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ASX ANNOUNCEMENT 

6 November 2019 

CASSINI MINERAL RESOURCE HITS 50,400 NICKEL TONNES AS RECENT 
DRILLING CONFIRMS SUBSTANTIAL NEW HIGH-GRADE KAMBALDA DEPOSIT  

12,600 nickel tonnes grading 4.7% Ni added from just six drill holes since the last update  

Highlights 

• Cassini Mineral Resource increased to 1.254Mt @ 4.0% Ni for 50,400 nickel tonnes   

• Over 86% of the Mineral Resource now in the Indicated category, available for conversion to Ore Reserves 

• The additional 12,600 nickel tonnes were added at an average grade of 4.7% Ni 

• Tremendous ‘nickel banking’ from only six drill holes since the last Mineral Resource update, as the CS5 

surface delivers higher grades over thicker intervals 

• Cassini now one of the largest and highest grade nickel Mineral Resources in the Kambalda district 

• New Cassini Mineral Resource to be included in Nickel Restart Feasibility Study, due in Q1 2020  

• Mincor’s total Kambalda Mineral Resource inventory now stands at 4.9Mt @ 3.8% Ni for 187,900 nickel 

tonnes, with 84% in the Indicated/Measured category 

• Maiden Ore Reserve to be announced around the same time as the DFS in the March 2020 quarter 

 
Mincor Resources NL (ASX: MCR, “Mincor” or the “Company”) is pleased to announce a further substantial increase 
in the Mineral Resource for the Cassini nickel sulphide deposit at Kambalda, with the short diamond drilling program 
completed since the August 2019 Mineral Resource update, underpinning a 33% increase in contained nickel to 
50,400 tonnes. 
 
The updated Indicated and Inferred Mineral Resource, comprising 1.254 million tonnes @ 4.0% Ni, represents an 
increase of 12,600 high-grade nickel tonnes. Importantly, the addition of 269,000 tonnes of ore was delivered at a 
grade of 4.7% Ni, increasing the average grade of the Mineral Resource from 3.8% Ni to 4.0% Ni and confirming 
Cassini as one of the largest and highest-grade nickel deposits in the Kambalda district.  
 
In addition, over 86% of the expanded Mineral Resource is now classified in the higher-confidence Indicated 
category, and is available for conversion to Ore Reserves.  
 
Mincor’s Managing Director, David Southam, said the continued rapid growth in the Cassini Mineral Resource this 
year in terms of tonnage, grade and quality vindicated the Company’s faith and confidence in the significant 
untapped exploration potential of this newly defined district within the Kambalda region.  
 
“From a Maiden Mineral Resource of 18,700 nickel tonnes in August last year, Cassini has grown quickly into a 
substantial asset for our shareholders, one of the cornerstone deposits of our plan to restart nickel production at 
Kambalda and the most significant greenfields discovery seen in the district in over two decades.  
 
“Since our last Mineral Resource update in August 2019, we established a short-term plan to complete a bespoke 
drill program aimed at upgrading this beachhead resource for inclusion in the Definitive Feasibility Study – and we 
have more than achieved this outcome in just six drill holes, which is an exceptional return in terms of nickel tonnes 
by any measure,” Mr Southam said. “We like to think of it as extremely cost effective ‘nickel banking’.” 
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“The last four drill intercepts in particular have been stand-outs and show that the CS5 surface is becoming both 
higher grade and thicker the deeper we drill – which bodes well for the future exploration of this and the other 
parallel channels from the planned underground workings to be established at Cassini.  
 
“With 50,000 nickel tonnes now delineated and drilled from surface, we believe that Cassini displays the same 
characteristics of all large, long-life orebodies discovered and mined in the Kambalda region. What is particularly 
exciting is that it is the first greenfields discovery in the Kambalda region for decades on a newly identified contact. 
 
“The updated Cassini Mineral Resource will now be incorporated into the ongoing Definitive Feasibility Study for 
our Nickel Restart Strategy, which we are planning to release in the March quarter next year, along with a Maiden 
Ore Reserve.” 
 
Mincor and Cassini Mineral Resources 
 
Following the completion of the updated Cassini Mineral Resource, the total nickel Mineral Resources across 
Mincor’s Kambalda tenements now stands at 4.9Mt @ 3.8% Ni for 187,900 nickel tonnes. 
 
The Cassini Mineral Resource now stands at 1.254Mt @ 4.0% Ni for 50,400 nickel tonnes. The latest Cassini 3D 
resource shape is depicted below. 
 

 
Figure 1: Cassini 3D of basalt surface and resource shapes  
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Technical Summary – Mineral Resource Estimation Methodology and Data  

Cassini Mineral Resources were estimated by independent consultants from Cube Consulting Pty Ltd in conjunction with 
Mincor technical staff. 

 
Geology and Geological Interpretation 

The Cassini Nickel Project area lies on the southern end of the Widgiemooltha Dome in the southern part of the Archaean 
Norseman–Wiluna Greenstone Belt. 

The geology of the area consists of a recent cover sequence of sands and muds linked to lake systems in the north. 
Sediments of the Black Flag group are intersected in the upper parts of drilling on the eastern side of the Project. 
Underlying this is a basaltic unit which appears to be similar in characteristics to the Devons Consul basalt in Kambalda 
but not seen in other areas of the Widgiemooltha Dome. 

Thick ultramafic sequences underlie this basalt, which have thin sedimentary units within it. High MgO ultramafic occurs 
immediately above the underlying basalt (equivalent to the Mount Edwards Basalt). This ultramafic unit has consistent 
>30% MgO and whilst spinifex textures are not preserved several flows can be inferred from geochemistry. 

The nickel mineralisation occurs within a structurally modified channel in a synclinal fold with mineralisation extending 
to the west to the apex of the anticline and to the east associated with sediments up the eastern limb. The mineralisation 
is also stoped out by two subparallel to plunge porphyry dykes associated with small-scale step faults. 

Drilling Techniques 

Drill holes are all NQ or HQ diamond drill-holes with density measurements taken with every sample interval. 

Sampling and Subsampling Techniques 

Diamond core is marked in 1m or to geological contacts and half sawn, half is sampled and the rest retained in core trays. 

All the samples collected for assaying weighed 1–3kg, which is considered appropriate for grain sizes of the material 
expected. 

Sample Analysis Method 

Mincor samples were sent to either ALS in the 2015 campaign or Bureau Veritas for the recent campaigns. The samples 
were oven dried and pulverised. A small subsample is then dissolved in a four-acid digest and analysed via Inductively 
Coupled Plasma – Mass Spectrometry (ICP-MS). Ore grade results are reread with a higher dilution to achieve accuracy 
above the upper limits of the routine method. This method is considered a near total measure of nickel. 

Estimation Methodology 

• Ordinary kriging (OK) estimation method was used to estimate nickel, cobalt, copper, arsenic iron, magnesium oxide 
sulphur and density into the 3D block model. 

• Variogram calculations were carried out on the 1m composites from three main domains (shoots 2, 3, 4 and 5), the 
other domains had too few samples for variography. The variogram parameters for the three well informed domains 
were therefore used to represent the poorly informed domains.  

• Samples were composited to 1m within each estimation domain, using fixed length option and a threshold inclusion 
of samples at sample length 50% of the targeted composite length. 

• The influence of extreme grade values was reduced by top-cutting where required. The top-cut levels were 
determined using a combination of top-cut analysis tools (grade histograms, log probability plots and coefficients of 
variation (CVs). Top-cuts were reviewed and applied on a domain basis. 

• Kriging neighbourhood analysis (KNA) was used to determine the most appropriate block size and other estimation 
parameters such as minimum and maximum samples, discretisation, to be used for the estimation. 

• Parent block size of 10m x 10m x 4m in the X, Y, Z directions respectively was used, and they were sub-blocked to 
2.5m x 0.25m x 0.5m. This was deemed to be appropriate for block estimation and modelling the selectivity for an 
underground operation. 
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• Elements were estimated in three passes with the first pass using optimum search distance of 120m to 50m as 
determined through the KNA process and the second run was set at double the first pass and a third at four times 
the primary search distance in order to populate all blocks. 

Cut-off Grade 

Cut-off grade for reporting is 1% nickel, in line with recommendations from Mincor. Resources would likely be mined via 
underground methods. Thus, a 1% nickel lower cut-off was deemed appropriate. 

Resource Classification Criteria 

Blocks have been classified as Indicated or Inferred essentially based on data spacing and using a combination of search 
volume and number of data used for the estimation. Indicated Mineral Resources are defined nominally on 25mE x 40mN 
spaced drilling or less. Inferred Mineral Resources are defined by data density greater than 25mE x 40mN spaced drilling 
and confidence that the continuity of geology and mineralisation can be extended along strike and at depth. 

Classification limits may vary where grade and geology are extremely continuous, even though drill spacing extends 
passed the nominal limits specified. 

The resource classifications are based on the quality of information for the geological domaining, as well as the drill 
spacing and geostatistical measures to provide confidence in the tonnage and grade estimates. 
 
The Mineral Resource estimate appropriately reflects the Competent Person’s view of the deposit. 
 

 

Figure 2: Cassini cross-section 6491570N 
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The information in this Public Report that relates to Exploration Results and Mineral Resource Estimates is based on information 
compiled by Robert Hartley, who is a Member of The Australasian Institute of Mining and Metallurgy. Mr Hartley is a full-time employee 
of Mincor Resources NL. Mr Hartley has sufficient experience that is relevant to the style of mineralisation and type of deposit under 
consideration and to the activity that he is undertaking to qualify as Competent Persons as defined in the 2012 Edition of the 
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr Hartley consents to the inclusion in 
the report of the matters based on his information in the form and context in which it appears. 

 

- ENDS - 

For further details, please contact:      Media Inquiries: 

David Southam         Nicholas Read 

Managing Director        Read Corporate 

Mincor Resources NL        Tel: (08) 9388 1474 

Email: d.southam@mincor.com.au  

Tel: (08) 9476 7200   

www.mincor.com.au 

  

mailto:d.southam@mincor.com.au
http://www.mincor.com.au/
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APPENDIX 1: Nickel Mineral Resources and Ore Reserves 

Nickel Mineral Resources as at 5 November 2019 

RESOURCE 
MEASURED INDICATED INFERRED TOTAL 

Tonnes Ni (%) Tonnes Ni (%) Tonnes Ni (%) Tonnes Ni (%) Ni tonnes 

Cassini    1,092,000 4.0 162,000 4.3 1,254,000 4.0 50,400 

Long    410,000 4.0 340,000 4.4 750,000 4.2 32,000 

Redross   39,000 4.9 138,000 2.9 67,000 2.9 244,000 3.2 7,900 

Burnett  - - 241,000 4.0 - - 241,000 4.0 9,700 

Miitel  156,000 3.5 408,000 2.8 27,000 4.1 591,000 3.1 18,100 

Wannaway  - - 110,000 2.6 16,000 6.6 126,000 3.1 3,900 

Carnilya*  33,000 3.6 40,000 2.2 - - 73,000 2.8 2,100 

Otter Juan  2,000 6.9 51,000 4.1 - - 53,000 4.3 2,300 

Ken/McMahon**  25,000 2.7 183,000 3.9 54,000 3.2 262,000 3.7 9,600 

Durkin North  - - 417,000 5.3 10,000 3.8 427,000 5.2 22,400 

Durkin Oxide    154,000 3.2 22,000 1.7 176,000 3.0 5,200 

Gellatly  - - 29,000 3.4 - - 29,000 3.4 1,000 

Voyce  - - 50,000 5.3 14,000 5.0 64,000 5.2 3,400 

Cameron  - - 96,000 3.3 - - 96,000 3.3 3,200 

Stockwell  - - 554,000 3.0 - - 554,000 3.0 16,700 

TOTAL  256,000 3.7 3,973,000 3.7 712,000 4.1 4,940,000 3.8 187,900 

Note:  

• Figures have been rounded and hence may not add up exactly to the given totals.  

• Note that nickel Mineral Resources are inclusive of nickel Ore Reserves. 

*Nickel Mineral Resource shown for Carnilya Hill are those attributable to Mincor – that is, 70% of the total Carnilya Hill nickel Mineral Resource. 
**Ken/McMahon also includes Coronet (in the 2010/11 Annual Report it was included in Otter Juan).   

The information in this report that relates to nickel Mineral Resources is based on information compiled by Rob Hartley, who is a Member of the 
Australasian Institute of Mining and Metallurgy. Mr Hartley is a full-time employee of Mincor Resources NL and has sufficient experience relevant 
to the style of mineralisation and type of deposit under consideration, and to the activity which he is undertaking to qualify as a Competent Person 
as defined in the 2012 edition of the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr Hartley 
consents to the inclusion in this report of the matters based on his information in the form and context in which it appears. 

Nickel Ore Reserves as at 30 June 2019 

RESERVE 
PROVED PROBABLE TOTAL 

Tonnes Ni (%) Tonnes Ni (%) Tonnes Ni (%) Ni tonnes 

Burnett  - - 271,000 2.6 271,000 2.6 6,900 

Miitel  28,000 2.6 129,000 2.2 157,000 2.3 3,600 

Durkin North  - - 708,000 2.5 708,000 2.5 17,700 

TOTAL  28,000 2.6 1,108,000 2.5 1,136,000 2.5 28,200 

Note:  

• Figures have been rounded and hence may not add up exactly to the given totals.  

• Note that nickel Mineral Resources are inclusive of nickel Ore Reserves. 
 

The information in this report that relates to nickel Ore Reserves is based on information compiled by Paul Darcey, who is a Member of the 
Australasian Institute of Mining and Metallurgy. Mr Darcy is a full-time employee of Mincor Resources NL and has sufficient experience relevant to 
the style of mineralisation and type of deposit under consideration, and to the activity which he is undertaking to qualify as a Competent Person as 
defined in the 2012 edition of the “Australian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr Darcey consents 
to the inclusion in this report of the matters based on his information in the form and context in which it appears. 
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APPENDIX 2: JORC Code, 2012 Edition – Table 1 

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 downhole 
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 1m samples from which 3kg was pulverised to produce a 
30g 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. 

• Mineralisation is visible so only a few metres 
before and after intersection are sampled. 

• For diamond drill core, representivity is 
ensured by sampling to geological contacts. 
Diamond samples are usually 1.5m or less. 

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.). 

• Diamond drill core is NQ or HQ sizes. All surface 
core is orientated.  

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. 

• For diamond core, recoveries are measured for 
each drill run. Recoveries generally 100%. Only 
in areas of core loss are recoveries recorded 
and adjustments made to metre marks. 

• There is no relationship to grade and core loss. 

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 drilling is geologically logged and stored in 
database.  

• For diamond core, basic geotechnical 
information is also recorded. 

Subsampling 
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 subsampling 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. 

• Half cut diamond sawn core sampled, marked 
up by Mincor geologists while logging and cut 
by Mincor field assistants.  

• Sample lengths to geological boundaries or no 
greater than 1.5m per individual sample. 

• As nickel mineralisation is in the 1% to 15% 
volume range, the sample weights are not an 
issue vs grain size. 
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Criteria JORC Code explanation Commentary 

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. 

• Drill core assayed by four-acid digest with ICP 
finish and is considered a total digest.  

• Reference standards and blanks are routinely 
added to every batch of samples. Total QAQC 
samples make up approx. 10% of all samples. 

• Monthly QAQC reports are compiled by 
database consultant and distributed to Mincor 
personnel. 

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. 

• As nickel mineralisation is highly visible and can 
be relatively accurately estimated even as to 
grade, no other verification processes are in 
place or required. 

• Holes are logged on Microsoft Excel templates 
and uploaded by consultant into Datashed 
format SQL databases; these have their own in-
built libraries and validation routines. 

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. 

• Surface holes surveyed in by differential GPS in 
MGA coordinates by registered surveyor both 
at set out and final pick up.  

• Downhole surveys are routinely done using 
single shot magnetic instruments. Surface holes 
or more rarely long underground holes are also 
gyroscopic surveyed.  

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. 

• Current drill-hole spacing is 40–80m between 
sections and 10–25m between intercepts on 
sections. 

• This program is infilling to a nominal 20–40m 
strike spacing to allow for a possible 
Inferred/Indicated Resource classification. 

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. 

• Surface drill-holes usually intersect at various 
angles to contact due to the complex folding in 
the Cassini area. 

• Mineralised bodies at this prospect are 
irregular which will involve drilling from other 
directions to properly determine overall 
geometries and thicknesses. 

Sample 
security 

• The measures taken to ensure sample security. • Core is delivered to logging yard by drilling 
contractor but is in the custody of Mincor 
employees up until it is sampled. Samples are 
either couriered to a commercial lab or 
dropped off directly by Mincor staff. 

Audits or 
reviews 

• The results of any audits or reviews of sampling techniques and 
data. 

• In-house audits of data are undertaken on a 
periodic basis. 

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. 

• All resources lie within owned 100% by Mincor 
Resources NL. Listed below are tenement 
numbers and expiry dates: 

o M15/1457 – Cassini (01/10/2033) 
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Criteria JORC Code explanation Commentary 

Exploration 
done by other 
parties 

• Acknowledgment and appraisal of exploration by other parties. • Jupiter Mines and WMC have previously 
explored this area, but Mincor has 
subsequently done most of the drilling work. 

Geology • Deposit type, geological setting and style of mineralisation. • Typical “Kambalda” style nickel sulphide 
deposits. 

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 downhole 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. 

• All drill holes have been previously reported. 

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. 

• Composites are calculated as the length and 
density weighted average to a 1% Ni cut-off. 
They may contain internal waste; however, the 
1% composite must carry in both directions.  

• The nature of nickel sulphides is that these 
composites include massive sulphides (8–14% 
Ni), matrix sulphides (4–8% Ni) and 
disseminated sulphides (1–4% Ni). The relative 
contributions can vary markedly within a single 
orebody. 

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 general strike and dip of the basalt contact 
is well understood so estimating likely true 
widths is relatively simple, although low angle 
holes can be problematic. 

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 3D image and cross section 

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 holes are represented on the 3d image and 
characterised by grade ranges to show 
distribution of metal. 

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. 

• Downhole electromagnetic modelling has been 
used to support geological interpretation 
where available. 

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. 

• Resources at the extremities are usually still 
open down plunge (see 3D image). 
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Section 3: Estimation and Reporting of Mineral Resources  
(Criteria listed in section 1, and where relevant in section 2, also apply to this section) 

Criteria JORC Code explanation Commentary 

Database 
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. 

• Data validation procedures used. 

• All assay data is sent electronically from the assay lab to 
Maxwell Geoservices, Mincor’s database consultant for 
upload into the SQL database. All other data is filled in on 
Microsoft Excel templates which then imported into the 
SQL database. 

• Validation occurs when the geologist uses updated access 
extracts to both plot and visually inspect drill-hole data. 

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

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

• The Competent Person has visited the site and inspected 
the drill core on numerous occasions over the last 12 
months. 

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 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. 

• Geological domaining and mineralised shoot 
interpretation is considered appropriate. The geometry 
and location of the mineralised shoots (seven separate 
shoots are currently defined) and ultramafic/basalt 
contact is well drilled and understood – as existing drilling 
was added, the interpretation stood up well to the new 
data, and wholesale changes to the geological 
interpretation were not required. This indicates a sound 
understanding of the geological framework of the deposit. 

• Of the 52 drill holes that intercept the mineralised shoots, 
51 are very good quality recent diamond core holes. The 
single RC hole is also of good quality. 

• There is little scope for alternative interpretation beyond 
extending the limits of the mineralisation away from 
drilling. 

• The mineralised shoots are comprised of massive sulphide 
and matrix disseminated nickel sulphides and are defined 
by geological logging and with Ni grade >1%. 

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 shoots plunge to the south at about 40° to 45° and 
extend for ~700m down plunge. The shoots vary in width 
(east-west) from 2m up to 50m wide and vary in vertical 
thickness from 1m to more than 10m with an average of 
3–5m. The upper limit of mineralisation is 60m below 
surface, extending to at least 500m vertically below 
surface. 

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). 

• 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 

• Estimation of nickel, cobalt, copper, arsenic sulphur, iron 
magnesium oxide and bulk density was by Ordinary 
Kriging within the mineralised shoots, using Datamine’s 
‘dynamic anisotropy’ process. This allows the search 
ellipse and variogram directions to rotate locally to reflect 
local variations in dip and strike of the mineralised shoots. 

• Drill-hole samples were length and density weight 
composited to 1m downhole, which was the most 
frequent sample size.  

• Variography was done in Isatis software for the five 
variables to be estimated. 

• Quantitative kriging neighbourhood analysis (QKNA) was 
used to determine the search neighbourhood. 

• The minimum number of samples required was six, with a 
maximum of 18. 

• First pass search ellipse radii were similar to the 
variogram ranges, with the same anisotropy as the 
variogram models. For the major shoots, this was 100m 
down plunge, 40m across strike and 5m perpendicular to 
plunge. For the smaller shoots, the search was 50m x 20m 
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Criteria JORC Code explanation Commentary 

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. 

x 5m. 

• If a block was not estimated with this first search pass, a 
second pass twice the size of the first was used, and a 
third pass four times the original search was used if 
required. For the main shoots, >90% of the blocks were 
informed on the first or second pass. The third pass was 
only required for some of the smaller, less well-informed 
shoots. For a very small percentage of blocks that did not 
receive a grade estimate (<2%), default shoot grades were 
assigned. 

• Grade caps were not used for nickel, as there were no 
extreme outlier values. Grade capping was used for cobalt 
and copper, with one or two samples per shoot capped. 
For arsenic, there more extreme high values. In this case, 
an estimate was run for capped and uncapped samples, 
with the uncapped estimate retained in the block that 
contained the extreme grade, but the capped estimate 
used for blocks distant to the extreme arsenic sample 
locations. 

• Parent block size was 10mE x 10mN x 4mRL. Drill spacing 
is ~20mE x 40mN. QKNA showed significantly better 
results for the 10x10x4m blocks compared to larger block 
sizes (e.g., 10mE x 20mN x 4mRL). Sub-blocks (minimum 
of 1.25mE x 2.5mN x 0.5mRL) were used to represent the 
mineralised shoot geometry, but grade estimation was 
into parent blocks. The block model volumes per shoot 
were compared to the wireframe volumes and were very 
close. The block model was not rotated. 

• Hard boundaries were used for grade estimation, with 
each mineralised shoot estimated separately (i.e. no data 
sharing between shoots or with non-mineralised areas). 

• The block model was validated for all variables by 
checking tonnage-weighted grade estimates against input 
sample data per shoot, semi-local comparisons of model 
and sample grades by using swath plots, and by extensive 
visual inspection of the block grades and input data on 
screen. All these methods show that the grade estimates 
honour the input data satisfactorily. 

• This is a maiden Mineral Resource estimate, and 
therefore there are no previous estimates or production 
data to compare with. 

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

• Tonnages are estimated on a dry basis.  

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or quality 
parameters applied. 

• The mineralised shoots have been defined 
stratigraphically and >1% Ni. No cut-off grade has been 
used for reporting, but is essentially 1% Ni.  

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 
parameters when estimating Mineral Resources may 
not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of 
the mining assumptions made. 

• Mining would be by underground methods, such as those 
used at the nearby Redross, Mariners and Miitel nickel 
mines. There is existing infrastructure in place. Minimum 
mining widths would be in the order of 2m. 

• Ore would be transported by road train to BHP Nickel 
West’s nearby Kambalda nickel processing operation. 
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Criteria JORC Code explanation Commentary 

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 parameters 
made when reporting Mineral Resources may not 
always be rigorous.  

• Where this is the case, this should be reported with an 
explanation of the basis of the metallurgical 
assumptions made. 

•  metallurgical testwork has been completed on a master 
composite representing average mining grade with 
appropriate dilution materials. 

• Results indicated normal Kambalda sulphide recoveries 
comparable to other mines in the area. 

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. 

• Ore treatment would be at BHP Nickel West’s Kambalda 
nickel processing operation, which has been in operation 
for 50 years and has adequate tailing facilities. Haulage of 
waste rock to surface would be minimal, and any 
potentially acid forming material would be encapsulated 
in the waste rock dump. Surface disturbance would be 
minimal, as existing infrastructure would be used. 

• Hypersaline ground water from the overlying sediments 
would be discharged to lakes to the north. 

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. 

• Bulk density has been determined by water immersion 
techniques for drill core for every sampled interval. 

• The drill core is solid, and is not porous, and thus 
negligible moisture content. The results are consistent 
with similar rock types at nearby nickel deposits. 

• Bulk density was estimated into the block model, and as 
such local variation is available in the mineralised shoots. 
Densities for the non-mineralised material were applied 
per rock type and oxidation state. 

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. 

• Indicated Mineral Resource has a nominal drill spacing of 
40mN x 20 to 30mE, and used search passes 1 and 2, and 
Inferred Mineral Resource has a nominal drill spacing of 
80mN x 40 to 80mE, and search pass 3 or assigned default 
value. 

• There is high confidence in the geological interpretation, 
and the input data has been thoroughly checked and is 
reliable. The geometry and consistency of the mineralised 
shoots is similar to nearby ‘Kambalda-style’ nickel 
deposits. 

• The results reflect the Competent Person’s view of the 
deposit. 

Audits or 
reviews 

• The results of any audits or reviews of Mineral Resource 
estimates. 

• No independent external audits have occurred, but the 
work has been internally peer reviewed by Cube 
Consulting. 

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. 

• Confidence in the estimate is reflected in the Mineral 
Resource classification. Geostatistical metrics (e.g. slope 
of regression) have been used to assist with classification 
but are not the only measure of confidence. 

• The Mineral Resource relates to global tonnage and grade 
estimates. 

• This is a maiden Mineral Resource estimate, and no 
mining production has occurred at the Cassini nickel 
deposit. 
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Criteria JORC Code explanation Commentary 

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

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

 

 

 

 


