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ASX: ANX           17 JANUARY 2022 

UPDATED WHIM CREEK SCOPING STUDY -  
EVELYN AND NEW STUDY WORK ADD EXCEPTIONAL VALUE 

Anax Metals Limited (ASX: ANX, Anax, or the Company) is pleased to announce a JORC 2012 Mineral 
Resource Estimate for the high-grade Evelyn Deposit (Evelyn) and the results of the updated Scoping 
Study (the Study) for the Whim Creek Project (Project). The Whim Creek Project is 80% owned by Anax 
with the remaining 20% owned by Develop Global Limited (Develop), formerly Venturex Resources 
Limited (Venturex). The Scoping Study results are reported on a 100% Project basis pre-tax with all 
currency quoted in AUD, unless otherwise specified. 

CAUTIONARY STATEMENT 

The Scoping Study referred to in this ASX announcement and accompanying Study Report has been 
undertaken to assess the potential for the development of the Whim Creek Copper-Zinc Project. It is a 
preliminary technical and economic study of the potential viability of the Whim Creek Copper-Zinc 
Project with a nominal margin of error of ±30%. It is based on low level technical and economic 
assessments that are not sufficient to support the estimation of ore reserves. Further evaluation work 
and appropriate studies are required before Anax Metals Limited will be able to estimate any ore 
reserves or to provide any assurance of an economic development case. The Scoping Study is based on 
the material assumptions outlined below. These include assumptions about the availability of funding. 
While Anax considers all the material assumptions to be based on reasonable grounds, there is no 
certainty that they will prove to be correct or that the range of outcomes indicated by the Scoping Study 
will be achieved.  
 
To achieve the range of outcomes indicated in the Scoping Study, funding in the order of A$50 to 65 
million will likely be required. Anax has signed an agreement with Anglo American Marketing Limited 
(Anglo), a subsidiary of Anglo American PLC, under which Anglo may provide project funding of up to 
US$20 million for the development of the Project, investors should note that the funding is contingent 
on technical due diligence to be carried out by Anglo. Investors are therefore cautioned that there is no 
certainty that the Anglo funding will become available. In addition, there is no certainty that Anax will 
be able to raise additional funding when needed. It is also possible that such funding may only be 
available on terms that may be dilutive to or otherwise affect the value of Anax’s existing shares. It is 
also possible that Anax could pursue other ‘value realisation’ strategies such as a sale, partial sale or 
joint venture of the project. If it does, this could materially reduce Anax’s proportionate ownership of 
the project.  
 
The directors of the Company consider this to be a fair and balanced summary of the study undertaken. 
However, given the uncertainties involved, investors should not make any investment decisions based 
solely on the results of the Scoping Study.   
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HIGHLIGHTS 

• JORC 2012 Mineral Resource completed for the high-grade Evelyn Deposit at the 
Whim Creek Project (Pilbara, WA) 

• Evelyn Resource (no cut-off):  

 550 Kt @ 2.19% Cu, 3.49% Zn, 0.8 g/t Au and 35 g/t Ag 

• Whim Creek Project Global Resources now exceeds 10 Million Tonnes 

• Exceptional additional value demonstrated in updated Scoping Study through: 

 Inclusion of Evelyn Deposit (potential open pit) 

 Reduction in power cost due to switch from diesel generator to gas-fired power 

 Incorporating results from bio-leaching test work 

 Base case zinc price assumption revised from US$2300/t to US$2750/t 

• The updated Study indicates the concentrator would produce: 

39,000 Tonnes Copper; 70,000 Tonnes Zinc; 18,000 Tonnes Lead; 1.8 Moz Silver; 14,300 
Oz Gold 

• Free Cashflow* of $291 Ma (Range: $249Mb and $459Mc)** 

• Pre-production capital cost* estimate of $55 million 

• Internal rate of return* of 83%a (Range: 72%b to 129%c) 

• NPV* (6%) of $227Ma (Range: $192Mb to $363Mc) 

 

The Company’s Managing Director, Geoff Laing, commented: “The Anax team continues to deliver on 
the Company strategy, to generate leveraged outcomes, on our projects and we are very pleased with the 
results of this updated study. Near term sustainable production from this valuable copper asset in the Pilbara 
remains the focus of the Anax team. The Definitive Feasibility Study is in progress and we are excited to be at 
the forefront of using smart technology to enhance project outcomes and deliver measurable environmental 
benefits.”        

 

 

 

* Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes    
** Free Cashflow reported after financing and before tax. 
a. Base Case (medium-term) price assumptions: $8,550/t Cu; $2,750/t Zn, $2,100/t Pb, $25/oz Ag, $1,750/oz Au, US$1.00 = AU$0.73 
b Long-term price assumptions: $7,700/t Cu; $2,500/t Zn, $2,000/t Pb, $25/oz Ag, $1,750/oz Au, US$1.00 = AU$0.73c  
c Spot price assumptions (12 January 2022): $10,080/t Cu; $3,570/t Zn, $2,345/t Pb, $23.15/oz Ag, $1,825/oz Au, US$1.00 = AU$0.73  
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1. BACKGROUND 

Introduction 

The initial Study, released in August 2021,1 investigated mining of defined Mineral Resources at the 
Mons Cupri, Whim Creek and Salt Creek deposits, located 115km southwest of Port Hedland in the West 
Pilbara Region of Western Australia and 3 km south of the historic Whim Creek Hotel.  

The Company is pleased to announce an updated Study for the Project, which incorporates: 

 An increased production target based on a new JORC 2012 Mineral Resource completed for 
the high-grade Evelyn Deposit, located approximately 25 km south of Whim Creek (Figure 1) 

 A switch to gas-fired power from diesel generated power, delivering both cost and 
environmental benefits 

 Results from bacterial sulphide leaching test work 
 Updated base case Zinc Price assumptions 

Key considerations and assumptions that underpin the revised Study, together with the results of 
updated financial modelling are presented in this announcement. Additional information can be 
found in the original Study released to the market on 30 August 2021.1 

 

 

Figure 1: Whim Creek Project Location 
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2. GEOLOGY AND RESOURCES 

A JORC 2012 Mineral Resource has been completed for the high-grade Evelyn deposit by 
independent resource consultancy, Trepanier Pty Ltd. Further details are provided later in this release.  
The updated combined global resources for the Whim Creek Project are shown below in Table 1 and 
Table 2 and now exceed 10 million tonnes. 
 

Table 1: Whim Creek Project Global Copper Dominant Mineral Resource 

Deposit Classification Kt Cu % Zn % Pb % Ag ppm Au ppm 
Mons Cupri2 Measured              990        1.62        1.42        0.61           38        0.28  
(0.40% Cu Cut-off) Indicated           3,130       0.84        0.47        0.20           16        0.09  
  Inferred              400        0.60        0.22        0.10           10        0.03  
Salt Creek2 Measured                 -              -              -              -              -              -    
(0.40% Cu Cut-off) Indicated              850        1.40        1.12        0.24             8        0.11  
  Inferred              460        1.15        2.41        0.60           27        0.16  
Whim Creek3 Measured                 -              -              -              -              -              -    
(0.40% Cu Cut-off) Indicated           1,750        1.10        0.63        0.16             6        0.04  
  Inferred              660        0.56        0.17        0.08             2        0.02  
Evelyn Measured                 -              -              -              -              -              -    
(No Cut-off) Indicated              440        2.40        3.89        0.30           40        0.95  
  Inferred              110        1.31        1.80        0.14           15        0.19  
COMBINED Measured              990        1.62        1.42        0.61           38        0.28  
  Indicated           6,170        1.10        0.85        0.20           14        0.14  
  Inferred           1,630        0.78        0.93        0.24           12        0.07  
TOTAL Cu Resources  Combined           8,790        1.10        0.93        0.25           16        0.14  

Note: Appropriate rounding applied. 

 

Table 2: Whim Creek Project Global Zinc Dominant Mineral Resource (≥ 2.0% Zn; < 0.40% Cu) 

Deposit Classification Kt Cu % Zn % Pb % Ag ppm Au ppm 
Mons Cupri2 Measured 70 0.16 4.56 1.79 53 0.23 
  Indicated 340 0.09 3.56 1.01 38 0.07 
  Inferred 150 0.08 4.84 1.96 27 0.04 
Salt Creek2 Measured - - - - - - 
  Indicated 170 0.18 14.15 4.23 85 0.53 
  Inferred 380 0.12 8.75 2.57 62 0.25 
Whim Creek3 Measured - - - - - - 
  Indicated 120 0.12 3.22 0.44 12 0.08 
  Inferred 45 0.13 2.46 0.40 9 0.04 
COMBINED Measured 70 0.16 4.56 1.79 53 0.23 
  Indicated 630 0.12 6.34 1.77 46 0.19 
  Inferred 575 0.11 7.22 2.23 48 0.18 
TOTAL Zn Resources  Combined 1,275 0.12 6.63 1.98 47 0.19 

Note: Appropriate rounding applied. 
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The Mineral Resource estimates for Mons Cupri and Salt Creek were first announced by Venturex2 in 
accordance with ASX Listing Rule 5.8 in its announcement of 23 March 2018 and reported by Anax in its 
recompliance prospectus released on 18 September 2020.3 The Mineral Resource estimate for Whim 
Creek was first reported by Anax in accordance with ASX Listing Rule 5.8 in its announcement of 25 May 
2021.4 The Company confirms that it is not aware of any new information or data that materially affects 
the information included in the previous announcements and that all material assumptions and 
technical parameters underpinning the Mineral Resource estimate in the previous announcement 
continue to apply and have not materially changed. 

3. MINING - EVELYN 

Anax commissioned Orelogy Consulting Pty Ltd (Orelogy) to complete pit optimisations for Evelyn. 
Optimisations were previously completed for Mons Cupri, Whim Creek and Salt Creek and results were 
reported in the initial Scoping Study released in August 2021.1 

Pit Optimisations 

As part of the initial study, mining costs were developed by Orelogy using first principals for a contract 
mining strategy assuming a mining rate of ~9 million tonnes per annum (Mtpa) to feed the crusher at a 
rate of 800 ktpa. These assumptions were also applied for the Evelyn optimisation.  

Limited geotechnical information is available for Evelyn, but indications from previous drilling are that 
the host rock is competent. A conservative approach was taken, however, and overall slope angles of 
27 degrees were assumed for oxide and 39 degrees for fresh rock.  

The parameters used in the Evelyn pit optimisation are shown in Table 3 and Table 4.  

Table 3: Key Cost and Revenue assumptions used in the Evelyn Pit Optimisation 

Parameter Unit Value 
Copper Price US$/t 8,550 

Zinc Price US$/t 2,300 

Lead Price US$/t 2,100 

Silver Price US$/oz 25 

Gold Price US$/oz 1,750 

Exchange Rate USD: AUD 0.73 

Dilution % 5% 

Ore loss % 5% 

Overall Slope Angle (Oxide) Degrees 27 

Overall Slope Angle (Fresh) Degrees 39 

OP Mining Cost (Ave) $/t 3.48 

Crush and Primary Sort $/t 4.00 

Secondary Sort Haul/Crush/Sort/Stack on Heap $/t 5.00 

Concentrator Process Cost $/t 45.00 
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Parameter Unit Value 
Concentrate Payables % 85 – 95 

Concentrate Shipping (8% moisture) $/t 108 

TCRCs Cu US$/t 75 

TCRCs Zn US$/t 250 

TCRCs Pb US$/t 146 

Heap Leach Process Cost $/t 30.00 

Heap Leach Recovery - Cu % 65% 

Heap Leach Recovery - Zn % 75% 

Royalties (Cu, Pb, Zn Concentrate) % 5.0 

State Royalties (Au, Ag) % 2.5 

Other Royalties % 4.4 
 

Table 4: Yield and Recovery Assumptions used in Evelyn Pit Optimisation 

Variable Value 
Sorting Yields 50% to 90% 

Sorting Recoveries 80% to 95% 

Concentrator Recovery (Cu) 90% 

Concentrator Recovery (Zn) 80% 

Concentrator Recovery (Pb) 70% 

Concentrator Recovery (Ag) 60% 

Concentrator Recovery (Au) 60% 

 
Cut-off grades were based on a mine gate value calculation, with “ore” defined by blocks where the 
mine gate value is greater than $0. Results for the Evelyn Pit Optimisation are shown below in Table 5.  

Table 5: Evelyn Pit Optimisation Results 

Parameter Units Evelyn 

Physicals 

Ore (Diluted) k Tonnes 260 
Cu % 3.01 
Zn % 4.26 
Ag g/t 42 
Au g/t 0.97 
Pb % 0.30 
Measured % - 
Indicated % 93% 
Inferred % 7% 
Waste Kt 7,120 
Total Kt 7,380 
Strip Ratio W:O 28:1 

Note: Appropriate rounding applied. 
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The Evelyn optimum shell indicates that a pit with dimensions approximately 450 m long, 300 m wide 
and 100 m deep. The Evelyn optimisation produces a high strip ratio of 28:1 but generates significant 
value due to its high-grade nature (Figure 2).  

 
 

Figure 2: Evelyn Resource Block model (coloured by Cu%) and Scoping Study pit shell 

Combined Annual Schedule 

Orelogy previously developed an annual production schedule for Mons Cupri, Salt Creek and Whim 
Creek based on the Production Target identified through pit optimisations and underground mining 
studies for Mons Cupri, Whim Creek and Salt Creek (see ASX release 31 August 20211). The results from 
the Evelyn pit optimisation were added in at the back of the existing open pit mining schedule. Further 
strategic optimisations will be undertaken during the next phase of study.  

The new combined Production Target by resource classification is shown below in Table 6.  
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Table 6: Production Target Resource by Category 

Deposit ResCat Tonnes Cu % Zn % Pb % Ag (g/t) Au (g/t) 

MONS Measured 978,000 1.47 1.58 0.67 36 0.27 
 CUPRI Indicated 1,353,000 0.95 1.32 0.53 26 0.15 

  Inferred 94,000 0.75 4.36 2.22 49 0.23 
  Sub-total 2,424,000 1.15 1.55 0.65 31 0.20 

WHIM Indicated 696,000 1.54 1.17 0.15 7 0.06 
 CREEK Sub-total 696,000 1.54 1.17 0.15 7 0.06 

SALT Indicated 81,000 0.25 18.56 5.42 115 0.66 
 CREEK Inferred 96,000 0.18 11.90 4.15 190 0.46 

  Sub-total 177,000 0.21 14.95 4.73 156 0.55 

EVELYN Indicated 239,000 2.87 4.26 0.30 43 1.00 
  Inferred 18,000 4.80 4.19 0.31 35 0.56 
  Sub-total 257,000 3.01 4.26 0.30 42 0.97 

SALT Indicated 150,000 1.50 4.87 1.01 19 0.22 
CREEK  Inferred 100,000 1.45 4.51 1.13 20 0.23 

 UG Sub-total 250,000 1.48 4.73 1.05 19 0.22 

TOTAL   3,805,000 1.33 2.48 0.75 32 0.25 

Note: Appropriate rounding applied. 

Approximately 92% of the Production Target are in the Measured or Indicated category, with the 
remaining 8% of the Production Target based on an Inferred Mineral Resource. The Inferred Mineral 
Resources are mined from Q3 Year 4 to Q4 Year 5 and processed from Q3 Year 4. The Inferred 
Mineral Resources are not the determining factor in project viability and do not feature as a 
significant proportion of the mine plan. There is a low level of geological confidence associated with 
Inferred Mineral Resources and there is no certainty that further exploration work will result in the 
determination of Indicated Mineral Resources, or that the Production Target itself will be realised.  

A summary annual mining and processing schedule is presented in Table 7, while a summary quarterly 
mining schedule is presented in Figure 3.  
 

Table 7: Combined Annual Mining and Processing Schedule for the Whim Creek Project 

  Y1 Y2 Y3 Y4 Y5 Y6 Y7 TOTAL 

Total Ore Mined (t) 388,000 820,000 1,557,000 528,000 273,000      200,000        39,000  3,805,000 
Total Ore Feed (t) 225,000 415,000 484,000 583,000 638,000      549,000     911,000  3,805,000 
Cu (%) 2.10 1.66 1.85 1.39 1.19 1.62 0.58 1.33 
Zn (%) 2.91 3.07 1.81 3.28 4.22 1.98 1.00 2.48 
Pb (%) 1.38 1.28 0.59 1.08 1.07 0.19 0.32 0.75 
Ag (g/t) 63 49 29 44 31 24 19 32 
Au (g/t) 0.48 0.30 0.21 0.22 0.21 0.41 0.13 0.25 
Waste Mined (t) 6,079,000 7,731,000 7,037,000 5,882,000 2,790,000 4,519,000 564,000 34,602,000 

Overall Totals (t) 6,467,000 8,551,000 8,594,000 6,410,000 3,063,000 4,719,000 603,000 38,407,000 

Note: Appropriate rounding applied. 
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Figure 3: Whim Creek Project Quarterly Ore Mining Schedule 

 

4. METALLURGY - EVELYN 

Extensive comminution and flotation test work has been carried out for Mons Cupri, Whim Creek and 
Salt Creek (refer to the Scoping Study released in August 20211). The following section provides an 
overview of test work conducted to date for Evelyn. 

Comminution and Flotation Tests 

No comminution work has been carried out to date for Evelyn and for the purpose of the study it was 
assumed that Evelyn would have similar comminution characteristics to Mons Cupri, which is relatively 
hard and abrasive.  

Two early-stage sighter flotation tests on composite RC drill chip samples from Evelyn were carried out 
by Mineral Engineering Technical Services in 2008. The composite sample made up from RC drill chips 
assayed 2.74% Cu, 6.92% Zn, 0.69% Pb, 0.95 g/t Au, 443ppm Co and 31.3% S. 

The sighter test work consisted of one two-stage rougher flotation test and one rougher/scavenger float 
followed by regrind and cleaner float of the copper concentrate and cleaner float of the Zn concentrate. 
The flotation results showed that the samples responded well and conventionally to rougher flotation 
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with good recovery of copper (93% - 94% split between the Cu and Zn concentrates) and zinc (85% - 90% 
recovery in the Zn concentrate), but the grade profiles and concentrate grades need further 
optimisation.  

The presence of elevated Co grades may result in a by-product credit, but further work is required.  

5. HEAP LEACH AND SX-EW PLANT 

The Role of Heap Leaching 

The heap leach will play an important role in recovery of metal from secondary sorting products which 
are not treated in the concentrator. The associated capital cost is modest due to the utilisation of the 
existing heap leach and Solvent Extraction - Electrowinning (SX-EW) facilities on site. 

The Whim Creek operation will utilise a two-stage ore sorting circuit. The bulk of contained copper, zinc, 
lead and precious metals will report to the high-grade pre-concentrates generated in the first stage of 
ore sorting. These pre-concentrates (as well as gravity-upgraded -8mm fines) will then be treated in the 
concentrator to produce saleable concentrates, as detailed in the original August 2021 Scoping Study 
release. 1 

Rejects from the first stage ore sorter will contain residual copper and zinc that will be processed 
through the second stage ore sorter to produce medium grade ore (middlings) and a very low-grade 
final waste.  The middlings will be combined with the depleted -8mm fines from the gravity circuit and 
treated in the existing heap leach and SX-EW facility to produce copper cathode. A zinc circuit will be 
added to enable the production of zinc by-products. The output from the heap leach and SX-EW circuit 
will contain approximately 15% of the total copper and 10% of the total contained zinc in final products. 

Heap Leach Test Work 

Recently completed bacterial heap leach amenability test work on samples of Mons Cupri middlings has 
demonstrated that high levels of recovery of copper and zinc (>90%) can be achieved.5 While the 
amenability tests were carried out under controlled laboratory conditions, and produced ‘best case’ 
outcomes, the rapid leaching of copper and zinc and the high levels of dissolution achieved increased 
Anax’s confidence that bioleaching has the potential to generate additional revenue streams for the 
Whim Creek Project. 

Further column flotation test work has now commenced to confirm expected leach kinetics, acid 
consumption and metal recovery for Mons Cupri middlings in the proposed full scale heap leach 
operation.  Further heap leach amenability test work will be undertaken on middlings ore sorter 
products from Whim Creek and Evelyn ore. 

Based on the excellent heap leach amenability test results for Mons Cupri, the revised Scoping Study 
has conservatively assumed that secondary ore sorter products treated in the existing heap leach 
facility would achieve 60% copper recovery and 70% zinc recovery once steady state operation is 
reached, with an assumed acid consumption of 30kg/t of ore.  
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6. PROCESSING 

Crushing, Screening, Ore Sorting and Agglomeration 

Anax engaged Nexus Bonum Pty Ltd (Nexus) to investigate the equipment, capital and operating costs 
for an 800,000 tonnes per annum feed to the crushing, screening, ore sorting and fines upgrade circuits. 
Nexus also completed a preliminary assessment of existing equipment and provided commentary as 
to the suitability of refurbishing the crushing plant. Details of the Nexus study are presented in the 
Scoping Study released in August 2021.1   

The estimated capital cost for the Crushing, Screening, Ore Sorting and fines gravity upgrade 
infrastructure is $12.7M. 

Table 8: Crushing, Screening, Sorting and Gravity Circuit Capital Cost Estimate* 

Description Estimate ($M)* 

Sorting Plant and Equipment $6.4 

Ancillaries / Infrastructure Equipment $0.6 

Electrical and Instruments (Key Supply) $1.6 

Bulk Supply $0.6 

Freight $0.4 

Site Works $2.0 

EPCM Services: based on "self-perform" $1.1 

TOTAL $12.7 
*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes  

 

Following the release of the initial Scoping Study1, Nexus was engaged to investigate re-establishment 
of the gas-fired power station used during previous operations. A proposal was received from a gas-
supplier, which has indicated a switch to gas-power would result in a significant reduction in power 
costs compared to diesel gensets. Operating costs have been recalculated based on the following: 

 800,000 tonnes per annum ROM feed direct from the haulage unit to the ROM bin.  
 The power cost has been revised from 27c / kw/hour (based on diesel genset power generation) 

to 15 c / kw/hour (based on gas-fired power generation) 
 The labour costs included are direct labour only, operators and process lead 
 The Maintenance costs are determined by a factor on total direct capital at 5% for spares and 

maintenance labour 
 Costs estimated to a +/-30% accuracy 

The Operating Cost estimate updated by Nexus is summarised below in Table 9. 
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Table 9: Crushing and Sorting Operating Costs Estimate* 

Description 
Aug 21 Dec 21 

Per Tonne Per Tonne 

Power  $2.60 $1.40 

Labour $1.00 $1.00 

Maintenance  $0.50 $0.50 

Handling Provision $0.10 $0.10 

Total $4.20 $3.00 

*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes 

 

In the financial model, a conservative approach was taken, assigning crushing and primary sorting 
costs of $3.50 per tonne of feed. An additional cost of $4.00 per tonne was assigned for secondary 
crushing, sorting, agglomeration and stacking of ore on the heap. A cost of $1.00 per tonne was 
assigned for transport and placement of secondary sorting rejects. 

Concentrator 

As reported in August 20211, Anax commissioned GR Engineering Services Limited (GRES) to conduct a 
scoping study level investigation for a polymetallic sulphide concentrator to be installed at Whim Creek. 
The concentrator plant will be designed to process approximately 320,000 tonnes of pre-concentrate 
per year, with feedstock for the concentrator consisting of primary sorted ore and upgraded fines from 
the gravity circuit. Details of design, including process flow and capital cost estimates are provided in 
the Scoping Study released in August 20211.  

Operating cost* estimates have been compiled in accordance with guidelines for a Class 5 (Scoping 
Study) estimate. Power costs have been updated to reflect the reduction in unit costs associated 
with gas-fired power. Table 10 provides a summary of the operating costs by activity. 

 
Table 10: Process Plant Operating Cost Estimate – Summary by Cost Centre* 

Cost Centre 
Aug 21 Dec 21 

Unit Cost ($/t) Unit Cost ($/t) 
Power 13.60 8.00 
Maintenance Spare Parts and Consumables 4.90 4.90 
Operating Consumables 8.10 8.10 
Labour 5.90 5.90 
Other 1.10 1.10 

Total 33.50 28.00 

*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes 
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Heap Leach  

Anax has undertaken significant works on the existing heap leach pond infrastructure as required in 
the Environmental Protection Notice. These works (subject to relevant approvals) will allow the heap 
infrastructure to be used to leach the middlings produced in the second stage sorting process. In 
addition, the sorting circuit has been designed to include processing infrastructure including a crushing 
and agglomerator circuit. 

Existing Heap Leach and SX-EW Plant Modifications 

Conventional SX-EW will be utilised to produce a copper cathode in conjunction with production of zinc 
sulphate via solvent extraction (SX) and crystallisation, as shown schematically in Figure 4. 

Cathode copper will be produced from the processing of leach solutions in the existing Solvent 
Extraction and Electrowinning (SX-EW) plant. The SX-EW plant was operated for some 4 years prior to 
going into care and maintenance circa October 2019.  The existing conventional SX-EW circuit for 
cathode copper production will be refurbished/reconstructed.  Saleable zinc products will be recovered 
from a zinc sulphate production circuit which will be a new addition to the existing plant. The zinc circuit 
involves neutralisation for iron removal, solvent extraction then precipitation of a zinc sulphate product. 

 

 

Figure 4: Heap leach flow sheet 
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Heap Leach & SX-EW Capital and Operating Cost Estimate   

Anax engaged PPM Global and Nexus Bonum Pty Ltd (Nexus) to assess the capital costs for re-activating 
the existing heap leach operation, refurbishing the existing SX-EW plant and installing the new zinc 
recovery circuit. Nexus have also assessed the operating costs for steady state operation of these 
facilities. 

The capital cost estimate was $3,284,000.  The accuracy of the estimate is within the scoping study limits 
of +/-30%.  

The operating cost estimate for the SX-EW plant and zinc sulphate production circuit is $23/t, based on 
130,000 tonnes per annum of feed to the heap leach pads and a total of 500 tonnes per annum copper 
cathode production and ~2700 tonnes of zinc sulphate. 

Other Infrastructure 

Significant infrastructure currently exists at Whim Creek (Figure 5). Provision has been made in the 
Study for construction of a camp to be located at Whim Creek, as well as the purchase and installation 
of additional non-process infrastructure including a laboratory and water treatment plant.  

The gas power station will be housed in the same facility that was used during previous operation in 
the 2000’s. The power station will be supplied and installed by the provider, with costs amortised in the 
supply charge. Diesel gensets will no longer be purchased, which will result in a small reduction in 
capital costs, partly offset by an allowance for refurbishing the power distribution network on site. 

Provision for upgrading a 5.4 km access track to Evelyn has been made, which will be constructed before 
mining at Evelyn commences.  

 

Figure 5: View of existing process and stormwater infrastructure from eastern edge of the heap 
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7. CAPITAL COST ESTIMATE  

A summary of the capital costs used in the Study are shown in Table 11. The capital cost estimate is 
±30% and as such does not include a contingency provision. Anax will define project contingencies 
through future study phases. 

The Scoping Study released in August 20211 excluded revenue from the Heap Leach, and capital 
expenditure directly related to production from the heap leach was excluded. In the updated Study, 
revenue derived from heap leaching has been included and as a result the capital cost estimate was 
updated to include costs associated with the heap leach circuit. 

Table 11: Summary of capital costs used in the Study* 

Cost Centre 
Aug 21 Dec 21 

Source 
($M) ($M) 

Crushing, Screening and Ore Sorting 12.7 12.7 Nexus 

Concentrator 34.2 34.2 GRES 

Camp 2.6 2.6 Nexus 

Transmission and other non-process infrastructure 1.8 1.3 Nexus 

Surface Mine Establishment and mobilisation 1.0 1.0 Orelogy 

Heap Leach – SX/EW and Zinc Circuit - 3.3 Nexus/PPM 

TOTAL Pre-production Capital 52.3 55.1  

Salt Creek Access Road 1.9 1.9 Nexus, Civil Contractor 

Evelyn Access Road - 0.5 Nexus, Civil Contractor 

Underground Mine Establishment 2.7 2.7 Orelogy 

TOTAL Capital 56.9 60.2  
 
*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes    
 
A provision for environmental rehabilitation of the site to the value of $15M has been made. Salvage 
values of $10M for the concentrator and $5M for crushing, screening and sorting infrastructure have 
been included in the financial model. 
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8. OPERATING COST ESTIMATES 

Table 12 summarises costs used in financial modelling.  

Table 12: Summary of costs used in financial modelling 

Parameter Unit 
Aug 21 Dec 21 

Source 
Value Value 

OP Mining Cost (Ave) $/t 3.67 3.67 Orelogy 

UG Mining Cost (Ave) $/t 65.60 65.60 Orelogy 

Crush and Primary Sort $/t 4.00 3.50 Nexus 

Secondary Sort/Crush/Agglomerate/Stack $/t 5.00 4.00 Nexus, Anax 

Concentrator Process Cost $/t 33.50 28.00 GRES/Nexus 

Site Administration $/t 10 12.5 Nexus 

Concentrate Transport cost $/t 100 100 Conrad 

Treatment Charge (Cu) US $/t 75 75 Conrad 

Treatment Charge (Zn) US $/t 250 250 Conrad 

Treatment Charge (Pb) US $/t 146 146 Conrad 

Refining Costs (Au) US$/oz 5.00 5.00 Conrad 

Refining Costs (Ag) US$/oz 1.50 1.50 Contract prices 

Reject Handling Cost $/t 1.00 1.00 Anax 

State Royalties (Cu, Pb, Zn Concentrate) % 5.0 5.0  

State Royalties (Au, Ag) % 2.5 2.5  

Gascoyne Royalty (Whim Creek Au and Ag only) % 4.0 4.0  

Other Royalties (Evelyn) % - 4.4  

Anglo American Royalty6 % 0.8 0.8  

 

9. MARKETING AND LOGISTICS 

Anax commissioned Conrad Partners (Conrad), a specialised commodity marketing agency, to review, 
analyse and assess the marketability of the Whim Creek Project copper, zinc and silver concentrates. 
The findings of the Conrad analysis were presented in the Scoping Study released in August 2021.1 
Conrad subsequently recommended an increase in the base case assumption for the Zn price from 
US$2,300/t to US$2,750/t. 

The price and treatment charge assumptions for the “base-case” medium term case, as well as the long-
term pricing assumptions are shown below in Table 13 and Table 14.  
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Table 13: Base-case (medium-term) and long-run commodity prices used in the financial model 

Commodity Unit 
Medium Term 

(US$) 
Long Term  

(US$) 
Copper $/t 8,550 7,700 

Zinc $/t 2,750 2,500 

Lead $/t 2,100 2,000 

Silver $/oz 25 25 

Gold  $/oz 1,750 1,750  
 

Table 14: Treatment charges used in the financial model 

Commodity Unit 
Medium 

Term (US$) 
Long Term  

(US$) 
Copper $/t concentrate 75 67 

Zinc $/t concentrate 250 215 

Lead $/t concentrate 146 146 

 

10. SENSITIVITY ANALYSIS 

A number of key model parameters were flexed in order to investigate the Project’s sensitivity* to 
changes in costs and revenue assumptions (Figure 6).  

 

Figure 6: Whim Creek Copper Project cashflow sensitivities* – Medium Term Assumptions 
*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes  
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The proposed Project is most sensitive to changes in the Exchange Rate, with a 10% movement in the 
AUD-US exchange rate from the base value of AUD$0.73:US$1.00 capable of affecting cashflows in the 
order of -$64M to +$78M. 

The Project is also sensitive to the copper price, copper grade and operating costs, while less sensitive 
to zinc and lead prices and mined grades. The project is not particularly sensitive to the capital costs or 
the lead price. 

 

11. SCOPING STUDY RESULTS 

The Scoping Study has identified a Production Target of 3.8 Mt of ore at an average grade of 1.33% Cu 
and 2.47% Zn. A summary of saleable metals in concentrate is shown below in Table 15.  

Table 15: Summary of Scoping Study outputs* 

Parameter Value 
Ore Mined 3.8 Mt 

Cu Grade 1.33% 

Mined Cu Tonnes 50,400 T 

Cu in Concentrate 39,000 T 

Copper Cathode   3,300 T 

Zn Grade 2.48% 

Mined Zn Tonnes 94,100 T 

Zn in Concentrate 70,000 T 

Zinc from Heap   4,900 T 

Pb Grade 0.75 % 

Mined Pb Tonnes 28,300 T 

Pb in Concentrate 18,000 T 

Ag Grade 33 g/t 

Mined Ag Oz 4.0 Moz 

Ag in Concentrate 1.8 Moz 

Au Grade 0.25 g/t 

Mined Au Oz 30,000 oz 

Au in Concentrate 14,300 oz 

*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes 
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A financial model was developed by AnLar Consulting. Revenue assumptions used in financial modelling 
are shown below in Table 16.  

Table 16: Summary of price assumptions used in financial modelling* 

Parameter Unit Medium Term Long Term Spot (at 12/01/2022) 
Copper Price US$/t 8,550 7,700 10,080 

Zinc Price US$/t 2,750 2,500 3,570 

Lead Price US$/t 2,100 2,000 2,345 

Silver Price US$/oz 25.00 25.00 23.15 

Gold Price US$/oz 1,750 1,750 1,825 

Exchange Rate AUD: USD 0.73 0.73 0.73 

*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes 

 

Key financial results from modelling are shown below in Table 17. 

Table 17: Summary of outputs from financial modelling* 

Parameter Medium 
Term 

Long 
Term 

Spot  
(at 12/01/2022) 

Net Revenue (after treatment costs and royalties) $ 701M $ 644 M $ 870 M 

Operating Costs $ 328 M $ 323 M $ 328 M 

Cashflow (after financing, before tax) $ 291 M  $ 249 M  $ 459 M 

C3 Total Cost of Production ($/t Cu mined) $3,437 $3,476 $ 3,476 

IRR 83% 72% 129% 

Cashflow positive 7 months 7 months 7 months 

Payback 21 months 24 months 16 months 

NPV (6%) $ 227 M $ 192 M $ 363 
*Reported on a 100% Project Basis.  Anax has an 80% interest in the project and will contribute 80% of costs and receive 80% of financial outcomes 

 
Copper makes up over 55% of the Project revenue followed by zinc at around 25%. The remaining 
revenue sources are lead and silver, followed by gold (Figure 7). 
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Figure 7: Whim Creek Project Revenue Sources – Medium Term assumptions 

 

The bulk of the operating costs are made up of mining, followed by treatment and refining costs, 
followed by processing cost. The remaining costs are made up of concentrate shipping, crushing and 
sorting costs and other sundry costs. (Figure 8). 

 

Figure 8: Whim Creek Project Operating Cost Profile – Medium Term assumptions 
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12. PERMITTING 

To allow for production to commence as soon as possible, Anax is focussing on submitting applications 
for regulatory approvals to start production at Mons Cupri initially. Additional baseline environmental 
work will commence at Evelyn, Whim Creek and Salt Creek in early 2022, with applications for regulatory 
approvals for Whim Creek to be submitted in 2022, followed by Evelyn and Salt Creek in 2023. 

Key legislation and associated permits relevant to the Mons Cupri Project are defined Table 18. Anax 
has commenced the preparation of State statutory permits in parallel with scoping and feasibility 
studies to enable development of the Project in late 2022. 

Table 18: Primary health, safety and environmental approvals and permitting for Mons Cupri 

Legislation Permit Department Description 
Estimated 
submission 

Aboriginal Heritage 
Act 1972 Section 18 

Department of 
Planning Lands and 
Heritage 

Enables the use of the land 
within a heritage site. Completed 

Environmental 
Protection Act 1986 

Part V Works 
Approval and 
Licence 

Department of Water 
and Environmental 
Regulation 

Prescribed activities licence 
to enable on site processing 
of ore 

Q1 2022 

Part V Native 
Vegetation 
Clearing Permit 

Department of Mines, 
Industry Regulation 
and Safety 

Authorises the clearing of 
native vegetation for project 
development 

Submitted 

Mining Act 1978 

Mining Proposal 

Department of Mines, 
Industry Regulation 
and Safety 

 

Approval for the construction 
of mine infrastructure and 
undertaking mining activities 

Submitted 

Mine Closure Plan 
Department of Mines, 
Industry Regulation 
and Safety 

Defines rehabilitation and 
closure prescriptions and 
accompanies the Mining 
Proposal 

Submitted 

Mines Safety and 
Inspection Act 1994 

Project 
Management Plan 

Department of Mines, 
Industry Regulation 
and Safety 

Project safety plan approval Q3 2022 

Rights in Water and 
Irrigation Act 1914 

26D Licence to 
Construct a Well 

Department of Water 
and Environmental 
Regulation 

Enables the construction of a 
water supply bore/s Q3 2022 

5C Licence to 
Abstract Water 

Department of Water 
and Environmental 
Regulation 

Enables the abstraction and 
use of water from supply 
bore/s 

Completed 

 

Consultation with relevant stakeholders has commenced and Anax looks forward to working closely 
with landholders and native title holders to deliver benefits through the development and operation 
of the project.  
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13. NEXT STEPS 

The Whim Creek Scoping Study has outlined a potentially robust project consisting of open pit mining 
at the Mons Cupri, Whim Creek, Evelyn and Salt Creek deposits and a small underground operation at 
the Salt Creek deposit. The Study has indicated a base case Net Present Value for the Project of $227 
million at a discount rate of 6% with an NPV range of $192 to $363 million. 

The study work completed at Whim Creek continues to demonstrate a technically robust project that 
could generate significant returns for shareholders. Anax has initiated a definitive feasibility 
study, which the Company is aiming to complete by the middle of 2022. A number of key feasibility 
consultants have been engaged and Anax will commence geotechnical drilling at Mons Cupri, Evelyn 
and Salt Creek, as well as metallurgical drilling at Evelyn, Whim Creek and Salt Creek in early February 
2022. An update to the resource and geological model at Salt Creek is also planned for Q1 2022. 

A decision to mine and project financing is anticipated to be undertaken during the second half of 
2022, which could allow for mining to commence in early 2023. Additional information regarding 
development timeframes is provided in the initial Study released in August 2021. 

In parallel, Anax continues to advance permitting for the Project, with the Company aiming to have all 
necessary approvals in place to allow for mining to commence in early 2023. 

The Company is also aiming to commence exploration drilling late in Q1 2022 at a number of targets 
identified through an extensive soil sampling program conducted over the last year.  

Anax looks forward to providing further updates to market over the coming months as it accelerates its 
Project Development and Exploration activities at Whim Creek. 

 

Authorised for ASX release by the Board of Directors. 

For Further Information, please contact: 

Anax Metals Limited 
20 Kings Park Road, West Perth WA 6005 
Telephone: 08 6143 1840 
info@anaxmetals.com.au 
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14. EVELYN RESOURCE ESTIMATE 

The Evelyn Mineral Resource was completed by independent resource consultancy, Trepanier Pty Ltd, 
and has produced a JORC 2012-compliant Indicated and Inferred Mineral Resource (Table 19). 

Table 19: Evelyn Deposit Mineral Resource by Classification (no cut-off) 

Classification kTonnes Cu % Zn % Pb % Ag ppm Au ppm 

Measured - - - - - - 

Indicated 443 2.40 3.89 0.30 40 0.95 

Inferred 106 1.31 1.80 0.14 15 0.19 

TOTAL Resources 549 2.19 3.49 0.27 35 0.80 

Note: Appropriate rounding applied. 

A grade-tonnage curve based on different Cu cut-offs is shown in Figure 9, an oblique view of the 
resource model and pit optimisations are shown in Figure 2 and a typical cross section is shown in 
Figure 10. 

 
 
Figure 9: Grade-Tonnage Curve based on Cu cut-offs for the Evelyn Deposit Mineral Resource. 

Over 80% of the Mineral Resource has been classified as Indicated, with the remaining resources in 
the Inferred category. The classification is supported by drilling density, geological continuity and 
confidence in the geological interpretation. 
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Figure 10: Cross Section of the Evelyn Deposit showing optimised pit shell.  

Table 20 provides a breakdown of the resource by oxidation type. Approximately 97% of the resource 
is comprised of sulphide mineralisation, which is made up predominantly of chalcopyrite (copper) and 
sphalerite (zinc), together with pyrite and pyrrhotite.  

Table 20: Evelyn Deposit Copper Mineral Resource by Oxidation (no cut-off) 

Type Tonnes Cu % Zn % Pb % Ag ppm Au ppm 

Oxide - - - - - - 

Transitional 20 5.03 4.40 0.32 36 0.59 

Fresh 530 2.09 3.46 0.27 35 0.81 

TOTAL Cu Resource 550 2.19 3.49 0.27 35 0.80 

Note: Appropriate rounding applied. 

In the early 1900s, mining was conducted from a series of shallow workings at Evelyn. Drilling in the late 
2000s intersected hanging wall mineralisation and voids in the oxide zone in at least two drill holes. The 
extent of the workings and associated depletion are not known, and remnant oxide mineralisation has 
been categorised as “Unclassified” and not reported as part of the Mineral Resource. Unclassified 
resources were also excluded from Pit Optimisations, but any remnant oxide material is likely to provide 
upside considering the heap leach infrastructure at Whim Creek. 
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COMPETENT PERSON’S STATEMENT 
 
The information in this report that relates to Exploration Results is based on and fairly represents information compiled 
by Mr Andrew McDonald and Ms Wendy Beets. Mr McDonald and Ms Beets are employees and shareholders of Anax 
Metals Ltd and members of the Australian Institute of Geoscientists. Mr McDonald and Ms Beets have sufficient 
experience of relevance to the style of mineralisation and types of deposits under consideration, and to the activities 
undertaken to qualify as a Competent Persons as defined in the 2012 Edition of the Joint Ore Reserves Committee (JORC) 
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr McDonald and Ms Beets 
consent to the inclusion in this report of the matters based on information in the form and context in which they appear. 

The information in this report that relates to the Mineral Resource for Mons Cupri and Salt Creek was first reported by 
the Company in accordance with Listing Rule 5.8 in the Company's prospectus dated 18 September 2020. The Company 
confirms that it is not aware of any new information or data that materially affects the information included in the 
prospectus and that all material assumptions and technical parameters underpinning the estimate in the prospectus 
continue to apply and have not materially changed. 

The information in this report that relates to the Mineral Resource for Whim Creek was first reported by the Company in 
accordance with Listing Rule 5.8 in the ASX Release of 25 May 2021. The Company confirms that it is not aware of any 
new information or data that materially affects the information included in the prospectus and that all material 
assumptions and technical parameters underpinning the estimate in the prospectus continue to apply and have not 
materially changed. 

The information in this report that relates to Mineral Resources for the Evelyn Deposit is based on and fairly represents 
information compiled by Mr Andrew McDonald and Ms Wendy Beets (employees and shareholders of Anax Metals Ltd) 
and Mr Lauritz Barnes, (Consultant with Trepanier Pty Ltd).  Mr McDonald and Ms Beets are members of the Australian 
Institute of Geoscientists and Mr Barnes is a member of both the Australasian Institute of Mining and Metallurgy and the 
Australasian Institute of Geoscientists.  Mr McDonald, Ms Beets and Mr Barnes have sufficient experience of relevance to 
the styles of mineralisation and types of deposits under consideration, and to the activities undertaken to qualify as 
Competent Persons as defined in the 2012 Edition of the Joint Ore Reserves Committee (JORC) Australasian Code for 
Reporting of Exploration Results, Mineral Resources and Ore Reserves.  Specifically, Mr McDonald and Ms Beets are the 
Competent Persons for the database (including all drilling information and mined depletion), the geological and 
mineralisation models and the completed the site visits.  Mr Barnes is the Competent Person for the geological and 
mineralisation models, construction of the 3-D model plus the estimation.  Mr McDonald, Ms Beets and Mr Barnes 
consent to the inclusion in this report of the matters based on information in the form and context in which they appear. 

The Company confirms that all of the Mineral Resources underpinning this Scoping Study have been prepared by a 
competent person in accordance with the 2012 Edition of the Joint Ore Reserves Committee (JORC) Australasian Code for 
Reporting of Exploration Results, Mineral Resources and Ore Reserves.  

  



 

 

ASX Announcement | ASX Code: ANX | Page 26 

APPENDIX 1 

SUMMARY OF RESOURCE ESTIMATE AND REPORTING CRITERIA 

As per ASX Listing Rule 5.8 and the 2012 JORC reporting guidelines, a summary of the material 
information used to estimate the Mineral Resource is detailed below (for more detail please refer to 
JORC Table 1, Sections 1 to 3 included below). 

Geology and geological interpretation 

The Project is located within the Archaean-aged Pilbara Craton, a granite-greenstone terrane formed 
between 3,600 Ma and 2,800 Ma (Van Kranendonk et al., 2002).  The Pilbara Craton is unconformably 
overlain, along its southern margin, by late Archaean-Palaeoproterozoic volcanic and sedimentary rocks 
of the Hamersley Basin Group. 

The Pilbara Craton has been subdivided into Eastern, Central and Western granite-greenstone terranes 
based on their distinctive structural styles and stratigraphy.  The Eastern Terrane consists of large, 
ovoid, domal granitoid complexes that are partially mantled by belts of tightly folded and steeply 
dipping low-grade volcano-sedimentary rock that become progressively younger with distance from the 
granitoids.  Deposition of the greenstone succession began before 3,500 Ma and continued to about 
2,950 Ma; however, much of it had accumulated by about 3,240 Ma.  The Western Granite-Greenstone 
Terrane is characterised by linear, northeast-trending belts that are truncated on their southwestern 
margin by the northeast-trending Scholl Shear Zone.  Greenstone deposition occurred between ca. 
3,270 Ma and 2,929 Ma (Van Kranendonk et al., 2002). 

The Eastern and Western granite-greenstone terranes are separated by the Central Granite-Greenstone 
Terrane.  Sediments consist mainly of the De Grey Group (3,015 Ma to 2,950 Ma) and the adjacent 
volcano-sedimentary rocks of the Whim Creek Group.  The main geological feature of the Central 
Granite-Greenstone Terrane area is the Mallina Basin, a rift-like basin that is largely filled by sediments 
of the De Grey Group.  Several large granitoid plutons are intruded into this sequence at ~2,950 Ma and 
2,765 Ma (Van Kranendonk et al., 2002). 

The Evelyn prospect, located 25 km south of the major Mons Cupri and Whim Creek prospects, occurs 
along the contact between mafic-ultramafic units intruding the De Grey Group and Constantine 
Sandstone which forms part of the north-plunging Croydon Anticline of the Mallina Basin.  The 
sequence is considered laterally equivalent to the Whim Creek Greenstone Belt.  The mineralisation has 
been interpreted to have formed in a volcanogenic massive sulphide (VMS) or hydrothermal setting.   

Drilling has revealed that copper-zinc mineralisation is hosted in a sequence of volcaniclastic turbiditic 
sediments along the western limb of the steeply plunging Croydon Anticline.  The mineralisation dips 
steeply to the west.  The dimensions of the mineralisation extend for approximately 390 m along strike 
and down dip for 250 m.  The maximum true width of the mineralisation is approximately 16 m.  It is 



 

 

ASX Announcement | ASX Code: ANX | Page 27 

characterised by high-grade copper and zinc cores with gold grades exceeding 1 g/t.  The mineralisation 
style is somewhat enigmatic and interpreted to be either VMS or hydrothermal.   

The mineralised domain interpretations were based upon a combination of geology, mineralisation 
(sulphide) logging, supporting multi-element lithochemistry (where available) and a lower cut-off grade 
of 0.3% Cu for the lower-grade boundary.  A distinct internal high-grade massive sulphide zone was also 
modelled correlating to an approximate 2% Cu cut-off.  Domains were constrained by drilling along 
strike and extrapolated down plunge roughly to approximately 30m.  Domains were extrapolated below 
the deepest drill intercept based on the geological model and interpreted continuity, although the 
deeper blocks with limited drill support were not necessarily classified according to the JORC (2012) 
Code. 

Drilling techniques and hole spacing 

Drilling at the deposit that was used to calculate the Mineral Resource consisted of Reverse Circulation 
(35 RC holes for 90% of total) with supporting Diamond Core drilling (5 holes for 10% of total) from a 
database totalling 107 drill holes (95 RC, 10 Diamond and 2 RC holes with diamond tails). Holes were 
primarily drilled by Jutt Holdings Limited (later renamed Venturex Resources Limited and recently 
renamed Develop Global Limited) between 2008 and 2013. Two diamond holes were drilled by Elf 
Aquatine in 1977.  

Drill holes at Evelyn are orientated primarily towards 130 degress, nearly perpendicular to the 
mineralisation which strikes around 35 - 215 degrees. A few drill holes have been orientated in a 
northwesterly direction, but were drilled too steeply and failed to intersect the orebody.   

Drill sections at Evelyn are typically spaced 30m apart, with holes spaced 15 to 20m apart on section.  

Sampling and sub-sampling techniques 

RC drilling typically used a number of different diametre face sampling hammers that ranged between 
5” and 6”.  Two to five metre composite samples were typically collected using a pvc spear in 
unmineralised portions, but sampled at 1m intervals in mineralised zones through the use of splitters 
on the rig.  

Diamond core drilling used conventional diamond coring techniques at either NQ or HQ core sizes. Drill 
core was oriented by the drillers placing orientation marks on the bottom of the core at the end or start 
of every run. Drill core recovery was not recorded, but based on visual assessments from core photos 
appeared to be very high or in full. The core was typically marked up, photographed and geologically 
logged at site. Core was sampled by cutting the nominated samples in half or quarters for geochemical 
assays. 

Field duplicate samples were typically collected at a ratio of 1:25 samples. 
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Sample analysis method 

Samples were submitted to Ultratrace in Perth for either fusion, or 4 acid digestions with ICPES 
determination. Fire Assays with AAS finish were used to determine gold grades. Samples were weighed, 
dried and pulverised to 85% passing 75 micron from which a sub-sample was split that was sent for 
analysis.   

Cut-off grades 

No cut-off grades were applied in reporting the Mineral Resource, reflecting the discrete nature of the 
mineralised zone.  

Estimation Methodology 

Composited drill hole samples (to 1m) contained within the Cu- and Zn-rich mineralised domains 
supported the interpolation of block grades, using a hard boundary interpolation, into the geologically 
guided grade envelopes (0.3% Cu).  Cu, Zn, Pb, Au, and Ag grades were estimated into the model using 
Ordinary Kriging (OK). Search ellipses were aligned along any changing strikes and dips of the domains. 

A combination of methods, including grade histograms, log probability plots and statistical tools, were 
used to ascertain whether top cutting was required. Influences of extreme sample distribution outliers 
are reduced by top-cutting on a domain basis. Based on this statistical analysis of the data population, 
and checks for clustered grades, top-cuts were only applied to Pb and Zn for Domain 1 (1.5% Pb and 
15% Zn), plus Zn and Au for Domain 3 (9% Zn and 2.5ppm Au).  No top-cuts were required for the 
internal high-grade domains. 

The moderate nugget effect was modelled for both Cu and Zn and a minimum of 6 and a maximum of 
12 composited (1m) samples were used in any one block estimate (limited to a maximum of 4 per hole), 
within increasing search ellipses of 45m, 90m with the third pass populating any remaining blocks. 

Block sizes for each deposit model were based upon the average drill spacing, with block sizes (10m) 
set to approximately half of the drill spacing in the northing and elevation directions. Sub-celling was 
used to constrain the large block sizes within the geological envelopes.  

A total of 219 density measurements were derived at Evelyn - 20 by immersion methods on core from 
hole JED005 drilled through the centre of Lode 1 (with internal high-grade domain 8) and the remaining 
199 by pycnometry (by laboratory Ultratrace, now part of Bureau Veritas) on RC pulps.  Statistical 
analysis initially focused on comparing the pycnometry results with the immersion method (including 
reviewing core photos for potential porosity). As the results are consistent, the pycnometry results were 
included in the full statistical analysis, including by mineralised domains, rock type, oxidation and 
potential correlation with multi-element assays (including sulphide zone elements Fe, Cu, Zn, Pb and S 
– and combinations thereof).  The result for the combined Cu+Zn+Pb regression was determined to be 
most appropriate for the mineralised domains. Bulk density has been assigned to all waste material on 
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the basis of weathering state. The bulk density factors applied to the waste are 2.40 g/cm3 in the oxide, 
and 2.9 g/cm3 in fresh/transition zone material. 

Bulk densities have been calculated into the fresh mineralised zones of the block model based on the 
proportion of Cu, Zn and Pb using regressions as follows: 

Cu < 7.5%: ( ( Cu% + Zn% + Pb% ) x 0.2032 ) + 2.90 

Cu >= 7.5%: ( ( Cu% + Zn% + Pb% ) x -0.022 ) + 4.60 

The oxidised zones of the mineralisation have been assigned a bulk density of 3.25 g/cm3. 

Classification criteria 

The Mineral Resource has been classified on the basis of confidence in the geological model, continuity 
of mineralized zones, drilling density, confidence in the underlying database and the available bulk 
density information. All factors considered; the resource estimate has in part been assigned to Indicated 
resources with the remainder to the Inferred category. 

Drill spacing supports Indicated Classification up to 15m past the core 15m x 30m drilling. Drill spacing 
supporting Inferred is up to 50m, depending on geological model confidence and mineralisation 
continuity.  Some volumes of extrapolated mineralisation domains were not classified, where the 
interpolated block grades and geological understanding were not reasonably supported by drilling 
and/or understanding of geological continuity to satisfy the requirement for an Inferred classification. 

Mining and metallurgical methods and parametres 

Two early-stage sighter flotation test work on composite RC drill chip samples from Evelyn was carried 
out by Mineral Engineering Technical Services in 2008. The flotation results showed that the samples 
responded well and conventionally to rougher flotation with good recovery of copper (93% - 94% split 
between the Cu and Zn concentrates) and zinc (85% - 90% recovery in the Zn concentrate), but the grade 
profiles and concentrate grades need further optimisation. The presence of elevated Co grades may 
result in a by-product credit, but further work is required.  
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APPENDIX 2:  Drill hole collar details and intercepts for Mineral Resource domains at the Evelyn Deposit (MGA Zone 50) 

HoleID 
Hole 
Type 

MGA 
Easting 

MGA 
Northing RL 

Hole 
Depth (m) Dip 

MGA 
Azimuth Domain 

Depth 
From (m) 

Interval 
(m) Cu % Zn % Pb % Ag ppm Au ppm 

JED001 DD 588032.9 7667073.0 79.4 132.3 -54.0 120.5 3 73.15 6.78 0.84 0.80 0.22 26 0.7 

JED002 DD 588008.8 7667047.9 80.6 150.2 -55.0 110.0 3 82.35 6.05 2.37 12.02 1.13 76 1.1 

JED003 DD 588037.3 7666909.3 75.8 225.3 -60.0 322.0 NSI        

JED004 DD 587842.4 7666891.3 70.9 182.0 -58.8 114.5 NSI        

JED005 DD 587888.7 7666913.1 71.5 99.4 -60.0 131.6 1 68.3 10.7 3.43 4.13 0.25 53 1.0 

JED006 RC_DT 587994.3 7667285.4 82.0 435.6 -60.0 130.0 NSI        

JED007 RC_DT 588005.2 7667268.9 83.1 339.5 -60.0 130.0 NSI        

JED008 DD 587966.2 7667312.4 79.3 72.0 -60.0 130.0 NSI        

JED009 DD 587941.3 7667341.4 78.9 498.7 -60.0 130.0 4 365.6 1.2 0.49 0.10 0.01 3 0.0 

JED010 DD 587963.8 7667314.5 79.3 466.0 -60.0 120.0 NSI        

JER001 RC 587905.0 7666812.0 71.0 105.0 -60.0 285.0 NSI        

JER002 RC 587908.2 7666823.1 70.7 66.0 -60.0 302.0 NSI        

JER003 RC 587941.0 7666861.7 71.6 54.0 -60.0 327.0 1 53 1 0.89 1.77 0.37 31 0.4 

JER004 RC 587961.7 7666906.5 74.9 54.0 -60.0 136.0 NSI        

JER005 RC 588049.3 7666941.2 79.2 54.0 -60.0 297.0 NSI        

JER006 RC 588059.5 7667000.8 86.5 54.0 -60.0 297.0 3 33 12 5.46 2.75 0.88 57 0.7 

JER007 RC 588098.8 7667018.0 82.8 54.0 -60.0 277.0 NSI        

JER008 RC 588078.7 7667020.5 85.2 54.0 -60.0 282.0 3 46 8 1.29 1.97 0.37 28 0.5 

JER009 RC 588077.0 7666979.4 80.9 54.0 -60.0 292.0 NSI        

JER010 RC 587805.6 7666737.4 68.7 55.0 -60.0 272.0 NSI        

JER011 RC 588066.1 7667082.1 84.8 132.0 -61.6 164.2 3 80 20 1.40 0.61 0.14 31 0.6 

JER012 RC 588099.5 7667020.4 83.1 130.0 -60.0 302.0 3 77 6 1.13 1.77 0.15 21 0.5 

JER013 RC 588115.6 7666996.0 78.7 187.0 -60.3 292.0 3 98 3 1.02 0.71 0.10 9 0.3 

JER014 RC 588095.4 7666973.4 78.3 169.0 -60.0 302.0 NSI        

JER015 RC 588069.0 7666934.2 76.8 151.0 -60.0 317.0 NSI        

JER017 RC 587841.0 7666820.9 69.5 60.0 -60.0 122.0 NSI        

JER018 RC 587854.5 7666861.2 70.5 120.0 -60.0 122.0 1 53 2 0.35 2.73 0.37 15 0.0 
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HoleID 
Hole 
Type 

MGA 
Easting 

MGA 
Northing RL 

Hole 
Depth (m) Dip 

MGA 
Azimuth Domain 

Depth 
From (m) 

Interval 
(m) Cu % Zn % Pb % Ag ppm Au ppm 

JER019 RC 587988.3 7667030.4 81.0 157.0 -60.0 122.0 NSI        

JER020 RC 588030.9 7667070.4 79.5 151.0 -61.0 115.7 3 87 20 2.62 4.77 0.45 62 1.4 

JER021 RC 588065.9 7667098.8 83.6 168.0 -60.0 107.0 NSI        

JER022 RC 588040.0 7667092.0 79.5 163.0 -60.0 122.0 3 113 1 0.26 0.33 0.03 3 0.0 

JER023 RC 588067.5 7667103.7 83.5 181.0 -61.5 87.0 NSI        

JER024 RC 587861.6 7666880.3 71.2 120.0 -61.3 122.0 1 66 1 0.39 4.59 1.05 20 0.0 

JER025 RC 587855.9 7666906.2 70.6 178.0 -61.3 122.3 1 90 4 0.33 7.06 0.62 13 0.0 

JER026 RC 587944.5 7666924.2 74.7 90.0 -60.2 124.1 NSI        

JER027 RC 588003.9 7666885.6 73.5 168.0 -60.0 292.5 NSI        

JER028 RC 587953.0 7666959.6 77.7 120.0 -58.0 110.5 NSI        

JER029 RC 587994.7 7667012.2 83.2 90.0 -55.0 112.0 NSI        

JER030 RC 588003.1 7667028.7 82.8 120.0 -55.0 112.0 3 68 5 0.39 0.82 0.15 11 0.0 

JER032 RC 588030.5 7667077.3 78.8 168.0 -66.0 110.0 NSI        

JER034 RC 588038.5 7667122.2 80.0 214.0 -70.0 110.0 NSI        

JER035 RC 588089.6 7667207.9 88.8 220.0 -57.0 110.0 NSI        

JER036 RC 588143.0 7667274.4 82.2 216.0 -58.0 110.0 NSI        

JER037 RC 588183.2 7667342.9 76.7 246.0 -58.0 110.0 NSI        

JER038 RC 588224.6 7667396.1 79.3 258.0 -70.0 110.0 NSI        

JER039 RC 587799.2 7666985.2 71.2 80.0 -60.0 122.0 NSI        

JER041 RC 587968.5 7666861.1 71.9 174.0 -58.0 307.0 NSI        

JER042 RC 587884.7 7666983.8 73.5 202.0 -60.0 130.0 1 147 2 1.34 10.00 0.85 45 0.3 

JER042 RC 587884.7 7666983.8 73.5 202.0 -60.0 130.0 4 183 4 0.27 1.20 0.07 8 0.0 

JER043 RC 587815.3 7666883.5 71.0 160.0 -60.0 130.0 NSI        

JER044 RC 587880.8 7666900.1 70.8 100.0 -60.0 130.0 1 61 21 3.28 6.22 0.37 63 1.7 

JER045 RC 587883.2 7666858.4 70.8 22.0 -60.0 130.0 1 21 1 0.56 0.25 0.23 3 0.1 

JER046 RC 587874.4 7666866.1 71.2 82.0 -60.0 130.0 1 37 18 3.94 8.28 0.53 63 1.0 

JER047 RC 587909.0 7666951.4 73.6 118.0 -60.8 134.1 1 85 9 2.66 3.27 0.28 54 0.8 

JER048 RC 587489.5 7666197.0 69.8 22.0 -60.0 90.0 NSI        

JER049 RC 587469.0 7666197.3 69.4 76.0 -60.0 90.0 NSI        
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HoleID 
Hole 
Type 

MGA 
Easting 

MGA 
Northing RL 

Hole 
Depth (m) Dip 

MGA 
Azimuth Domain 

Depth 
From (m) 

Interval 
(m) Cu % Zn % Pb % Ag ppm Au ppm 

JER052 RC 587919.2 7667012.6 75.7 166.0 -59.5 132.4 1 130 10 0.34 1.22 0.12 12 0.2 

JER053 RC 587759.3 7666769.1 67.6 118.0 -61.0 130.0 NSI        

JER054 RC 587716.6 7666719.3 68.1 112.0 -62.0 130.0 NSI        

JER055 RC 587699.1 7666671.3 67.9 100.0 -61.0 130.0 NSI        

JER056 RC 587913.4 7667089.5 79.0 262.0 -60.9 130.6 4 231 11 0.67 1.48 0.11 12 0.2 

JER057 RC 587878.8 7667045.6 75.2 250.0 -60.3 133.0 NSI        

JER058 RC 587918.0 7667153.5 75.0 280.0 -60.0 130.0 NSI        

JER059 RC 587951.0 7667079.5 77.6 196.0 -62.0 129.6 NSI        

JER060 RC 587893.9 7666927.1 72.0 112.0 -61.0 133.0 1 72 20 2.74 8.20 0.61 50 1.4 

JER061 RC 587873.5 7666932.2 71.4 136.0 -60.3 130.8 1 111 2 0.66 8.72 0.82 35 0.2 

JER062 RC 587909.2 7666920.2 72.6 82.0 -60.6 131.0 1 64 8 2.77 3.29 0.12 37 0.9 

JER063 RC 587926.2 7666915.0 72.8 58.0 -61.2 129.2 1 40 6 1.98 1.59 0.22 29 0.5 

JER064 RC 587929.0 7666945.8 74.9 82.0 -60.7 130.0 1 64 10 1.66 1.39 0.17 28 0.4 

JER065 RC 587940.0 7666909.2 73.6 40.0 -61.5 131.5 NSI        

JER066 RC 587893.7 7666958.0 72.8 148.0 -60.2 132.7 1 105 13 3.06 3.91 0.36 53 1.1 

JER067 RC 587894.6 7666890.9 71.1 76.0 -60.8 129.6 1 51 7 2.38 4.34 0.18 36 0.9 

JER068 RC 587907.7 7666882.4 71.3 52.0 -61.0 131.2 1 31 11 4.03 4.56 0.23 35 0.6 

JER069 RC 587905.6 7666991.9 74.8 148.0 -60.1 131.0 1 122 11 2.56 2.84 0.14 33 1.4 

JER070 RC 587921.9 7666980.0 75.4 124.0 -60.9 130.4 1 97 16 2.01 2.41 0.37 38 0.9 

JER071 RC 587939.0 7666974.8 77.1 88.0 -60.0 130.0 NSI        

JER072 RC 587868.9 7666840.2 69.0 21.0 -60.0 130.0 1 2 15 0.70 0.35 0.10 4 0.0 

JER073 RC 587864.9 7666843.2 69.1 46.0 -61.3 131.2 1 16 20 5.64 0.94 0.17 12 0.1 

JER074 RC 587906.8 7667025.4 75.2 166.0 -60.5 130.0 1 147 15 2.26 4.39 0.17 36 1.7 

JER075 RC 587851.0 7666844.0 69.0 62.0 -61.8 132.1 NSI        

JER076 RC 588252.4 7667601.5 83.4 51.0 -60.0 90.0 NSI        

JER077 RC 588150.9 7667600.5 83.5 72.0 -60.0 90.0 NSI        

JER081 RC 587768.9 7667010.6 77.0 88.0 -60.0 130.0 NSI        

JER082 RC 587731.3 7667043.0 77.6 154.0 -60.0 130.0 NSI        

JER083 RC 587793.2 7667085.7 81.9 130.0 -60.0 130.0 NSI        
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HoleID 
Hole 
Type 

MGA 
Easting 

MGA 
Northing RL 

Hole 
Depth (m) Dip 

MGA 
Azimuth Domain 

Depth 
From (m) 

Interval 
(m) Cu % Zn % Pb % Ag ppm Au ppm 

JER084 RC 587725.1 7666981.9 74.3 88.0 -60.0 130.0 NSI        

JER085 RC 587691.8 7666938.0 74.7 205.0 -60.0 130.0 NSI        

JER090 RC 587580.6 7666402.3 74.3 100.0 -59.8 120.0 NSI        

JER091 RC 587540.5 7666423.4 72.9 160.0 -60.4 120.0 NSI        

JER092 RC 587592.0 7666509.8 73.3 148.0 -60.1 120.0 NSI        

JER093 RC 587527.0 7666323.3 72.9 100.0 -60.7 120.0 NSI        

JER094 RC 588233.8 7667477.4 83.3 292.0 -60.8 90.0 NSI        

JVR001 RC 588262.0 7667203.0 80.0 102.0 -90.0 2.0 NSI        

JVR002 RC 588338.0 7667308.0 80.0 93.0 -90.0 2.0 NSI        

JVR009 RC 587384.0 7666795.0 80.0 36.0 -90.0 2.0 NSI        

JVR011 RC 588232.0 7667151.6 82.6 67.0 -60.0 252.0 NSI        

WPE101 DD 587965.0 7666851.0 70.4 132.5 -60.0 310.0 NSI        

WPE102 DD 588113.0 7666981.0 77.6 130.3 -50.0 310.0 3 102.5 1.25 0.62 0.68 0.02 4  
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JORC Code, 2012 Edition – Table 1 report  

Section 1 Sampling Techniques and Data 

(Criteria in this section apply to all succeeding sections.) 

Criteria 
 

JORC Code Explanation 
 

Commentary 
 

Sampling 
techniques 

• Nature and quality of sampling (e.g., cut channels, random chips, or specific 
specialised industry standard measurement tools appropriate to the minerals 
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 (e.g., ‘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 (e.g. submarine nodules) may warrant disclosure of detailed 
information. 

• The prospect was evaluated by a combination of DD and RC drill holes. 
• A total of 105 out of 107 holes were drilled between 2007 and 2013. 
• DD drill cores were typically halved or quartered for sampling.  The sample lengths 

ranged from 0.25 m to 1.5m in ore zones. Intervals outside ore zones were at times 
analysed as 4m composites. 

• RC samples typically consisted of 2 to 5m composites outside ore zones and 1m samples 
inside mineralised zones. For samples greater than 1m in length, composites were 
typically collected using spears, while 1m samples in ore zones were typically run through 
a riffle or cone splitter, producing samples of approximately 3 kg for analysis. 

Drilling 
techniques 

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

• The prospect was evaluated by a combination of 10 DD and 95 RC drill holes and 2 RC 
holes with diamond tails.  

• The size of DD drill holes was mostly NQ and some HQ. 
• RC drills sizes was reported to have been conducted using a 5” to 6.0” face sampling 

hammers.  
Drill sample 
recovery 

• Method of recording and assessing core and chip sample recoveries and 
results assessed. 

• Measures taken to maximise sample recovery and ensure representative 
nature of the samples. 

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

• DD drill core recoveries were described as “high”, but no core recovery data appears to 
have been recorded. Visual assessment from core photos where available indicate very 
high core recoveries for mineralised zones. 

• Where RQD has been captured, (Rock Quality Description – percentage of core greater 
than 10cm in length) is generally above 80%. 

• In 2010, the condition of RC drill holes were described as ‘‘dry’, but detailed information 
is not available. 

• No sample recovery or grade analysis was undertaken. 
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Criteria 
 

JORC Code Explanation 
 

Commentary 
 

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, 
channel, etc.) photography. 

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

• DD drill core was qualitatively logged and photos for approximately half the holes are 
available. 

• RC drill chips were qualitatively logged and sampled. 
• All holes have been logged in full. 

Sub-
sampling 
techniques 
and sample 
preparation 

• 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 

sampled 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 

material 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. 

• DD core was halved by a diamond saw except those cores which were sent for 
metallurgical test work (which were quartered).  

• 1 m RC drill chips were collected and split using a riffle or cone splitter. 
• Sample preparation involved weighing, oven drying and pulverisation to pass a grind size 

of 85% at 75 µm. 
• Jutt Holdings Limited (renamed Venturex Resources Ltd, recently renamed Develop 

Global Limited) primarily used duplicates for Quality Control with a frequency of 
approximately 1 in 25. The procedure for creating duplicate samples have not been 
detailed. Duplicates show good repeatability with individual outliers noted. 

• The sample sizes are considered appropriate. 

Quality of 
assay data 
and 
laboratory 
tests 

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

• For geophysical tools, spectrometres, handheld XRF instruments, etc., the 
parametres 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 (e.g. standards, blanks, 
duplicates, external laboratory checks) and whether acceptable levels of 
accuracy (i.e. lack of bias) and precision have been established. 

• Samples were analysed at a commercial laboratory, Ultratrace. Analytical techniques 
used to determine grade were primarily FS-ICPES and 4A-ICPES. 

• No geophysical tools were used. 
• Company QAQC data consists of 86 field duplicates. Laboratory QAQC data includes use 

of numerous standards, repeats and blanks.   
• The dataset is assessed as having acceptable levels of accuracy and precision.  

Verification 
of sampling 
and 
assaying 

• The verification of significant intersections by either independent or alternative 
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. 

• No verification procedures were documented for the historical exploration campaign. 
• No dedicated twins have been completed at Evelyn. An analysis of DD and RC drilling in 

proximity shows good repeatability. 
• Core from diamond hole JED005 was analysed by the MInalyzer continuous XRF scanner 

in Perth in 2020. The XRF results confirmed the tenure of mineralisation in JED005 and 
previously reported. 

 
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. 

• All drill hole collars were surveyed by Develop using DGPS.  
• The grid system was MGA_GDA94, Zone 50. 
• A conversion to local grid was used as follows: 
• 2 common points, 40 degrees rotation from MGA north: 
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Criteria 
 

JORC Code Explanation 
 

Commentary 
 

• Quality and adequacy of topographic control. • Pt1: 7667000N, 588000E ->5000N, 10000E 
• Pt2: 7667500N, 588200E ->5511.58N, 9831.852E 
• Downhole survey by single-shot Eastman camera every 30 m OR through Gyro survey (26 

holes) 
• Topographic control was undertaken by a combination of external survey control points, 

photogrammetry analysis and DGPS readings. 
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. 

• The nominal drill spacing was 20 m by 30 m. 
• The drill spacing is considered adequate for geological and grade continuity 

interpretation to support the declaration of a Mineral Resource. 
• No sample compositing was applied. 

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. 

• The orientation of most drill holes was directed to 130 degrees, which is approximately 
perpendicular to the orientation of the stratabound mineralisation.  

• No bias sampling is identified. 

Sample 
security 

• The measures taken to ensure sample security. • There is no documentation of the sample security of the historical samples. 
• Procedures previously employed by Develop include storage in a secure facility on site, 

before being collected by Toll IPEC.  The samples were reportedly delivered directly to a 
laboratory in Perth.  An online tracking system was reportedly used. 

Audits or 
reviews 

• The results of any audits or reviews of sampling techniques and data. • The drilling database inherited from Develop was imported into a relational SQL Server 
database using DataShed™ (industry standard drill hole database management 
software) by external consultancy, Mitchell River Group. All original assay files were 
obtained and reimported as part of the database migration. 
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Section 2 Reporting of Exploration Results 

(Criteria listed in the preceding section also apply to this section.) 

Criteria 
 

JORC Code Explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

• Type, reference name/number, location and ownership including 
agreements or material issues with third parties such as joint ventures, 
partnerships, overriding 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 Evelyn prospect is located within granted Mining Lease M47/1455 which is 
currently in good standing. 

• The tenement occurs within the granted Ngarluma Native Title Claim. 
• The tenement is subject to a 2.4% NSR royalty payable to a third party, a 0.8% Royalty 

payable to Anglo American, as well as WA State royalties. 
• Anax has an 80% interest in the tenements and Develop (ASX:DVP) holds the remaining 

20% interest. Develop is free carried through to a decision to mine. 
Exploration 
done by other 
parties 

• Acknowledgment and appraisal of exploration by other parties. • The Evelyn prospect has been explored by several exploration companies including 
Aquitaine, Homestake Australia and Ourwest Corporation since 1972. 

• Much of the historical drilling was undertaken by Develop and this historical work 
appears to be of a consistently high standard. 

Geology • Deposit type, geological setting and style of mineralisation. • The Evelyn copper-zinc-lead-silver-gold deposit comprises two high-grade shoots 
which are hosted within an altered volcaniclastic turbiditic sediment. 

• Evelyn occurs within the Archaean-aged Pilbara Craton, a granite-greenstone terrane 
formed between 3,600 Ma and 2,800 Ma.  

• Mineralisation is interpreted to be of the Volcanic Hosted Massive Sulphide (VHMS) 
style. These deposits are interpreted to form in close association with submarine 
volcanism through the circulation of hydrothermal fluids and subsequent exhalation 
of sulphide mineralisation on the ancient seafloor similar to present-day black 
smokers. VHMS mineralisation typically forms concordant or strata-bound lenses of 
polymetallic semi-massive to massive sulphides, which are underlain by discordant 
feeder-type vein-systems and associated alteration. 

Drill hole 
Information 

• 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: 

• easting and northing of the drill hole collar 
• elevation or RL (Reduced Level – elevation above sea level in metres) of the 

drill hole collar 
• dip and azimuth of the hole 
• down hole length and interception depth 
• hole length. 

• Detailed drill hole data have been previously periodically publicly released by Develop.  
• A full list of intersections that informed the Mineral Resource has been included. 
• All relevant drill hole information has been presented, including collar and survey 

information for both new and historical drilling. 
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Criteria 
 

JORC Code Explanation Commentary 

• 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. 

Data 
aggregation 
methods 

• In reporting Exploration Results, weighting averaging techniques, maximum 
and/or minimum grade truncations (e.g. 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 
aggregation 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. 

• All reported assays were length weighted. 
• No top-cut was applied. 
• No data aggregation was applied.  
 

Relationship 
between 
mineralisation 
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 (e.g. ‘down hole length, true width not 
known’). 

• The inclined drill holes intercepted the mineralisation at an oblique angle.  
• The relationship between the geometry of the mineralisation and the drill hole 

orientation has already been reflected in the grade shell interpretation. 
• Downhole widths are quoted for all drill holes and are approximately 75% of true 

widths. 

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 
appropriate sectional views. 

• A plan and a section have been included in this report to support the declaration of 
the MRE. 

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. 

• All relevant results have been reported. 

Other 
substantive 
exploration 
data 

• Other exploration data, if meaningful and material, should be reported 
including (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. 

• Not Applicable. 

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

• The potential for lateral and down-dip extensions has been identified and will be 
investigated through a detailed review of historical data, in particular historical 
geophysics.  
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Criteria 
 

JORC Code Explanation Commentary 

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

 

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 
integrity 

• 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 
Mineral Resource estimation purposes. 
 

• The original database was compiled by Develop and maintained as a Microsoft SQL 
Server database. 

• The data was imported by Anax’s database consultants into a relational SQL Server 
database using DataShed™ (industry standard drill hole database management 
software). 

• The data are constantly audited and any discrepancies checked by Anax personnel 
before being updated in the database. 

 • Data validation procedures used. • Normal data validation checks were completed on import to the SQL database. 
• Data has not been checked back to WAMEX reports. All original assay files have been 

obtained and have been imported into the database. 
 

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

 

• Wendy Beets (Anax Exploration Manager) and Geoff Collis (Anax Geological 
Consultant) have visited the site. Drill collar locations have been observed and 
representative rock samples have been collected.  

Geological 
interpretation 

• 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 Project area is located within the Archaean-aged Pilbara Craton, a granite-
greenstone terrane formed between 3,600 Ma and 2,800 Ma (Van Kranendonk et al., 
2002).  The Pilbara Craton is unconformably overlain, along its southern margin, by 
late Archaean-Palaeoproterozoic volcanic and sedimentary rocks of the Hamersley 
Basin Group. 

• The Pilbara Craton has been subdivided into Eastern, Central and Western granite-
greenstone terranes based on their distinctive structural styles and stratigraphy.  The 
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Criteria JORC Code explanation Commentary 

• 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. 
 

Eastern Terrane consists of large, ovoid, domal granitoid complexes that are 
partially mantled by belts of tightly folded and steeply dipping low-grade volcano-
sedimentary rock that become progressively younger with distance from the 
granitoids.  Deposition of the greenstone succession began before 3,500 Ma and 
continued to about 2,950 Ma; however, much of it had accumulated by about 3,240 
Ma.  The Western Granite-Greenstone Terrane is characterised by linear, northeast-
trending belts that are truncated on their northwestern margin by the northeast-
trending Sholl Shear Zone.  Greenstone deposition occurred between ca. 3,270 Ma 
and 2,929 Ma (Van Kranendonk et al., 2002). 

• The Eastern and Western granite-greenstone terranes are separated by the Central 
Granite-Greenstone Terrane.  Sediments consist mainly of the De Grey Group (3,015 
Ma to 2,950 Ma) and the adjacent volcano-sedimentary rocks of the Whim Creek 
Group.  The main geological feature of the Central Granite-Greenstone Terrane area 
is the Mallina Basin, a rift-like basin that is largely filled by sediments of the De Grey 
Group.  Several large granitoid plutons are intruded into this sequence at ~2,950 Ma 
and 2,765 Ma (Van Kranendonk et al., 2002). 

• The Evelyn prospect, located 25 km south of the major Mons Cupri and Whim Creek 
prospects, occurs along the contact between mafic-ultramafic units of the De Grey 
Group and sediments of the Constantine Sandstone which forms part of the north-
plunging Croydon Anticline of the Mallina Basin.  The sequence is considered a 
lateral equivalent of the Whim Creek Greenstone Belt.  The mineralisation has been 
interpreted to have formed in a volcanogenic massive sulphide (VMS) 
orhydrothermal setting.   

• These deposits are interpreted to form in close association with submarine 
volcanism through the circulation of hydrothermal fluids and subsequent exhalation 
of sulphide mineralisation on the ancient seafloor similar to present-day black 
smokers. VMS mineralisation typically forms concordant or strata-bound lenses of 
polymetallic semi-massive to massive sulphides, which are underlain by discordant 
feeder-type vein-systems and associated alteration. 

• Drilling has revealed that copper-zinc mineralisation is hosted in a sequence of 
volcaniclastic turbiditic sediments along the western limb of the steeply plunging 
Croydon Anticline.  The mineralisation dips steeply to the northwest.  The dimensions 
of the mineralisation extend for approximately 390 m along strike and down dip for 
250 m.  The maximum true width of the mineralisation is ~16 m.  It is characterised 
by high-grade copper and zinc cores with gold grades exceeding 1 g/t.  The 
mineralisation style is somewhat enigmatic and interpreted to be either VMS or 
hydrothermal.   
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Criteria JORC Code explanation Commentary 

• The mineralised domain interpretations were based upon a combination of geology, 
mineralisation (sulphide) logging, supporting multi-element lithochemistry (where 
available) and a lower cut-off grade of 0.3% Cu for the lower-grade boundary.  A 
distinct internal high-grade massive sulphide zone was also modelled correlating to 
an approximate 2% Cu cut-off.  Domains were constrained by drilling along strike 
and extrapolated down plunge roughly to approximately 30m.  Domains were 
extrapolated below the deepest drill intercept based on the geological model and 
interpreted continuity, although the deeper blocks with limited drill support were not 
necessarily classified according to the JORC (2012) Code. 

• Oxidation surfaces were modelled using drillhole logs and  supporting multi-element 
lithochemistry (in particular S, where available). 

• The confidence in the geological interpretation is considered robust. 
• No alternative interpretations have been considered at this stage. 
• Grade wireframes correlate extremely well with the logged geology, in particular the 

observed zoning sulphides present (chalcopyrite/chalcocite, pyrite, sphalerite and 
galena). 

• The key factor affecting continuity is the presence of the zoned sulphide rich 
horizons. 

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 lower limits of the Mineral Resource. 

• The main modelled mineralized domains have a total dimension of 10m (east-west), 
and 300m (north-south) in three key lenses 70-100m long and ranging between -
170m and 95m RL (AMSL).  

Estimation and 
modelling 
techniques 

• 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 
description 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 (e.g. sulphur for acid mine drainage characterisation). 

• Grade estimation using Ordinary Kriging (OK) was completed using Geovia Surpac™ 
software for Cu, Pb, Zn, Au and Ag. 

• Drill spacing typically ranges from 15m x 30m with some wider spaced fringe areas 
(at depth) up to 100m. 

• Drill hole samples were flagged with wire framed domain codes. Sample data was 
composited for elements Cu, Pb, Zn, Au and Ag to 1m using a best fit method. Since 
all holes were typically sampled on 1m intervals, there were only a very small 
number of residuals in the diamond core holes that were sampled to geological 
contacts.  

• A combination of methods, including grade histograms, log probability plots and 
statistical tools, were used to ascertain whether top cutting was required. Influences 
of extreme sample distribution outliers are reduced by top-cutting on a domain 
basis. Based on this statistical analysis of the data population, top-cuts were only 
applied to Pb and Zn for Domain 1 (1.5% Pb and 15% Zn), plus Zn and Au for Domain 
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Criteria JORC Code explanation Commentary 

• 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 

resource 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. 

3 (9% Zn and 2.5ppm Au).  No top-cuts were required for the internal high-grade 
domains.   

• Directional variograms were modelled by domain using traditional variograms. 
Nugget values are moderate (around 30%) and structure ranges up to 50m. Domains 
with more limited samples were assigned variography of geologically similar, 
adjacent domains. 

• Block model was constructed with parent blocks of 4m (E) by 10m (N) by 10m (RL) 
and sub-blocked to 1m (E) by 2.5m (N) by 2.5m (RL). All estimation was completed to 
the parent cell size.  

• Three estimation passes were used. The first pass had a limit of 45m, the second 
pass 90m and the third pass searching a large distance to fill the blocks within the 
wire framed zones. Each pass used a maximum of 12 samples, a minimum of 6 
samples and maximum per hole of 4 samples.  

• Search ellipse sizes were based primarily on a combination of the variography and 
the trends of the wire framed mineralized zones. Hard boundaries were applied 
between all estimation domains. 

• Validation of the block model included a volumetric comparison of the resource 
wireframes to the block model volumes. Validation of the grade estimate included 
comparison of block model grades to the declustered input composite grades plus 
swath plot comparison by easting, northing and elevation. Visual comparisons of 
input composite grades vs. block model grades were also completed. 

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

• Tonnes have been estimated on a dry basis. 

Cut-off 
parametres 

• The basis of the adopted cut-off grade(s) or quality parameters applied. • Cut-off grades primarily coincide with sulphide zonation, in particular Cu-rich 
(chalcopyrite) and Zn-rich (sphalerite) dominant zones. 

• Cut-off grades were also selected with consideration of expected mining cut-off 
grades. 

Mining factors or 
assumptions 

• Assumptions made regarding possible mining methods, minimum mining 
dimensions 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 
parametres when estimating Mineral Resources may not always be rigorous. 
Where this is the case, this should be reported with an explanation of the 

• Based on the orientations, thicknesses and depths to which the mineralised lodes 
have been modelled, plus their estimated grades for Cu and Zn, the initial mining 
method is expected to be open pit mining. 

• The grades and morphology of the mineralised lenses do appear to be potentially 
amenable to underground mining methods, depending on whether extensions can 
be found at further depth. 
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basis of the mining assumptions made. 
Metallurgical 
factors or 
assumptions 

• The basis for assumptions or predictions regarding metallurgical 
amenability. 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 parametres 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. 

• Sighter Flotation Metallurgical test work was completed on a composite derived from 
RC chips in 2008 by Mineral Engineering Technical Services.  

• Initial metallurgical results suggest that the deposit is amenable to concentration 
through conventional flotation. 

Environmental 
factors or 
assumptions 

• Assumptions made regarding possible waste and process residue disposal 
options. It is always necessary as part of the process of determining 
reasonable 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 consideration of these potential environmental impacts 
should be reported. Where these aspects have not been considered this 
should be reported with an explanation of the environmental assumptions 
made. 

• No environmental studies have been undertaken to date for Evelyn. Baseline field 
studies are being scheduled to commence in the first half of 2022. 

 

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 
measurements, 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 
differences between rock and alteration zones within the deposit. 

• Discuss assumptions for bulk density estimates used in the evaluation 
process of the different materials. 

• A total of 219 density measurements were derived at Evelyn - 20 by immersion 
methods on core from hole JED005 drilled through the centre of Lode 1 (with internal 
high-grade domain 8) and the remining 199 by pycnometry (by laboratory 
Ultratrace, now part of Bureau Veritas) on RC pulps. 

• Statistical analysis initially focused on comparing the pycnometry results with the 
immersion method (including reviewing core photos for potential porosity). As the 
results are consistent, the pycnometry results were included in the full statistical 
analysis, including by mineralised domains, rock type, oxidation and potential 
correlation with multi-element assays (including sulphide zone elements Fe, Cu, Zn, 
Pb and S – and combinations thereof). 

• The result for the combined Cu+Zn+Pb regression was determined to be most 
appropriate for the mineralised domains. Bulk density has been assigned to all 
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waste material on the basis of weathering state. The bulk density factors applied to 
the waste are 2.40 g/cm3 in the oxide, and 2.9 g/cm3 in fresh/transition zone 
material. 

• Bulk densities have been calculated into the fresh mineralised zones of the block 
model based on the proportion of Cu, Zn and Pb using regressions as follows: 

o Cu < 7.5%: ( ( Cu% + Zn% + Pb% ) x 0.2032 ) + 2.90 
o Cu >= 7.5%: ( ( Cu% + Zn% + Pb% ) x -0.022 ) + 4.60 

• The transitional mineralized zone has been assigned a bulk density of 3.25 g/cm3. 
Classification • The basis for the classification of the Mineral Resources into varying 

confidence categories. 
• Whether appropriate account has been taken of all relevant factors (i.e. 

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. 

• The Mineral Resource has been classified on the basis of confidence in the geological 
model, continuity of mineralized zones, drilling density, confidence in the underlying 
database and the available bulk density information. 

• All factors considered; the resource estimate has in part been assigned to Indicated 
resources with the remainder to the Inferred category. 

Audits or reviews • The results of any audits or reviews of Mineral Resource estimates. • Whilst Mr. Barnes (Competent Person) is considered Independent of Anax, no third-
party review has been completed of the January 2022 resource. 
 

Discussion of 
relative 
accuracy/ 
confidence 

• Where appropriate a statement of the relative accuracy and confidence level 
in the Mineral Resource estimate using an approach or procedure deemed 
appropriate 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 appropriate, a qualitative discussion of the factors that 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 
technical and economic evaluation. Documentation should include 
assumptions made and the procedures used. 

• These statements of relative accuracy and confidence of the estimate should 

• The relative accuracy of the Mineral Resource estimate is reflected in the reporting 
of the Mineral Resource as per the guidelines of the 2012 JORC Code. 

• The statement relates to global estimates of tonnes and grade. 
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be compared with production data, where available. 
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