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CAUTIONARY STATEMENT
The Economic Assessment discussed herein has been undertaken to explore the technical and economic feasibility of developing an underground mine to economically and sustainably exploit the Kanmantoo Copper Gold Deposit, located in South Australia.  The 
Kanmantoo Copper Gold Project (Kanmantoo or Project) is 100% owned by Hillgrove Resources Limited.   The Production Target and financial forecasts presented in the Economic Assessment are shown on a 100% Project basis. The Production Target underpinning the 
Base Case financial forecasts included in the Economic Assessment comprises 72% Indicated Resources and 28% Inferred Resources. The Production Target included in the Economic Assessment relating to the project payback period of 7 months post the completion of 
pre-production works comprises 82% Indicated Resources and 18% Inferred Resources. The Mineral Resource Estimate underpinning the Base Case Production Target has been prepared by a Competent Person in accordance with the requirements in the JORC Code 2012.
There is a lower level of geological and grade continuity confidence associated with Inferred Resources and there is no certainty that further exploration work will result in the conversion of Inferred Resource estimates to Indicated Resource estimates or return the same 
grade and tonnage distribution.

The economic outcomes associated with the Economic Assessment are based on certain assumptions made for commodity prices, concentrate treatment and recovery charges, exchange rates and other economic variables, which are not within the Company's control and 
subject to change from time to time. Changes in such assumptions may have a material impact on economic outcomes.  To achieve the range of outcomes indicated in the Economic Assessment, additional funding will likely be required. Investors should note that there is 
no certainty that Hillgrove Resources will be able to raise that amount of funding when needed. It is also possible that such funding may only be available on terms that may be dilutive to or otherwise affect the value of Hillgrove’s existing shares.  This announcement 
contains forward-looking statements. Hillgrove has concluded it has a reasonable basis for providing the forward-looking statements included in this announcement and believes it has a reasonable basis to expect it will be able to fund the development of the project. 
However, several factors could cause actual results, or future expectations to differ materially from the results expressed or implied in the forward-looking statements. Given the uncertainties involved, investors should not make any investment decisions based solely on 
the results of the Economic Assessment.

DISCLAIMER
No representation or warranty is or will be made by any person (including Hillgrove Resources Limited ACN 004 297 116 (“Hillgrove”, “HGO”, or the “Company”) and its officers, directors, employees, advisers and agents) in relation to the accuracy or completeness of all or 
part of this document (the “Document”), or the accuracy, likelihood of achievement or reasonableness of any forecasts, prospects or returns contained in, or implied by, this Document or any part of it.  This Document includes information derived from third party sources 
that has not been independently verified.

This Document contains certain forward-looking statements with respect to the financial condition, results of operations and business of Hillgrove and certain plans and objectives of the management of Hillgrove.  Forward-looking statements can generally be identified by 
the use of words such as ‘project’, ‘foresee’, ‘plan’, ‘expect’, ‘aim’, ‘intend’, ‘anticipate’, ‘believe’, ‘estimate’, ‘may’, ‘should’, ‘will’ or similar expressions.  Indications of, and guidance on, production targets, targeted output, mine development or timelines, exploration or 
expansion timelines, infrastructure alternatives and financial position and performance are also forward-looking statements.  Any forecast or other forward-looking statement contained in this Document involves known and unknown risks and uncertainties and may 
involve significant elements of subjective judgment and assumptions as to future events which may or may not be correct.  Such forward-looking statements are not guarantees of future performance and involve known and unknown risks, uncertainties and other factors, 
many of which are beyond the control of Hillgrove, and may cause actual results to differ materially from those expressed or implied in such statements.  There can be no assurance that actual outcomes will not differ materially from these statements.  

Various factors may cause actual results or performance to differ materially.  These include without limitation the following: risks specific to Hillgrove’s operations; credit risk; levels of supply and demand and market prices; legislation or regulations throughout the world 
that affect Hillgrove's business; insurance expenses; the risk of an adverse decision or other outcome relating to governmental investigations; class actions or other claims; growth in costs and expenses; and risk of adverse or unanticipated market, financial or political 
developments (including without limitation in relation to commodity markets).  

You are cautioned not to place undue reliance on forward-looking statements. These forward-looking statements are based on information available to us as of the date of this Document.  Except as required by law or regulation (including the ASX Listing Rules) we 
undertake no obligation to update these forward-looking statements.  This Document is provided for informational purposes only and is subject to change without notice. Subject to any obligations under applicable laws, regulations or securities exchange listing rules, 
Hillgrove disclaims any obligation or undertaking to release any updates or revisions to this Document to reflect any change in expectations or assumptions.  Nothing in this Document should be interpreted to mean that future earnings per share of Hillgrove will 
necessarily match or exceed its historical published earnings per share, or that there has been no change in the affairs of Hillgrove since the date of this Document.

Nothing contained in this Document constitutes investment, legal, tax or other advice.  The information in this Document does not take into account the investment objectives, financial situation or particular needs of any recipient. Before making an investment decision, 
each recipient of this Document should make its own assessment and take independent professional advice in relation to this Document and any action taken on the basis of this Document.  All currency referred to is Australian dollars ($) unless otherwise indicated (e.g.
US$).

COMPETENT PERSONS STATEMENT
The information in this release that relates to Exploration Results, Exploration Targets and Mineral Resource Estimates is based on information compiled by Mr Peter Rolley, who is a Member of The Australian Institute of Geoscientists. Mr Rolley is a full-time employee of 
Hillgrove Resources Limited and has sufficient experience relevant to the styles of mineralisation and type of deposit under consideration 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 Code)’. Mr Rolley has consented to the inclusion in the release of the matters based on their information in the form and context in which it appears. All exploration drill results, soil sampling images, and rock chip results have 
previously been reported to the ASX by a Competent Person at the time.

AUTHORISATION
This announcement is authorised for market release by Hillgrove Resources’ Managing Director and CEO, Lachlan Wallace.

IMPORTANT NOTICE
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Todays Presentation

• Regional Exploration Summary

• Regional Prospects

• Kanmantoo UG
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Winu

RTZ was attracted to 17 Mile Hill story in the Paterson Province Mineral System Model 
because it is copper rich not gold rich. And so selected projects with that filter.

In a sedimentary sub-basin
Close to granite, but granite is not at the deposit (right type)

In the “right” stratigraphy
Near major lineament

In contact metamorphic halo from granites which overprints the regional metamorphism
Retrograde thermal system of veins and alteration

Cu, Ag, Au, Bi, Te, Mo, W

The Winu copper system in NW WA 
was recently described by RTZ at an 
AIG meeting in Perth, now available on 
YouTube (18-05-2022).

Winu is reported as 
Indicated ~ 249 Mt at ~0.55% CuEq
Inferred ~358 Mt at ~0.46% CuEq
(ASX:RTZ 23 February 2022)
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Winu

Cu is best within a certain stratigraphic unit, so grades appear 
stratabound, but all Cu is in steeply dipping veins, and breccias

Coarse grained andalusites overprinting earlier sillimanite

Cu is open space infill and is late.

Gold occurs as electrum with bismuthinite

Sulphides overprint early quartz, biotite, andalusite

Alteration sequence (early to late) is retrograde
1. Early unmineralised qtz veining
2. K-spar-sericite-albite veins
3. K-spar, biotite, minor sulphide veins
4. Strong bismuth – gold association (Corr.Coeff ~ 0.6)
5. Sulphides – main event – open space and overprint all other veins
6. Sulphides with lower temp chlorite/anhydrite
7. Late stage quartz, carbonate, galena, marcasite
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Where is Hillgrove Exploring?

• Kanmantoo Province is a large Cambro-Ordovician 
sedimentary/volcanic basin on the margin of the Adelaide Fold Belt 
and the Gawler and Curnamona Cratons

• The Kanmantoo Province has been deformed by the Delamerian 
Orogen

• Geology of the Kanmantoo Province is mostly covered by the 
Cainozoic Murray Basin sediments to varying depths to over 300m 
depth

• Only 5% of the Kanmantoo Province is exposed

• Therefore we have used the geological observations from 
Hillgrove’s Kanmantoo Cu-Au mine and surrounds, as windows to 
processes that have affected the Kanmantoo Province.

• HGO hold seven Exploration Licence’s covering 6,125 sq kms in the 
south-east of the Province
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Copper System at Kanmantoo

The processes observed at the Kanmantoo Cu-Au mine are also 
evident at numerous Ag-As-Au-Bi-Cu-Fe-Mo-Pb-W-Zn occurrences in 
the Kanmantoo Province. The following observations are consistent 
for the vast majority of these occurrences

1. Occur in sediments

2. Sediments deformed by 2 or more dynamic deformation phases

3. Occur with variations of “contact metamorphic” mineral 
assemblages e.g. coarse grained andalusite schists, biotite schists, 
garnet andalusite schists, et al

4. Sulphides occur late and in structurally prepared infill zones 
within these contact metamorphic zones

5. Alteration and mineralisation occur predominantly as retrograde 
thermal systems i.e. from early high temperature 
alteration/veining to lower temperature late alteration/veining
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Copper System at Kanmantoo

Garnets proximal to ore are now Fe rich and 
fractured with chlorite, chalcopyrite infill

Garnets/andalusites depict the bedded 
layers, which are truncated by veins infilled 
with Cpy and Po 
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Kanmantoo is a Hydrothermal Cu Breccia System

High grade copper mineralisation in Central Kavanagh

The mineralisation is typified by Chalcopyrite-pyrrhotite veining within a strongly altered Andalusite schist. The 
andalusites in this image are poikiloblastic. The alteration is garnet, biotite, chlorite, staurolite, magnetite. Quartz 
veins are pre-mineralisation and are deformed by D2 deformation.
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Gold-Bismuth System at Kanmantoo

1. Gold is most commonly spatially associated with 

a) bismuthinite and Bi-complexes, and

b) chalcopyrite/pyrrhotite

2. Correlation co-efficient for 

a) Cu:Au is ~0.2

b) Bi:Au is ~0.7

3. Gold is dominantly 5 – 20 µm in size, and detected as nano-
particles within chalcopyrite, magnetite, pyrrhotite and 
bismuthinite

4. Gold occurs as electrum 

5. Bismuth sulphides overprint all other minerals

6. SEM confirms a Au:Ag:Bi:Hg association and timing

7. Booth(2018) suggests a Bismuth melt model for the 
bismuth associated gold and post the main copper 
mineralising event
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Kanmantoo Cu-Au is a multi-stage 
magmatic driven hydrothermal mineral system

Paragenetic sequence proposed as: 
o Early quartz veining (some now folded) 
o Metamorphic assemblage (andalusites et al)
Post metamorphism: 
o Early potassic assemblages with minor chalcopyrite 
o Magnetite 
o main event - Chalcopyrite – Pyrrhotite - Chlorite 
o Chlorite and/or sericite 
o Carbonate/zeolite

Main sulphide assemblage (chalcopyrite-pyrrhotite) is nearly always observed transgressing bedding and infilling both 
D2 and D3 structures, and at the microscope scale tiny vein networks cut and fracture quartz, garnet and magnetite

The sulphide mineral stage post-dates the metamorphic assemblage and is dominantly infill in character

These observations are based on over 100 thin/polished sections from all lodes/zones at Kanmantoo
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Sherlock Cu-Zn System: Validation of Mineral System Model

As previously noted, >95% of the Kanmantoo Province is under cover of 
the Cainozoic Murray Basin Cover.

Question: Is the Kanmantoo Cu model valid for the Cambro-Ordovician 
terrain under the Murray Basin?

The Sherlock Cu-Zn-Ag-Bi-W system occurs under the Murray Basin

Sherlock is within a sedimentary sub-basin dated by GSSA as similar (or 
younger) to the Kanmantoo Group at Kanmantoo (Wise, 2021)

Sherlock is covered by >70m of Cainozoic cover

Sherlock has 15 core holes, not all fully assayed or with complete 
elemental suites (e.g. gold missing)
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Sherlock Cu-Zn Prospect: Validation of Kanmantoo Model
Petrology of the alteration and veining from 15 core holes has identified 
the following characteristics of the Cu-Zn-Ag-Bi-W mineralisation

• The Sherlock system is hosted in quartz-biotite schists, marbles and 
mafic volcanics

• Early contact metamorphism to lower Amphibolite facies

• Garnet in sediments proximal to the mineralisation

• Chlorite alteration system is dominant

• Sulphides are infill, late and cross cut bedding

• Mineralisation is Post peak-metamorphism

• Retrograde thermal paragenesis

• Pyrrhotite, chalcopyrite

• Sphalerite, galena

• Pyrite, carbonate

We suggest that Sherlock is a hydrothermal system similar to Kanmantoo 
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Prospects, prospects, prospects
HGO have undertaken a grass-roots approach to the exploration of its 
tenements in the Kanmantoo Province.

• Compilation of past exploration activities

• Entry of drill hole and outcrop geochemical data from 

• Uni Adelaide (Foden), GSSA (Curtis), Exploration Companies 
HGO own sampling at Tonsley Library & outcrop

• Age dating (Uni Adelaide)

• Depth to basement data and modelling (Passive Seismic)

• Infill regional gravity data and inversion modelling

• Regional soil geochemistry

• New basement geology interpretation

• Drilling at Kanappa

• Large number of new petrology reports from drill holes and outcrop 
from Mannum to Keith looking at the alteration and veining

C
oorong Shear Zone
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Prospects, prospects, prospects

What did we find within the Kanmantoo Province after all the 
compilation and grass roots work?

A past drill hole with 75m of garnet-chlorite-magnetite alteration 
with attendant po-py-cpy sulphides to 15% and ~6000ppm Zn+Pb
with minor Cu and Au (SARIG Env03729)

(which we believe to be indicating that the drill hole is possibly 
proximal zone to a copper zone, but previously ignored because the 
explorers were looking for syngenetic base metals).

Furthermore, the petrology by HGO has shown that the retrograde 
thermal alteration system with Fe/Cu sulphides exists from 
Kanmantoo to Mannum and down to Keith and in-between. The 
style is repeated across the entire district.

C
oorong Shear Zone
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Prospects, prospects, prospects

What do you do to try to justify which prospect is worthy of drilling?

In the south-east HGO’s ranking is based on looking for sediment hosted 
copper system derived from processes that are now understand as 
operating in this Province.

This is contrary to practice in the south-east over the past 25 years, which 
has been to:

• Drill next to a previous drill hole with something in it (e.g. Sherlock), or

• Drill a mag anomaly because everything is under cover

Which has created a huge bias in the understanding of the basement 
geology, and a bias against finding any endowment within the sedimentary 
sequences.

C
oorong Shear Zone
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Sherlock Soil Geochemistry

HGO have also tried to use soil/auger sampling to identify sediment 
hosted prospects. In the past year an ADI was granted to assist HGO 
with this concept where the Cainozoic cover is 1 – 300m thick.

Stage 1 

Sherlock was chosen as the trial case for soil geochemistry, knowing 
the basement endowment existed and cover is >70m.

UNSW conclusion is that soil geochemistry is effective and at 500m 
spacing identified the Sherlock, MOO15 and MOO11 prospects
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Regional Soil Geochemistry

Stage 2 – 4-acid analysis of a number of auger traverses (to 1.2m depth) and past “RAB” holes to 10m depth

We also looked at using a pre-leach of ammonium acetate to remove the calcrete from the samples and then use a
4-acid on the residue – same results – just stronger.
Data analysis suggests the following five associations

• Bi, Tl

• Cu, Mo, Sb, Sn, W

• Sb, As, Sn, W

• Sn, Te, Se

• Sn

HGO also looked at halogen assays from the auger samples.

These were also effective at identifying the locations of known mineralisation under cover.
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Raptor (near Tailem Bend) – A “Kanmantoo” style prospect?

• Strong Cu-Mo-W-Pb-Zn anomalism in past drill 
hole

• Hosted in mafic and biotite schists

• Retrograde thermal alteration/veining by 

• K-spar, sericite

• chlorite, sulphides

• epidote, carbonate, pyrite.

• Proximal to Coorong Shear Zone
Drill core petrographic slide from COP56
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Cooke Basin – Another “Kanmantoo” style prospect?

• The Cooke Basin is named after a sub-basin that is ~50 kms in 
length

• Nearest drill holes are along its margin, with past explorers 
chasing magnetic zones

• MOO11 (sediments), MOO18 (basalts) have both been identified 
as strongly anomalous geochemistry including Cu, Pb, Mo, As, 
Sb, Ag, Au

• Soil geochemistry has also identified the basin as distinctly 
anomalous in halogens and in As, Hg, Cu
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Cobra (near Keith) – Another “Kanmantoo” style prospect?

• Metasediments to biotite schist 

• Garnet proximal to sulphides

• Retrograde thermal system including: 

• K-feldspar 
• Sericite (minor) 
• Chlorite 
• Epidote (major) 
• Sulphides (pyrite, pyrrhotite, chalcopyrite)
• Carbonate 
• Zeolite (Stilbite) 
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Using the “Kanmantoo” style as a prospect ranking tool

• Petrology has identified a number of prospects throughout the 
Kanmantoo Province with the same vein/alteration paragenesis

• The “Kanmantoo” model does explain the majority of the 
sediment hosted copper occurrences in the Kanmantoo Province

• There are many more sediment hosted prospects that are now 
prioritised by the application of this mineral model

• Some of these would not have been prioritised if based solely on 
Cu-Au-Zn-Pb assays of the auger/RAB/drill data

• Some of these prospects would not have been prioritised if 
prospects are weighted only by magnetic anomalism
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Are there other Cu-Au mineral styles possible?

Not only has the Petrology has identified a number of prospects 
throughout the Kanmantoo Province with the same vein/alteration 
paragenesis as Kanmantoo, the petrology has also identified 

• an Epithermal system in a diorite complex with

• A paragenesis of K-feldspar, epidote, carbonate, galena

• Low temperature textural characteristics

• an albite-carbonate vein system with Cu-Au (no Bi) in sediments

• Post deformation, post metamorphism, post main Po/Cpy
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Kanmantoo Cu-Au UG Progress

For the latest update see Lachlan Wallace’ presentation to the 
Noosa Mining Conference of 10 November 2022 

In the past year we have

• Increased Cu metal in resources by 120% 

• Commenced both a decline and a ventilation drive

• Developing a face/core scanning system for predicting copper 
grades in production grade control 

• Still drilling additional Cu-Au lodes at Emily, North Kavanagh 
on the Mine Lease and adjacent to existing UG resources

Positioned to be Australia’s next copper mine
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THANK YOU

Chalcopyrite

Molybdenite
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