QUARTERLY REPORT
PERIOD ENDING 30 SEPTEMBER 2021
OPERATIONAL UPDATE
During the September quarter exploration activities remained concentrated on the advancement of the
Company’s 100% owned Bendigo-Ophir Project (“the Project”) in Central Otago, New Zealand. The quarter
was highlighted by a material upgrade to the Project’s JORC Inferred Resource from 252k oz to 643koz
which is currently contained across 4 prospects running NW to SE along the Rise & Shine Shear Zone
(RSSZ).
The revised Mineral Resource Estimate (MRE) represents:
▪

A 155% increase in contained gold at a 25% higher grade over the 2019 MRE.

▪

Includes 537,000 ounces gold at an uncut grade of 1.6 g/t Au (at 0.5 g/t Au lower cut-off
grade).

▪

Incorporates all drilling to MDD010 at Rise & Shine (RAS) deposit.

The revised MRE, reported according to JORC 2012 guidelines, has increased to:
▪

19.8Mt for 643Koz @ 1.0g/t Au (lower cut-off 0.25g/t Au, no top-cut grade) or

▪

10.4Mt for 537Koz @ 1.6g/t Au (lower cut-off grade 0.5g/t Au, no top-cut grade)

The revised MRE excludes significant mineralised intercepts in RAS drillholes MDD011 to MDD014
which were received after closing off the MRE database including:
▪
▪

MDD011 Aggregate drill width 18.0m @ 1.49 g/t Au between 147 and 212 metres
MDD013 Aggregate drill width 42.7m @ 1.77 g/t Au between 152 and 255 metresMDD014 Drill
width 21.7 metres @ 5.68 g/t gold from 174 metres

RAS is the largest RSSZ Resource containing an Inferred Resource of 287,000 ounces of gold @ 1.4g/t Au
(at 0.25g/t Au lower cut-off grade) where ongoing drilling to the north has seen significant high-grade
mineralisation intersected down-plunge beyond the new 2021 resource grade shells (ASX announcement on
23 September 2021).
Resource extension drilling has also been ongoing since November 2020 across 3 other RSSZ deposits;
Come-in-Time (CIT), Shreks (SHR) and Shreks-East (SRE), the details of which are outlined in this report.
Commenting on the Bendigo-Ophir’s materially expanded and continually growing MRE, Executive Director
Dick Keevers said:
“It is very pleasing to see the substantial increase in Inferred Gold Resources, along with the increase in
average grade at the 0.25g/t Au cut-off to 1.0 g/t Au, compared with the previous 2019 MRE estimation.
Perhaps even more pleasing is when we applied a 0.5 g/t Au cut-off, we still have substantially increased the
Inferred Resource ounces of gold, now at an average grade of 1.6 g/t Au, which may give us greater flexibility
when it comes to possible mining studies and processing options.
The presence of abundant free gold in the fresh sulphide mineralisation is of great significance also because
it leaves open a heap leach processing option for some or all the mineralisation and/or the process of gold
recovery by gravity and CIP / CIL for higher-grade mineralisation. We have excellent high-grade Au
mineralisation with visible free gold in our drilling at RAS, but its extent and continuity for mining over the RAS
deposit at the high grades encountered, can only be determined by further drilling”.
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2021 MINERAL RESOURCE ESTIMATE (MRE)
The 2021 Bendigo-Ophir Project MRE update has been completed on the Come-in-Time (CIT), Rise and
Shine (RAS), Shreks (SHR) and Shreks-East (SRE) deposits along the RSSZ by independent resource
consultants Wildfire Resources Pty Ltd, Perth WA (WFRL) in September 2021 at cut-off grades of 0.25 and
0.5 g/t Au (Table 1), (ASX announcement on 28 September 2021).
The RSSZ is a major regional structure defined by geology, geochemistry, and geophysics of a strike length
of 7 kilometres. The Inferred Resources occur in 4 deposits over a strike length of 4 kilometres (Figures 1
and 2).
Table 1: September 2021 MRE Summary by Deposit

(* figures rounded for reporting)

The 0.25 g/t Au cut-off grade is considered appropriate at this stage of the project based on scoping studies
conducted for a heap leach operation. However potential for significant higher-grade resources is shown
at the cut-off grade of 0.5 g/t Au.
The Mineral Resource Estimate has been classified by WRPL as Inferred due to grade estimation
confidence limited by irregularly spaced and sparse drilling in places and the effect of higher-grade
samples in these areas. In addition, trench and channel samples have been used to fill data gaps in outcrop
areas of oxide mineralisation (8%) of the total Resource (Table 2). Most of the Resource (87%) is sulphide
mineralisation. The oxide component varies between 0.3% of the Resource at RAS and 13.4% at CIT.
Table 2: September 2021 MRE Summary by Oxidation State (0.25g/t Au lower cut-off grade)

(* figures rounded for reporting)

There is confidence in the continuity of Resources in each deposit where mineralisation occurs in elongate
northward plunging shoots up to 200 metres wide at CIT and RAS. Although the Resources at SHR occur
over a greater strike length, the deposit has not been drilled at depth and the down-plunge geometry of
the mineralisation is still to be resolved. Mineralisation is concentrated in the strongly sheared top 10-20
metres of the RSSZ. Higher-grade mineralisation lower in the RSSZ is within both shear zones and
stockwork vein swarms. The micro controls of shoot mineralisation are as yet unclear.
Two other prospects without Resources have had limited drilling well down in the footwall of the RSSZ,
with no adequate test of the hanging wall where most mineralisation is concentrated. There has been no
drilling between any of the deposits where RSSZ outcrop is concealed by colluvium and glacial loess.
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Figure 1: RSSZ 2021 Mineral Resources (MRE) at 0.25g/t Au lower cut-off grade

Drilling focus since November 2020 has been on northerly down-plunge extensions to the previous 2019
MRE of 252Koz @ 0.8g/t Au (ASX announcement on 14 September 2020) and at the new SRE deposit
(Figure 1). This has delivered a 155% increase in Resource gold ounces and 25% increase in gold grade
over the 2019 MRE (at the 0.25 g/t Au lower cut-off grade), (ASX announcement on 28 September 2021).
The updated 2021 MRE is based on assays for RSSZ drillholes completed to June 2021 (Table 3) which
includes DD holes to MDD010 at RAS. Assays for MDD011-MDD014 (ASX announcements on 23
September 2021 and on 27 October 2021) were received after the MRE database and wireframes were
closed for estimation purposes.
Table 3: Summary of RSSZ Drilling for new MRE to end June 2021

All Inferred Resources are above 260 metres vertical depth from the natural surface and all daylight.
Sufficient Resources have now been identified to justify pit optimisation. This is scheduled to commence
in late 2021 when assays are received from the current RAS extension drilling designed to test a further
500m of down-plunge mineralisation. Deeper portions of the mineralisation are potential underground
mining Resources.
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Figure 2: RSSZ Deposits & Resource Halos (3D view East). The MRE covers 4km strike length from CIT to SRE.

Tonnage and grade relationships are shown in Figure 3. Tonnages are estimated on a dry tonnage basis
from density measurements of 197 surface rock and drill core samples from 25 sites in the project area,
averaging:
Oxide rock
Transitional rock
Fresh rock

2.55g/cm3
2.62g/cm3
2.72g/cm3

Figure 3: Global Inferred Resource Grade Tonnage Curve
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RSSZ DEPOSITS AND RESOURCE GEOMETRY
Rise & Shine (RAS) Deposit
Drilling at RAS has defined mineralisation within the RSSZ in a shoot plunging NNE at about 25 degrees
which extends at least 530 metres down plunge and remains open at depth (Figures 4, 5, 6 & 7).

Figure 4: RAS RC drilling (MRC079)

The higher-grade core of this shoot is at least 150 metres wide and with a vertical thickness of up to 80
metres. Mineralisation appears to occur in stacked zones within a duplex shear.

Figure 5: RAS Down-Plunge Section – 2021 MRE Resource Halos & Geology
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The upper hanging wall zone (HWS) is typically 10 - 20 metres thick with grades of 0.8 to 2.6 g/t gold.
The higher-grade lower zone emerging at depth is apparently controlled by a lower basal shear with
intense stockwork vein development.
Lower zone thicknesses are up to 12 metres at average grades of 3.8 to 6.3 g/t but including high grade
intercepts of 5 metres of 11.3 g/t and 6 metres averaging 7.5 g/t with multiple one-metre intercepts
greater than 20 g/t Intermediate zones of mineralisation between the two main mineralised zones. The
tenor of mineralisation appears to be increasing with depth and remains open down plunge for at least
another 600 metres before topography limits open pit potential (Fig 10).
•

•

•

•
•

•

MDD009
o Upper zone – 16m @ 0.81g/t Au from 141m (Incl 7m @ 1.36g/t Au from 148m)
o Lower zone - 9m @ 6.34g/t Au from 209m (Incl 5m @ 11.28g/t Au from 209m)
MDD007
o Upper zone – 19m @ 1.22g/t Au from 164m (Incl 6m @ 2.29g/t Au from 170m)
o Lower zone - 12m @ 3.82g/t Au from 234m (Incl 6m @ 7.52g/t Au from 236m)
MDD010
o Upper zone – 17m @ 1.82g/t Au from 126m (Incl 6m @ 11.2g/t Au from 174m)
o Lower zone – 9m @ 0.54g/t Au from 184m
MDD011
o Upper Zone – 10m @ 1.84 g/t Au from 147m
o Lower Zone – 3m @ 2.05 g/t Au from 210m
MDD013
o Upper Zone – 6.7m @ 1.59 g/t from 152.3m
o Intermediate Zone – 9m @ 4.40 g/t Au from 183m, and 11m @ 1.14 g/t Au from 196m
o Lower Zone 7m @ 1.20 g/t from 248m
MDD014
o Upper zone – 22m @ 5.7g/t Au from 174m (Incl 5m @ 11.2g/t Au from 174m)
o Lower zone – assays pending

Figure 6: RAS down-plunge section - Drillhole intercepts
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The aggregate thickness of mineralised zones in the drill holes since November 2020 that define the
extensions of the RAS shoot are summarized in Table 4.
Table 4: Summary of DD and RC Drill results defining new RAS mineralisation

Limited laboratory capacity and Covid are responsible for a slow flow of results.

Figure 7: RAS Stacked zones of mineralisation in NNE-plunging shoot
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Visible gold (VG) is often associated with high grade intervals, e.g., MDD010 core (Figure 8) at 133m
which assayed 13.2g/t Au over the one metre interval. Visible gold has been logged in multiple intervals
within strongly veined and sulphide mineralised zones intersected in deeper assayed drill holes
MDD0011, 0013 and 0014 as well as MDD015 and MDD016 a further 120 metres down-plunge from
MDD013 and MDD014. Assays are still pending for the lower part of MDD014 and MDD015 and
MDD016 but results to date confirm continuity of high gold grade mineralisation down plunge at RAS.

Figure 8: RAS MDD010 PQ3 core visible gold – vein breccia (@ 133m)

RAS mineralisation has thickened down-plunge and remains open for a further 500 metres before
drilling access is limited by rising topography north of Shepherds Creek (Figure 9).

Figure 9: RAS Immediate Down plunge potential
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Come-in-Time (CIT) Deposit
Drilling at CIT has also confirmed mineralisation extends NNE down plunge from previously defined
resources (2019 MRE) (Figure 10 & 11). The deposit lies within the RSSZ one and a half kilometres
northwest of RAS.
Mineralisation is in a shoot extending approximately 300 metres down plunge and is at least 150 metres
wide. The average aggregate thickness of mineralisation above a 0.25 g/t cut-off grade is 20 metres
over an average shear zone thickness of 80 metres.
Mineralisation remains open both along strike to the east and down plunge for a further 250 metres to
the north before topography (as at RAS) again rises steeply north of Shepherds Creek.
Gold mineralisation is concentrated in the HWS zone over a thickness of up to 21 metres. Significant
intercepts at a 0.25 g/t cut-off grade in the core of the down-plunge extensions of mineralisation beyond
the limits of the 2019 MRE inferred resources include:
•
•
•

MRC064
o Upper zone (HWS) 21m @ 2.14g/t Au from 63m (Incl 2m @ 7.65g/t from 64m)
MRC066
o Upper zone (HWS) 12m @ 2.04g/t Au from 75m (Incl 2m @ 9.67g/t from 76m)
MRC070
o Upper zone (HWS) 12m @ 1.08g/t Au from 106m (Incl 6m @ 1.72g/t from 106m)

Figure 10: CIT Down-Plunge Section – 2021 MRE Resource Halos & Geology
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Aggregate thicknesses of mineralization in drillholes since November 2020 defining the higher-grade
core of the down-plunge extensions of the CIT shoot are summarized in Table 5.
Table 5: Summary of DD and RC Drill results defining new CIT mineralisation

Figure 11: CIT >0.50 g/t Au mineralised envelopes and potential extension

Shreks (SHR) and Shreks East (SRE) Deposits
SHR (Figure 12) and SRE (Figure 13) deposits are the southernmost of the RSSZ deposits identified
to date lying along the RSSZ between 1.6 and 2.4 kilometres southeast of RAS. SHR contained 75
percent of the 2019 MRE but exploration of the down plunge extensions has been limited by a high
topographic ridge. Mineralisation extends over a strike length of 750 metres. The controls on
mineralisation remain poorly understood but the deposit may contain multiple higher-grade shoots.
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Three RC holes tested the down plunge extension of HWS mineralisation with MRC093 intersecting
strong gold mineralisation 50 metres north of the 2019 MRE at the northern end of the deposit.
•

MRC093
o 20 metres @ 2.47g/t Au from 80m (Incl 8 metres @ 5.27g/t Au from 85m)

Figure 12: SHR Down-Plunge Section – 2021 MRE Resource Halos & Geology

SRE mineralisation appears to be a separate mineralised shoot across a NE striking fault that uplifts the
RSSZ to the east of SHR. Mineralisation occurs in the HWS zone which averages 12 metres thick at an
average length weighted grade of 0.75 g/t gold. The core of the shoot has been defined by 4 holes drilled
since November 2020 (Table 6) over a down-plunge length of 300 metres with a width of about 100 meters.
Mineralisation remains open at depth and down-plunge north of MDD003.
•

MDD003
o

19m @ 0.75g/t Au from 64m (Incl 8m @ 1.22g/t Au from 75m)

Table 6: Summary of SRE Drill results
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Figure 13: SRE Down-Plunge Section – 2021 MRE Resource Halos & Geology

Figure 14: DD drilling at SRE (MDD003 view SW)
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FORWARD PROGRAMME / ONGOING STEP-OUT DRILLING
The Company’s immediate priority is to continue fast-track drilling of RAS a further 500 metres down
plunge (Figure 9) to Shepherds Creek before accelerating drilling at both RAS and CIT deposits to
upgrade Resource classification and allow commencement of Preliminary Feasibility studies.

MINERALOGICAL & PETROGRAPHIC STUDIES
Visible gold commonly logged in drill core and RC drill chips is often >1mm (1,000 micron (µm)), and
analytical, mineralogical and petrographic studies completed after the Quarter end (ASX announcement
27 October 2021) have provided a preliminary understanding of RSSZ gold deportment.
Mineralogical Studies
Optical mineralogical analysis of pan concentrates reported coarse free gold with grain sizes between
50 and 400um from Come-in-Time (CIT) - CSC02, RAS – RSC05 and Shreks-East (SRE) – SSC09
Knelson gravity concentrates (Figure 15, Table 7, from ALS Metallurgy Mineralogy).
The samples were ~2kg reserve portions of composites used for gravity recoverable gold (GRG)
determination with gold grades of 1.89 g/t Au (CIT – CSC02), 0.46 g/t Au (RAS – RSC05). 1.25 g/t Au
(SRE – SSC09).

Table 7: Gravity concentrate gold – ALS Metallurgy Mineralogy Perth WA

*Gold grains are often elongate and grain size is reported as minimum short-axis, maximum long-axis.

CIT CSC02- MDD001

RAS RSC05- MDD002

SRE SSC09- MDD003

~200µm

~200µm

~400µm

Figure 15: Optical images of free gold grains (ALS Metallurgy)
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Petrographic Studies
A petrographic study of polished thin sections by PanterrA Geoservices BC Canada reported coarse
gold with arsenopyrite, chalcopyrite, galena, pyrite and pyrrhotite. These occur in multiple phase
mineralised quartz veins with carbonate selvedges that crosscut the metamorphic schist fabric. The
larger gold grains (to ~1mm) were observed in RAS drill core and mine dump samples (Figure 16).

RAS - MDD002
dendritic gold, galena
fine arsenopyrite

RAS - MDD002 gold,
arsenopyrite, galena

RAS – mine dump gold extending
between young quartz
grains

Figure 16: Polished thin section images of gold (field of view ~1mm - PanterrA Geoservices)

Metallurgical Testwork
Column leach tests
Metallurgical consultants, Kappes Cassiday & Associates Australia (KCAA) supervised the leach tests
at ALS Metallurgy Laboratory in Perth on fresh sulphide bearing PQ3 core (crush assay rejects). The
samples are from 60 to 80m below surface at CIT, RAS and SRE deposits where fresh sulphide bearing
mineralisation comprises ~90% of the Resource.
The 2021 work is a continuation of test work undertaken on oxide and transitional mineralisation in
2018 where column leach testwork by SGS Perth returned 73-94% gold recoveries from oxide and
transitional material.
Column leach testwork concluded after 85 days with leaching continuing slowly due to coarse
particulate gold but having yielded reasonable gold extractions (ASX announcements on 28th
September and 27 October 2021):
•
•
•

66% from 0.99 g/t Au for CIT (sample CSC02)
77% from 0.66 g/t Au for RAS (sample RSC05)
60% from 1.68 g/t Au for SRE (sample SSC09)

After the Quarter end, KCAA metallurgical consultants generated field leach curves (Figure 17) from
scaled up ALS laboratory column results based on 8-metre lift heights, 2-4% extraction discount from
laboratory values, 8mm crush size (P80 of ~4.5mm) and a 250-day leach cycle.
The projected field gold extractions of 63% (CIT), 74% (RAS) and 57% (SRE) show fresh rock can be
leached to reasonable extractions but high-grade coarse gold would likely require the long leach times
with potentially unacceptable residual gold in heap tailings.

14

Figure 17: Projected Fresh Rock Field Gold Extractions (KCAA Fig 4-1)

Gravity Recoverable Gold Amalgamation Tests
Indicative gravity recoverable gold (GRG) tests were conducted on 2kg ground reserve portions of the
column composite samples due to the evidence of coarse particulate gold and its role in the extended
leach curves. GRG recoveries ranged from 73-85% of total gold recovered in the amalgam step (Table
8) which suggest increased gold extractions over a heap leach approach is achievable (80% vs 66%
for CSC-02, 85% vs 77% for RSC-05, and 73% vs 60% for SSC-09).
Table 8: Indicative Gravity Recoverable Gold Results (KCAA Table 3-3)

KCAA recommended the next step should be a combined assessment of heap leaching, CIP/CIL
processing with a gravity recovery step and possibly Pulp Agglomeration process. If it is found that
coarse gold is relatively ubiquitous through the Deposits a standard milling circuit with a gravity step is
the most logical approach.
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APPENDIX 5B DISCLOSURES
The Company’s accompanying Appendix 5B (Quarterly Cashflow Report) includes an amount in
item 6.1 which constitutes executive ($24k) and non-executive ($83k) directors’ fees paid during the
quarter. In addition, item 6.2 includes an amount which constitutes project management ($30k) and
equipment hire fees ($13k) to directors paid during the quarter.
During the period, the Company spent $117k on exploration; concession renewal and option fees
in Mexico and $820k on exploration activities in New Zealand.
The announcement has been authorised for release to the ASX by the Board.
For further information, please contact:
Richard Keevers
Executive Director
+61 408 873 353
rkeevers@westnet.com.au

Cameron Peacock
Investor Relations & Business Development
+61 439 908 732
cpeacock@santanaminerals.com
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Previous Disclosure - 2012 JORC Code
Information relating to Mineral Resources, Exploration Targets and Exploration Data associated with
the Company’s projects in this announcement is extracted from the following ASX Announcements:
•
•
•
•
•
•
•

ASX announcement titled “Drill Assays, Modelling & Metallurgy – Building the Bendigo-Ophir Gold
Asset” dated 1 July 2021
ASX announcement titled “More High-Grade Gold Intercepts at Rise and Shine Deposit” dated 15
July 2021
ASX announcement titled “Gold Assays Confirm Thickened Mineralization at Rise & Shine” dated
28 April 2021
ASX announcement titled “Further Drilling Lifts Rise and Shine Deposit Profile: dated 25 August
2021
ASX announcement titled “Significant Gold Intercept at Rise and Shine Deposit” dated 23
September 2021
ASX announcement titled “Gold Resources Increased 155% to 643Koz” dated 28 September 2021
ASX Announcement titled “Further Wide Mineralised Drill Intercepts and Coarse Gold” dated 27
October 2021
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Additional ASX Listing Rule Information
Santana Minerals Limited (‘Santana’) provides the following additional information in accordance with ASX Listing
Rule 5.3.3.
Mining tenements held at the end of the quarter and their location
Name
Status
Interest Held
New Zealand
Granted

100%

Phnom Khtung

Granted

Snoul

Granted

85%#
85%#

Bendigo-Ophir
Cambodia

# The consolidated entity currently holds an 85% interest in the project (diluting to not less than 12.75% assuming the
consolidated entity does not exercise contribution rights) and is free carried to completion of feasibility study.

Mining tenements acquired during the quarter and their location
Not applicable.
Mining tenements disposed of during the quarter and their location
Not applicable.
Beneficial percentage interests held in farm-in or farm-out agreements at the end of the quarter
Cuitaboca Project
The consolidated entity completed a transaction which allows it to earn an initial 80% interest in the Cuitaboca
Project. The consolidated entity is earning, but has yet to earn, its initial interest. The Concession Option
Agreement was amended to extend the term to 15 years from the original signature date (refer to the agreement
announcement of 29 July 2014), with the agreement now expiring 10 th December 2026.
Cambodian Project
The consolidated entity’s subsidiary (Subsidiary) is party to an unincorporated joint venture agreement with
Southern Gold Limited (SGL) in respect of the Cambodian Exploration Licences, pursuant to which SGL has a 15%
unincorporated joint venture interest in the Cambodian Exploration Licences, which is free carried until completion
of a feasibility study.
The consolidated entity’s subsidiary has also entered into a farm-out and incorporated joint venture agreement
with Renaissance Cambodia Pty Ltd (Renaissance) (Farm-Out Agreement), pursuant to which Renaissance will
sole fund US$0.5 million of exploration expenditure on each of the Cambodian Exploration Licences to earn a
30% shareholding in the Subsidiary. Renaissance can elect to sole fund a further US$1.0 million of exploration
expenditure on each of the two Cambodian Exploration Licences over the following two years, to increase its
shareholding in the Subsidiary to 60%. Upon Renaissance earning a 60% shareholding in the Subsidiary, the
consolidated entity may elect to either contribute to maintain its shareholding in the Subsidiary of 40% or not to
contribute, in which case Renaissance may earn a further 25% shareholding in the Subsidiary, by managing the
Subsidiary and providing funding to complete a definitive feasibility study, during which period the consolidated
entity will be free carried.
Renaissance is earning, but has yet to earn, an interest in the Subsidiary.
Beneficial percentage interests in farm-in or farm-out agreements acquired or disposed of during the quarter
Not applicable.
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