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Introduction

Welcome to the final edition of our quarterly newsletters for 2025

Table of Contents

LICE: Lo WU e Xe F-1 =Y S PPN 3
Directors Update — QUArtEr 4, 2025.....c.iiuiiiiiiiiieiiiiieiteeeetie e ee e ea et sensenstnetnseusssssessensensenssnssnnenns 3
NEW INAUSTIY PartnerShiP. ... ittt e se e e s e s e e aaeasesnsansensensensenssnnsnns 4
New PhD Candidates JOIN CCRF ... i ettt et et et et et e e e e eeneeens 4

ReSearCh UPdates ....cccviiiiiiiiieieieieieinieiieiitererererersesssasasasesasesasssasssssssssssssssssesssessssssssssssssasasasasas 5
Bioleaching of Hyper-Enriched BlaCk Shales.......ccuiuiiiiiiiiiiiie et eans 5
Process-Driven Understanding of LCT Pegmatite SyStemsS .....viuiiuiiiiiiiiiiiiiiicie e eaes 5
Heavy Rare Earth Element Mineralisation at MEWeLld .....c.oouiiiiiiiiiiiiiiiir e eaes 6
SYNCHIOTrON RESEAICKH . eeieiii ittt et ea s e s e et s e easaneansansansanssnnsannn 6
GSWA Core Library WOTKSNOP «..vuiiiiiiiiiii ittt ee ettt eaea s e e e s ansensaansansansansenssnnsnnns 7
Introduction to Podcasting: Building Skills in Research Communication........ccccceevviiiiiiiiiiiniinninnanns 8

CenNtre ACHIVItIES ovuiiiiiiiiiiiiiiiciiiiiiiiietir ettt reteset et s s tesatsetesasssesesasseresesssesesassesesasanns 9
GeoCopper 2025 Workshop — Building Australia’s Copper FUTUIE.......cuciiiiiiiiiinie e 9
CCRF Showcases Breadth of Critical Minerals Research at SGGMP 2025 ........cccevvuiviiiinieenneennnen. 10
International Visitor Highlights Lower-Crust Mineralisation Research.........ccccoviiiiiiiiiiniiniinninnennns 10

Communication & OULrEaCh ... .c.ccuiiiiieiiiiiiiiiiiiiiiiiiieiriireiereireretesatretesseresessssesesessesesesassasesasas 11
Wonder Podcast Series: Exploring Lithium with Prof Carl Spandler........ccccviviiiiiiiiiiiiiiiiiiiieeeennes 11

UPCOMING EVENTES couviuiiiiiiiiiiiiaiiiieieiiasetiasetessacessacssossscessscessssssessssssssssssssssssosssssssssssssssssssessssese 12

2 | ARC Centre in Critical Resources for the Future




Our Team

Team updates

Directors Update — Quarter 4, 2025

’ , @ i - As 2025 comes to a close, itis wonderful to reflect on a year of

\ : remarkable growth, collaboration, and achievement at the ARC
Centre in Critical Resources for the Future (CCRF). Across our
nodes, the Centre has advanced cutting-edge research,
strengthened industry partnerships, and provided training
opportunities for the next generation of critical minerals
researchers.

This quarter, we welcomed a major industry partner, bringing new
research projects, funding, and advanced infrastructure to the
Centre. These initiatives support our core mission to accelerate
discovery and innovation in critical mineral systems, spanning rare earths, lithium, and other key commodities
essential for the global energy transition.

Our PhD cohort continues to grow, with new candidates commencing projects tackling some of the most
pressing challenges in mineral exploration, processing, and sustainability. Combined with ongoing work across
bioleaching, pegmatite system characterisation, rare earth element mineralisation, and advanced synchrotron
studies, 2025 has highlighted the breadth and depth of CCRF’s research capability.

Training and professional development remain central to our mission. This year, students and early career
researchers participated in hands-on workshops, field-based exercises, and introductory science
communication programs designed to build skills and confidence while connecting them with industry and
academic leaders. The Centre also delivered national workshops addressing copper exploration challenges and
showcased research at conferences and international collaborative projects.

Looking back, itis clear that 2025 has been a year of consolidation and impact—strengthening research
programs, fostering collaboration, and building a diverse, skilled, and ambitious cohort ready to contribute to
Australia’s critical minerals future.

On behalf of the Centre, | wish everyone a joyful festive season. Thank you to all our researchers, students, and
partners for your dedication and contributions throughout the year. | look forward to continuing this momentum
and exciting work in 2026.

Professor Marco Fiorentini

Director, ARC Centre in Critical Resources for the Future
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New Industry Partnership
Welcoming Lynas Rare Earths to the ARC Training Centre in Critical Resources for the Future

In Quarter Four, the Centre was pleased to welcome Lynas Rare Earths Ltd (Mount Weld) as a new industry
partner.

As the owner of one of the world’s most significant rare earth element (REE) resources, Lynas brings strong
strategic alignment with the Centre’s mission, particularly within Themes 1 and 2: Accelerating Discovery and
Accelerating Characterisation. The partnership reflects a shared commitment to advancing innovative, data-
driven approaches to critical mineral exploration.

The collaboration includes:
e APhD researcher, Mistrel Fetzer Boegheim (introduced below);
e Afunded research project focused on heavy rare earth element (HREE) mineralisation;
e Investment supporting advanced research infrastructure and outcomes.

The project will be led by Centre Chief and Partner Investigators Prof Carl Spandler (University of Adelaide), Dr
Ignacio Gonzalez-Alvarez (CSIRO), Prof Tony Kemp (UWA), and Ganesh Bhat (Lynas) bringing internationally
recognised expertise in REE systems, geochemistry, and mineral discovery.

We look forward to working with Lynas to deliver impactful research and training that supports Australia’s
strategic critical minerals future.

New PhD Candidates Join CCRF

We are were pleased to welcome new PhD candidates Deepyaman Saha and Mistrel Fetzer Boegheim to the
Centre.

Deepyaman Saha has commenced a PhD in Earth Sciences at the University of Western
Australia, supervised by Prof Tony Kemp and Dr Lillian Kendall-Langley. Deepyaman
brings strong international experience in igneous and metamorphic geology, with a
background spanning academic research and mineral exploration in Canada and India.
Prior to commencing his PhD, he worked as a Research and Teaching Assistant at St.
Francis Xavier University (Canada), where he investigated the age and petrogenesis of
LCT pegmatites in southern Newfoundland in collaboration with the Geological Survey of
Newfoundland and Labrador, Sokoman Minerals Corp., and Benton Resources Inc. His
work has been presented at major conferences including PDAC, AGS, and CTG.

Mistrel Fetzer Boegheim is undertaking a PhD at the University of Adelaide under the
supervision of Prof Carl Spandler. She combines strong academic training with hands-on
industry experience and is currently working as a mine geologist at Lynas Rare Earths’ Mt
Weld operation in Western Australia. As a recipient of the 2018 QCoal Foundation
Scholarship and the 2021 AusIMM EEF Scholarship, Mistral is highly motivated to
contribute to the advancement of Australia’s rare earth and critical minerals sector
through the integration of research and operational practice.

Deepyaman and Mistrel join an excellent and growing cohort of researchers across the Centre — you can learn
more about them and their work on the CCRF website
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https://criticalresources.org.au/contributor/a-prof-carl-spandler/
https://criticalresources.org.au/contributor/dr-ignacio-gonzalez-alvarez/
https://criticalresources.org.au/contributor/dr-ignacio-gonzalez-alvarez/
https://criticalresources.org.au/contributor/a-prof-anthony-kemp/
https://www.linkedin.com/in/ganesh-bhat-aa041645/
https://criticalresources.org.au/contributor/deepyaman-saha/
https://criticalresources.org.au/contributor/a-prof-anthony-kemp/
https://criticalresources.org.au/contributor/lillian-kendall-langley/
https://criticalresources.org.au/contributor/mistrel-fetzer-boegheim/
https://criticalresources.org.au/about/researchers/#phd

Research Activities

Research Updates

Our Centre’s research continues to evolve with exciting new projects addressing critical challenges in resource
exploration, processing, and sustainability. In the last CCRF newsletters in Quarter 1, 2025, we were introduced
to the research of Jemi Ahnaf, Matthew Demmer and Michael Wawryk. In the CCRF Newsletter Quarter 2 2025,
we provided snapshots of the research conducted by Cooper Ferguson, Rachman Fauzi, Rachel Jones, LeXi
K’ng and Collins Adoko. In Quarter 3 we gave you a snapshot of the research of Dr Lillian Kendall-Langley, Frank
Ndudzo, Dr Stefan Lohr, Chang Wang, Olivia Mejias Gonzélez, Jaqueline Lopes Diniz, Dr Chris Gonzalez and Dr

Yihao Ding

In this newsletter, we introduce you to the research of Melika Mostavi and the proposed research of our new
PhDs Deepyaman Saha and Mistrel Fetzer Boegheim

Bioleaching of Hyper-Enriched Black Shales

Melika Mostafavi is investigating the technical and economic feasibility of
bioleaching hyper-enriched black shales (HEBS) as part of a collaborative project
between ANU, CSIRO and Bellavista Resources. Based at the CSIRO Waterford

' ¥ site in Perth Western Australia, her research examines microbial processes and
geochemical controls on metal mobilisation in deposits such as the Brumby
Deposit (WA), where conventional extraction is not currently viable. By applying
XRF and ICP-MS techniques to characterise leachates, the project aims to

| advance sustainable extraction pathways for critical and base metals, supporting
# Australia’s resource security and the development of low-impact mineral

processing technologies.

Process-Driven Understanding of LCT Pegmatite Systems

= % RN w21 Deepyaman Saha is developing a process-driven understanding of lithium—
ﬁ"*”a s cesium-tantalum (LCT) pegmatite systems, using chemical and isotopic

\ signatures preserved in minerals and their inclusions to constrain the conditions
of pegmatite generation and emplacement. His research explores controls on

" lithium mineralogy and endowment, aims to establish new chemical fertility

\ indices, and documents alteration footprints associated with rare-metal
pegmatites. By linking mineral-scale processes to system-scale behaviour, the

Sl A : ~ L projectaims to deliver mappable proxies for lithium prospectivity and improve
exploration targeting and resource assessment for critical minerals.
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Heavy Rare Earth Element Mineralisation at Mt Weld

In the framework of her PhD Mistrel Fetzer Boegheim will investigate
investigating the processes controlling heavy rare earth element (HREE)
mineralisation within the Mt Weld carbonatite system, one of Australia’s
most significant rare earth deposits. Her research examines the distribution
and mineral hosts of HREEs, evidence for hydrothermal re-mobilisation, and
the partitioning of HREEs through the magmatic evolution of the deposit, with
comparisons to other HREE-enriched carbonatites globally. The project aims to refine genetic models for HREE
enrichment and directly inform exploration strategies for Australia’s critical rare earth resources.

Synchrotron Research

excellence
supporting @

supported researcher Olivia Mejias Gonzéalez, who was
recognised with a Best Student Oral Presentation Award at the
2025 ANSTO Australian Synchrotron User Meeting. Olivia’s
presentation showcased her research using high-energy
synchrotron XFM and XAS techniques to investigate indium-tin
complex matrices, drawing strong interest from the diverse
national synchrotron user community.

i A We are pleased to highlight the recent success of CCRF-
“ {

At the Australian Synchrotron at ANSTO’s Clayton campus in
November, Olivia undertook advanced experiments with the X-
ray Absorption Spectroscopy (XAS) team. Her work focused on
indium-rich chalcopyrite, aiming to better constrain the atomic
environment of indium and assess the potential of chalcopyrite
as an alternative by-product source of this critical metal.

This research was supported through two Merit Grants awarded to Olivia and through the strong backing of
CCRF and partner institutions. In particular, the contribution of CCRF Chief Investigator Prof John Mavrogenes
(ANU) was instrumental, including support for synthetic chalcopyrite samples produced by ANU researcher
Chris Ingles. The project exemplifies the collaborative efforts

between the UQ Sustainable Minerals Institute and ANU,

Olivia also acknowledges A/Prof Anita Parbhakar-Fox for her & : \ A N STO
encouragement and support throughout this journey. T — L
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Workshops Delivered

GSWA Core Library workshop
Practical Training Workshop at GSWA Core Library

In the first week of December, Dr Lillian Kendall-
Langley led a practical training session at the
Geological Survey of Western Australia (GSWA)
Perth Core Library for students from the ARC
Centre in Critical Resources for the Future and
the Centre for Exploration Targeting.

The workshop focused on some of Western
Australia’s most significant lithium pegmatite
deposits. Students examined core from
Greenbushes and Pilgangoora, developing skills in identifying key textures, mineralogy, and alteration patterns
characteristic of Li-Cs-Ta type pegmatites.

The session highlighted the value of collaboration, with Jason Bennett (Portable Spectral Services) providing
hands-on guidance using pXRF and sharing his mineralogical expertise. Students also benefited from insights
from Marcus Sweetapple, who was working in the core yard during the session.

This workshop demonstrates how Centre students can build practical, industry-relevant skills through
collaborative initiatives that bring together expertise from the Centre, industry partners, and government
organisations. It also highlights the important role played by our Research Fellow, Dr Lillian Kendall-Langley, in
developing training opportunities that support CCRF PhD students while also benefiting doctoral candidates
from CET and the School of Earth and Oceans. Itis anticipated that in 2026 multiple initiatives of this kind will
arise and we invite our government and industry stakeholders to be part or lead any training activities of interest
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Introduction to Podcasting: Building Skills in Research Communication

In December, the Centre hosted a special hybrid

introductory session on podcasting, led by
Anthony Reid from WONDER Podcasts, who was

b visiting Perth on Thursday, 11 December.

As part of the Centre’s commitment to
strengthening research translation and
communication, all researchers are encouraged to
participate in a CCRF podcast over the life of the
Centre. We are fortunate to have the ongoing
support of Holly Cooke and Anthony Reid, who have played a key role in developing the Centre’s podcast
program.

The session was designed to demystify the podcasting process, build confidence, and help researchers begin
thinking about how to communicate their work to broader audiences. It provided a practical overview of how
podcasts can support research impact and public engagement, as well as what to expect during a podcast
interview, including tips on preparation.

Prof Marco Fiorentini and Prof Carl Spandler shared reflections on their own experiences participating in the
podcast series, offering valuable insights into the benefits of podcasting and practical advice for first-time
contributors.

The session also aimed to encourage Research Fellows and PhD candidates to consider participating in the
2026 podcast series. While some newer PhD candidates may feel their projects are not yet ready for a podcast
until 2027, the workshop provided an opportunity to understand the process early and begin developing
communication skills for future participation.

Additional podcast training workshops are planned for early in the New Year to continue supporting researchers
in sharing their work beyond traditional academic channels. We encourage you to explore the WONDER
podcast series, which tells the evolving story of the Centre—from its inception through to its people, research,
and impact—at www.thegeoco.com.au

Publish... Visible...

=, B

or Perish or Vanish

&

~

N
ANIMATE SCIENCE The Evolution of Academic Success: from
“Publish or Perish” to “Visible or Vanish”

isible-of-vanish
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Centre Activities

Centre Activities

GeoCopper 2025 Workshop - Building Australia’s Copper Future

- Held at the University of Adelaide on 3-4 November
: 2025, the GeoCopper 2025 Workshop was hosted
by the Institute for Sustainability, Energy and
Resources (ISER) and led by CCRF Deputy Director
Prof Carl Spandler (University of Adelaide). The
workshop brought together leading Earth science

NIVERSITY

ZZULEVNDI I researchers to strengthen Australia’s copper-

make focused geoscience community at a critical time for
history. global supply. CCRF Chief Investigators Prof Carl
Spandler (University of Adelaide), Prof Marco
Fiorentini (UWA) and Prof Andrew Berry (ANU), joined a national cohort of experts from other leading institutions
in Australia.

Across two days, participants tackled the major challenges facing copper supply—spanning greenfields and
brownfields exploration and geometallurgy—highlighting the need for transformative thinking, advanced
analytical tools and technologies, and sustained investment in training and talent. Reflecting on the outcomes,
John Anderson noted that “Carl Spandler’s concept of a national copper research centre is a good idea and,
after sessions with researchers from across the country, deserves further development,” emphasising the
importance of engaging both government agencies and industry representatives in shaping the key research
questions.

The workshop showcased Australia’s depth of capability, identified opportunities for breakthrough research
themes, and set a clear pathway for translating ambition into collaborative research and research training
programs—encouraging the next generation of researchers to explore, discover and help secure Australia’s
copper future.
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CCRF Showcases Breadth of Critical Minerals Research at SGGMP 2025

CCRF researchers and students were well
represented at the 2025 Specialist Group in
Geochemistry, Mineralogy, and Petrology (SGGMP)
Conference, held in Port Macquarie from 17-21
November 2025. The meeting highlighted the role of
: geochemistry in addressing diverse geoscience
e e SGGMP Biennial challenges and provided a strong platform for
Conference showcasing CCRF’s research across critical mineral

systems.

CCRF Research Fellow Lillian Kendall-Langley and Chief Investigator Prof Tony Kemp presented work on Li-Cs—
Ta pegmatite melt generation in the Pilbara Craton, while PhD candidate Cooper Ferguson, in collaboration
with Chief Investigators Prof Carl Spandler and Dr Lucy McGee, presented a first-pass assessment of the rare
earth element potential of the Central Pine Creek Orogen. Additional student-led contributions included
posters by PhD students Chang Wang, Rachel Jones, spanning topics from sphalerite trace element zoning to
mantle source characteristics of ultramafic lamprophyres.

CCRF Chief Investigators also contributed prominently, with presentations by Prof Greg Yaxley on pyrochlore
formation in carbonatite systems, Dr Lucy McGee on copper fractionation by magmatic volatiles, Prof Carl
Spandler on the geology of the REE-prospective Peak Ranges, QLD, and Prof John Mavrogenes and
collaborators on rare earth and niobium mineralisation in the Gascoyne Carbonatite Complex. Further
collaborative work led by CCRF affiliate Maria Cherdantseva, with Prof Marco Fiorentini and Prof John
Mavrogenes, examined the behaviour of alkalis and chlorine in sulfide melts and implications for ore genesis.

Together, these contributions reflect CCRF’s strong national engagement, interdisciplinary research capability,
and commitment to training the next generation of critical minerals researchers.

International Visitor Highlights Lower-Crust Mineralisation Research

In November, the ARC Centre in Critical Resources for the Future (CCRF) was
pleased to host Dr Marco Venier from the University of Mainz, Germany,
strengthening international collaboration in critical minerals research.

Working alongside Jason Bennett (Portable Spectral Services) and Dr Stefano Caruso
(CSIRQ), the collaboration focuses on unveiling the roots of mineralising processes
through the study of material recovered from deep core drilling of the lower
continental crust in the Ivrea Zone, Italy. The research forms part of the DIVE (Drilling
the Ivrea-Verbano zonE) project and provides a rare opportunity to investigate
mineralisation processes operating at lower-crustal depths.

The team is undertaking detailed morphological and mineralogical characterisation
of newly discovered sulfide assemblages, with the potential to yield new insights into metal transport
mechanisms in the lower crust. Outcomes from this work are expected to inform broader understanding of how
metals are mobilised and concentrated in deep crustal environments.

Stay tuned for further updates as this exciting international collaboration progresses.
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Communication & Outreach

Wonder Podcast Series: Exploring Lithium with Prof Carl Spandler

As part of the WONDER podcast series, Prof Carl Spandler joined hosts Holly Cooke and Anthony Reid to
discuss lithium, the lightest metal. Building on previous episodes with Prof Marco Fiorentini, Dr Isra Ezad, and
Dr Ross Chandler, this episode explores the science and geology behind one of the world’s most important
critical minerals.

Professor Spandler shares insights into the formation of lithium ore deposits, the role of crystal structures, and
the broader scientific and economic context of critical minerals. The discussion provides a clear view of how
research into lithium contributes to understanding the Earth’s geological cycles.

This episode is a fascinating introduction to the complex world of critical minerals and their importance to
technology and industry.

Listen to the episode - GeoCo | The Lightest Metal On Earth With Professor Carl Spandler

Stay tuned for our next podcast and tune into all episodes and more at: www.thegeoco.com.au
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Upcoming events

DON’T FORGET THESE UPCOMING EVENTS IN 2026 AS CAPTURED IN THE PREVIOUS NEWSLETTER

2026 Australian Earth Sciences Convention (AESC 2026)

CCRF will play a leading role at the Australian Earth Sciences Convention in Melbourne, 3-6 February 2026, by
hosting a dedicated Critical Minerals Symposium. Led by Prof Carl Spandler, with Dr Lucy McGee on the
Organising Committee, the symposium will showcase the Centre’s contributions to research and innovation in
critical minerals. Invited speakers include Dr Isra Ezad (keynote), Prof Tony Kemp, and Dr Olivia Mejias
Gonzalez,. AESC 2026 will explore global geoscience challenges, including renewable energy transitions, Al and
Big Data applications, and interdisciplinary integration with engineering, archaeology, and space sciences.
Learn more here

2026 Gordon Research Conference (GRC)

From 24-29 May 2026 in Castelldefels, Barcelona, Spain, Prof Marco Fiorentini will chair the GRC on
Geochemistry of Mineral Deposits under the theme “Geochemistry at the Edge of Discovery.” The conference
brings together geoscientists at all career stages to explore cutting-edge research across mineral discovery,
characterisation, processing, and recovery. With attendance capped at 200 participants, early registration is
encouraged to secure your place.

Register here

2026 International Symposium on Mafic-Ultramafic Mineral Systems (ISMUMS 2026)

Hosted by CSIRO in Perth from 29 June - 3 July, this symposium, chaired by CCRF Partner Investigator Dr
Margaux Le Vaillant, will cover the full spectrum of critical minerals associated with mafic and ultramafic rocks
(Ni, Cu, Co, PGE, V, Ti, Cr). Technical sessions, workshops, and field trips will explore Australia’s world-class
mafic—ultramafic provinces, offering opportunities for collaboration between researchers, students, and
industry.

Save the date and stay tuned for details

2026 The 11th International Symposium on Granitic Pegmatites (PEG 2026)

UWA will host PEG 2026 on 16-17 August 2026, the first international pegmatite meeting in Australia. Led by
Prof Tony Kemp and Dr Lillian Kendall-Langley, the symposium will bring together 150-200 delegates, featuring
talks, posters, exhibitors, and field trips across Western Australia. Centre researchers will actively contribute to
the program.

For more information please use this link
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For more information, please visit our website on ARC Centre in Critical Resources for the Future

criticalresources.org.au

Or contact

Professor Marco Fiorentini

Director ARC Centre in Critical Resources for the Future
M +61 4 00 297 458

E criticalresources@uwa.edu.au
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