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Summary Mineral Resources

The total Santa Lúcia Mineral Resources as at 01 July 2021 have been estimated at 120Kt of copper
mineralisation grading 2.1 Cu%, 0.35 g/t gold and 4.8g/t silver (Table 1). The Mineral Resource has
been reported at a cut-off grade of 0.3% copper.

Table 1: Santa Lúcia Estimated Mineral Resources, ≥0.3% Cu, as at 01 July 2021 1.
Category

Tonnes

Cu

Au

Ag

Cu

Au

Ag

Measured

Mt
-

%
-

g/t
-

g/t
-

kt
-

koz
-

koz
-

0.24

3.9

65

37

620

Indicated

0.91

6.1

0.97

Total

5.8

2.1

0.35

Inferred

4.9

1.3

9.2

55

4.8

120

28

66

270

890

The Mineral Resource estimate is reported and classified in accordance with the guidelines of the 2012
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves (the JORC
Code; 2012).

Project Overview
Santa Lúcia iron oxide copper gold deposit is hosted within the Carajás Mineral Province which represents

one of the best endowed mineral districts in the world and contains the world’s largest known concentration
of iron oxide copper gold deposits. Santa Lúcia mineralisation presents as either zones of massive chalcopyrite
or as stockwork zones of quartz/sulphide veins and disseminations.

The deposit is located in the south-eastern portion of the State of Pará in the municipality of Canaã dos

Carajás, situated about 50 km south-southeast of the city of Parauapebas (Figure 1). The project is accessible
from Parauapebas by road via 76 km of sealed highway south to the town of Canaã dos Carajás, followed by
a further 23 km of gravel road to the east of the project site. The area is serviced by both a road and rail
network.

The Santa Lúcia deposit is situated within the limits of iron ore mining concession, Decree 74580, DOU of
09/06/74, granted in DNPM case no. 813.684/1969. The project is 100% owned by Vale and the Brazil National

Economic Development Bank (BNDES) holds a right to participate in up to 50% of the economic results of the
project. OZ Minerals has an option to purchase Vale’s share of the project.

1

Table subject to rounding.
Page 3 of 29

Figure 1: Regional map showing exploration tenements and the Santa Lúcia Project.

Mineral Resource
Several drilling programs have been undertaken at Santa Lúcia since 1998. The drilling data used to define

the copper-gold mineralisation consists of 95 drill holes for a total of 16,996m and 11,370 samples. Drilling is
typically distributed on approximately 20m spaced sections with an approximate 50m on-section spacing.
The Mineral Resource was built using a 20m(X)×20m(Y)×10m(Z) parent block size with sub-blocks to a
minimum of 1.25m(X)×1.25m(Y)×1.25m(Z). The small sub-block size was chosen to adequately represent the

mineralisation boundaries. Estimation was focused on the fresh rock portion of the deposit mineralisation,
with estimation for copper, gold and other metals using ordinary kriging with 2m composited samples. Bulk
density was calculated using a regression formula based on the combined estimated copper and iron grades.
The Mineral Resource estimate was classified as Indicated and Inferred taking into account the level of
geological confidence and continuity, quality control and sample assaying processes, data density and drill

hole spacing and the historical nature of some drilling data. The Mineral Resource classification has been

prepared in accordance with the guidelines of the JORC Code (2012). The fresh rock reporting cut-off of 0.3%
copper was selected to represent the grade of mineralisation in the Mineral Resource which the Competent

Person considers to have a reasonable prospect of eventual economic extraction under an assumed future
open-pit mining scenario considering mining, processing and revenue conditions.
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A

A’

Figure 2: Northeast facing long projection (A-A’ left image) and plan view (right image) of the Santa
Lúcia mineralisation interpretation and Mineral Resource drilling coverage.

Supporting Information Required Under ASX Listing Rules, Chapter 5

The supporting information below is required, under Chapter 5 Section 5.8.1 of the ASX Listing Rules,
to be included in market announcements reporting estimates of Mineral Resources and Ore Reserves
which have materially changed from when those estimates were last reported.
Geology and geological interpretation
The Santa Lúcia mineralisation is hosted by a meta volcanic sequence composed by acid volcanic rocks
from Grão Pará Group and is related to an alkali granite intrusion. This granitoid is generally strongly
foliated with a northwest strike, and both contains and is bounded by foliation parallel schists (typically
phengite biotite quartz or phengite garnet biotite schist). The granitoid is extensively hydrothermally
altered, with a related microcline sericite, biotite overprint. Country rocks to the granitoid are generally
folded of banded iron formations. The granitoid is also intruded by several parallel pegmatites and
quartz veins.
Proximal to the deposit, the host granitoid displays intense brittle ductile deformation, expressed as
parallel mylonitic foliation, anastomosed foliation parallel biotite schists, and breccia zones.
Hydrothermal alteration proximal to the deposit is like regional alteration, however it also displays a
subordinate overprint of chlorite tourmaline.
Mineralisation presents as either zones of massive sulphide (typically chalcopyrite pyrite or chalcopyrite
plus pyrrhotite subordinated) or as stockwork zones of quartz/sulphide veins and veinlets and strings
and disseminated style.
There are also some erratic concentrations of massive chalcocite with some bornite associated, related
to weathering processes, mainly in the transitional horizon, from the base of the saprolite horizon to
the top of fresh rock as to fractures/faults with water percolation at depth.
Santa Lúcia is spatially positioned in the S-SE portion of the Serra do Rabo trend (Carajás Fault), and its
general structure is NW-SE trending, however, in some places, EW and NE-SW orientations, possibly, a
large open fold, as can be seen in satellite images, radar images and airborne geophysical surveys.
An intense ductile-brittle deformation, with the generation of prominent mylonitic foliation in some
lithotypes, such as in shales and BIFs, and the development of shear bands, faults, fracture zones and
gaps, such as within the granitoid body. Brittle deformation is evident in the target, being represented
by the occurrence of brittle fracture systems, quartz veinlets and pegmatite dykes.
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Pegmatites occur as narrow lenses, NW-SE trending quite related to the mineralisation formation.
Intruded very close to the mineralization, in several places remobilizing chalcopyrite, being slightly
mineralized. The pegmatites present very coarse and porphyritic texture, isotropic to little foliated, light
grey to pinkish grey, with tourmaline. There are some hydraulic breccias associated with the margins of
the pegmatites.
Sampling and sub-sampling techniques
Diamond drilling samples were taken from NQ and HQ diamond drill core cut longitudinally using a
core saw. Early core holes completed by Vale were quarter core sampled and typically sampled along
their entire length. Later core holes by OZ Minerals (2020-2021) were half core sampled and selectively
sampled only in visually logged mineralised zones.
Vale core samples in the weathered profile or HQ core intervals were typically 1 meter (± 0.3 m) and in
the NQ core diameter, the sampling was 2 meters, with length tolerance range 0.7m <length<2.3m.
This was to avoid samples crossing changes in lithology, mineralisation or alteration. No records were
available indicating core recovery performance.
OZ Minerals core samples were typically 1m in length, but where required, lengths were adjusted to
avoid samples crossing changes in lithology, mineralisation or alteration.
Vale laboratory sample preparation included oven drying, coarse crush to 4mm and pulverisation of the
full sample to a nominal 95% passing 150 mesh. Following pulverisation, the sample was split to
produce a sub-sample of 150 grams which was further sub-sampled for a 30-gram fire assay with an
AAS finish and a 4-acid digest with ICP-AES finish for copper.
OZ Minerals laboratory sample preparation included oven drying, coarse crush to 2mm and
pulverisation of the full sample to a nominal 95% passing 150 mesh. Following pulverisation, the sample
was split to produce a sub-sample of 250 grams which was further sub-sampled for a 50-gram gold fire
assay with an AAS finish and an aqua regia digest with an AAS finish.
The sample sizes used are believed to be appropriate for the grain size of the material being sampled.
Preparation techniques are also considered to be appropriate and of an acceptable quality for iron oxide
copper gold style mineralisation.
Drilling techniques
The Vale diamond core diameters were consistently HQ from surface through the saprolite to bedrock.
At the top of fresh or hard rock, drill barrels were reduced to NQ diameter to the final hole depth.
OZ Minerals diamond core diameters were HQ from surface through to approximately 48 metres. At
that depth, the drill barrels were reduced to NQ2 diameter through to the end of hole.
Sample analysis method
Sample assaying for copper used either an aqua regia digest and an AAS finish (OZ Minerals), or a fouracid digest and either an ICP-AES or AAS finish (Vale drill holes). Check assays at an umpire laboratory
using a four-acid digest do not show any significant difference from copper grades determined using
an aqua regia digest at the primary laboratory. Assaying for gold used fire assay (50 gram for OZ
Minerals, 30-gram for Vale) and an AAS finish. Given the grain size and mineralogy of the samples, the
methods are considered total and appropriate.
Estimation methodology
Estimation used Ordinary Kriging in Datamine software. Samples were composited to 2m lengths.
Variography was analysed using Snowden Supervisor software. For estimation of Cu, Au, Ag, Ni, F, S, Fe
and U, up to three estimation passes were used in mineralised domains, having search ellipsoids of
approximately 60 per cent of the variogram ranges for the first pass with distance multipliers of 1.5 and
3 applied for the second and third passes.
For passes one and two of the low-grade mineralisation, a minimum of eight samples and a maximum
of 24 samples were allowed, with at most four samples per drill hole. For pass three a minimum of six
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and a maximum of 24 samples were allowed with a maximum of four samples per drill hole.
For passes one and two of the medium and high-grade mineralisation, a minimum of eight samples and
a maximum of 32 samples were allowed, with at most four samples per drill hole. For pass three a
minimum of six and a maximum of 32 samples were allowed with a maximum of four samples per drill
hole.
The maximum block size in mineralised domains was 20m(X)×20m(Y)×10m(Z). Sub-blocks to a
minimum of 1.25m(X)×1.25m(Y)×1.25m(Z) were permitted. The size is small in relation to the typical
drill hole spacing and the search ellipsoid. The block size was chosen to adequately represent the
mineralised domain shapes. The block size is not intended to imply a selective mining unit size.
Grade capping was used to control the presence of anomalously high-grade samples (all analyte types)
in all domains which were not able to be adequately constrained within domained populations.
Resource classification criteria
The Mineral Resource estimates were classified as Indicated and Inferred taking into account the level
of geological understanding of the mineralisation, quality control datasets for the samples, density data,
drill hole spacing, historical nature of the drilling, and sampling and assaying processes.
The historic nature of some of the datasets associated with the Santa Lúcia project is an area of risk.
Due to the uncertainty associated with some of the historic quality assurance and data collection
methods, Mineral Resources were not classified above a level of indicated and in most cases were
defined as inferred.
Classified zones were reviewed for continuity. Where there was obvious geological uncertainty or
discontinuity, the classification was either lowered or the classification was flagged as unclassified. Cells
in the estimation that were not estimated were excluded from the final reported Mineral Resources.

Cut-off grade
The Mineral Resource is reported above a cut-off grade of 0.3% copper for fresh rock, which is
considered reasonable for an open pit operation.
The defined cut-offs take into account revenue from copper and gold metals and offsets projected site

operating costs, including haulage from Santa Lúcia to the Antas processing site. This cut-off represents
a conceptual mining and processing breakeven assessment. The copper and gold metal included in the
assessment is believed to have a reasonable potential to be recovered and sold. It is the Competent
Person’s opinion that these methods and cut-off grades satisfy the requirements for reasonable
prospects for eventual economic extraction.

Mining and metallurgical methods and parameters and other material modifying factors
considered to date.
It is assumed that the Santa Lúcia deposits would be mined by a conventional open pit load and haul
mining fleet with a minimum selectivity down to 2 to 4 metres. All economic mineralised materials are
anticipated to be crushed on site hauled from the Santa Lúcia ROM pad to the Antas processing plant
approximately 50 kilometres to the north.
A simplistic optimisation assessment was made using justifiable assumed cost, haulage, geotechnical,
recovery and revenue parameters from similar types of deposits and mining operations currently being
mined in the Carajás region. This assessment was used to guide, the Competent Person in decision
making on the reasonable prospect for eventual economic extraction. The reported Mineral Resource
for Santa Lúcia only includes material which the Competent Person believes has a reasonable prospect
for eventual economic extraction.
The physical and mineralogical nature of the mineralisation at Santa Lúcia demonstrates significant
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similarities to that observed at the adjacent Antas North and Pedra Branca mines respectively, which
are amenable to flotation and concentration.
Preliminary bench scale test work for Santa Lúcia mineralisation has demonstrated copper recoveries
averaging 86% across a range of mineralisation types using bench scale rougher tests. Resulting copper
concentrate grades from the rougher tests averaged 25 per cent.
Further detailed metallurgical test work is currently in progress to assess the optimal processing
conditions for Santa Lúcia mineralisation.
Waste and non-economic mineralisation from the mine would be stockpiled into an integrated waste
landform adjacent to the mining operation in line with Brazilian environmental regulations. This waste
landform would include containment requirements for the management of contaminated waters and
sediment generation.
Crushed mineralised material at the Santa Lúcia site would be hauled to the Antas processing facility.
Copper concentrate would be exported to customers and tailings generated from the processing of the
Santa Lúcia mineralisation would be deposited into the approved Antas tailings storage facility.
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JORC Table 1.

JORC CODE, 2012 EDITION, TABLE 1

Section 1 Sampling Techniques and Data
Criteria

JORC Code explanation

Sampling
techniques

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

Drilling
techniques

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

Commentary
Diamond drilling samples were taken from NQ and HQ diamond drill
core cut longitudinally using a core saw.
All core holes completed by Vale were quarter core sampled and typically
sampled along their entire length. Later core holes by OZ Minerals
(2020-2021) were half core sampled and selectively sampled only in
visually logged mineralised zones.
Vale core samples in the weathered profile or HQ core intervals, was
typically 1 meter (± 0.3 m). In the NQ core diameter, the sampling was 2
meters, with length tolerance range 0.7m <length<2.3m. This was to
avoid samples crossing changes in lithology, mineralisation or alteration.
No records were available indicating core recovery performance.
OZ Minerals core samples were typically 1m in length, but where
required, lengths were adjusted to avoid samples crossing changes in
lithology, mineralisation or alteration. Assessment of available core
recovery data inside of mineralisation domains showed that 90.3% of
sample intervals were recovered at 90% or better.
Sub-sampling, sample preparation and assay methods are discussed in
the criteria Sub-sampling techniques and sample preparation and Quality
of assay data and laboratory tests below. The methods of sampling,
preparation and analysis are considered to be of acceptable quality for
use with Carajás style iron oxide copper gold mineralisation.
Vale diamond core diameters were consistently HQ from surface through
the saprolite to bedrock. At the top of fresh or hard rock, drill barrels
were reduced to NQ diameter to the final hole depth. There is no
information available stating whether Vale core was orientated or not.
OZ Minerals diamond core diameters were HQ from surface through to
approximately 48 metres. At that depth the drill barrels were reduced to
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Criteria

JORC Code explanation

Commentary
NQ2 diameter to the final hole depth. OZ Minerals core was orientated
using a REFLEX ACT II 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.

There was no core recovery data available for the Vale drilling dataset
and therefore it was not possible to assess if there was a relationship
between sample recovery and grade.
Records for RQD do however indicate that the length weighted average
RQD was 72.8% within the mineralised zone.
OZ Minerals diamond core recoveries were recorded as centimetres of
core during the geological/geotechnical logging processes. This was
compared to the run length for assessment. Assessment of available
core recovery data inside of mineralisation domains showed that 90.3%
of sample intervals were recovered at 90% or better. The primary reason
for reduced core recoveries is a combination of drilling operator
experience and late brittle fracturing and faults cutting the
mineralisation. There is currently limited opportunity to improve
operational core recoveries due to the aging drill fleets, high driller
turnover and the poor availability of more advance drilling consumables
such as triple tubing.
Review of OZ Minerals diamond drill hole data showed that there was no
apparent relationship between sample recovery and grade. It is inferred
that a similar relationship would be apparent for the older Vale drilling
dataset.

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.

Drill core has been geologically logged for texture, lithology, weathering,
structure and mineralisation, and geotechnically logged for core recovery
and RQD, as well as orientated, where supported by the core condition.
Logging is considered to have appropriate detail to support Mineral
Resource estimation, mining studies and metallurgical studies.
Logging is qualitative in nature except for some aspects of geotechnical
logging which are quantitative. Core was photographed both wet and
dry.
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Criteria

Subsampling
techniques
and sample
preparation

JORC Code explanation

• 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.

Commentary
All drill holes were logged in full (16,996m), from start to finish of the
hole.
To ensure sampling representativity, drill core was rotated to maximise
mineralisation anisotropy or structure relative to the core axis prior to
being cut with a core saw.
All core holes by Vale were quarter core sampled. Core holes by OZ
Minerals (2020-2021) were half core sampled.
Vale laboratory sample preparation included oven drying, coarse crush to
4mm and pulverisation of the full sample to a nominal 95% passing 150
mesh. Following pulverisation, the sample was split to produce a subsample of 150 grams which was further sub-sampled for a 30-gram fire
assay with an AAS finish and a 4-acid digest with ICP-AES finish for
copper.
OZ Minerals laboratory sample preparation included oven drying, coarse
crush to 2mm and pulverisation of the full sample to a nominal 95%
passing 150 mesh. Following pulverisation, the sample was split to
produce a sub-sample of 250 grams which was further sub-sampled for a
50-gram gold fire assay with an AAS finish and an aqua regia digest with
an AAS finish.
The pulverisation step of 95% passing 150 mesh is 14 micron coarser
than the more commonly used 200 mesh in industry. The impact of the
coarser particle size on assay results has not been quantified, though it
does potentially increase the fundamental sampling error. It is not
believed that the selected pulverisation size will have material impact on
the assay results.
Sample preparation for both Vale and OZ Minerals included the use of
sample blanks at a rate of 3% for the sampling programs. The OZ
Minerals sampling program also included in-sequence crushed
duplicates at a rate of 2.5% and half core field duplicates at an
approximate rate of 3%.
Blank sample results showed a very low contamination performance.
Field duplicate results showed moderate levels of variability in copper
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Criteria

JORC Code explanation

Commentary
grades and high variability in gold grades. The variability in copper
grades is interpreted to be related to the often coarse and semi-massive
to massive nature of the sulphide mineralisation. This is believed to
result in residual sample bias being maintained during the sample cutline
definition. High variability of gold grade in this style of mineralised
system in common and was observed throughout the life of the adjacent
Antas North deposit. Additional field duplicate assaying in the future
would lend more to support to this assessment, particularly of highergrade mineralised zones.
The sample sizes used are believed to be appropriate for the grain size of
the material being sampled. Preparation techniques are also considered
to be appropriate and of an acceptable quality for iron oxide copper
gold style mineralisation.

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 (eg. standards,
blanks, duplicates, external laboratory checks) and whether
acceptable levels of accuracy (ie. lack of bias) and precision
have been established.

Assaying for copper used either an aqua regia digest and an AAS finish
(OZ Minerals), or a four-acid digest and either an ICP-AES or AAS finish
(Vale drill holes). Check assays at an umpire laboratory using a four-acid
digest do not show any significant difference from copper grades
determined using an aqua regia digest at the primary laboratory.
Assaying for gold used fire assay (50 gram for OZ Minerals, 30-gram for
Vale) and an AAS finish. The larger fire assay size in the OZ Minerals
program was designed to reduce the potential influence of the nugget
effect on the gold assay results and was a preference of the Competent
Person. Given the grain size and mineralogy of the samples, the methods
are considered total and appropriate.
Geophysical tools and portable XRF data have not been used for Mineral
Resource estimation, except to assist in geological interpretation.
Assay quality control included the use of certified reference materials,
blanks, field duplicates and external (umpire) laboratory check sampling.
Acceptable levels of accuracy and precision were established during the
assay programs based on the performance of blank and certified
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Criteria

Verification
of sampling
and assaying

JORC Code explanation

• 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.

Commentary
reference material results. The only area of concern is related to a
positive assay bias at lower grades of around the 0.3% copper in the Vale
program. Uncertainty exists as to the quality of the historic reference
material due to the supporting round robin data only utilising six
participating laboratories.
Field duplicate results showed moderate levels of variability in copper
grades and high variability in gold grades. The variability in copper
grades is interpreted to be related to the often coarse and semi-massive
to massive nature of the sulphide mineralisation. This is believed to have
driven a residual sample bias during the sample cutline definition. High
variability of gold grade in this style of mineralised system in common
and was observed throughout the life of the adjacent Antas North
deposit. Additional field duplicate assaying in the future would lend
more to support understanding the variability.
Umpire results for the OZ Minerals program indicated good
reproducibility in copper assays. Checks for the Vale program indicated
that primary results were on average equal to the check values, but as
indicated by the certified reference material, there was a positive bias in
results around 0.3% copper.
Umpire results for Gold assays in both programs showed moderate
variability indicating the potential for heterogeneity issues in the
pulverisation process.
Senior exploration geology staff have visually verified significant
intersections and results.
Three twin holes were drilled during the OZ Minerals program within the
Santa Lúcia Mineral Resource area. In general, the program was positive
and confirmed the mineralisation intercepts with variations in grades and
thickness. Due to small available dataset of twinned results, it is not
possible to draw a definitive conclusion on the short-range
reproducibility of results and further twin holes will be required.
Vale historical datasets were supplied to OZ Minerals in a comma
delimited text format. This data was validated and imported into a
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Criteria

JORC Code explanation

Commentary
sequel database. New OZ Minerals data was collected on Microsoft Excel
templates with detailed geological and structural logging recorded on
paper. Information is transferred, validated, complied, and managed by
the Company’s in-house database professional in a sequel database
storage accessed using the Datamine Geological Data Management
System (Fusion GDMS).
Where assay results are below detection limit, a value of half the
detection limit has been used. No other adjustments were made to assay
data used in this estimate.
The Competent Person is not aware of any other adjustments or
calibrations to assay data.

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.

A validation review of collar positioning for the older Vale drilling
identified Easting and Northing positions were within acceptable
tolerances to the recent surveys, but that there were variances in the
surface elevation oscillating in the range of ±6 meters compared to the
current ground area topography. All Vale drill hole collars were reviewed
using several different datasets including the recent OZ Minerals ground
surveys, to determine the appropriate collar coordinate elevation. Where
there was sufficient support to suggest the database collar was correct,
the database data was retained. Otherwise, the collar Z position was
updated and approved by the Competent Person.
It is suspected that the elevations of some of the Vale drill hole data
contained in the original database were registered to an unidentified
topographic surface at some point during their data management
processes.
OZ Minerals collar locations have been surveyed by differential total
station or conventional RTK instruments.
For Vale drill holes, downhole surveys have been completed at 3m
intervals using a Reflex “Maxibor I” downhole tool. For OZ Minerals drill
holes, the survey used a Gyro Path NSG tool with surveys completed at
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Criteria

JORC Code explanation

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.

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 measures taken to ensure sample security.

Sample
security

Commentary
6m intervals. The accuracy and quality of surveys in general is ±0.5
degrees in both dip and azimuth.
The design downhole surveys were applied for two drill holes in the Vale
dataset which influenced mineralisation interpretations. Review of the
impact on mineralisation interpretation showed that the hole positions
were consistent with the interpretation driven by surveyed drill holes and
were therefore retained by the Competent Person.
The grid system is Universal Transverse Mercator, SAD69 Zone 22 South.
The Santa Lúcia area has been surveyed using a combination of on
ground and aerial drone survey. On ground survey methods have been
used to locate diamond drill hole collars. Drone scanning has been used
generate an updated topographic surface with resolution down to 2cm
from a 50-metre flight height. The quality of the topographic control is
adequate for Mineral Resource estimation.
The quality of the topographic control is adequate for Mineral Resource
estimation and subsequent mining studies.
The current drill spacing at Santa Lúcia is generally 20 meter sectional
spacings with 50 metre on-section spacing.
The data spacing and distribution is sufficient to establish the degree of
geological and grade continuity appropriate for the Mineral Resource
estimation process and classification.
No physical compositing of samples has occurred. Compositing of data
into 2m lengths has occurred for Mineral Resource estimation.
Geology and mineralisation at Santa Lúcia mostly dips at moderate to
shallow angles (~40 degrees) towards the west-southwest. Thus, the
majority of drilling sections were orientated at a bearing of 066 degrees
to achieve minimal sample bias and reasonable drill hole intersection
angles with mineralisation.
The relationship between drilling orientation and mineralisation
orientation is not considered to have introduced a sampling bias.
For the Vale drilling programs, the available documentation does not
provide full details on the sample security protocols. It is understood
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Criteria

JORC Code explanation

Commentary
that drill core sampling was supervised by the Cristalino Project team and
that all drill core samples handling happened in Cristalino Project core
sheds facility. The samples were identified and collected with labels both
in and on the bag. Samples were transported to Vale GAMIK Laboratory
at the N4 facility in Carajás for preparation then dispatched to GAMIK
Belo Horizonte for assaying.
For the OZ Minerals drilling program activities were overseen on the drill
site by an OZ Minerals representative. Core was placed into wooden
core trays and drilling information was registered onto a tag on the box.
Following logging and cutting the selected core samples were bagged
with labels both on and in the bag. Sample were placed into sacks which
were taped closed and typically accessible only to a limited number of
transportation personnel. Samples were shipped to the ALS laboratory
facility in Vespasiano where they were verified and registered as received.

Audits or
reviews

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

As described in the sections above, the OZ Minerals review of the Vale
drilling datasets found a number of areas of concern and quality issues.
From a global perspective the Vale data is believed by the Competent
Person to be of an acceptable standard for use in the Mineral Resource
estimation, however down grading of final Mineral Resource
classification will be enacted to reflect the lower confidence in the
dataset.
Additional quality checks and potentially replacement of some of the
older Vale drilling data will be considered in future Mineral Resource
drilling programs.
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Section 2 Reporting of Exploration Results
Criteria

Mineral
tenement
and land
tenure status

Exploration
done by
other parties

JORC Code explanation

• 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 license to operate
in the area.
• Acknowledgment and appraisal of exploration by other parties.

Commentary
The Santa Lucia deposit is located on the Vale mining lease number
813.684/1969. The project is 100% owned by Vale and the Brazil National
Economic Development Bank (BNDES) holds a right to participate in up to
50% of the economic results of the project; OZ Minerals has an option to
purchase Vale’s share of the project.
Government royalties amount to 2% NSR on Cu and 1.5% NSR on Au.
Previous exploration by other parties at Santa Lúcia was executed in three
phases.
In 1998, a program of regional soil sampling generated the Santa Lucia
prospect, which was followed-up by a more detailed soil sampling
program in the first quarter of 1999. Following positive results from the
soil sampling program, a program of 8 drill holes was conducted, along
with an Induced Polarisation geophysical survey. Two drill holes in this
program intersected consistent copper and gold mineralization (SLUCFD01 and SLUC-FD02).
Further exploration did not take place until 2004/05. The prospect was
subject to multiple programs of both fixed and moving loop
electromagnetic surveys (EM), a further IP survey, and collection of
magnetometry and gamma spectrometry data. Interpretation of this data
resulted in a further 35 holes being drilled into Santa Lucia.
In 2014 the project was reactivated with a short drilling program of four
drill holes performed. This program aimed to investigate mineralisation
continuity at depth of narrow main mineralisation sets in the west and
south of deposit.
The Competent Person has determined that the quality and integrity of
historical work is adequate for inclusion, consideration and interpretation
in this Mineral Resource update. The historic data quality was
interrogated and has influenced the classification of the Mineral Resource
estimate to be more conservative than would normally be expected.
Page 17 of 29

Criteria

JORC Code explanation

Geology

• Deposit type, geological setting and style of mineralisation.

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.
• In reporting Exploration Results, weighting averaging
techniques, maximum and/or minimum grade truncations (eg.
cutting of high grades) and cut-off grades are usually Material
and should be stated.
• Where aggregate intercepts incorporate short lengths of high
grade results and longer lengths of low grade results, the
procedure used for such aggregation should be stated and some
typical examples of such aggregations should be shown in

Data
aggregation
methods

Commentary
Santa Lúcia is an iron oxide copper gold deposit.
The Santa Lúcia mineralisation is hosted by a meta volcanic sequence
composed by acid volcanic rocks from Grão Pará Group and is related to
an alkali granite intrusion. This granitoid is generally strongly foliated
with a northwest strike. It is extensively hydrothermally altered, with a
related microcline sericite, biotite overprint. Country rocks to the granitoid
are generally folded of banded iron formations. The granitoid is also
intruded by several parallel pegmatites and quartz veins.
Mineralisation presents as either zones of massive sulphide (typically
chalcopyrite-pyrite or chalcopyrite-pyrrhotite) or as stockwork zones of
quartz/sulphide with a disseminated chalcopyrite-pyrite halo.
No Exploration Results have been reported in this release, therefore there
is no drill hole information to report.

No Exploration Results have been reported in this release, therefore there
is no aggregated drill hole information to report.
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Criteria

JORC Code explanation
•

Relationship
between
mineralisatio
n widths and
intercept
lengths

•

Diagrams

•

Balanced
reporting

•

Other
substantive
exploration
data

•

Further work

•

•
•

•

detail.
The assumptions used for any reporting of metal equivalent
values should be clearly stated.
These relationships are particularly important in the reporting
of Exploration Results.
If the geometry of the mineralisation with respect to the drill
hole angle is known, its nature should be reported.
If it is not known and only the down hole lengths are reported,
there should be a clear statement to this effect (eg. ‘down hole
length, true width not known’).
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.
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.
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.
The nature and scale of planned further work (eg. tests for
lateral extensions or depth extensions or large-scale step-out
drilling).
Diagrams clearly highlighting the areas of possible extensions,
including the main geological interpretations and future drilling
areas, provided this information is not commercially sensitive.

Commentary

No Exploration Results have been reported in this release.
Generally, the orientation of drilling has targeted mineralisation
orthogonal to the strike, with hole dips as steep as practical to the
mineralised dip.

No Exploration Results have been reported in this release.
Figure 2 in the Explanatory notes provides a long sectional projection and
a plan view of drilling coverage for the Santa Lucia deposit.
No Exploration Results have been reported in this release, therefore there
are no results to report.
There are no other substantive exploration data of a meaningful or
material nature to report.

Proposed future work will consist of a combination of infill and
extensional test drilling to define the limits of the Santa Lúcia
mineralisation. It would also test near mineralisation exploration
opportunities, which may be identified during such works.
Metallurgical testwork studies focused on communition, flotation
optimisation and concentrate quality refinement are currently in progress
with a view to informing future studies for the Santa Lúcia project.
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Section 3 Estimation and Reporting of Mineral Resources
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.

The database was prepared and validated by the Competent Person based
on historical Vale data and the OZ Minerals 2020 drilling campaign. The
data was extracted from the Datamine GDMS Fusion database system and
validated using Microsoft excel spreadsheets and comparison against
digital copies of original geological and geotechnical logs and assay
reports. Data was imported into Datamine software for visual validation
before being used in modelling and statistical analysis.

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 visited the Santa Lúcia site in March 2021. The
inspection included observation of the progress of diamond drilling
activities on site and visits to the core storage facility in Canaã dos
Carajás.
Discussions relating to deposits geology and geological interpretation
were held with the project manager and project geologists.
The discussions and review of the diamond drill core were central to the
final definition of the geological interpretation.

Geological
interpretatio
n

• 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.

Mineralisation interpretations have focused in the fresh sulphide areas of
the Santa Lúcia deposit. Global confidence in the geological
interpretation of fresh material is considered to be reasonable and is
supported by the completed diamond drilling. Local confidence varies
depending upon the density of available input data.
The geological interpretation is primarily based on assay data from drill
holes, but also uses geological and geotechnical core logs and multielement geochemistry and geological logging to assist in the definition of
oxidation and transitional horizons.
Overall, the mineralisation is generally tabular in geometry dipping at
approximately 40 degrees towards the west-southwest. Mineralised
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Criteria

JORC Code explanation

Commentary
envelopes for copper were modelled using three copper grades (≥0.2 per
cent, ≥1.0 per cent and ≥8.0 per cent).
Most, but not all copper mineralisation is hosted in brittle structures,
presenting as millimetre scale sulphide veinlets to metre scale massive
sulphide. Locally areas of disseminated sulphides are present, particular
within lower grade zones.
Several structural displacements within the mineralised envelopes have
been interpreted, particularly in drilling parallel orientations (~066
degrees) and are similarly orientated to numerous late to post
mineralisation pegmatite dykes.
Mineralisation envelopes were used for constraining grade estimation.
OZ Minerals infill drilling has mostly discounted the possibility of alternate
steeply dipping mineralisation interpretations. The potential for different
geological interpretations, mostly related to the internal segregation of
grade ranges, is believed possible and will be further investigate in future
Mineral Resource updates.
Extrapolation of mineralisation along strike is typically half or less of the
drill spacing. Down dip mineralisation extrapolation is generally less than
50m below the deepest intercepts.
Mineralisation in the oxide and transitional horizons of the deposit are not
well modelled and have not been include in the Mineral Resource
estimation. Future drilling programs and geological interpretations will
focus on these horizons to assess opportunities for addition on future
Mineral Resources.

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.

Estimation
and

• The nature and appropriateness of the estimation technique(s)
applied and key assumptions, including treatment of extreme

The reported Mineral Resource extends 400m horizontally along strike
and 200m horizontally across strike. The reported mineralisation typically
starts approximately 20m vertically below surface with depth to the
bottom of mineralisation varying from 30m below surface in the north to
130m below surface in the south.
The mineralisation was modelled using five low-grade envelopes
modelled at a 0.2 per cent copper cut-off grade. Within the low-grade
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Criteria

JORC Code explanation

Commentary

modelling
techniques

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 (eg. sulphur for acid mine drainage
characterisation).
In the case of block model interpolation, the block size in
relation to the average sample spacing and the search
employed.
Any assumptions behind modelling of selective mining units.
Any assumptions about correlation between variables.
Description of how the geological interpretation was used to
control the 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.

mineralised zones, eight medium-grade envelopes were modelled at a 1.0
per cent copper cut-off. Within the medium grade mineralised zones
three high-grade envelopes were modelled at an 8.0 per cent copper cutoff.
The high-grade interpretations primarily consist of massive and semi
massive chalcopyrite - pyrrhotite veins. The medium-grade
interpretations generally consist of semi-massive to stringer veins of
chalcopyrite with localised interval on massive sulphide. The low-grade
interpretations typically consist of disseminated to veinlet style sulphide
mineralisation with localised pockets of massive to semi-massive sulphide
mineralisation.
Sample data were extracted from the Datamine geological data
management database into a Datamine drilling database where samples
were composited to 2m lengths.
Grade capping was analysed using histograms and log-probability plots
and was based on the composite database. Capping was premised on the
need to control the presence of anomalous/outlier-grade samples (all
analyte types) in all domains which were not able to be adequately
constrained within domained populations.
Interpreted mineralised domain boundaries were treated as hard
boundaries for the purposes of Mineral Resource estimation.
Estimation used Ordinary Kriging in Datamine software.
Variography was analysed using Snowden Supervisor software. For Cu, Au,
Ag, Ni, F, S, Fe and U up to three estimation passes were used in
mineralised domains, having search ellipsoids of approximately 60 per
cent of the variogram ranges for the first pass with distance multipliers of
1.5 and 3 applied for the second and third passes.
For passes one and two of the low-grade mineralisation, a minimum of
eight composites and a maximum of 24 composites were allowed, with at
most four composites per drill hole. For pass three a minimum of six and a
maximum of 24 composites were allowed with a maximum of four
composites per drill hole.

•

•
•

•

•
•
•
•
•
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Criteria

JORC Code explanation

Commentary
For passes one and two of the medium and high-grade mineralisation, a
minimum of eight composites and a maximum of 32 composites were
allowed, with at most four composites per drill hole. For pass three a
minimum of six and a maximum of 32 composites were allowed with a
maximum of four composites per drill hole.
No specific restrictions were placed on the treatment of high-grade
composites beyond the use of capping described above.
It is assumed that Cu, Au and Ag would be recovered. This is supported
by preliminary metallurgical test work and concentrates produced as
similar adjacent deposits.
Cu, Au, Ag, Ni, F, S, Fe and U and were estimated.
The maximum block size in mineralised domains was
20m(X)×20m(Y)×10m(Z). Sub-blocks to a minimum of
1.25m(X)×1.25m(Y)×1.25m(Z) were permitted. The size is small in relation
to the typical drill hole spacing and the search ellipsoid. The block size
was chosen to adequately represent the mineralised domain shapes. The
block size is not intended to imply a selective mining unit size.
No selective mining units were assumed in this estimate.
Sulphur, iron, nickel and silver had a positive correlation with copper.
Gold showed a weak but positive correlation with copper too. These
variables were estimated independently but using the same mineralisation
domains.
For block variables that were unestimated after the final Ordinary Kriging
estimation pass, the median composite grade for each domain was
assigned to those variables. The use of the median grade in the
assignment was based on a review of the domain dataset grades and was,
in the view of the Competent Person, reasonable. Block cells with
assigned grades for copper were not reported in the final Mineral
Resource.
Bulk density was calculated into the block model on a cell by cell basis
using a regression relationship. The regression was defined between the
collected density dataset and the associated combined Cu+Fe assays,
Page 23 of 29

Criteria

Moisture
Cut-off
parameters

JORC Code explanation

• Whether the tonnages are estimated on a dry basis or with
natural moisture, and the method of determination of the
moisture content.
• The basis of the adopted cut-off grade(s) or quality parameters
applied.

Commentary
Future block model estimations will consider estimation techniques for
bulk density. Block model validation included comparison of domain
block volumes and wireframe volumes, domain mean sample grades
versus block grades, swath plots, and a visual review of sample grades
versus block grades. No reconciliation data is available.
Tonnages are estimated on a dry basis.
The Mineral Resource is reported above a cut-off grade of 0.3% copper
for fresh rock , which is considered reasonable for an open pit operation.
The defined cut-offs take into account revenue from copper and gold

metals and offsets projected site operating costs, including haulage from
Santa Lúcia to the Antas processing site. This cut-off represents a
conceptual mining and processing breakeven assessment. The copper

and gold metal included in the assessment is believed to have a

reasonable potential to be recovered and sold. It is the Competent
Person’s opinion that these methods and cut-off grades satisfy the

requirements for reasonable prospects for eventual economic extraction.

This cut-off is consistent with the mining operational cut-off applied that
the recently completed OZ Mineral Antas North open cut mining
operation. That project was used as the mining scenario basis for
assessment of this Mineral Resource.

The copper and gold price assumption used in the cut-off determination
is detailed in Table 1 and is in line with the OZ Minerals corporate
economic assumptions which are released periodically each year.
Table 1: Metal Pricing and Metallurgical Recoveries
Assumptions
Cu US$/lb
3.63
Au US$/oz
1681
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Criteria

JORC Code explanation

Commentary
Avg Mining Cost
$3.40
Processing & Haulage Cost
$18.00
Cu Recovery
~90%
Au Recovery
~68.0%
The copper and gold recoveries specified in Table 1 are based on a limited
set of Santa Lúcia metallurgical testwork samples and extensive

metallurgical testwork from the adjacent and mineralogically similar Pedra
Branca deposit. Metallurgical testwork of the Santa Lúcia mineralisation is
ongoing and further refinements to the expected metallurgical

performance will be updated in future Mineral Resource reporting.
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.

It is assumed that the Santa Lúcia deposits would be mined by a
conventional open pit load and haul mining fleet with a minimum
selectivity down to 2 to 4 metres. All economically mineralised materials
are anticipated to be crushed on site and hauled from the Santa Lúcia
ROM pad to the Antas processing plant approximately 50 kilometres to
the north.
A simplistic optimisation assessment was made using justifiable assumed
cost, haulage, recovery and revenue parameters from similar types of
deposits and mining operations currently being mined in the Carajás
region. Values for these assumptions are set out in the cut-off parameter
criteria above. An optimised pit shell was constructed from the
assumptions and although not used to definitively include or exclude
material from the Mineral Resource, was used to guide the Competent
Person in decision making on the reasonable prospect for eventual
economic extraction. The reported Mineral Resource for Santa Lúcia only
includes material which was substantially inside the optimisation and that
the Competent Person believed had a reasonable prospect for eventual
economic extraction.
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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.

The physical and mineralogical nature of the mineralisation at Santa Lúcia
demonstrates significant similarities to that observed at the adjacent
Antas North and Pedra Branca mines respectively, which are amenable to
flotation and concentration.
Preliminary bench scale test work for Santa Lúcia mineralisation has
demonstrated copper recoveries averaging 86% across a range of
mineralisation types using bench scale rougher tests. Resulting copper
concentrate grades from the rougher tests averaged 25 per cent.
Further detailed metallurgical test work is currently in progress to assess
the optimal processing conditions for Santa Lúcia mineralisation and
amenability to processing at the Antas processing facility.

Environment
al 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.

Waste and non-economic mineralisation from the mine would be
stockpiled into an integrated waste landform adjacent to the mining
operation in line with Brazilian environmental regulations. This waste
landform would include containment requirements for the management
of contaminated waters and sediment generation.
Currently no testwork on acid rock drainage considerations has been
completed. This is an area of work for future testwork and studies.
Crushed mineralised material at the Santa Lúcia site would be hauled to
the Antas processing facility. Copper concentrate would be exported to
customers and tailings generated from the processing of the Santa Lúcia
mineralisation would be deposited into the approved Antas tailings
storage facility.

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

A dataset of greater than 7000 density determinations have been
collected at Santa Lúcia project. These measurements were
predominantly derived from either quarter or half-core samples of 1020cm in length. All measurements were collected using water-immersion
techniques.
The core is generally non-porous and no wax-coating or other sealant was
used in the density determination process.
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Criteria

JORC Code explanation
alteration zones within the deposit.
• Discuss assumptions for bulk density estimates used in the
evaluation process of the different materials.

Classification

• The basis for the classification of the Mineral Resources into
varying confidence categories.
• Whether appropriate account has been taken of all relevant
factors (ie. relative confidence in tonnage/grade estimations,
reliability of input data, confidence in continuity of geology and
metal values, quality, quantity and distribution of the data).
• Whether the result appropriately reflects the Competent
Person’s view of the deposit.

Commentary
Bulk density was calculated into the block model on a cell by cell basis
using a regression relationship. The regression was defined between the
collected density dataset and the associated combined Cu+Fe assays,
Future block model estimations will consider estimation techniques for
bulk density.

The Mineral Resource estimates were classified as Indicated and Inferred
taking into account the level of geological understanding of the
mineralisation, quality control datasets for the samples, density data, drill
hole spacing, historical nature of the drilling, and sampling and assaying
processes.

Preliminary metallurgical testwork for this deposit and advanced testwork
from adjacent similar deposits also support assumptions of the ability for
sulphide mineralisation from Santa Lúcia to be processed economically.
This helps justify the current levels of classification.
The historic nature of some of the datasets associated with the Santa
Lúcia project is an area of risk. Due to the uncertainty associated with
some of the historic quality assurance and data collection methods,
Mineral Resources were not classified above a level of Indicated and in
most cases were defined as inferred.

Classified zones were reviewed for continuity. Where there was obvious
discontinuity, the classification was either lowered or the classification was
flagged as unclassified. Cells in the estimation that were not estimated
were excluded from the final reported Mineral Resources.
Consideration was given to the likelihood of project permitting for the
conceptual open pit mining scenario and the likelihood of project
permitting success. Currently there are no foreseeable reasons why this
mining project could not advance to a mining status in the near future.

The Mineral Resource classifications applied appropriately reflect the view
of the Competent Person.
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Criteria

JORC Code explanation

Commentary

Audits or
reviews

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

This Mineral Resource estimate was reviewed by an external third-party
consultancy during July 2021. No material issues were identified.

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 be compared with production data, where
available.

The accuracy and confidence level in the Mineral Resource estimate is
commensurate with that implied by the classification. Global accuracy of
the Mineral Resource estimate at any given cut-off grade is sensitive to
the choices that are made about how low and high-grade zones of
mineralisation are modelled and how grade estimation is constrained.

The historic nature of some of the datasets associated with the Santa
Lúcia project is an area of risk. Due to the uncertainty associated with
some of the historic quality assurance and data collection methods,
Mineral Resources were not classified above a level of indicated and in
most cases were defined as inferred.
Metallurgical testwork of the Santa Lúcia mineralisation is ongoing and
further refinements to the expected metallurgical performance will be
updated in future Mineral Resource reporting.
The Mineral Resource is a global estimate, but it is derived from a block
model that is intended to have sufficient local accuracy to be useful for
mining studies.
There has been no production from Santa Lúcia to compare with the
estimated Mineral Resource.
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Competent Person Declaration
Competent Person Statement
The information in this report that relates to Mineral Resources is based on and fairly represents

information and supporting documentation compiled by Luiz Gustavo da Silva, a Competent

Person who is a Member of the Australasian Institute of Mining and Metallurgy (AusIMM
Membership No. 315026). Luiz Gustavo is a full-time employee of OZ Minerals Limited. He is not
a shareholder in OZ Minerals Limited.

Luiz Gustavo has sufficient experience that is relevant to 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’ (JORC 2012). Luiz Gustavo consents to the inclusion in the
report of the matters based on his information in the form and context in which it appears.

Luiz Gustavo (Geology) has over 18 years of relevant experience as a geologist including over 6

years in the estimation and definition of iron oxide copper gold style deposits and nickel PGE
deposits.

This Mineral Resource Statement has been compiled in accordance with the guidelines defined in
the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves
(The JORC Code, 2012 Edition).
Luiz Gustavo da Silva
OZ Minerals Ltd
Contributors
•

Overall

•

Data Quality & Geological Interpretation
- Marcos Ferreira, Alfredo Nunes, Colin Lollo and Luiz Gustavo - OZ Minerals Limited

•

-

Luiz Gustavo OZ Minerals Limited

Estimation & Technical Review

-

Colin Lollo, Mark Burdett, Luiz Gustavo - OZ Minerals Limited

Luiz Gustavo is responsible for Mineral Resource classification but has relied on, and checked and
reviewed, data and advice from OZ Minerals geologists regarding data quality, interpretation and
estimation.
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