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Bundarra Metallurgical Testwork Demonstrates Production of High Grade  

Copper Concentrate at High Recoveries 

Duke Exploration Limited (ASX:DEX) (“Duke”) is pleased to announce results of the comprehensive 

metallurgical testwork conducted on the copper mineralisation at the Bundara Copper Project, located 

130km south west of Mackay, Qld.  This announcement will focus on work undertaken specifically on the 

Mt Flora domain. 

KEY POINTS 

 Production of a high value, >25% copper concentrate demonstrated at recoveries over 92%. 

 Mineralogical studies indicate further improvements to concentrate grade and recovery are  

feasible with traditional, low risk techniques. 

 Silver concentrations in the final concentrate at payable levels (>30 ppm). 

 Chalcopyrite is the primary copper mineral and is very well liberated at relatively coarse grind 

sizes reducing plant footprint and production costs. 

 Ore Sorting tests increased copper feed grade by 174% at 97.3% copper recovery. 

Commenting on the Metallurgical Testwork results – Philip Condon, MD: 

“We are excited to receive these Mount Flora metallurgical results. Impressive flotation characteristics are 

indicated and clearly supported by a chalcopyrite dominant Copper mineral species. Copper recoveries 

and concentrate grades are very good along with a relatively coarse grind size and no significant levels of 

any deleterious elements showing up at this stage provide a very solid start. Future work will explore 

further improvement and refinement of these results should be straightforward given the indications we 

have from this initial phase. At this juncture all indications with this work are very encouraging and we are 

enthusiastic to move on to the next phase of testing when appropriate including other resource targets 

that we will be developing at Bundarra.” 
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Metallurgical Testwork 

Introduction 

Historical metallurgical testwork 1, 2 from Mt Flora suggested the copper was present as mainly chalcopyrite with 

minor pyrite and trace concentrations of other base metals.  Open circuit, rougher flotation tests were conducted 

on high grade samples returning concentrate grade and recoveries up to 27.3% and 91.5%, and 22.0% and 97.8% 

respectively.  Although these tests did prove the copper was highly amenable to traditional, low risk flotation 

techniques, a fresh approach was required on the newly defined zones at Mt Flora representative of future mill feed.   

The Bundarra metallurgical project commenced in late 2021 with the submission of two Mt Flora diamond holes 

(DFD004 and DFD005) to Arnofio Laboratories and Bureau Veritas in Perth, WA under the management and 

supervision of JT Metallurgical Services (Figures 1-4).  The aims of the program were to define the key mineralogical 

characteristics of Mt Flora ore likely to make up mill feed to a future plant, undertake a series of flotation tests, 

including locked cycle tests assessing both common and bespoke reagent regimes at various grind sizes, and 

comprehensively assay the final concentrate for optimisation and marketing purposes.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Locality of the Mt Flora Metallurgical testwork core samples relative to the greater Bundarra Project. 

  

 
1 Archbold R.O, Beneficiation of Copper Ore, Mt Flora. Dept of Mining and Metallurgical Engineering, Uni of Qld, 
1975 
2 Kunst P, Core Metallurgy Bundarra Copper Project Report No. 1196A-001, June 2019 
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Figure 2: Plan view of Mt Flora drilling and Metallurgical testwork drill holes DFD004 and DFD005. 

 

Figure 3: Mt Flora cross section showing relationship of the Metallurgical testwork drill holes DFD004 and DFD 005. 
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Figure 4: Mt Flora diamond drill core copper mineralisation DFD004 412-413m. 

Information derived from the current testwork program will provide a basis for future optimisation studies across 

the Bundara Project and initial plant design costings.   

Compositing, Feed Grades and Mineralogy 

48m out of the presented 247m of NQ core from DFD004 and DFD005 were utilised in the generation of the four 

fresh composites which Duke geologists confirm reasonably represents the known Mt Flora domain.  Sub-group 

composites were initially generated, assayed then combined prior to be comprehensively assayed with both optical 

mineralogy and QEMScan conducted on the Master Composite at a conservative grind size of P80 106µm.  

The four composites comprised a single Master Composite representing at least 80% of the known Mt Flora domain, 

and three variability composites assessing high grade, low grade and near-term production ore were generated.  

The optimal conditions were determined through testing the Master Composite then applied to the three variability 

composites.  The Master Composite and near-term composites targeted to the current average mineral resource 

grade of 0.7% Cu.  

All four composites (Table 1) returned close to target copper grades with very low deleterious element 

concentrations (As, Cd, Cl, F and Hg).  There was negligible gold and PGE values. 
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Table 1: Composite Assays. 

  Analyte Unit MC V1- HG V2- LG 
V3- Early 

Prod. 
K

e
y 

Io
n

s 
Cu % 0.92 1.57 0.66 1.11 

Ag ppm 13.5 24.5 8.5 20.5 

Au ppb 26 47 15 31 

Mo ppm 262 460 132 68.5 

Fe % 5.22 6.68 4.41 6.04 

S % 1.71 2.73 1.24 1.82 

Zn ppm 284 448 234 354 

D
e

le
te

ri
o

u
s 

E
le

m
e

n
ts

 

As ppm 26 29 12 23 

Cd ppm 1 1 0.5 1 

Cl ppm 220 560 80 160 

F % 0.06 0.08 0.04 0.06 

Hg ppb 10 10 10 20 

Pb ppm 13 13 13 13 

Chalcopyrite accounts for 98% of all copper and is considered very well liberated at 71% at P80 106µm, with 24% 

present as a quartz binary indicating a clean product at a high recovery is feasible.  No talc or chlorite was observed 

which are common problematic hydrophobic minerals in similar copper projects.  Pyrite is present though too is 

relatively well liberated. 

Flotation 

A series of roughing float tests at grind sizes from P80 75 to 150µm and various reagent regimes were assessed 

ultimately returning the following optimal conditions: 

- A coarse P80 125µm Roughing Feed Size 

- Simplistic reagent regime of 3418A collector, MIBC and Pionera F-250 Depressant  

- Moderate regrind size of P80 49µm 

- pH 10  

These conditions were applied across all variability composites with the open circuit, two stage cleaner testwork 

results presented below (Table 2).  Further grade/recovery improvements are likely through the employment of 

enhanced cleaning conditions or additional cleaning stages.    

Table 2: Variability Open Circuit Roughing and Two Stage Cleaning Results. 

Composite  Combined Con Grade (%) Overall Recovery (%) Mass Pull (%) 

Master Composite 21.3 91.7 3.12 

V1- High Grade 27.2 92.3 5.05 

V2- Low Grade 18.9 88.8 2.59 

V3- Early Development 19.1 92.5 5.25 
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Locked cycle tests were completed on the Master Composite and V1-High Grade composites only reflecting the 

likely future roughing, regrind and two stage cleaning flowsheet as presented in Figure 7. The grade/recovery curves 

are presented in Figure 5.  There was a general improvement in flotation performance with the Master Composite 

and V1 High Grade composites returning a 25% and 27% Cu con grade respectively at 92% recovery.    The trade-

off between Concentrate Grade and Recovery will be determined through the generation of a Net Smelter Return 

(NSR) model with recoveries of 95% and 97% possible respectively targeting a minimum concentrate specification 

of 20% Cu.  

Preliminary discussions with concentrate traders have determined that penalty element concentrations are below 

the penalty limit hence the concentrate can be considered clean and high value (Figure 6 and Table 3).  Therefore, 

it is likely a copper concentrate of ~22% Cu will be targeted returning a ~94% and 96% recovery for Master 

Composite and V1-High Grade respectively.  Silver concentrations in the final concentrate exceeded 300g/t which 

is considered high grade and payable at 89% recovery. 

QEMScan mineralogical testwork completed on the separate locked cycle combined concentrates indicate 

chalcopyrite accounts for ~99% of all copper minerals and is ~95% liberated.  Non-sulphide gangue minerals and 

pyrite are well liberated at ~91% and 79-85% respectively ensuring further grade/recovery improvements are likely 

with tailored cleaning practices.     

Acid Mine Drainage (AMD) tests were conducted on the Master Composite and VC1- High Grade feed and locked 

cycle float tailings.  Through the target removal of chalcopyrite, the AMD potential of each composite reduced 

falling into the Non-Acid Forming (NAF) quadrant as described by AMIRA P387A guidelines.  This will ensure the 

plant tailings will not be acid mine forming.    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Locked Cycle Flotation Tests- Master Composite and V1 High Grade. 
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Figure 6: Master Composite- Final Concentrate Photomicrograph (L) and Float Cell (R). 
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Figure 7: Proposed Flowsheet. 

Table 3: Final Concentrate Analysis (Locked Cycle Combined Concentrates). 

  Sample UNITS MC VC1- HG   

Payable Elements 

Cu % 20.2 21.7 - 

Ag ppm 276 349 - 

Au ppb 196 315 - 

          Penalty Limit 

Penalty Elements 

Pb ppm 114 84 >60,000 

As ppm 89 110 >5000 

F % 0.02 0.014 >0.1% 

Cd ppm 10 12 >500 

Hg ppb 60 70 >100 

Cl ppm 820 1200 TBD 

Zn ppm 4210 4506 TBD 
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Ore Sorting 

Preliminary ore sorting testwork was conducted on selected ore and waste pieces representative of future mill 

presentation.  Two separate composites were generated being ‘Duke Exploration Ore’ and ‘Duke Exploration Waste’ 

which then crushed to -31.5mm prior to being screened at 10mm thus ensuring the optimal 3:1 size ratio.   

The +10mm, -31mm fractions were presented to Steinert’s full sized ore sorter in Perth where it was found that a 

combination of X-Ray, Induction and 3D Laser sensors were required for optimal separation.  All products were 

crushed, split then submitted to Nagrom Laboratories for assay with the results presented in Table 4 reflective of 

the Figure 7 flowsheet. 

The Steinert ore sorter successfully upgraded the copper from 1.02% to 1.78% Cu at 97.7% recovery into the 

modelled mill feed (Milled feed = Ore Sorter Product + Fines). 43.8% of the initial mass was rejected.  These results 

are very encouraging and will be considered in future plant design and costing.     

Table 4: Ore Sorting Testwork Results. 

Stream Mass (kg) Cu Ag Au S As Mo Bi 

Assays kg ppm g/t g/t ppm ppm ppm ppm 

 Calculated ROM Feed 39.7 10262 15 0.02 20359 <100 144 1.05 

 Modelled Mill Feed * 22.3 17830 25 0.03 28349 <100 250 1.48 

 Waste 17.37 545 1 0.002 10100 <100 7 0.5 

Distribution                 

Modelled Mill Feed 56.20% 97.70% 97.00% 94.30% 78.30% -  97.90% 79.20% 

Waste 43.80% 2.30% 3.00% 5.70% 21.70%  - 2.10% 20.80% 

*modelled = Ore Sorter Product + -10mm Fines. 

ROM Crushing/
Screening Ore Sorting Waste 

(Dump)

Ore (Mill)

(+10mm, 
-31.5mm) Drop

Eject

( -10mm) 

 

Figure 7: Ore Sorting Flowsheet 

Future work 

Future metallurgical testwork will be conducted on representative samples generated from other Bundarra targets 

that progress to a resource delineation phase. 
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Competent Person Statement 

The information in this report that relates to Metallurgical testwork results is based on information reviewed by Mr 

Brant Tapley, a Competent Person who is a Member of The Australasian Institute of Mining and Metallurgy.  

Mr Tapley is employed by Duke Exploration Pty Ltd as a consultant through JT Metallurgical Services Pty Ltd. He has 

over 20 years of experience that is relevant to the metallurgy of the style of mineralisation and type of deposit under 

consideration, and to the activity being undertaken, to qualify as a Competent Person as defined in the 2012 Edition 

of the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’. Mr Tapley 

consents to the inclusion in the report of the matters based on his information in the form and context in which it 

appears. 
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Appendix 2: JORC Code, 2012 Edition,  
Checklist of Assessment and Reporting Criteria 

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. 

• Triple-tube, HQ sized diamond core samples were 
collected via diamond drill rig. The recovery of core was 
measured and recorded by the driller and checked and 
corroborated by the logging geologist. Core recovery was 
excellent throughout the programme and the quality of 
sample is deemed high and fit-for-purpose. 
• Recovery was measured and recorded by the drillers 

on the rig and corroborated by the geologist when 
metre marked. 

• pXRF analysis was conducted to provide indicative 
lithogeochemical data by taking 3 analyses per sample 
interval. These analyses were taken using an Olympus 
Vanta VMR XRF Analyser with all beams enabled for 10 
seconds each. 

 

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). 

• An AED Alton track mounted diamond rig was used to 
recover HQ sized core. 3 m rods were used, and triple tube 
methods were used to ensure sample recovery, especially 
through clay zones. Core was oriented using a reflex tool. 

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. 

• All The drilling crew measured each run and recorded the 
amount of core recovered. This was double checked by the 
geologist when the core was metre marked. Due to the 
competent nature of the rocks at Mt Flora there was 
minimal core loss. Recovery was recorded as a percentage 
per metre. The average recovery for the total programme 
was 100%. 

• Triple tubing was used to ensure maximum sample 
recovery. 

• Due to the high level of recovery, an assessment of the 
relationship between recovery and grade was not required. 
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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. 

• All core was logged by a geologist at a centimetre 
resolution. Features of interest that were logged include; 
lithology, alteration, structure and chemical composition 
(acquired through pXRF analysis).    

• Geological logging is considered qualitative while 
structural, geochemical and geotechnical logging via pXRF 
geochemical analysis is considered quantitative. All core 
trays were photographed, as well as lithologies of interest in 
the core. 

• 100% of the core from the drilling was geologically logged 
and the geological data recorded in the drill database. The 
total length of core logged from the programme was 
 

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. 

• All core was supplied for metallurgical testing.  
• Sample sizes are considered appropriate to the grain size of 

the material sampled. 

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, spectrometers, handheld XRF 
instruments, etc, the parameters 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. 

• pXRF analyses were taken using an Olympus Vanta VMR XRF 
Analyser with all beams enabled for 10 seconds each, with 
no calibration factors applied. XRF readings were taken at a 
rate of 10 per sample interval on the core and averaged to 
provide a single reading. 

• Examination of previous pXRF results on RC chips from 
Bundarra drilling using the same sub-sampling and analysis 
techniques shows a strong positive linear correlation with 
laboratory assay results (slope of 0.87 and R2 of 0.77) 

• Metallurgical composites and flotation products were 
submitted to Bureau Veritas for assay where standards and 
blanks were included.   

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. 

• The data is collected via Duke Exploration Ltd.’s auto-
validating, controlled spreadsheets with drop down menu 
entry. These sheets are loaded into an Access database 
using automatic scripting and are then subjected to a range 
of further tests for errors. Any issues were communicated 
to site within 24 hours and resolved before the data was 
accepted. The data is then validated within the database and 
brought into Micromine and further visual checks 
conducted. One database administrator conducts all data 
merging and storage into the database to ensure the 
integrity of the data. 

• No data has been adjusted. 
• Metallurgical results have been reviewed and checked by 

the supervising metallurgist 
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Criteria JORC Code explanation Commentary 

Location of 

data points 
• Accuracy and quality of surveys used to locate drill 

holes (collar and down-hole surveys), trenches, mine 
workings and other locations used in Mineral 
Resource estimation. 

• Specification of the grid system used. 
• Quality and adequacy of topographic control. 

• The drill holes have been accurately surveyed using a 
mmGPS in MGA 94/Zone 54. 

• Topographic control has been adopted from a recent aerial 
geophysical program and has been corrected to height 
values from the DGPS survey. The topographic control is 
considered to be highly accurate. 

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 drilling reported has been carried out targeting specific 
areas of interest, drilled to maximize sample recovery. 

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 drilling orientation was planned to drill down the 
mineralised structure to maximise mineralised material. 

Sample 

security 
• The measures taken to ensure sample security. • Core trays were removed daily from the drill site and locked 

in a shed. The samples were transported by a professional 
freight company to the laboratory in Perth. 

• JT Metallurgical Services oversaw all flotation tests through 
to the sealing of flotation products for submission 

• Metallurgical testwork samples were placed in sealed bags 
then cold storage prior to submission to the Bureau Veritas 
for assay  

Audits or 

reviews 
• The results of any audits or reviews of sampling 

techniques and data. 
• No audits have been conducted by external parties at this 

stage. Internal review by various company personnel has 
occurred. 

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. 

• EPM 26499 ‘Bundarra’ is located south of Nebo, QLD, 
and is held 100% by Duke Exploration Ltd. Parts of the 
tenement have native title interests with the Barada 
Barna people. 

• No known impediments. 
 

Exploration 

done by other 

parties 

• Acknowledgment and appraisal of exploration by other 
parties. 

• Production at Mt Flora began in the 1880s. Numerous 
shafts, to a maximum depth of 38 m, adits and surface 
workings were developed. Mining continued during the 
1970s. Exploration since the 1960s included geological 
mapping (Endeavour Oil 1974-75) soil surveys (CRA 
Exploration 1962, Endeavour Oil 1974-75, Regency 
Resources 2005), rock chip sampling (Endeavour Oil 
1974-75, Chesterfield Mining and Exploration 1983, 
Elliot Exploration 1987, Dominion Gold Operations 
1991, Queensland Metals Corporation 1994), 
Geophysics (magnetics by Planet Metals in 1967 and 
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Criteria JORC Code explanation Commentary 

Elliot Exploration 1987, gravity by Carpentaria Gold in 
1984, IP by Endeavour Oil in 1975, and VTEM by 
Regency in 2014). Endeavour Oil drilled six diamond 
drillholes in 1975, and Queensland Metals Corporation 
drilled two percussion holes in 1994. Endeavour Oil 
1974-75 carried out trial underground mining, 
metallurgical testwork and resource estimation. 
Endeavour Oil did extensive work at Mt Flora from 
1974-76, including detailed 1:500 scale mapping, rock 
chip sampling, geophysics, drilling and extending adits 
and shaft sinking. Petrology was done on ore material 
taken from the base of a shaft sunk on the Flora lode in 
1972 (Endeavour Oil, 1974). Near surface narrow lode 
mineralisation was detected in the Mt Flora area using 
IP geophysics, and Endeavour Oil considered IP to be a 
useful reconnaissance tool. Six diamond holes were 
drilled to successfully test IP anomalies at depth. In 
1974-75 Endeavour Oil undertook a mining exploration 
program and used this work to complete a resource 
estimate for the Mt Flora lodes.  

• Elliot Exploration re-assayed the Endeavour Oil core for 

gold in 1987. In 1994 Normandy drilled two holes: MFP 

01 and MFP 02 near the top of Mt Flora, and Regency 

Mines 2001-2013 did mapping and soil sampling, and 

apparently drilled RC holes in 2001, although no data 

were reported. 

Geology • Deposit type, geological setting and style of 
mineralisation. 

• Copper, gold, silver and molybdenum mineralisation at 
Bundarra is located within 500 m of the contact zone 
between the Bundarra Granodiorite and Back Creek 
Group sediments. Argillite has been contact 
metamorphosed to an andalusite hornfels argillite, for a 
800m thick hornfels zone surrounding the 
granodiorite. Mineralisation at Mt Flora occurs in 
structurally controlled lodes, which crosscut the 
granodiorite-sediment contact, with mineralisation 
occurring on both sides of the contact.  Mineralisation 
is hosted by faults and fractures, associated with 
sheeted quartz veins, hematite, limonite and pyrite. The 
lodes have massive sulphides with high copper 
percentages (>10%). Silver and zinc are present, as well 
as molybdenum and gold. It is assumed the 
mineralisation is the same as Quorn. 

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: 
o easting and northing of the drill hole collar 
o elevation or RL (Reduced Level – elevation above 

sea level in metres) of the drill hole collar 
o dip and azimuth of the hole 
o down hole length and interception depth 
o hole length. 

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

• See Figures 1 - Figure 7 and Tables 1 – Table 4 in the 
main text. 

 

 

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. 

• Significant pXRF intersections were calculated using a 
pXRF 0.1% Cu cut off, with a minimum width of 1 metre 
and including 3 metres of internal waste. No grade 
capping was applied. 
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Criteria JORC Code explanation Commentary 

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’). 

• These are the first holes drilled into the Quorn prospect 
and the orientation of the copper mineralisation is not 
known. The holes are thought to be drilling 
perpendicular to the mineralisation based off mapping 
surrounding outcrops.  

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. 

• See Figures 1 – Figure 7 in the main text. 
 

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 information regarding metallurgical test work has 
been reported in the above announcement.   
 

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. 

• Synthesis of geophysical data   
• The primary Cretaceous Bundarra Igneous Complex 

(BIC) comprises 4 main poly- phase plutons, with 
potential concealed, variably magnetic plutons and 
satellite stocks to the east (trending NNW along a 
possible early orogen-parallel fault zone) and 
southwest (concealed and associated with localised 
domal folding of Blenheim Fm (Pb) sediments. The Bg2 
& Bg4 plutons are sub-circular, magnetically zoned 
(particularly the latter), and appear potentially as a 
second phase of emplacement into the Bg1 & Bg3 
plutons.  

• The BIC also includes numerous small-scale, sub 
elliptical to subcircular (and occasionally magnetically 
zoned) bodies; these may include syn- to post-
primary- phase intrusive stocks (including possible 
porphyries?), and hydrothermal alteration zones 
(breccias etc?).  

• The potential subsurface extent of the main plutonic 
complex below hornfelsed Pb sediments has been 
highlighted in the magnetic interpretation; however, 
there are ambiguities as to whether some of the 
magnetic zonation in these areas lies within the 
granitoids, or in the overlying hornfelsed sediments (a 
combination of both is probable).  

• The BIC appears to be emplaced along a broad NE-
trending structural corridor, with the Bg2 & Bg4 plutons 
emplaced along a major ENE-trending transfer 
structure / bend along the main fault system (NE-1 FZ). 
The NE-trending structural corridor may represent an 
earlier Palaeozoic basement-basin fault, reactivated 
during and post- emplacement of the BIC. The faults 
are partially obscured by the intrusions.  

• The main NE-1 and NE-2 FZs are associated with a 
major ENE-trending horsetail splay of fault strands 
(transfer zone) intersecting Bg4, and a N-trending 
corridor of reverse faults acting as a linking zone 
between the main NE-faults. The N-trending structural 
corridor is coincident with the Mt Flora Cu 
mineralisation.  

• Other key structures in the district include a series of N-
S, NW-SE and E-W trending structural corridors; these 
may represent deeper-seated, long lived fault zones, 
with potential to have influenced emplacement of 2nd 
order intrusions and/or hydrothermal alteration (and 
mineralising?) fluids.  

• A series of 63 target zones for potential Cu, Cu-Au 
mineralisation (porphyry, hydrothermal breccia, 
polymetallic vein etc styles) have been selected based 
on lithological, structural and (where available) 
alteration criteria (from the available geophysical and 
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Criteria JORC Code explanation Commentary 

geochemical datasets).  
• The target zones and rankings should be reviewed and 

updated with any further data available, and compared 
to currently existing targets from previous studies.  
 
Metallurgical Testwork (Phase 1) 

• A desktop study was completed by Core Metallurgy Pty 
Ltd, using the most recent drill data and flotation 
testwork results to perform an order-of magnitude 
assessment of processing and operating options for a 
mine at Mt Flora. The goal of the study was to produce 
indicative flowsheets and the associated capital and 
operating costs to subsequently evaluate the feasibility 
and economic viability of producing a copper 
concentrate via conventional open pit mining and 
processing methods from deposits in the Bundarra 
project area. 

• The cost estimates provided within the review are of a 
preliminary nature and should have an expected 
accuracy range of 25% to 45%. Scoping testwork to 
assess metallurgical processing options was conducted 
by Core in May and June 2019 and these data were 
used to constrain the review. 

• Key assumptions include all mining will be from an 
open-pit, throughput rate will be 500,000 tonnes per 
annum of sulphide ore, a concentrate grade for copper 
of 24% and silver of 398 g/t Ag, concentrate filter cake 
delivered to Mt Isa by road transport and a locally based 
drive in/out workforce is available at Mackay or in the 
surrounding area. 

• The study considered twelve processing options with 
the Base Case capital cost estimate for the supply and 
construction of a concentrator with a nominal capacity 
of 500,000 dry tonnes per annum to produce a saleable 
rougher copper concentrate is estimated at 
approximately A$56.3 million. 

• Order of magnitude operating costs for a greenfield 
EPCM and second-hand process plant, at A$31-34 per 
tonne, were significantly lower compared to Builder 
Owner Operator (A$47-51 per tonne) and Contract 
Crushing / Direct Shipped Ore (A$65-89 per tonne) 
options. 

• A copper cut-off grade of 0.2% Cu represents the 
economic cut-off grade for the project using the 
current copper price and cost estimates above. 
 
Metallurgical Testwork (Phase 2) 

• The Bundarra metallurgical project commenced in late 
2021 with the submission of two Mt Flora diamond 
holes (DFD004 and DFD005) to Arnofio Laboratories 
and Bureau Veritas in Perth, WA under the management 
and supervision of JT Metallurgical Services.  The aims 
of the program were to define the key mineralogical 
characteristics of Mt Flora ore likely to make up mill 
feed to a future plant, undertake a series of flotation 
tests, including locked cycle tests assessing both 
common and bespoke reagent regimes at various grind 
sizes, and comprehensively assay the final concentrate 
for optimisation and marketing purposes.   

• A single Master Composite representing at least 80% of 
the known Mt Flora domain, and three variability 
composites assessing high grade, low grade and near-
term production ore were generated.  The optimal 
conditions were determined through testing the Master 
Composite then applied to the three variability 
composites.  

• The Master Composite and near-term composites 
targeted to the current average mineral resource grade 
of 0.7% Cu.  

• Production of a high value, >25% copper concentrate 
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proven at recoveries over 92% 
• Mineralogical studies indicate further improvements to 

concentrate grade and recovery are feasible with 
traditional, low risk techniques 

• Silver concentrations in the final concentrate at payable 
levels (>300ppm) 

• Chalcopyrite is very well liberated at relatively coarse 
grind sizes reducing plant footprint 

• Ore Sorting increased copper feed grade by 174% at 
97.3% copper recovery 

• Preliminary discussions with concentrate traders 
suggest penalty element concentrations are negligible 
 

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). 

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

• Further work will include drilling other prospects 
around the Bundarra Intrusive Complex (BIC) to test 
results returned from the geophysical survey synthesis, 
pXRF soil surveys and mapping and integrating the 
structural studies with drill targeting.    
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