a snapshot of the database at the time of resource modelling and interpretation.

CUT-OFF GRADE APPLICATION
Numerous considerations are made in the selection of cut-off grade.

The geological nature of the orebody, the subjective views of what the natural cut-off grade should be and what geologically 
constitutes the ore system are considered. Significant effort to ensure that empirical application of cut-off grade based 
on economics only does not result in the mining of subsets of the mineral system.

Base cut-off grade parameters are determined as “minimum economic” or “likely to be economic” grades, and the resource 
models are prepared on that basis. Sub-setting of these global models to report tonnes and grade above different cut-off 
grades of model blocks are then reported. 

ESTIMATION TECHNIQUES
Three dimensional block models are used for resource estimation at the CMGP. All modelling and estimation work 
undertaken by Metals X is carried out in three dimensions utilising Surpac Vision, Datamine, Vulcan, Micromine or similar 
software.

After validating the drillhole data to be used in the estimation, interpretation of the orebody is undertaken in sectional and 
/ or plan view to create the outline strings which form the basis of the three dimensional orebody wireframe. Wireframing 
is then carried out using a combination of automated stitching algorithms and manual triangulation to create an accurate 
three dimensional representation of the sub-surface mineralised body.
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From here, drill-hole intersections within the mineralised body are defined, these intersections are then used to flag the 
appropriate sections of the drillhole database tables for compositing purposes. Drillholes are subsequently composited 
to allow for grade estimation. Generally only AC, RC and diamond drilling data as well as face sampling data are used to 
inform a resource model due to the perceived increased potential for contamination of the open hole sludge and RAB 
drilling techniques. However, in the absence of other information sludge and RAB hole data is used to guide the interpreted 
form of the orebody although not to inform the orebody grade.

Once the sample data has been composited, a statistical analysis is undertaken to assist with determining estimation 
search parameters, top-cuts etc. Variographic analysis of individual domains is undertaken to assist with determining 
appropriate search parameters. Although, in the case of many smaller populations, variography will only provide partial 
guidance as to appropriate estimation parameters, which are then incorporated with observed geological and geometrical 
features to determine the most appropriate search parameters.

An empty block model is then created for the area of interest. This model contains attributes set at background values 
for the various elements of interest as well as density, and various estimation parameters that are subsequently used to 
assist in resource categorisation. The block sizes used in the model will vary depending on orebody geometry, minimum 
mining units, and levels of informing data available.

Grade estimation is undertaken within the empty block model, utilising the created wireframes as hard boundaries. Search 
parameters, deemed appropriate from statistical studies and geological interpretations, are utilised when informing the 
model via interpolation of created downhole composite files. Generally speaking the Ordinary Kriging estimation method 
is considered standard for all MLX work, although in some circumstances where sample populations are small, or domains 
are unable to be accurately defined, inverse distance weighting estimation techniques will be used.

The resource is then depleted for mining voids and subsequently classified in line with JORC guidelines, utilising 
a combination of various estimation derived parameters and geological / mining knowledge. Subsequent to this 
classification the resource model is then passed onto Mine Planning for review and determination of reserves.

RESOURCE CLASSIFICATION CRITERIA
Resources at the CMGP are classified in line with JORC guidelines utilising a combination of various estimation derived 
parameters, the input data and geological / mining knowledge. This approach considers all relevant factors and reflects 
the Competent Person’s view of the deposit. Generally speaking;

•	 A Measured resource at the CMGP has typically been drilled out on a densely spaced pattern. Mine openings (usually 
in the form of open pits, cross-cuts, sill drives or stopes) generally exist to test drill hole projections and sufficient 
metallurgical and mineralogical studies have been undertaken or processing history exists to ensure the ore is 
treatable by existing or planned plant.

•	 An Indicated resource at the CMGP has normally been drilled on a moderately spaced pattern. In geologically complex 
areas the drill spacing may have been reduced to better define the resource. There may or may not be mine openings 
into the mineralisation, and whilst some mineralogical data may be available to indicate the metallurgical amenability, 
further metallurgical assessment may be considered necessary.

•	 For the Inferred resource category to be applied at the CMGP, some measurement and sampling must have been 
completed but the geology cannot be fully interpreted to the stage where it is possible to undertake detailed mining 
studies. It is not assumed that all or part of an Inferred resource will be upgraded to Measured or Indicated status.

As the assigning of resource categories is essentially a subjective process, documenting the criteria used as the basis 
for resource classification is essential. The criteria assessed at the CMGP during the classification process include the 
following;
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Data density and type:

•	 The nominal data density has been assessed for appropriateness for the deposit under consideration. This has been 
done by reference to past mining knowledge, QKNA analysis, statistical/variography analysis.

•	 The applied drilling techniques have been tested for apporiateness.

•	 The sampling techniques have been evaluated for appropriateness, robustness and integrity of documentation.

Data quality:

•	 The quality of assay data and laboratory tests for historical drilling have been evaluated for a quality to allow for and 
ensure the appropriate classification of the resource.

•	 QA/QC analysis both from the laboratory has been assessed for issues and potential inconsistencies. 

•	 The spatial control on the data (collar and downhole surveys, local grid transformations), have been validated and 
appropriately documented.

•	 The geological logging has been assessed on a quantitative and qualitative basis.

Geological control and continuity:

•	 The geological models have been checked for robustness with past mining comparisons and / or validation drilling.

•	 The ore geometry been sufficiently defined by drilling and / or exposure in mine openings.

•	 The model grade continuity has been evaluated and the relationship of grade continuity to geology has been well 
understood.

Estimation method and block size:

•	 An appropriate estimation method has been employed (simulation v. indicator methods v. ordinary kriging v. inverse 
distance methods v. polygonal methods).

•	 The estimates have been interrogated/validated for confidence and quality parameters (i.e. pass number, number of 
informing samples, average distance to informing samples, kriging efficiency).

•	 Resource model block size and number of informing samples optimisation via QKNA relative to input data.

Validation:

•	 The models and estimates have been assessed/validate to ensure they accurately reflected the input data.

•	 The statistical measures of estimate validity have been assesses/determined as sufficiently robust and within 
expected ranges.

•	 The results of the estimate been peer reviewed and assessed as being robust and reflective of the underlying data.

RESOURCE TO RESERVE CONVERSION
Mineral Resource to Ore Reserve conversion is based upon detailed economic assessment of each individual ore source 
using all available and relevant aspects impacting the economic extraction and processing of the ores to produce a 
saleable gold dore. 

This includes the completion of detailed mine design, the application of appropriate dilution and mining recovery 
assumptions, the consideration of ore cartage, ore processing, administration costs and metallurgical factoring and 
recoveries. A fixed gold price of A$1400 per ounce was applied for revenue estimates and economic assessment for ore 
reserves estimate.

The table below summarises the key factors for each orebody in the development plan:

•	 Cut-off grades as per below were applied to each mine during mining economic studies: 
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Planned Mining Operation Cut-off grade (COG) g/t Au.
Big Bell UG Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 1.5g/t
1600/Shocker UG Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 2.0g/t
Triton UG Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 2.0g/t
Rand UG Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 2.0g/t
Great Fingall UG (inc Remnants) Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 2.0g/t
Golden Crown UG Development – 1.0g/t + viable stope block above (or 

further along strike from access)

Stopes – 2.0g/t
Paddy’s Flat UG (Prohibition, Vivan, Consol, 
Mudlode & Fatts Ore Bodies)

Development – 1.0g/t + viable stope block above (or 
further along strike from access)

Stopes – 2.0g/t
Fender, Calisto, Jack Ryan, Rand, City of 
Chester (inc NW), Lady Rosie, South Victory, 
Great Fingall, South Fingall, Yellow Taxi 
Bluebird, Batavia, Surprise and Whangamata 
Open Pits

1.0g/t

All individual mines have undergone a detailed designed and development scheduling process. 

All open pits have been optimised utilising Whitle 4D software. Once optimisation occurred, design work was then 
undertaken to ensure accuracy of cost and excavation requirements and subsequent volume outputs.

Geotechnical parameters/considerations have been sourced from external specialist consultants and used to complete 
the final designs. Geotechnical parameters are based on historic results of existing operations, either at the mine, or in 
the vicinity.

Underground mining operations have assumed a mining dilution factor of 5% for tonnage and a ore extraction recovery 
of 95%. Open pit mining has assumed mining dilution factor of 10% for tonnage and a ore extraction recovery of 95%. For 
underground mines, this tonnage was based on the extracted designs, whilst for the open pits this tonnage was based 
on the material above the 1.0g/t cut-off grade.

•	 A minimum stoping width of 2.0m was used for Triton, Rand, Prohibition, Fatts, Mud-lode, Vivian, Consol’s and 1600/
Shocker. A minimum stoping width of 5m was used at Big Bell.

•	 A minimum development width of 4.0m was used for Triton, Rand, Prohibition, Fatts, Mudlode, Vivian, Consol and 
1600/Shocker. A minimum development width of 4.5m was used at Big Bell.

•	 A minimum mining width of 4m was used for the open pits.
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Inferred Resources that are intersected in the mine design and development staregy have been included in the 
development plan, but not included within the reserves. The exclusion of the included inferred resources does not have 
a negative impact on the economic viability of the operation. It is considered that it is just data density and classification 
criteria that prevents these blocks from being classified as indicated. 

A metallurgical recovery of 90% was assumed for the feasibility study (except the Prohibition orebody where 70% recovery 
was applied). This is supported by historic milling of the ore at either the Big Bell Mill or Bluebird Mill along with studies 
conducted by Westgold in their 2013 BFS (BFS released by MLX). Historic actual recovery factors have been ~95% on 
average for the orebodies.

The ore reserve has been completed to feasibility standard and benchmarked against local site historical production and 
experience hence confidence in the estimate is high.

Internal peer reviews are conducted on all designs, schedules and cost estimation.

The modifying factors applied have been assessed on a materiality basis and it is concluded that all have minimal impact 
on the viability of the ore reserve or the project as a whole. As the modifying factors have been applied to designed stope 
shapes, development designs or pit designs they are considered to reflect the eventual outcome of the project.

OTHER MATERIAL CONSIDERATIONS
The project covers numerous mining areas that have mostly been mined in modern-day times and have been closed due 
to economic factors.

All planned mining is to take place on granted mining titles and updated project management plans for the individual 
mines are required which will include the specific details for each mine. None are considered unreasonable, unrealistic 
or would appear to be in doubt.

The project area is currently covered by statutory environmental provisions and a mine closure plan is current and in force. 
Environmental bonding now falls under the Western Australian – DMP “Mineral Resource Fund” management system and 
protocols. Additional disturbance and variation of activities can result in additional environmental compliance. 

Final permitting to allow the process plant to operate is required and is not controversial as the plant was operating and 
in full compliance just over 12 months ago.

All ore cartage is on existing roads and no new road building is necessary or considered. However, economics can be 
enhanced with additional and more direct ore cartage routes.

COMPETENT PERSONS STATEMENTS
The information in this report that relates to Mineral Resources compiled by Metals X technical employees under the supervision 
and review of Mr. Jake Russell B.Sc. (Hons), who is a member of the Australian Institute of Geoscientists. Mr Russell is a full-time 
employee of the company, and has sufficient experience which is relevant to the styles of mineralisation and types of deposit under 
consideration and to the activities which he is undertaking to qualify as a Competent Person as defined in the 2012 Edition of the 
“Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr Russell consents to the inclusion 
in this report of the matters based on his information in the form and context in which it appears.

The information in this Ore Reserve estimate report is compiled by Metals X technical employees under the supervision and review 
of Mr Michael Poepjes BEng (Mining Engineering), MSc (Min. Econ) M.AusIMM. Mr Poepjes is a full-time employee of the company. 
Mr Poepjes has sufficient experience which is relevant to the styles of mineralisation and types of deposit under consideration and 
to the activities which he is undertaking to qualify as a Competent Person as defined in the 2012 Edition of the “Australasian Code 
for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr Poepjes consents to the inclusion in this report of the 
matters based on his information in the form and context in which it appears.
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WORKS SCHEDULE BY MINE
 

Area Site Total	
  Resource Total	
  Reserve FY	
  16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY	
  24 FY	
  25 FY	
  26 FY	
  27 FY	
  28 FY	
  29

Paddy's	
  Flat Mickey	
  Doolan 18,923,000t	
  @	
  0.99g/t	
  for	
  601,360oz

Paddy's	
  Flat	
  UG 7,865,397t	
  @	
  3.50g/t	
  for	
  885,980oz 3,549,532t	
  @	
  4.23g/t	
  for	
  482,493oz

Yaloginda Bluebird	
  OP 6,068,000t	
  @	
  1.79g/t	
  for	
  349,569oz

Surprise	
  OP 2,071,000t	
  @	
  1.35g/t	
  for	
  90,031oz 108,164t	
  @	
  3.71g/t	
  for	
  12,901oz

Batavia	
  OP 308,459t	
  @	
  2.37g/t	
  for	
  23,501oz 126,147t	
  @	
  2.30g/t	
  for	
  9,311oz

Whangamata	
  OP 687,825t	
  @	
  1.39g/t	
  for	
  30,678oz 99,615t	
  @	
  1.66g/t	
  for	
  5,311oz

Reedy Triton	
  UG 585,000t	
  @	
  5.01g/t	
  for	
  94,217oz 310,521t	
  @	
  4.19g/t	
  for	
  41,820oz

Rand	
  UG 2,691,000t	
  @	
  2.61g/t	
  for	
  226,123oz 189,247t	
  @	
  2.91g/t	
  for	
  17,723oz

Jack	
  Ryan	
  OP 996,000t	
  @	
  2.49g/t	
  for	
  79,606oz 293,731t	
  @	
  2.38g/t	
  for	
  22,504oz

Rand	
  OP 100,000t	
  @	
  2.39g/t	
  for	
  7,684oz 58,458t	
  @	
  2.21g/t	
  for	
  4,154oz

Calisto	
  OP 141,000t	
  @	
  2.87g/t	
  for	
  12,998oz 51,236t	
  @	
  3.25g/t	
  for	
  5,355oz

Day	
  Dawn Great	
  Fingall	
  UG 1,304,898t	
  @	
  9.43g/t	
  for	
  395,771oz 1,304,898t	
  @	
  7.55g/t	
  for	
  316,617oz

Golden	
  Crown	
  UG 642,000t	
  @	
  8.96g/t	
  for	
  184,978oz 642,000t	
  @	
  7.17g/t	
  for	
  147,982oz

Great	
  Fingall	
  OP 1,446,400t	
  @	
  1.78g/t	
  for	
  82,663oz 749,910t	
  @	
  1.74g/t	
  for	
  66,130oz

Brega	
  Well	
  OP 512,865t	
  @	
  1.53g/t	
  for	
  25,228oz

Yellow	
  Taxi	
  OP 517,539t	
  @	
  1.87g/t	
  for	
  31,064oz 150,514t	
  @	
  2.69g/t	
  for	
  12,995oz

South	
  Fingall	
  OP 335,111t	
  @	
  1.95g/t	
  for	
  21,029oz 59,647t	
  @	
  1.63g/t	
  for	
  3,119oz

Cuddingwarra South	
  Victory	
  OP 266,747t	
  @	
  2.40g/t	
  for	
  20,585oz 19,019t	
  @	
  3.91g/t	
  for	
  2,389oz

Lady	
  Rosie	
  OP 282,605t	
  @	
  2.05g/t	
  for	
  18,622oz 36,747t	
  @	
  2.35g/t	
  for	
  2,781oz

City	
  of	
  Chester	
  OP 496,797t	
  @	
  1.94g/t	
  for	
  31,050oz 45,686t	
  @	
  2.98g/t	
  for	
  4,382oz

City	
  of	
  Chester	
  NW	
  OP 210,324t	
  @	
  1.62g/t	
  for	
  10,955oz 26,616t	
  @	
  1.57g/t	
  for	
  1,347oz

Big	
  Bell Big	
  Bell	
  UG 28,727,450t	
  @	
  2.78g/t	
  for	
  2,567,849oz 8,010,097t	
  @	
  2.65g/t	
  for	
  682,456oz

1600/Shocker	
  UG 1,253,445t	
  @	
  2.73g/t	
  for	
  110,200oz

Fender	
  OP 1,031,429t	
  @	
  2.41g/t	
  for	
  80,037oz 123,988t	
  @	
  2.36g/t	
  for	
  9,395oz

Total	
  Project 77,464,291t	
  @	
  2.40g/t	
  for	
  5,981,780oz 15,955,774t	
  @	
  3.61g/t	
  for	
  1,851,167oz

Total	
  Area 128,159,465t	
  @	
  2.06g/t	
  for	
  8,494,976oz 21,328,571t	
  @	
  2.98g/t	
  for	
  2,045,700oz
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EXECUTIVE SUMMARY

FINANCIAL PERFORMANCE FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 FY28 FY29 Total

Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget Budget

Tonnes Mined Kt 1,179 1,639 2,488 2,378 2,149 2,114 1,868 1,658 1,115 934 762 606 415 48 19,353

Grade g/t 3.81 4.13 3.43 3.78 4.67 4.90 4.85 4.84 3.87 3.64 2.66 2.70 2.64 2.33 4.07
Total Gold Production (contained) Koz 144 218 274 289 323 333 291 258 139 109 65 53 35 04 2,535

Revenue
Tonnes Milled Kt 906 1,853 2,024 1,933 1,900 1,900 1,900 1,357 1,086 1,086 1,086 1,086 1,086 151 19,353
Grade g/t 3.35 3.72 3.16 3.20 3.86 4.28 4.38 4.37 4.13 3.80 3.32 2.97 2.68 2.35 4.07
Gold Production (recovered) Koz 98 222 205 199 236 262 268 191 144 133 116 104 94 11 2,281

Gold Price $/oz 1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635         1,635       1,635           

Imputed Gold Sales $M 160 362 336 325 385 428 438 312 236 217 190 170 153 18.7 3,729

Total Revenue 160 362 336 325 385 428 438 312 236 217 190 170 153 18.7 3,729

Cost of Sales
Cash Production Costs

Administration $M 11.6 14.1 15.7 15.2 14.8 14.6 14.4 13.3 10.5 9.0 8.1 8.0 7.8 1.3 158
Processing $M 22.4 39.1 42.1 40.7 40.3 40.3 40.4 31.0 26.2 26.1 26.1 26.0 26.0 3.7 430
Mining $M 98.5 140.2 179.2 183.0 192.7 193.0 186.4 152.6 104.4 85.5 66.1 55.2 39.6 4.9 1,681

$M 132 193 237 239 248 248 241 197 141 121 100 89 73 10 2,270
Sales and Marketing Costs
Government Royalty $M 4.0 9.1 8.4 8.1 9.6 10.7 10.9 7.8 5.9 5.4 4.7 4.2 3.8 0.5 93.2
Private Royalty $M 5.2 8.5 8.9 9.3 8.0 6.7 5.2 5.4 1.0 0.0 0.0 0.0 0.0 0.0 58.2

$M 9.2 17.5 17.3 17.4 17.6 17.4 16.1 13.2 6.9 5.5 4.7 4.2 3.8 0.5 151
Total Cash Cost of Sales $M 142 211 254 256 265 265 257 210 148 126 105 94 77 10 2422

$/oz 1,451 952 1,238 1,289 1,126 1,014 960 1,101 1,026 950 906 901 825 904

Imputed EBITDA $M 17.9 151.2 81.4 68.8 119.9 162.4 180.5 101.8 87.8 90.9 84.5 76.2 75.9 8.4 1,308

Capital Costs

Plant & Equipment $M 14.2 9.5 2.9 0.3 0.3 0.1 0.1 0.5 0.7 0.5 0.0 0.0 0.0 0.5 29.5
Mine Properties & Development $M 4.0 2.7 1.8 1.0 0.3 0.5 0.6 5.3 0.0 0.0 0.0 0.0 0.0 0.0 16.2
Capital Mine Development $M 20.4 37.9 39.1 28.7 16.9 17.8 18.7 12.6 1.0 0.0 0.0 0.0 0.0 0.0 193.1
Tenement Rents/Rates $M 2.8 2.8 2.8 2.8 2.8 2.8 2.8 1.5 1.5 1.2 1.0 1.0 1.0 1.0 28.0
Additional Exploration (Drilling) $M -               

Total Capital Costs $M 41.4 52.8 46.6 32.8 20.3 21.2 22.2 19.9 3.2 1.7 1.0 1.0 1.0 1.5 266.8

Total Cash Cost including Capital $M 183.1 263.8 300.9 289.1 285.7 286.5 279.5 230.1 151.2 127.8 106.0 94.5 78.3 11.8 2688.4
$/oz 1,875         1,191         1,465         1,454         1,212         1,095         1,043         1,206         1,048         963            914            910            836            1,036       

Net Cash Flow $M -23.5 98.4 34.8 35.9 99.6 141.2 158.3 81.9 84.6 89.2 83.5 75.2 74.9 6.9 1040.7

Cumulative Net Cash Flow -23.5 74.9 109.7 145.6 245.2 386.3 544.7 626.5 711.1 800.3 883.8 959.0 1033.9 1040.7 1040.7

IRR 364%
Max Cashout (40,165,996)
NPV8 636,245,723
NPV10 570,404,539
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APPENDIX 3(A) – CMGP FEASIBILITY AND DEVELOPMENT STRATEGY (JAN 2015)
MINERAL RESOURCE ESTIMATES BY GOLD MINING CENTRE (AS AT 31 DECEMBER 2014)

Measured Indicated Inferred Total

Ore Body
Tonnes 

(Mt)
Grade (g/t)

Ounces 
 (koz)

Tonnes 
(Mt)

Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
 (koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
(koz)

OPEN PIT

Paddy’s Flat 0 0 0 21.5 1.2 801.1 11.3 1.1 395.3 32.8 1.1 1,196.4

Yaloginda 0 0 0 8.8 1.5 435.0 9.6 1.5 452.1 18.4 1.5 887.1

Reedy 0 0 0 0.6 2.7 53.4 2.2 1.8 131.7 2.9 2.0 185.1

Day Dawn 0.1 1.4 4.9 3.4 1.8 192.9 2.5 1.5 118.0 6.0 1.6 315.8

Cuddingwarra 0 0 0 3.0 2.2 205.2 4.0 2.7 350.8 7.0 2.5 556.0

Big Bell 0 0 0 8.2 1.7 458.9 3.4 1.6 173.7 11.7 1.7 632.6

SUB TOTAL 0.1 1.4 4.9 45.5 1.5 2,146.5 33.1 1.5 1,621.6 78.8 1.5 3,773.0

UNDERGROUND

Paddy’s Flat 0 0 0 5.3 3.4 571.2 2.6 3.8 314.8 7.9 3.5 886.0

Yaloginda 0 0 0 0 0 0 0 0 0 0 0 0

Reedy 0 0 0 1.0 3.6 114.4 2.3 2.8 206.0 3.3 3.0 320.4

Day Dawn 0 0 0 1.9 9.5 565.0 0.1 5.4 15.8 1.9 9.3 580.8

Cuddingwarra 0 0 0 0 0 0 0 0 0 0 0 0

Big Bell 0 0 0 20.5 2.8 1,854.3 11.5 2.7 982.0 31.9 2.8 2,836.3

SUB TOTAL 0 0 0 28.6 3.4 3,104.8 16.5 2.9 1,518.6 45.1 3.2 4,623.5

OTHER

Stockpiles 0 0 0 0.6 0.7 14.0 0 0 0 0.6 0.7 14.0

Tails 0 0 0 3.7 0.7 84.5 0 0 0 3.7 0.7 84.5

SUB TOTAL 0 0 0 4.4 0.7 98.4 0 0 0 4.4 0.7 98.5

GRAND TOTAL 0.1 1.4 4.9 78.5 2.1 5,349.7 49.6 2.0 3,140.3 128.0 2.1 8,495.0
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APPENDIX 3B – CMGP FEASIBILITY AND DEVELOPMENT STRATEGY (JAN 2015)
MINERAL RESOURCE ESTIMATES BY DEPOSIT (AS AT 31 DECEMBER 2014)

Measured Indicated Inferred Total

Ore Body Cut-off
Tonnes 

(Mt)
Grade 
(g/t)

Ounces 
 (koz)

Tonnes 
(Mt)

Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
 (koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
(koz)

Big Bell

1600N / Shocker  0.70g/t  -  -  -  3,440,988  1.67  184,892  1,236,672  1.61  63,824  4,677,660  1.65  248,716 

1600N / Shocker Under-
ground

 1.50g/t  -  -  -  64,238  1.71  3,528  1,189,207  2.79  106,672  1,253,445  2.73  110,200 

700 / 1100  0.70g/t  -  -  -  780,032  1.49  37,422  419,344  1.17  15,783  1,199,376  1.38  53,205 

Big Bell  1.50g/t  -  -  -  20,090,743  2.82  1,820,095  8,636,707  2.69  747,755  28,727,450  2.78  2,567,849 

Big Bell South  0.70g/t  -  -  -  2,824,082  1.62  147,195  1,722,851  1.65  91,317  4,546,933  1.63  238,513 

Big Bell South Under-
ground

 1.50g/t  -  -  -  65,871  2.86  6,048  1,452,891  2.37  110,893  1,518,762  2.39  116,942 

Fender  0.70g/t  -  -  -  1,006,144  2.42  78,407 25,285  2.01  1,631  1,031,429  2.41  80,037 

Fender Underground  1.50g/t  -  -  -  271,348  2.82  24,602 178,320  2.92  16,724  449,668  2.86  41,325 

Indicator  0.70g/t  -  -  -  201,861  1.69  10,968 43,980  0.84  1,188  245,841  1.54  12,156 

Cuddingwarra

Black Swan  -  -  -  260,087  2.31  19,350 5,154  1.65  273  265,241  2.30  19,623 

Black Swan South  -  -  -  315,029  3.77  38,184 
 

1,856,848
 3.82  228,050  2,171,877  3.81  266,234 

Chieftain  0.70g/t  -  -  -  181,475  1.40  8,168  -  -  -  181,475  1.40  8,168 

City of Chester  0.70g/t  -  -  -  415,508  1.98  26,451 81,289  1.76  4,600  496,797  1.94  31,050 

City of Chester Northwest  0.70g/t  -  -  -  196,954  1.65  10,448 13,370  1.18  507  210,324  1.62  10,955 

Coventry North  0.70g/t  -  -  -  -  -  -  204,396  1.34  8,806  204,396  1.34  8,806 

Emily Well  0.70g/t  -  -  -  -  -  -  346,840  1.41  15,723  346,840  1.41  15,723 

Golden Gate Group  0.70g/t  -  -  -  712,801  1.51  34,605  31,359  1.14  1,149  744,160  1.49  35,754 

Jim's Find  0.70g/t  -  -  -  262,808  1.69  14,280  37,459  1.52  1,831  300,267  1.67  16,110 

Lady Rosie  0.70g/t  -  -  -  267,916  2.10  18,089  14,689  1.13  534  282,605  2.05  18,622 

Never Can Tell  0.70g/t  -  -  -  22,772  2.70  1,977  50,290  2.24  3,622  73,062  2.38  5,599 

Rheingold Group  0.70g/t  -  -  -  260,937  3.33  27,936  1,184,970  1.86  70,862  1,445,907  2.13  98,798 

South Victory  0.70g/t  -  -  -  77,937  2.28  5,713  188,810  2.45  14,872  266,747  2.40  20,585 
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Measured Indicated Inferred Total

Ore Body Cut-off
Tonnes 

(Mt)
Grade 
(g/t)

Ounces 
 (koz)

Tonnes 
(Mt)

Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
 (koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
(koz)

Day Dawn

3210  0.70g/t  -  -  -  196,704  1.63  10,308  9,242  2.78  826  205,946  1.68  11,134 

Brega Well  0.70g/t  -  -  -  -  -  -  512,865  1.53  25,228  512,865  1.53  25,228 

Crème d' Or Group  0.70g/t  -  -  -  82,973  1.61  4,295  60,248  0.94  1,821  143,221  1.33  6,116 

Emperor  0.70g/t  -  -  -  -  -  -  48,847  2.78  4,366  48,847  2.78  4,366 

Golden Crown  2.50g/t  -  -  -  551,000  9.55  169,179  91,000  5.40  15,799  642,000  8.96  184,978 

Great Fingall Open Pit  0.80g/t  -  -  -  1,361,600  1.76  77,047  84,800  2.06  5,616  1,446,400  1.78  82,663 

Great Fingall Deeps  2.50g/t  -  -  -  787,702  8.84  223,842  -  -  -  787,702  8.84  223,842 

Great Fingall Remnants  2.50g/t  -  -  -  517,196  10.34  171,929  -  -  -  517,196  10.34  171,929 

Kinsella - Kalahari  0.70g/t  -  -  -  328,950  1.13  11,930  856,837  1.18  32,396  1,185,787  1.16  44,326 

Mount Fingall  0.70g/t  -  -  -  89,327  1.84  5,284  188,280  1.23  7,446  277,607  1.43  12,730 

Race Course  0.70g/t  -  -  -  -  -  -  216,354  1.60  11,129  216,354  1.60  11,129 

Rubicon  0.70g/t  -  -  -  142,665  2.21  10,137  -  -  -  142,665  2.21  10,137 

South Fingall  0.70g/t  -  -  -  221,556  1.84  13,107  113,555  2.17  7,922  335,111  1.95  21,029 

Try Again Group  0.70g/t  -  -  -  709,968  1.81  41,315  157,336  2.08  10,522  867,304  1.86  51,837 

Trenton  0.70g/t  -  -  -  -  -  -  97,043  1.32  4,118  97,043  1.32  4,118 

Yellow Taxi Group  0.70g/t  -  -  -  404,653  1.88  24,459  112,886  1.82  6,605  517,539  1.87  31,064 

Meekatharra North

Five Mile Well  0.50g/t  -  -  -  415,000  2.36  31,488  165,000  1.61  8,541  580,000  2.15  40,029 

Maid Marion  0.50g/t  -  -  -  749,200  1.42  34,204  19,600  1.42  895  768,800  1.42  35,099 
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Measured Indicated Inferred Total

Ore Body Cut-off
Tonnes 

(Mt)
Grade 
(g/t)

Ounces 
 (koz)

Tonnes 
(Mt)

Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
 (koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
(koz)

Paddy’s Flat

Fatts  2.00g/t  -  -  -  454,104  3.59  52,399  171,184  3.06  16,836  625,288  3.44  69,234 

Fenian - Marmont  0.50g/t  -  -  -  -  -  -  2,223,000  1.06  75,759  2,223,000  1.06  75,759 

Magazine  0.50g/t  -  -  -  2,135,000  1.54  105,409  1,779,000  1.56  89,151  3,914,000  1.55  194,560 

Mickey Doolan  0.50g/t  -  -  -  12,040,000  1.01  391,353  6,883,000  0.95  210,007  18,923,000  0.99  601,360 

Mudlode  2.00g/t  -  -  -  446,168  4.81  68,983  375,362  4.71  56,829  821,530  4.76  125,812 

Paddy's North  0.50g/t  -  -  -  6,108,000  1.22  238,676  278,000  1.23  10,953  6,386,000  1.22  249,628 

Prohibition  0.50g/t  -  -  -  3,949,000  2.72  345,500  1,457,000  2.33  109,300  5,406,000  2.62  454,800 

Vivian-Consols  2.00g/t  -  -  -  424,441  7.64  104,316  588,138  6.97  131,818  1,012,579  7.25  236,134 

Reedy’s

Callisto  0.50g/t  -  -  -  87,000  3.30  9,230  54,000  2.17  3,767  141,000  2.87  12,998 

Jack Ryan  0.50g/t  -  -  -  341,000  2.92  32,013  655,000  2.26  47,593  996,000  2.49  79,606 

 0.50g/t  -  -  -  100,000  2.39  7,684  -  -  -  100,000  2.39  7,684 

Rand  0.50g/t  542,000  2.39  41,647  2,149,000  2.67  184,475  2,691,000  2.61  226,123 

RL9  0.50g/t  -  -  -  80,000  1.74  4,475  82,000  1.42  3,744  162,000  1.58  8,219 

South Emu  2.00g/t  -  -  -  441,000  5.13  72,736  144,000  4.64  21,482  585,000  5.01  94,217 

Turn of the Tide  0.50g/t  -  -  -  -  -  -  1,458,000  1.63  76,595  1,458,000  1.63  76,595 
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Measured Indicated Inferred Total

Ore Body Cut-off
Tonnes 

(Mt)
Grade 
(g/t)

Ounces 
 (koz)

Tonnes 
(Mt)

Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
 (koz)

Tonnes 
(Mt)

Grade (g/t)
Ounces 
(koz)

Yaloginda

Batavia  0.70g/t  -  -  -  147,657  2.39  11,323  160,802  2.36  12,177  308,459  2.37  23,501 

Bluebird  0.50g/t  -  -  -  5,217,000  1.66  278,432  851,000  2.60  71,137  6,068,000  1.79  349,569 

Euro  0.50g/t  -  -  -  -  -  -  2,037,000  1.30  85,138  2,037,000  1.30  85,138 

Gibraltar  0.50g/t  -  -  -  -  -  -  -  -  -  -  -  - 

GNH  0.50g/t  -  -  -  -  -  -  -  -  -  -  -  - 

Jess  0.50g/t  -  -  -  77,000  1.70  4,209  217,000  1.50  10,465  294,000  1.55  14,674 

Rhens  0.50g/t  -  -  -  -  -  -  4,589,940  1.27  187,620  4,589,940  1.27  187,620 

South Junction  0.50g/t  -  -  -  1,042,110  1.13  37,860  1,295,509  1.58  65,809  2,337,619  1.38  103,670 

Surprise  0.50g/t  -  -  -  1,791,000  1.39  80,039  280,000  1.11  9,992  2,071,000  1.35  90,031 

Surprise West  0.50g/t  -  -  -  27,000  2.20  1,910  4,000  2.60  334  31,000  2.25  2,244 

Whangamata  0.70g/t  -  -  -  494,002  1.33  21,187  193,823  1.52  9,491  687,825  1.39  30,678 

Stockpiles

Big Bell Stockpiles  0.00g/t  -  -  -  132,751  0.79  3,369  -  -  -  132,751  0.79  3,369 

Big Bell Tails  0.00g/t  -  -  -  3,394,000  0.70  76,384  -  -  -  3,394,000  0.70  76,384 

Cuddingwarra Stockpiles  0.00g/t  -  -  -  80,149  0.89  2,303  -  -  -  80,149  0.89  2,303 

Day Dawn Stockpiles  0.00g/t  -  -  -  432,774  0.59  8,266  -  -  -  432,774  0.59  8,266 

Fingall Sands  0.00g/t  -  -  -  317,902  0.79  8,074  -  -  -  317,902  0.79  8,074 

Totals  -  -  - 78,579,083  2.12  5,354,656  49,580,382  1.97  3,140,321  128,159,465  2.06  8,494,976
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APPENDIX 3(C) – CMGP FEASIBILITY AND DEVELOPMENT STRATEGY (JAN 2015)
ORE RESERVE ESTIMATES BY GOLD MINING CENTRE (31 DECEMBER 2015)

Proven Probable Total

Ore Body Tonnes (Mt) Grade (g/t) Ounces (koz) Tonnes (Mt) Grade (g/t) Ounces (koz) Tonnes (Mt) Grade (g/t) Ounces (koz)

OPEN PIT

Paddy’s Flat 0 0 0 0 0 0 0 0 0

Yaloginda 0 0 0 0.3 2.6 27.5 0.3 2.6 27.5

Reedy 0 0 0 0.4 2.5 32.0 0.4 2.5 32.0

Day Dawn 0 0 0 1.0 1.9 58.1 1.0 1.9 58.1

Cuddingwarra 0 0 0 0.1 2.7 10.9 0.1 2.7 10.9

Big Bell 0 0 0 1.8 2.0 119.4 1.8 2.0 119.4

SUB TOTAL 0 0 0 3.6 2.1 247.9 3.6 2.1 247.9

UNDERGROUND

Paddy’s Flat 0 0 0 3.5 4.2 482.5 3.5 4.2 482.5

Yaloginda 0 0 0 0 0 0 0 0 0

Reedy 0 0 0 0.5 3.7 59.5 0.5 3.7 59.5

Day Dawn 0 0 0 2.0 7.4 464.6 2.0 7.4 464.6

Cuddingwarra 0 0 0 0 0 0 0 0 0

Big Bell 0 0 0 8.0 2.7 682.5 8.0 2.7 682.5

SUB TOTAL 0 0 0 14.0 3.8 168.9 14.0 3.8 168.9

OTHER STOCKS

Stockpiles 0 0 0 0.3 0.9 8.2 0.3 0.9 8.2

Old BB Tails 0 0 0 3.4 0.7 76.4 3.4 0.7 76.4

SUB TOTAL 0 0 0 3.7 0.7 84.5 3.7 0.7 84.5

GRAND TOTAL 0 0 0 21.3 3.0 2,046 21.3 3.0 2,046

APPENDIX 3(C) – ORE RESERVE ESTIMATES BY GOLD MINING CENTRE 34



APPENDIX 3(D) – CMGP FEASIBILITY AND DEVELOPMENT STRATEGY (JAN 2015)
ORE RESERVEESTIMATES BY DEPOSIT  (31 DECEMBER 2015)

Proven Probable Total

Ore Body Cut-off Tonnes (Mt) Grade (g/t)
Ounces 
 (koz)

Tonnes (Mt)
Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t) Ounces (koz)

Big Bell

1600N / Shocker  0.70g/t  -    -    -    709,732  2.09  47,629  709,732  2.09  47,629 

1600N / Shocker Under-
ground

 1.50g/t  -    -    -    -    -    -    -    -    -   

700 / 1100  0.70g/t  -    -    -    -    -    -    -    -    -   

Big Bell  1.50g/t  -    -    -    8,010,097  2.65  682,456  8,010,097  2.65  682,456 

Big Bell South  0.70g/t  -    -    -    982,367  1.97  62,359  982,367  1.97  62,359 

Big Bell South Under-
ground

 1.50g/t  -    -    -    -    -    -    -    -    -   

Fender  0.70g/t  -    -    -    123,988  2.36  9,395  123,988  2.36  9,395 

Fender Underground  1.50g/t  -    -    -    -    -    -    -    -    -   

Indicator  0.70g/t  -    -    -    -    -    -    -    -    -   

Cuddingwarra

Black Swan  -    -    -    -    -    -    -    -    -   

Black Swan South  -    -    -    -    -    -    -    -    -   

Chieftain  0.70g/t  -    -    -    -    -    -    -    -    -   

City of Chester  0.70g/t  -    -    -    45,686  2.98  4,382  45,686  2.98  4,382 

City of Chester Northwest  0.70g/t  -    -    -    26,616  1.57  1,347  26,616  1.57  1,347 

Coventry North  0.70g/t  -    -    -    -    -    -    -    -    -   

Emily Well  0.70g/t  -    -    -    -    -    -    -    -    -   

Golden Gate Group  0.70g/t  -    -    -    -    -    -    -    -    -   

Jim's Find  0.70g/t  -    -    -    -    -    -    -    -    -   

Lady Rosie  0.70g/t  -    -    -    36,747  2.35  2,781  36,747  2.35  2,781 

Never Can Tell  0.70g/t  -    -    -    -    -    -    -    -    -   

Rheingold Group  0.70g/t  -    -    -    -    -    -    -    -    -   

South Victory  0.70g/t  -    -    -    19,019  3.91  2,389  19,019  3.91  2,389 

APPENDIX 3(D) – ORE RESERVE ESTIMATES BY DEPOSIT 35



Proven Probable Total

Ore Body Cut-off Tonnes (Mt) Grade (g/t)
Ounces 
 (koz)

Tonnes (Mt)
Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t) Ounces (koz)

Day Dawn

3210  0.70g/t  -    -    -    -    -    -    -    -    -   

Brega Well  0.70g/t  -    -    -    -    -    -    -    -    -   

Crème d' Or Group  0.70g/t  -    -    -    -    -    -    -    -    -   

Emperor  0.70g/t  -    -    -    -    -    -    -    -    -   

Golden Crown  2.50g/t  -    -    -    642,000  7.17  147,982  642,000  7.17  147,982 

Great Fingall Open Pit  0.80g/t  -    -    -    749,910  1.74  66,130  749,910  2.74  66,130 

Great Fingall Deeps  2.50g/t  -    -    -    787,702  7.07  179,073  787,702  7.07  179,073 

Great Fingall Remnants  2.50g/t  -    -    -    517,196  8.27  137,543  517,196  8.27  137,543 

Kinsella - Kalahari  0.70g/t  -    -    -    -    -    -    -    -    -   

Mount Fingall  0.70g/t  -    -    -    -    -    -    -    -    -   

Race Course  0.70g/t  -    -    -    -    -    -    -    -    -   

Rubicon  0.70g/t  -    -    -    -    -    -    -    -    -   

South Fingall  0.70g/t  -    -    -    59,647  1.63  3,119  59,647  1.63  3,119 

Try Again Group  0.70g/t  -    -    -    -    -    -    -    -    -   

Trenton  0.70g/t  -    -    -    -    -    -    -    -    -   

Yellow Taxi Group  0.70g/t  -    -    -    150,514  2.69  12,995  150,514  2.69  12,995 

Meekatharra North

Five Mile Well  0.50g/t  -    -    -    -    -    -    -    -    -   

Maid Marion  0.50g/t  -    -    -    -    -    -    -    -    -   

Paddy’s Flat

Fatts  2.00g/t  -    -    -    628,655  3.46  69,917  628,655  3.46  69,917 

Fenian - Marmont  0.50g/t  -    -    -    -    -    -    -    -    -   

Magazine  0.50g/t  -    -    -    -    -    -    -    -    -   

Mickey Doolan  0.50g/t  -    -    -    -    -    -    -    -    -   

Mudlode  2.00g/t  -    -    -    572,153  4.76  87,490  572,153  4.76  87,490 

Paddy's North  0.50g/t  -    -    -    -    -    -    -    -    -   

Prohibition  0.50g/t  -    -    -    1,892,246  4.00  243,559  1,892,246  4.00  243,559 

Vivian-Consols  2.00g/t  -    -    -    456,479  5.56  81,526  456,479  5.56  81,526 



Proven Probable Total

Ore Body Cut-off Tonnes (Mt) Grade (g/t)
Ounces 
 (koz)

Tonnes (Mt)
Grade  
(g/t)

Ounces  
(koz)

Tonnes 
(Mt)

Grade (g/t) Ounces (koz)

Reedy’s

Callisto  0.50g/t  -    -    -    51,236  3.25  5,355  51,236  3.25  5,355 

Jack Ryan  0.50g/t  -    -    -    293,731  2.38  22,504  293,731  2.38  22,504 

 0.50g/t  -    -    -    58,458  2.21  4,154  58,458  2.21  4,154 

Rand  0.50g/t  189,247  2.91  17,723  189,247  2.91  17,723 

RL9  0.50g/t  -    -    -    -    -    -    -    -    -   

South Emu  2.00g/t  -    -    -    310,521  4.19  41,820  310,521  4.19  41,820 

Turn of the Tide  0.50g/t  -    -    -    -    -    -    -    -    -   

Yaloginda

Batavia  0.70g/t  -    -    -    126,147  2.30  9,311  126,147  2.30  9,311 

Bluebird  0.50g/t  -    -    -   

Euro  0.50g/t  -    -    -    -    -    -    -    -    -   

Gibraltar  0.50g/t  -    -    -    -    -    -    -    -    -   

GNH  0.50g/t  -    -    -    -    -    -    -    -    -   

Jess  0.50g/t  -    -    -    -    -    -    -    -    -   

Rhens  0.50g/t  -    -    -    -    -    -    -    -    -   

South Junction  0.50g/t  -    -    -    -    -    -    -    -    -   

Surprise  0.50g/t  -    -    -    108,164  3.71  12,901  108,164  3.71  12,901 

Surprise West  0.50g/t  -    -    -    -    -    -    -    -    -   

Whangamata  0.70g/t  -    -    -    99,615  1.66  5,311  99,615  1.66  5,311 

Stockpiles

Big Bell Stockpiles  0.00g/t  -    -    -    116,381  0.83  3,106  116,381  0.83  3,106 

Big Bell Tails  0.00g/t  -    -    -    3,394,000  0.70  76,384  3,394,000  0.70  76,384 

Cuddingwarra Stockpiles  0.00g/t  -    -    -    51,317  0.75  1,230  51,317  0.75  1,230 

Day Dawn Stockpiles  0.00g/t  -    -    -    119,000  1.00  3,826  119,000  1.00  3,826 

Fingall Sands  0.00g/t  -    -    -    -    -    -    -    -    -   

Totals  -    -    -    21,328,571  2.98  2,045,700  21,328,571  2.98  2,045,700 



APPENDIX 4 – JORC 2012 TABLE 1
SECTION 1 SAMPLING TECHNIQUES AND DATA
(Criteria in this section apply to all succeeding sections.)

Criteria JORC Code explanation Commentary
Sampling tech-
niques

Drilling tech-
niques

Drill sample 
recovery

•	 Nature and quality of sampling (eg cut channels, random chips, or specific 
specialised industry standard measurement tools appropriate to the miner-
als under investigation, such as down hole gamma sondes, or handheld XRF 
instruments, etc). These examples should not be taken as limiting the broad 
meaning of sampling.

•	 Include reference to measures taken to ensure sample representivity and the 
appropriate calibration of any measurement tools or systems used.

•	 Aspects of the determination of mineralisation that are Material to the Public 
Report.

•	 In cases where ‘industry standard’ work has been done this would be relatively 
simple (eg ‘reverse circulation drilling was used to obtain 1 m samples from 
which 3 kg was pulverised to produce a 30 g charge for fire assay’). In other 
cases more explanation may be required, such as where there is coarse gold 
that has inherent sampling problems. Unusual commodities or mineralisation 
types (eg submarine nodules) may warrant disclosure of detailed information.

•	 Drill type (eg core, reverse circulation, open-hole hammer, rotary air blast, au-
ger, Bangka, sonic, etc) and details (eg core diameter, triple or standard tube, 
depth of diamond tails, face-sampling bit or other type, whether core is orient-
ed and if so, by what method, etc).

•	 Method of recording and assessing core and chip sample recoveries and re-
sults assessed.

•	 Measures taken to maximise sample recovery and ensure representative na-
ture of the samples.

•	 Whether a relationship exists between sample recovery and grade and wheth-
er sample bias may have occurred due to preferential loss/gain of fine/coarse 
material.

•	 Diamond Drilling

A significant portion of the data used in resource calculations at the CMGP has been 
gathered from diamond core. Multiple sizes have been used historically. This core is 
geologically logged and subsequently halved for sampling. Grade control holes may 
be whole-cored to streamline the core handling process if required.

•	 Face Sampling

At each of the major past underground producers at the CMGP, each development 
face / round is horizontally chip sampled. The sampling intervals are domained by 
geological constraints (e.g. rock type, veining and alteration / sulphidation etc.). The 
majority of exposures within the orebody are sampled.

•	 Sludge Drilling

Sludge drilling at the CMGP was performed with an underground production drill rig. 
It is an open hole drilling method using water as the flushing medium, with a 64mm 
(nominal) hole diameter. Sample intervals are ostensibly the length of the drill steel. 
Holes are drilled at sufficient angles to allow flushing of the hole with water follow-
ing each interval to prevent contamination.

Sludge drilling is not used to inform resource models.

•	 RC Drilling

RC drilling has been utilised at the CMGP.

Drill cuttings are extracted from the RC return via cyclone. The underflow from each 
interval is transferred via bucket to a four tiered riffle splitter, delivering approxi-
mately three kilograms of the recovered material into calico bags for analysis. The 
residual material is retained on the ground near the hole. Composite samples are 
obtained from the residue material for initial analysis, with the split samples remain-
ing with the individual residual piles until required for re-split analysis or eventual 
disposal.
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Criteria JORC Code explanation Commentary
•	 RAB / Aircore Drilling

Combined scoops from bucket dumps from cyclone for composite. Split samples 
taken from individual bucket dumps via scoop. RAB holes not included in the re-
source estimate.

•	 Blast Hole Drilling

Cuttings sampled via splitter tray per individual drill rod. Blast holes not included in 
the resource estimate.

•	 All geology input is logged and validated by the relevant area geologists, incorporated 
into this is assessment of sample recovery. No defined relationship exists between 
sample recovery and grade. Nor has sample bias due to preferentia

•	 l loss or gain of fine or coarse material been noted.
Logging •	 Whether core and chip samples have been geologically and geotechnically 

logged to a level of detail to support appropriate Mineral Resource estimation, 
mining studies and metallurgical studies.

•	 Whether logging is qualitative or quantitative in nature. Core (or costean, chan-
nel, etc) photography.

•	 The total length and percentage of the relevant intersections logged.

•	 Diamond core is logged geologically and geotechnically.

•	 RC / RAB / AC / Blast hole chips are logged geologically.

•	 Development faces are mapped geologically.

•	 Logging is quantitative in nature.

•	 All holes are logged completely, all faces are mapped completely.
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Criteria JORC Code explanation Commentary
Sub-sampling 
techniques and 
sample prepa-
ration

•	 If core, whether cut or sawn and whether quarter, half or all core taken.

•	 If non-core, whether riffled, tube sampled, rotary split, etc and whether sam-
pled wet or dry.

•	 For all sample types, the nature, quality and appropriateness of the sample 
preparation technique.

•	 Quality control procedures adopted for all sub-sampling stages to maximise 
representivity of samples.

•	 Measures taken to ensure that the sampling is representative of the in situ ma-
terial collected, including for instance results for field duplicate/second-half 
sampling.

•	 Whether sample sizes are appropriate to the grain size of the material being 
sampled.

•	 Blast holes -Sampled via splitter tray per individual drill rods.

•	 RAB / AC chips - Combined scoops from bucket dumps from cyclone for composite. 
Split samples taken from individual bucket dumps via scoop.

•	 RC - Three tier riffle splitter (approximately 5kg sample). Samples generally dry.

•	 Face Chips - Nominally chipped horizontally across the face from left to right, sub-set 
via geological features as appropriate.

•	 Diamond Drilling - Half-core niche samples, sub-set via geological features as appro-
priate. Grade control holes may be whole-cored to streamline the core handling pro-
cess if required.

•	 Chips / core chips undergo total preparation.

•	 Samples undergo fine pulverisation of the entire sample by an LM5 type mill to 
achieve a 75µ product prior to splitting.

•	 QA/QC is currently ensured during the sub-sampling stages process via the use of the 
systems of an independent NATA / ISO accredited laboratory contractor. A significant 
portion of the historical informing data has been processed by in-house laboratories.

•	 The sample size is considered appropriate for the grain size of the material being 
sampled.

•	 The un-sampled half of diamond core is retained for check sampling if required.

•	 For RC chips regular field duplicates are collected and analysed for significant vari-
ance to primary results.

Quality of assay 
data and labora-
tory tests

•	 The nature, quality and appropriateness of the assaying and laboratory proce-
dures used and whether the technique is considered partial or total.

•	 For geophysical tools, spectrometers, handheld XRF instruments, etc, the pa-
rameters used in determining the analysis including instrument make and 
model, reading times, calibrations factors applied and their derivation, etc.

•	 Nature of quality control procedures adopted (eg standards, blanks, dupli-
cates, external laboratory checks) and whether acceptable levels of accuracy 
(ie lack of bias) and precision have been established.

•	 Recent drilling was analysed by fire assay as outlined below;

o	 A 50g sample undergoes fire assay lead collection followed by flame 
atomic adsorption spectrometry.

o	 The laboratory includes a minimum of 1 project standard with every 22 
samples analysed.

o	 Quality control is ensured via the use of standards, blanks and dupli-
cates.

•	 No significant QA/QC issues have arisen in recent drilling results.

•	 Historical drilling has used a combination of Fire Assay, Aqua Regia and PAL analysis.

•	 These assay methodologies are appropriate for the resource in question.
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Criteria JORC Code explanation Commentary
Verification of 
sampling and 
assaying

•	 The verification of significant intersections by either independent or alterna-
tive company personnel.

•	 The use of twinned holes.

•	 Documentation of primary data, data entry procedures, data verification, data 
storage (physical and electronic) protocols.

•	 Discuss any adjustment to assay data.

•	 Anomalous intervals as well as random intervals are routinely checked assayed as 
part of the internal QA/QC process.

•	 Virtual twinned holes have been drilled in several instances across all sites with no 
significant issues highlighted. Drillhole data has also routinely been confirmed by de-
velopment assay data in the operating environment.

•	 Primary data is loaded into the drillhole database system and then archived for ref-
erence.

•	 All data used in the calculation of resources and reserves are compiled in databases 
(underground and open pit) which are overseen and validated by senior geologists.

•	 No primary assays data is modified in any way.
Location of data 
points

•	 Accuracy and quality of surveys used to locate drill holes (collar and down-
hole surveys), trenches, mine workings and other locations used in Mineral 
Resource estimation.

•	 Specification of the grid system used.

•	 Quality and adequacy of topographic control.

•	 All data is spatially oriented by survey controls via direct pickups by the survey de-
partment. Drillholes are all surveyed downhole, deeper holes with a Gyro tool if re-
quired, the majority with single / multishot cameras.

•	 All drilling and resource estimation is undertaken in local mine grid at the various 
sites.

•	 Topographic control is generated from a combination of remote sensing methods and 
ground-based surveys. This methodology is adequate for the resource in question.

Data spacing 
and distribution

•	 Data spacing for reporting of Exploration Results.

•	 Whether the data spacing and distribution is sufficient to establish the degree 
of geological and grade continuity appropriate for the Mineral Resource and Ore 
Reserve estimation procedure(s) and classifications applied.

•	 Whether sample compositing has been applied.

•	 Data spacing is variable dependent upon the individual orebody under consideration. 
A lengthy history of mining has shown that this approach is appropriate for the Min-
eral Resource estimation process and to allow for classification of the resource as it 
stands.

•	 Compositing is carried out based upon the modal sample length of each individual 
domain.

Orientation of 
data in relation 
to geological 
structure

•	 Whether the orientation of sampling achieves unbiased sampling of possible 
structures and the extent to which this is known, considering the deposit type.

•	 If the relationship between the drilling orientation and the orientation of key 
mineralised structures is considered to have introduced a sampling bias, this 
should be assessed and reported if material.

•	 Drilling intersections are nominally designed to be normal to the orebody as far as 
underground infrastructure constraints / topography allows.

•	 Development sampling is nominally undertaken normal to the various orebodies.

•	 It is not considered that drilling orientation has introduced an appreciable sampling 
bias.

Sample security •	 The measures taken to ensure sample security. •	 Samples are delivered to a third party transport service, who in turn relay them to the 
independent laboratory contractor. Samples are stored securely until they leave site.
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Audits or re-
views

•	 The results of any audits or reviews of sampling techniques and data. •	 Site generated resources and reserves and the parent geological data is routinely 
reviewed by the Metals X Corporate technical team.

REPORTING OF EXPLORATION RESULTS
(Criteria listed in the preceding section also apply to this section.)

Criteria JORC Code explanation Commentary
Mineral tene-
ment and land 
tenure status

•	 Type, reference name/number, location and ownership including agreements 
or material issues with third parties such as joint ventures, partnerships, over-
riding royalties, native title interests, historical sites, wilderness or national 
park and environmental settings.

•	 The security of the tenure held at the time of reporting along with any known 
impediments to obtaining a licence to operate in the area.

•	 The CMGP comprises 6 granted exploration leases, 10 granted general purpose leas-
es, 31 granted miscellaneous leases, 210 granted mining leases and 14 granted pros-
pecting leases.

•	 Native title interests are recorded against several CMGP tenements.

•	 The CMGP tenements are held by the Big Bell Gold Operations (BBGO) of which Metals 
X has 100% ownership.

•	 Several third party royalties exist across various tenements at CMGP, over and above 
the state government royalty.

•	 BBGO operates in accordance with all environmental conditions set down as condi-
tions for grant of the leases.

•	 There are no known issues regarding security of tenure.

•	 There are no known impediments to continued operation.
Exploration 
done by other 
parties

•	 Acknowledgment and appraisal of exploration by other parties. •	 The CMGP area has an exploration and production history in excess of 100 years.

•	 On balance, BBGO work has generally confirmed the veracity of historic exploration 
data.
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Geology •	 Deposit type, geological setting and style of mineralisation. •	 The CMGP is located in the Achaean Murchison Province, a granite-greenstone terrane 

in the northwest of the Yilgarn Craton. Greenstone belts trending north-northeast are 
separated by granite-gneiss domes, with smaller granite plutons also present within 
or on the margins of the belts.

•	 Mineralisation at Big Bell is hosted in the shear zone (Mine Sequence) and is as-
sociated with the post-peak metamorphic retrograde assemblages. Stibnite, native 
antimony and trace arsenopyrite are disseminated through the K-feldspar-rich lode 
schist. These are intergrown with pyrite and pyrrhotite and chalcopyrite. Mineralisa-
tion outside the typical Big Bell host rocks (KPSH), for example 1,600N and Shocker, 
also display a very strong W-As-Sb geochemical halo.

•	 Numerous gold deposits occur within the Cuddingwarra Project area, the majority 
of which are hosted within the central mafic-ultramafic ± felsic porphyry sequence. 
Within this broad framework, mineralisation is shown to be spatially controlled by 
competency contrasts across, and flexures along, layer-parallel D2 shear zones, and 
is maximised when transected by corridors of northeast striking D3 faults and frac-
tures.

•	 The Great Fingall Dolerite hosts the majority gold mineralisation within the portion of 
the greenstone belt proximal to Cue (The Day Dawn Project Area). Unit AGF3 is the 
most brittle of all the five units and this characteristic is responsible for its role as the 
most favourable lithological host to gold mineralisation in the Greenstone Belt.

•	 The Paddy’s Flat area is located on the western limb of a regional fold, the Polelle Syn-
cline, within a sequence of mafic to ultramafic volcanics with minor interflow sed-
iments and banded iron-formation. The sequence has also been intruded by felsic 
porphyry dykes prior to mineralisation. Mineralisation is located along four sub-par-
allel trends at Paddy’s Flat which can be summarized as containing three dominant 
mineralisation styles:

Sulphide replacement BIF hosted gold.
Quartz vein hosted shear-related gold.
Quartz-carbonate-sulphide stockwork vein and alteration related gold.

•	 The Yaloginda area is a gold-bearing Archaean greenstone belt situated ~15km s at 
the sheared contacts of dolerite, basalt, ultramafic schist, quartz-feldspar porphyry, 
and shale.
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Criteria JORC Code explanation Commentary
•	 south of Meekatharra. The deposits in the area are hosted in a strained and metamor-

phosed volcanic sequence that consists primarily of ultramafic and high-magnesium 
basalt with minor komatiite, peridotite, gabbro, tholeiitic basalt and interflow sedi-
ments. The sequence was intruded by a variety of felsic porphyry and intermediate 
sills and dykes.

•	 The Reedy’s mining district is located approximately 15 km to the south-east to 
Meekatharra and to the south of Lake Annean. The Reedy gold deposits occur with-
in a north-south trending greenstone belt, two to five kilometres wide, composed of 
volcano-sedimentary sequences and separated multiphase syn- and post-tectonic 
granitoid complexes. Structurally controlled the gold occur

Drill hole Infor-
mation

•	 A summary of all information material to the understanding of the exploration 
results including a tabulation of the following information for all Material drill 
holes:

o	easting and northing of the drill hole collar

o	elevation or RL (Reduced Level – elevation above sea level in metres) of 
the drill hole collar

o	dip and azimuth of the hole

o	down hole length and interception depth

o	hole length.

•	 If the exclusion of this information is justified on the basis that the information 
is not Material and this exclusion does not detract from the understanding of 
the report, the Competent Person should clearly explain why this is the case.

•	 No drillhole information is being presented in this release.

Data aggrega-
tion methods

•	 In reporting Exploration Results, weighting averaging techniques, maximum 
and/or minimum grade truncations (eg cutting of high grades) and cut-off 
grades are usually Material and should be stated.

•	 Where aggregate intercepts incorporate short lengths of high grade results 
and longer lengths of low grade results, the procedure used for such aggrega-
tion should be stated and some typical examples of such aggregations should 
be shown in detail.

•	 The assumptions used for any reporting of metal equivalent values should be 
clearly stated.

•	 No drillhole information is being presented in this release.
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Relationship 
between miner-
alisation widths 
and intercept 
lengths

•	 These relationships are particularly important in the reporting of Exploration 
Results.

•	 If the geometry of the mineralisation with respect to the drill hole angle is 
known, its nature should be reported.

•	 If it is not known and only the down hole lengths are reported, there should be 
a clear statement to this effect (eg ‘down hole length, true width not known’).

•	 No drillhole information is being presented in this release.

Diagrams •	 Appropriate maps and sections (with scales) and tabulations of intercepts 
should be included for any significant discovery being reported These should 
include, but not be limited to a plan view of drill hole collar locations and appro-
priate sectional views.

•	 No drillhole information is being presented in this release.

Balanced 
reporting

•	 Where comprehensive reporting of all Exploration Results is not practicable, 
representative reporting of both low and high grades and/or widths should be 
practiced to avoid misleading reporting of Exploration Results.

•	 No drillhole information is being presented in this release.

Other substan-
tive exploration 
data

•	 Other exploration data, if meaningful and material, should be reported includ-
ing (but not limited to): geological observations; geophysical survey results; 
geochemical survey results; bulk samples – size and method of treatment; 
metallurgical test results; bulk density, groundwater, geotechnical and rock 
characteristics; potential deleterious or contaminating substances.

•	 No drillhole information is being presented in this release.

Further work •	 The nature and scale of planned further work (eg tests for lateral extensions or 
depth extensions or large-scale step-out drilling).

•	 Diagrams clearly highlighting the areas of possible extensions, including the 
main geological interpretations and future drilling areas, provided this infor-
mation is not commercially sensitive.

•	 Exploration and mine planning assessment continues to take place at the CMGP.
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SECTION 3 ESTIMATION AND REPORTING OF MINERAL RESOURCES
(Criteria listed in section 1, and where relevant in section 2, also apply to this section.)

Criteria JORC Code explanation Commentary
Database integ-
rity

•	 Measures taken to ensure that data has not been corrupted by, for example, 
transcription or keying errors, between its initial collection and its use for Min-
eral Resource estimation purposes.

•	 Data validation procedures used.

•	 Drillhole data is stored in a Maxwell’s DataShed system based on the Sequel Server 
platform which is currently considered “industry standard”.

•	 As new data is acquired it passes through a validation approval system designed to 
pick up any significant errors before the information is loaded into the master data-
base. The information is uploaded by a series of Sequel routines and is performed as 
required. The database contains diamond drilling (including geotechnical and spe-
cific gravity data), face chip and sludge drilling data and some associated metadata. 
By its nature this database is large in size, and therefore exports from the main da-
tabase are undertaken (with or without the application of spatial and various other 
filters) to create a database of workable size, preserve a snapshot of the database 
at the time of orebody modelling and interpretation and preserve the integrity of the 
master database.

Site visits •	 Comment on any site visits undertaken by the Competent Person and the out-
come of those visits.

•	 If no site visits have been undertaken indicate why this is the case.

•	 Mr Russell has had in excess of seven years of experience in a production / resource 
development capacity at the site and visits on an “as required” basis.

Geological inter-
pretation

•	 Confidence in (or conversely, the uncertainty of) the geological interpretation 
of the mineral deposit.

•	 Nature of the data used and of any assumptions made.

•	 The effect, if any, of alternative interpretations on Mineral Resource estimation.

•	 The use of geology in guiding and controlling Mineral Resource estimation.

•	 The factors affecting continuity both of grade and geology.

•	 Mining has occurred since 1800’s providing significant confidence in the currently 
geological interpretation across all projects.

•	 No alternative interpretations are currently considered viable.

•	 Geological interpretation of the deposit was carried out using a systematic approach 
to ensure that the resultant estimated Mineral Resource figure was both sufficiently 
constrained, and representative of the expected sub-surface conditions. In all as-
pects of resource estimation the factual and interpreted geology was used to guide 
the development of the interpretation.

•	 The structural regime is the dominant control on geological and grade continuity at 
the CMGP. Lithological factors such as rheology contrast are secondary controls on 
grade distribution.
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Criteria JORC Code explanation Commentary
Dimensions •	 The extent and variability of the Mineral Resource expressed as length (along 

strike or otherwise), plan width, and depth below surface to the upper and low-
er limits of the Mineral Resource.

•	 Individual deposit scales vary across the CMGP.

•	 The Big Bell Trend is mineralised a strike length of >3,900m, a lateral extent of up 
+50m and a depth of over 1,500m.

•	 Great Fingall is mineralised a strike length of >500m, a lateral extent of >600m and 
a depth of over 800m.

•	 Black Swan South is mineralised a strike length of >1,700m, a lateral extent of up 
+75m and a depth of over 300m.

•	 The Paddy’s Flat Trend is mineralised a strike length of >3,900m, a lateral extent of 
up +230m and a depth of over 500m.

•	 Bluebird is mineralised a strike length of >1,800m, a lateral extent of up +50m and 
a depth of over 500m.

•	 Triton – South Emu is mineralised a strike length of >1,100m, a lateral extent of sev-
eral metres and a depth of over 500m.
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Estimation and 
modelling tech-
niques

•	 The nature and appropriateness of the estimation technique(s) applied and 
key assumptions, including treatment of extreme grade values, domaining, 
interpolation parameters and maximum distance of extrapolation from data 
points. If a computer assisted estimation method was chosen include a de-
scription of computer software and parameters used.

•	 The availability of check estimates, previous estimates and/or mine production 
records and whether the Mineral Resource estimate takes appropriate account 
of such data.

•	 The assumptions made regarding recovery of by-products.

•	 Estimation of deleterious elements or other non-grade variables of economic 
significance (eg sulphur for acid mine drainage characterisation).

•	 In the case of block model interpolation, the block size in relation to the average 
sample spacing and the search employed.

•	 Any assumptions behind modelling of selective mining units.

•	 Any assumptions about correlation between variables.

•	 Description of how the geological interpretation was used to control the re-
source estimates.

•	 Discussion of basis for using or not using grade cutting or capping.

•	 The process of validation, the checking process used, the comparison of model 
data to drill hole data, and use of reconciliation data if available.

•	 All modelling and estimation work undertaken by Metals X is carried out in three di-
mensions via Surpac Vision.

•	 After validating the drillhole data to be used in the estimation, interpretation of the 
orebody is undertaken in sectional and / or plan view to create the outline strings 
which form the basis of the three dimensional orebody wireframe. Wireframing is 
then carried out using a combination of automated stitching algorithms and manual 
triangulation to create an accurate three dimensional representation of the sub-sur-
face mineralised body.

•	 Drillhole intersections within the mineralised body are defined, these intersections 
are then used to flag the appropriate sections of the drillhole database tables for 
compositing purposes. Drillholes are subsequently composited to allow for grade 
estimation. In all aspects of resource estimation the factual and interpreted geology 
was used to guide the development of the interpretation.

•	 Once the sample data has been composited, a statistical analysis is undertaken to 
assist with determining estimation search parameters, top-cuts etc. Variographic 
analysis of individual domains is undertaken to assist with determining appropriate 
search parameters. Which are then incorporated with observed geological and geo-
metrical features to determine the most appropriate search parameters.

•	 An empty block model is then created for the area of interest. This model contains 
attributes set at background values for the various elements of interest as well as 
density, and various estimation parameters that are subsequently used to assist 
in resource categorisation. The block sizes used in the model will vary depending 
on orebody geometry, minimum mining units, estimation parameters and levels of 
informing data available.

•	 Grade estimation is then undertaken, with ordinary kriging estimation method is 
considered as standard, although in some circumstances where sample populations 
are small, or domains are unable to be accurately defined, inverse distance weight-
ing estimation techniques will be used. Both by-product and deleterious elements 
are estimated at the time of primary grade estimation if required. It is assumed that 
by-products correlate well with gold. There are no assumptions made about the re-
covery of by-products.
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•	 The resource is then depleted for mining voids and subsequently classified in line 

with JORC guidelines utilising a combination of various estimation derived parame-
ters and geological / mining knowledge.

•	 This approach has proven to be applicable to Metals X’s gold assets.

•	 Estimation results are routinely validated against primary input data, previous esti-
mates and mining output.

•	 Good reconciliation between mine claimed figures and milled figures was routinely 
achieved during past production history.

Moisture •	 Whether the tonnages are estimated on a dry basis or with natural moisture, 
and the method of determination of the moisture content.

•	 Tonnage estimates are dry tonnes.

Cut-off param-
eters

•	 The basis of the adopted cut-off grade(s) or quality parameters applied. •	 The surface resource reporting cut-off grade is 0.7g/t Au.

•	 Underground resource reporting cut-off grade is varies from 1.5g/t though to 4g/t 
dependent upon orebody and location.

Mining factors or 
assumptions

•	 Assumptions made regarding possible mining methods, minimum mining di-
mensions and internal (or, if applicable, external) mining dilution. It is always 
necessary as part of the process of determining reasonable prospects for 
eventual economic extraction to consider potential mining methods, but the 
assumptions made regarding mining methods and parameters when estimat-
ing Mineral Resources may not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of the mining assumptions 
made.

•	 Not considered for Mineral Resource. Applied during the Reserve generation process.

Metallurgical 
factors or as-
sumptions

•	 The basis for assumptions or predictions regarding metallurgical amenabili-
ty. It is always necessary as part of the process of determining reasonable 
prospects for eventual economic extraction to consider potential metallurgical 
methods, but the assumptions regarding metallurgical treatment processes 
and parameters made when reporting Mineral Resources may not always be 
rigorous. Where this is the case, this should be reported with an explanation of 
the basis of the metallurgical assumptions made.

•	 Not considered for Mineral Resource. Applied during the Reserve generation process.

APPENDIX 4 – JORC 2012 TABLE 1 – CMGP 49



Criteria JORC Code explanation Commentary
Environmental 
factors or as-
sumptions

•	 Assumptions made regarding possible waste and process residue dispos-
al options. It is always necessary as part of the process of determining rea-
sonable prospects for eventual economic extraction to consider the potential 
environmental impacts of the mining and processing operation. While at this 
stage the determination of potential environmental impacts, particularly for a 
greenfields project, may not always be well advanced, the status of early con-
sideration of these potential environmental impacts should be reported. Where 
these aspects have not been considered this should be reported with an expla-
nation of the environmental assumptions made.

•	 BBGO operates in accordance with all environmental conditions set down as condi-
tions for grant of the respective leases.

Bulk density •	 Whether assumed or determined. If assumed, the basis for the assumptions. If 
determined, the method used, whether wet or dry, the frequency of the mea-
surements, the nature, size and representativeness of the samples.

•	 The bulk density for bulk material must have been measured by methods that 
adequately account for void spaces (vugs, porosity, etc), moisture and differ-
ences between rock and alteration zones within the deposit.

•	 Discuss assumptions for bulk density estimates used in the evaluation pro-
cess of the different materials.

•	 Bulk density of the mineralisation at the CMGP is variable and is for the most part 
lithology rather than mineralisation dependent. Bulk density sampling is undertaken 
via assessments of drill core and grab samples.

•	 A significant past mining history has validated the assumptions made surrounding 
bulk density at the CMGP.

Classification •	 The basis for the classification of the Mineral Resources into varying confi-
dence categories.

•	 Whether appropriate account has been taken of all relevant factors (ie relative 
confidence in tonnage/grade estimations, reliability of input data, confidence 
in continuity of geology and metal values, quality, quantity and distribution of 
the data).

•	 Whether the result appropriately reflects the Competent Person’s view of the 
deposit.

•	 Resources are classified in line with JORC guidelines utilising a combination of var-
ious estimation derived parameters, the input data and geological / mining knowl-
edge.

•	 This approach considers all relevant factors and reflects the Competent Person’s 
view of the deposit.

Audits or reviews •	 The results of any audits or reviews of Mineral Resource estimates. •	 Resource estimates are peer reviewed by the site technical team as well as Metals 
X’s Corporate technical team.
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Discussion of 
relative accura-
cy/ confidence

•	 Where appropriate a statement of the relative accuracy and confidence level 
in the Mineral Resource estimate using an approach or procedure deemed ap-
propriate by the Competent Person. For example, the application of statistical 
or geostatistical procedures to quantify the relative accuracy of the resource 
within stated confidence limits, or, if such an approach is not deemed appropri-
ate, a qualitative discussion of the factors that could affect the relative accura-
cy and confidence of the estimate.

•	 The statement should specify whether it relates to global or local estimates, 
and, if local, state the relevant tonnages, which should be relevant to technical 
and economic evaluation. Documentation should include assumptions made 
and the procedures used.

•	 These statements of relative accuracy and confidence of the estimate should 
be compared with production data, where available.

•	 All currently reported resources estimates are considered robust, and representa-
tive on both a global and local scale.

•	 A significant history of mining with good reconciliation of mine claimed to mill recov-
ered provides confidence in the accuracy of the estimates for the CMGP.

APPENDIX 4 – JORC 2012 TABLE 1 – CMGP 51



SECTION 4 ESTIMATION AND REPORTING OF ORE RESERVES
(Criteria listed in section 1, and where relevant in sections 2 and 3, also apply to this section.)

Criteria JORC Code explanation Commentary
Mineral Resource 
estimate for conver-
sion to Ore Reserves

•	 Description of the Mineral Resource estimate used as a basis for the conver-
sion to an Ore Reserve.

•	 Clear statement as to whether the Mineral Resources are reported additional to, 
or inclusive of, the Ore Reserves.

•	 For all models the reserve is a sub-set of the resource.

Geology Model Mine Name where this model was 
used

Type

Big Bell Trend Big Bell Underground, 1600/
Shocker Underground, Fender 
Open Pit

Surpac

Golden Crown/Great 
Fingall

Great Fingall Underground, Great 
Fingall Open Pit, Golden Crown 
Underground

Surpac

Prohibition Prohibition Underground Datamine
Paddy’s Flat Vivian, Consol, Mudlode and Fatts 

Underground
Datamine

Mickey Doolan Mickey Doolan Open Pit Datamine
City of Chester City of Chester (and City of 

Chester NW) Open Pits
Surpac

Lady Rosie Lady Rosie Open Pit Surpac
South Victory South Victory Open Pit Surpac
South Fingall South Fingall Open Pit Surpac
Yellow Taxi Combined Yellow Taxi Open Pit Surpac
Calisto Calisto Open Pit Surpac
Jack Ryan Jack Ryan Open Pit Datamine
Rand Rand Underground and Rand Open 

Pit
Datamine

Triton Triton Underground Datamine
Batavia Batavia Open Pit Surpac
Bluebird Bluebird Open Pit Datamine
Surprise Surprise Open Pit Datamine
Whangamata Whangamata Open Pit Datamine

•	 All Surpac models have been generated internally by Metals X, whilst the 
Datamine Models were created by third parties, with the models reviewed and 
verified by Metals X.
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Site visits •	 Comment on any site visits undertaken by the Competent Person and the out-

come of those visits.

•	 If no site visits have been undertaken indicate why this is the case.

•	 Mr Michael Poepjes visited the CMGP on multiple occasions in 2014 whilst compil-
ing these reserve estimates.

Study status •	 The type and level of study undertaken to enable Mineral Resources to be con-
verted to Ore Reserves.

•	 The Code requires that a study to at least Pre-Feasibility Study level has been 
undertaken to convert Mineral Resources to Ore Reserves. Such studies will 
have been carried out and will have determined a mine plan that is technically 
achievable and economically viable, and that material Modifying Factors have 
been considered.

•	 A feasibility level study has been completed on the all the contained reserves.

•	 Full mine design exists for both deposits including schedule demonstrating tech-
nical success was produced and integrated to the Whole CMGP schedule.

•	 The LOM Schedule was used to produce a LOM cash flow analysis demonstrating 
economic viability at A$1,400/oz

•	 Appropriate modifying factors have been used. These factors will be described 
below

Cut-off parameters •	 The basis of the cut-off grade(s) or quality parameters applied. •	 A Cut-off grade spread sheet was developed for each Mine.

Site COG
Big Bell UG Development – 1.0g/t + viable stope 

block above (or further along strike 
from access)
Stopes – 1.5g/t

1600/Shocker UG Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t

Triton UG Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t

Rand UG Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t

Great Fingall UG (inc Remnants) Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t
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Cut-off parameters 
(continued)

Golden Crown UG Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t

Paddy’s Flat UG (Prohibition, Vivan, 
Consol, Mudlode & Fatts Ore Bodies)

Development – 1.0g/t + viable stope 
block above (or further along strike 
from access)
Stopes – 2.0g/t

Fender, Calisto, Jack Ryan, Rand, 
City of Chester (inc NW), Lady Rosie, 
South Victory, Great Fingall, South 
Fingall, Yellow Taxi Bluebird, Batavia, 
Surprise and Whangamata Open Pits

1.0g/t

Mining factors or 
assumptions

•	 The method and assumptions used as reported in the Pre-Feasibility or Fea-
sibility Study to convert the Mineral Resource to an Ore Reserve (i.e. either by 
application of appropriate factors by optimisation or by preliminary or detailed 
design).

•	 The choice, nature and appropriateness of the selected mining method(s) and 
other mining parameters including associated design issues such as pre-strip, 
access, etc.

•	 The assumptions made regarding geotechnical parameters (eg pit slopes, 
stope sizes, etc), grade control and pre-production drilling.

•	 The major assumptions made and Mineral Resource model used for pit and 
stope optimisation (if appropriate).

•	 The mining dilution factors used.

•	 The mining recovery factors used.

•	 Any minimum mining widths used.

•	 The manner in which Inferred Mineral Resources are utilised in mining studies 
and the sensitivity of the outcome to their inclusion.

•	 The infrastructure requirements of the selected mining methods.

•	 All mines have been designed and scheduled. Scheduling occurs not only on an 
individual mine basis, but also on a whole of project basis.

•	 The open pits have been optimised utilising Whitle 4D software. Once optimis-
ation occurred, design work was then occurred to ensure accuracy of cost and 
excavation requirements and subsequent volume outputs.

•	 The underground operations have been designed using the cut-off grade (stopes) 
with level designs and access designs completed afterwards. Individual levels 
have been checked to ensure economic profitability.

•	 Geotechnical parameters have been sourced from external Consultants (Mike 
Turner – Undergrounds and Peter O’Brian & Associates – Open Pits). These pa-
rameters have been used to complete the final designs. Geotechnical parame-
ters are based on historic results of existing operations, either at the mine, or in 
the vicinity.

•	 Underground mining has assumed mining dilution of 105% for tonnage, whilst 
recovering 95% of the ounces. Open Pit mining has assumed mining dilution of 
110% for tonnage whilst recovering 95% of the material. For underground mines, 
this tonnage was based on the extracted designs, whilst for the open pits this 
tonnage was based on the material above the 1.0g/t cut-off grade.
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Mining factors or 
assumptions 
(continued)

•	 A minimum stoping width of 2.0m was used for Triton, Rand, Prohibition, Fatts, 
Mudlode, Vivian, Consol and 1600/Shocker. A minimum stoping width of 5m was 
used at Big Bell.

•	 	A minimum development width of 4.0m was used for Triton, Rand, Prohibition, 
Fatts, Mudlode, Vivian, Consol and 1600/Shocker. A minimum development width 
of 4.5m was used at Big Bell.

•	 A minimum mining width of 4m was used for the open pits.

•	 Inferred Resources have been designed, but not included within the reserves. 
The exclusion of the included inferred resources does not have a negative impact 
on the economic viability of the operation. 

•	 An existing Processing Plant is established at Bluebird (Yaloginda). Existing 
transportation routes exist for all operations. An existing Mining Village, owned by 
Metals X is located at Bluebird, with another located in Cue. An additional Mining 
Village is located in Cue, which is currently underutilised. The costs for this Village 
have been incorporated into the Feasibility Study.

•	 Infrastructure costs for Primary and Secondary ventilation units have been 
included within the economic assessment. Other minor infrastructure require-
ments such as LV’s, Seismic System, IT Infrastructure have been allowed for in 
the Feasibility Study where required. No major infrastructure requirements are 
required for any of the individual mines.

Metallurgical factors 
or assumptions

•	 The metallurgical process proposed and the appropriateness of that process to 
the style of mineralisation.

•	 Whether the metallurgical process is well-tested technology or novel in nature.

•	 The nature, amount and representativeness of metallurgical test work under-
taken, the nature of the metallurgical domaining applied and the correspond-
ing metallurgical recovery factors applied.

•	 Any assumptions or allowances made for deleterious elements.

•	 The existence of any bulk sample or pilot scale test work and the degree to 
which such samples are considered representative of the orebody as a whole.

•	 For minerals that are defined by a specification, has the ore reserve estimation 
been based on the appropriate mineralogy to meet the specifications?

•	 The industry standard CIL process will be used treat CMGP ore. This has a demon-
strated applicability to the styles of mineralisation present at the CMGP. This pro-
cess has been used historically to treat all ore body types contained within the 
Reserve.

•	 The CIL process is well proven.

•	 Significant additional metallurgical test-work has been undertaken. A significant 
past production history exists to validate the test-work results.

•	 No significant deleterious elements are known. As such there is no allowance for 
deleterious elements in the process.

•	 A metallurgical recovery of 90% was assumed for the feasibility study (except 
Prohibition where 70% is used). This is supported by historic milling of the ore at 
either the Big Bell Mill or Bluebird Mill along with studies conducted by Westgold in 
their 2013 BFS (BFS released by MLX). Historic actual recovery factors have been 
~95% on average for the orebodies. 

•	 Final bullion will be produced for sale to the Perth Mint’s specifications.



Criteria JORC Code explanation Commentary
Environmental •	 The status of studies of potential environmental impacts of the mining and 

processing operation. Details of waste rock characterisation and the consid-
eration of potential sites, status of design options considered and, where ap-
plicable, the status of approvals for process residue storage and waste dumps 
should be reported.

•	 All sites are located surrounding existing operations. Most are historic mines.

•	 Waste dumps have been designed where required. As much in-pit dumping or un-
derground backfill has been included to limit the environmental exposure.

•	 Waste Rock Characterization has been completed historically and no significant 
volumes of PAF Material are expected to be encountered.

•	 A Mining Proposal is currently being generated for submission to the WA Depart-
ment of Minerals and Petroleum in early 2015.

•	 Permits in place to dewater Big Bell, 1600/Shocker and Great Fingall Operations.

•	 A current Mine Closure plan has been approved by DMP for all operations.
Infrastructure •	 The existence of appropriate infrastructure: availability of land for plant de-

velopment, power, water, transportation (particularly for bulk commodities), 
labour, accommodation; or the ease with which the infrastructure can be pro-
vided, or accessed.

•	 	Power will be supplied by diesel generation onsite. Enough room exists for the 
installation of a new generation unit.

•	 	Big Bell, 1600/Shocker, Great Fingall, Golden Crown, Fender, City of Chester, 
Lady Rosie, South Victory, South Fingall and Yellow Taxi are all within 30km of 
Cue where MLX owns an accommodation camp. Evaluation includes allowance 
(based on supplied rates) for accommodation in existing facility not owned by 
MLX.

•	 	Paddy’s Flat (Prohibition, Vivian, Consol, Mudlode and Fatts), Jack Ryan, Rand, 
Calisto, Triton, Bluebird, Batavia, Surprise and Whangamata are within 60km of 
Bluebird where MLX owns an accommodation village. Enough land area exists 
around the existing camp for the village to be expanded if required
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Costs •	 The derivation of, or assumptions made, regarding projected capital costs in 

the study.

•	 The methodology used to estimate operating costs.

•	 Allowances made for the content of deleterious elements.

•	 The source of exchange rates used in the study.

•	 Derivation of transportation charges.

•	 The basis for forecasting or source of treatment and refining charges, penal-
ties for failure to meet specification, etc.

•	 The allowances made for royalties payable, both Government and private.

•	 Capital costs for infrastructure requirements have been estimated based on site 
specific quotations or known costs from other installations.

•	 MLX has contracts in place with major Mining Contractors. These contracts have 
been used to estimate the mining costs for the project. 

•	 MLX has used the previous operational phase as a basis and updated parameters 
for applicable cost inputs experienced at its other operational sites.

•	 All items have been costed in $AUD.

•	 No deleterious elements are expected to be encountered.

•	 A 2.5% State Government royalty has been included within the economic evalu-
ation.

•	 The following private royalties are payable:

Site COG
$5/oz Great Fingall Deeps
$10/oz Paddy’s Flat (Prohibition, Consol, Vivian, Mudlode, Fatts)
1.5% Paddy’s Flat (Prohibition, Consol, Vivian, Mudlode, Fatts), 

Calisto, Jack Ryan, Rand, Triton &  Batavia
0.45% Batavia, Bluebird, Surprise, Whangamata
1.5% Calisto, Jack Ryan, Triton and Rand
0.75% Paddy’s Flat (Prohibition, Consol, Vivian, Mudlode, Fatts), 

Calisto, Jack Ryan, Rand, Triton &  Batavia, Bluebird, Surprise 
and Whangamata

Revenue factors •	 The derivation of, or assumptions made regarding revenue factors including 
head grade, metal or commodity price(s) exchange rates, transportation and 
treatment charges, penalties, net smelter returns, etc.

•	 The derivation of assumptions made of metal or commodity price(s), for the 
principal metals, minerals and co-products.

•	 Reserves are based upon an AUD$1,400 per fine gold oz revenue assumption. 
Gold prices are based on internal MLX expectations.

•	 Costs for bullion transport and refining in Perth. No allowances for additional 
costs or penalties and no allowance for silver revenue.
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Market assessment •	 The demand, supply and stock situation for the particular commodity, con-

sumption trends and factors likely to affect supply and demand into the future.

•	 A customer and competitor analysis along with the identification of likely mar-
ket windows for the product.

•	 Price and volume forecasts and the basis for these forecasts.

•	 For industrial minerals the customer specification, testing and acceptance re-
quirements prior to a supply contract.

•	 There remains strong demand and no apparent risk to the long term demand for 
the gold generated from the project.

•	 A free market trading system exists for the sale of gold.

•	 Price forecasts have been based on Gold Future Markets.

•	 Not an industrial Mineral.

Economic •	 The inputs to the economic analysis to produce the net present value (NPV) 
in the study, the source and confidence of these economic inputs including 
estimated inflation, discount rate, etc.

•	 NPV ranges and sensitivity to variations in the significant assumptions and 
inputs.

•	 For the CMGP, an 8% real discount rate is applied to NPV analysis.

•	 Sensitivity analysis of key financial and physical parameters is applied to 
future development project considerations and mine.

•	 The project will be internally funded.

Social •	 The status of agreements with key stakeholders and matters leading to social 
licence to operate.

•	 The CMGP is yet to start and requires some further environmental and other reg-
ulatory permitting.

•	 Meetings have been held with all major stakeholders.
Other •	 To the extent relevant, the impact of the following on the project and/or on the 

estimation and classification of the Ore Reserves:

•	 Any identified material naturally occurring risks.

•	 The status of material legal agreements and marketing arrangements.

•	 The status of governmental agreements and approvals critical to the viability 
of the project, such as mineral tenement status, and government and statuto-
ry approvals. There must be reasonable grounds to expect that all necessary 
Government approvals will be received within the timeframes anticipated in 
the Pre-Feasibility or Feasibility study. Highlight and discuss the materiality of 
any unresolved matter that is dependent on a third party on which extraction 
of the reserve is contingent.

•	 No material naturally occurring risks have been identified.

•	 All native tittle agreements are established. Metals X will sell the gold to the Perth 
Mint.

•	 Mining Contract negotiations are to commence early 2015.

•	 Statutory approvals and license applications are either in place or substantially 
prepared and no delays or hindrances to project development are anticipated. No 
known unresolved matter is expected to significantly delay the commencement 
of operations.

•	 Community meetings were held at bot Meekatharra and Cue in late 2014.

Classification •	 The basis for the classification of the Ore Reserves into varying confidence cat-
egories.

•	 Whether the result appropriately reflects the Competent Person’s view of the 
deposit.

•	 The proportion of Probable Ore Reserves that have been derived from Measured 
Mineral Resources (if any).

•	 The basis for classification of the reserve into different categories is the resource 
status. 

•	 This reserve is based entirely upon indicated resources (no Measured Resourc-
es). 

•	 The result appropriately reflects the Competent Person’s view of the deposit
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Audits or reviews •	 The results of any audits or reviews of Ore Reserve estimates. •	 Site generated reserves and the parent data and economic evaluation data is 

routinely reviewed by the Metals X Corporate technical team. Resources and Re-
serves have in the past been subjected to external expert reviews, which have 
ratified them with no issues. There is no regular external consultant review pro-
cess in place.

Discussion of 
relative accuracy/ 
confidence

•	 Where appropriate a statement of the relative accuracy and confidence level 
in the Ore Reserve estimate using an approach or procedure deemed appro-
priate by the Competent Person. For example, the application of statistical 
or geostatistical procedures to quantify the relative accuracy of the reserve 
within stated confidence limits, or, if such an approach is not deemed appro-
priate, a qualitative discussion of the factors which could affect the relative 
accuracy and confidence of the estimate.

•	 The statement should specify whether it relates to global or local estimates, 
and, if local, state the relevant tonnages, which should be relevant to tech-
nical and economic evaluation. Documentation should include assumptions 
made and the procedures used.

•	 Accuracy and confidence discussions should extend to specific discussions 
of any applied Modifying Factors that may have a material impact on Ore Re-
serve viability, or for which there are remaining areas of uncertainty at the 
current study stage.

•	 It is recognised that this may not be possible or appropriate in all circum-
stances. These statements of relative accuracy and confidence of the esti-
mate should be compared with production data, where available.

•	 	The ore reserve has been completed to feasibility standard and benchmarked 
against local site historical production and experience hence confidence in the 
estimate is high.

•	 	Internal peer reviews are conducted on all designs, schedules and cost estima-
tion.

•	 	The ore reserve is global.

•	 The modifying factors applied have minimal impact on the viability of the ore re-
serve or the project as a whole. As the modifying factors have been applied to 
designed stope shapes, development designs or pit designs they are considered 
to reflect the eventual outcome of the project.
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