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Director D. Jacob, Dr. rer. nat. Georg August University Germany (equivalent PhD) 
    Diplom in Mineralogy, Johannes Gutenberg Univ, Germany (equivalent 
    MSc) 

Associate Directors
Research & Engagement

Higher Degree Research

Education

N.J. Abram, BSc Advanced (Hons) Sydney, PhD ANU  (to 31/03/2023)
D.R. Davies, MSci PhD Cardiff, UK (from  31/03/2023)
S.J. Fallon, BA MS San Diego, PhD ANU 
M.J. Ellwood, BSc (Hons) PhD Otago  (to 01/04/2023)
L.N. Moresi, BA (Hons) Cambridge, DPhil Oxford (from 01/04/2023) 

Professors N.J. Abram, BSC Advanced (Hons) Sydney, PhD ANU 
A.J. Berry, BSc (Hons) Sydney, DPhil Oxford 
J.J. Brocks, Dip Freiburg, PhD Sydney  
D.R. Davies, MSci PhD Cardiff, UK 
M.J. Ellwood, BSc (Hons) PhD Otago  
S.J. Fallon, BA MS San Diego, PhD ANU  
A.M. Hogg, BSc ANU, PhD UWA (on secondment to ACCESS-NRI)
P.L. King, BSc (Hons) ANU, PhD Arizona State 
J.A. Mavrogenes, BS Beloit, MS Missouri-Rolla, PhD Virginia Tech 
M.S. Miller, BA Whittier, MSc Columbia, MEng Cornell, PhD ANU  
L.N. Moresi, BA (Hons) Cambridge, DPhil Oxford 
A.P. Roberts, BSc Massey, BSc (Hons) PhD DSc Victoria HonFRSNZ 
    (Wellington) 
E. Rohling, BSc MSc PhD Utrecht (to 03/10/2023)
M.S. Sambridge, BSc Loughborough, PhD ANU, FAA, FRAS 
H. Tkalčić, DipEng in Physics Zagreb, PhD UC Berkley 
P. Tregoning, BSurv PhD UNSW
G.M. Yaxley, BSc PhD Tasmania
J. Yu, BSc MSc Nanjing University, PhD Cambridge 

Associate
Professors

O. Alard, PhD Macquarie, Habilitation Montpellier
M.A. Forster, BSc MSc PhD Monash 
R. Hackney, BSc (Hons) ANU, MSc Victoria University of Wellington, PhD
UWA - IODP/ANZIC Director
D.C. Heslop, BSc (Hons) Durham, PhD Liverpool, Dr. habil. Bremen

Adjunct Professor P. Cummins, PhD Geophysics, U. California, Berkely

Fellows C. Eakin, MSci Imperial College London, PhD Yale
A. Kiss, BSc (Hons) PhD ANU 
C. Shakespeare, BSc (Hons) ANU, PhD Cambridge

STAFF LISTS
ACADEMIC STAFF
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Research
Fellows

M. Anenburg, BSc MSc Ben-Gurion University of the Negev, PhD ANU  
A. Burnham, MSci MA Cambridge, PhD Imperial College London 
N.C. Constantinou, BSc MSc PhD Athens, Greece [ARC DECRA Fellow] 
Y. Dai, BSc Peking University, China, PhD ANU (from 01/01/2023)
K. Grant, BSc Southampton, MSc JCU, PhD Southampton 
M.J. Hoggard, BA MSci MA PhD Cambridge [ARC DECRA Fellow]
C. Holgate, BEng UNSW, M.Hydrology Vrije Universiteit Amsterdam, PhD ANU
W. Huneke, BSc MSc Kiel, PhD Tasmania 
C. Jiang, BS and graduate study in geology China Univ of Geosciences, PhD 
    Macquarie [ARC DECRA Fellow] 
S. McKibbin, BSc (Hons) Newcastle, PhD ANU 
F. Magrini, BSc MSc Milan, PhD Universita` Roma Tre (from 14/03/2023)
N. Maher, BSc (Hons) ANU, PhD UNSW [ARC DECRA Fellow] 
L. Miller, MSc Imperial College London, PhD ANU (to 25/11/2023)
A. Morrison, BSc (Hons) ANU, GradDipEd Canberra, PhD ANU [ARC DECRA Fellow] 
A. Purcell, BSc (Hons) PhD ANU
K. Stewart, BSc (Hons), PhD ANU 
T.S. Pham, BEng Hanoi, Postgrad Dip Intl Center for Theoretical Physics, PhD ANU 
L. Yang, BSc Ocean University of China, PhD UTAS (from 18/09/2023)
Q. Zhang, BSc Hebei Normal Uni, MEng CUGB, PhD Wollongong (from 06/11/2023)

Postdoctoral
Fellows 

W. Aguiar, PhD Federal University of Rio Grande (Brazil) (from 16/01/2023)
A. Casas Ramos, BChemEng Tuxtla ITTG, MGeochem (UNAM), Dr. rer. nat. Ludwig-
    Maximillans-Universitat Munchen
J. D'Andres, BSc MSc ETHZ, PhD ANU
T. Duvernay, BSc MSc Universite Paris Diderot
S. Eggins, BAppSci UNSW, PhD Tasmania
E. Ellison, BSc (Hons) Durham, MSc Southampton, PhD Imperial College London
G. Falster, BSc (Hons) PhD Adelaide 
S. Ghelichkhan, BSc Tehran, MSc PhD Ludwig-Maximillans-Universitat Munchen 
V.H. Lai, BA UC Berkeley, MSc PhD California Inst of Technology 
X. Ma, BSc Zhejiang University, PhD Chinese Academy of Sciences (to 13/07/2023)
A. Marignier, MSci PhD University College London (from 23/01/2023)
R. McGirr, BSc (Hons) Sydney, PhD ANU
T. Merry, MSci Cambridge, PhD Imperial College London (from 16/01/2023)
L. Otter, BSc JGU, MSc joint JGU and MPIC, PhD Macquarie 
R. Pickle, BS UC at Davis, MSc Brown, PhD Auckland 
S.M. Razeghi, MSc Tehran, PhD Newcastle (to 05/04/2023)
W. Scott, MSci PhD Imperial College London (from 08/05/2023)
Z. Sudholz, BSc Monash, BSc (Hons) UWA, PhD ANU (to 01/09/2023)
S. Wang, BSc (Hons) Wuhan, MSc Univ Chinese Acad Sci, PhD ANU
Z. Wei, BSc CUMT (China University of Mining and Technology), PHD UCAS 
    (University of Chinese Academy of Sciences) (from 10/02/2023)
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Postdoctoral
Fellows
(continued)

H. Yang, Bachelor Jilin Univ, Master Copenhagan, PhD Melb (to 01/06/2023)
P. Zhang, BSc Jilin Univ, MSc Univ Sci&Tech China, PhD ANU

Emeritus
Professors

R.J. Arculus, BSc PhD Durham, FAIMM 
V. Bennett, BSc PhD UCLA 
I.H. Campbell, BSc UWA, PhD DIC London 
S.F. Cox, BSc UTas, PhD Monash 
P. De Deckker, BA MSc (Hons) Macquarie, PhD DSc Adelaide 
Stephen Eggins, BAppSc UNSW, PhD UTas
David Ellis, MSc Melbourne, PhD UTas
N.F. Exon, BSc (Hons) UNSW, PhD Kiel 
R.W. Griffiths, BSc PhD ANU, FAIP, FAA 
R. Grun, Diplo Geol, Dr.rer.nat.habil Köln, DSc ANU, FAAH 
I.N.S. Jackson, BSc Qld, PhD ANU, FAA 
B.L.N. Kennett, MA PhD ScD Cambridge, FAA, FRS 
K. Lambeck, BSurv NSW, DPhil DSc Oxford, FAA, FRS 
H. O’Neill, BA Oxford, PhD Manchester, FAA, FRS 
B.J. Pillans, BSc PhD ANU, HonFRSNZ 
M. Roderick, BAppSc QUT, PGDipGIS Qld, PhD Curtin 
I.S. Williams, BSc PhD ANU 

Honorary
Professors

S. Foley, BSc (Hons) Southampton, MSc Memorial Univ Newfoundland, PhD Tasmania
C.B. Foster, BSc (Hons) Adelaide, PhD Qld  
A. Gerson, PhD Strathclyde Scotland 
T. Ireland, BSc Otago, PhD ANU (to 09/05/2023)
W. Maher, BAppSci (Hons) MAppSci Melbourne, PhD Southampton 
E. Rohling, BSc MSc PhD Utrecht (from 02/10/2023)
N. Williams, BSc (Hons) ANU, MPhil PhD Yale 
L. Wyborn, BSc (Hons) Sydney, Dip Ed UC, PhD ANU 

Honorary
Associate
Professors

Y. Amelin, MSc PhD Leningrad State 
R.A. Armstrong, BSc MSc Natal, PhD Witwatersrand  
R.V. Burne, BSc Wales, DPhil Oxford  
T. Esat, BSc Univ College London, MSc Queens Univ Canada, PhD ANU (to 31/12/2023)
C.M. Fanning, BSc Adelaide  
G.M. Gibson, BSc Edinburgh, PhD Otago 
A. Jaques, BSc (Hons) WA, PhD Tasmania 
S. McClusky, BSurv PhD UNSW 
T. Mernagh, BSc (Hons) PhD Newcastle 
B. Opdyke, AB Columbia, MS PhD Michigan 
R. Skirrow, BSc WA, Postgrad Dip Sci (Hons) Newcastle, MSc Carleton Univ, PhD ANU 
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Honorary
Senior
Lecturers

G. Marino, MSc (cum laude) ‘Federico II’ of Naples; PhD Utrecht  
G. Shephard, BSc (Adv. Hons I), PhD Sydney (from 03/07/2023)
A. Valentine, BA MSc Cambridge, DPhil Oxford

Honorary
Lecturers

S. Allgeyer, PhD Paris Diderot, France
L. Bean, BSc Sydney, DipEd Syd Teachers College, Grad Dip, PhD ANU 
M.W. Forster, Diplom Geologist (MSc equiv) PhD Macquarie 
J. Nunes Avila, BSc MSc UFRGS, PhD ANU  
A. Rosenthal, MSc Tech Univ Bergakademie Freiberg, PhD ANU 

Visiting
Fellows

J. Foster, BSc Sydney, MSc PhD ANU 
T. Gruetzner-Handke, Diploma Geology (equiv Masters) Universitat Mainz, 
    Dr.rer.Nat. Westfalische Wilhelms Universitat Munster
D. Hutchinson, PhB (Hons) ANU, PhD UNSW (to 03/01/2023)
K. Jones, BSc (Hons) ANU, PhD Bristol (to 31/08/2023)
V. Kamenetsky, BSc (Hons), PhD Russian Academy of Sciences (from 13/03/2023 
    to 12/03/2024)
C. Klootwijk, BSc MSc PhD Utrecht (to 31/12/2023)
D. Mole, MSc Univ College London, PhD UWA
P. O’Brien, BSc (Hons) PhD Melbourne 
M. Rigo, Master in Natural Sci cum Laude PhD Padova (to 03/01/2023)
M. Valetich, BSc (Hons) PhD ANU (to 09/02/2023)
K. Zhao, PhD ETH Zurich (from 01/12/2023)
Z. Zhou, BSc Guilin Univ of Tech, MSc PhD Chinese Academy of Geological 
    Sciences (to 30/12/2023)
J. Zhou, PhD Jilin Univ (from 31/07/2023)
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School Manager G.F.M. Pearson, BA, BTh, MBA, FIML

Executive Assistant to the
Director & the School
Manager

T. Adams

Administration Manager V. Riddle, Dip Leadership & Management AIM (to 04/08/2023) 
A. Norman, BSc (Hons) Trent (from 04/12/2023)

Building and Facilities Officer E. Ward, Cert V Frontline Management, Quest/ANU

WHS Officer N. Papparlado (to 20/02/2023)
E. Mohamed, BSc, MSc, IUST, PhD ANU (from 03/07/2023)

Education Developer H. McGregor, BSc Macquarie, GradDipEd (Science)

Senior HDR Administrator R. Anderson, B.Bus (USC) (from 27/11/2023)

Student Administration
Officier

K. Thow, BA Macquarie, MPolScADv ANU

Communications Officer L. Medenis (to 08/07/2023)

Receptionist G. Alvarez Rodriguez, BSc University of Texas, MPhil 
    (to 01/12/2023)
M. Bares, BA Louisiana, MFA University of Michigan 
    (from 04/12/2023)

Research Group
Administrators

J. Magro
A. Daley, Cert IV Procurement & Contracts

IODP/ANZIC Program
Manager

S. Kachovich, Bsc (Hons) UOW, PhD University of Queensland 

IODP/ANZIC Administrator K. Kenney

IODP/ANZIC Communications
Officer

J. Kennard

Administrator for Centre of
Excellence for Climate
Extremes

C. Tucker

Collections Officer C. Reppin (from 21/03/2023)

PROFESSIONAL STAFF
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Laboratory Operations

Manager A. Latimore, BEng University of Canberra 

Technical
Support

D. Clark, Cert III Metal Fabrication AdvDipEng CIT 
R. Esmay, BSc (Sr Thesis) SUNY Purchase 
P. Hu, PhD ANU & Chinese Academy of Sciences 
P. Lanc, AssocDip Bus (Applied Computing) CIT 
Y. Liu, BEng MEng ANU
H. Miller, AdDipMechEng CIT 
Y. Qian, BEng Anhui Univ, MSc Beijing Normal Univ, PhD ANU 
A. Rummery, Cert III CIT (x3) 
H. Sasaki, AssocDip CIT 

Geochemical Instrument Operations

Manager B. Knowles, BSc PhD Wollongong

Technical
Support

J. Cali (to 19/08/2023)
B. Chen (to 01/08//2023)
H. Chin, BA MArchSci ANU (from 27/11/2023)
B. Fang, BEng, Jilin University (JLU); Research MSc, University of Science and 
    Technology of China (USTC) (from 10/05/2023)
M.W. Forster, PhD Macquarie University (Sydney) (from 06/11/2023)
B. Fu, BSc Chungchun, MSc Nanjing, PhD Vrije (to 14/06/2023)
R. Grun, BSc (Hons) ANU (to 27/07/2023)
J. Hope, BSc James Cook 
X. Ji, BSc NUIST, MSc (Adv) ANU (to 12/12/2023)
L. Rodriguez Sanz, BSc Venezuela, MEnvStudies, PhD Autonomous (Barcelona) 
D. Vasegh, AssocDeg Khajeh Nasireddin Toosi University of Technology (Iran) (to 
    25/02/2023)
Y. Wang, BSc and MSc Jilin University, PhD Chinese Academy of Geological 
    Sciences 
J. Wu, BSc and MSc USTC, PhD ANU (from 03/10/2023)
Y. Wu, BEng China Univ, MSc Univ Newfoundland, PhD ANU
W. Xiao, BEng (Hons) Hunan, PhD UNSW (to 04/08/2023)
S. Zink, BSc Hanover, Diploma (MSc) Hanover 
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Geophysical Data & Computation

Manager H.W.S. McQueen, BSc Qld, MSc York, PhD ANU 

Scientific
Programmers

J. Byrne, BSc (Hons) ANU, PhD Monash 
J. He, Bachelor of IT (Hons) ANU 

Software
Engineer

A. Gibson, BCompSci (Hons) PhD ANU 
M. Tourdot de Oliveira, BSc PhD Coimbra

Research
Officers 

J.C. Graciosa, BSc MSc University of San Carlos, PhD Monash (from 20/03/2023)
K. Hayward, BCom Wollongong, MNHD MPhil PhD ANU
S. Mousavi, BSc MSc, Tehran University, PhD Leipzig 
M. Salmon, BSc (Hons) PhD Victoria (Wellington) 

Technical
Support 

K. Berends (from 21/08/2023)
R. Erigela, BTech Jawaharlal Nehru Technological University, PGDip NIELIT-India, 
    MScEng Swinburne 
P. Kaduru, Bach Electronics & Comm Eng Jawaharlal Tech, Masters in IT Charles 
    Sturt (to 13/12/2023)
R. Voore, B.Tech (CSE) LPU INDIA, MScDS (Master of Data Science) La Trobe Uni 
    Melbourne (from 09/01/2023)

COG Support

Research
Officers 

L. Velasquez Jimenez, BSc Pontificia Universidad Javeriana, MSc PhD James Cook
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POSTGRADUATE STUDENTS 
PhD Candidates

Adroli, Nurmalia Mauludin
Agrawal, Shubham
Ahnaf, Jemi Saputra
Amarathunga, Udara
Arcot Parthiban, Ramkumar
Baeza, Leonardo Ismael
Baile, Riley John
Barnes, Ashley
Bhagtani, Dhruv
Bilton, Leon Serwin
Bishop, Caleb
Bonning, Geoffrey
Cajal Contreras, Yamila
Carrasco Godoy, Carlos Ignacio
Chandler, Ross Berge
Chen, Fangqin
Cheng, Ming
Cheng, Yun-Ze
Costa de Lima, Thuany Patricia
De Freitas Rodrigues, Rodrigo
Antonio
Devi, Riteshma
Di, Yankun
Dodd, Lachlan
Durgalakshmi
Duvernay, Thomas Alexis
Egbo, Miracle Oluebube
Eggins, Sam
Ellepola, Anupiya Vidarshana
Fang, Bowen
Goswami, Pranami
Gray, Sharon
Grun, Robin
Harazin, Kathleen
Hargreaves, Jessica

Hsu, Shao-Chen
Hu, Jinyin
Huang, Zhijie
Hussain, Jabir
Ingles, Christopher
Jackson, Sarah
Jayasoma, Kushani
Jeffree, Jemima
Ji, Xuan
Jiang, Shihao
Jones, Alysha May
Kinsley, Jordan Alexander
Kirby, Rachel Sarah
Kou, Yingxin
Krestianinov, Evgenii
Lawler, Kelly-Anne
Leong, Edgar
Leong, Kit Ieng
Leong, Timothy Sung Jue
Lewis, Hilary
Liang, Man
Liyanage, Tharika Mayomi
Loidolt, Christina
Lu, Neng
Maharaj, Prayna
Makushkina, Anna
Martin, Stacey Servito
McConachie, Shannon
Clare
Medd, Oliver Merlin
Meng, Hangyu
Mina, Alana Andrea
Naina, Naina
Nakrong, Nipaporn
Nugraheni, Rosmalia Dita

Nugroho, Hendro
O'Brien, Helen Jane
Owens, Ryan John
Pandey, Abhay
Pasic, Bozana
Patkar, Aditya Dilip
Piedrahita Velez, Victor
Rama, Jemima
Ray, Srijita
Roosmawati, Nova
Sajeev, Sruthy
Sakti, Artadi Pria Sakti
Sanjayan Nair Bindhu, Ammu
Scheiter, Matthias Konrad Johannes
Sebastian, Nita
Sembatya, Naiga Erios
Sholeninova, Polina
Sombutsirinun, Phudit
Sun, Weipin
Sun, Yaojia
Sweetman, James
Turner, Ruby
Turunctur, Buse
Weber, Rikki
Wilsbacher, M Catherine
Wu, Jiade
Ye, Tao
Yeung, Ho Sonia
Yung, Claire
Zhang, Ping
Zhao, Siyuan
Zhao, Song
Zhu, Ziyi

MPhil Candidates

Alvarez Rodriguez, Guadalupe Du, Haoran Wu, Yunqi (Yoli)
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STAFF MEMBER AWARD  AWARDING BODY 

Dr. Chengxin Jiang Visiting Research Fellowship
Earthquake Research Institute,
Tokyo

Dr. Sarah Kachovich, 
Dr. Chiara Holgate

Superstar of STEM Science and Technology Australia

Em. Prof. Brian L. N.
Kennett

Harry Fielding Reid Medal Seismological Society of America

Prof. Penny King 2023 Geochemistry Fellow
Geochemical Society and European
Association of Geochemistry

Prof. John Mavrogenes Joe Harms Medal Geological Society of Australia

Prof. Louis Moresi Elected Fellow Australian Academy of Science

Dr. Thanh-Son Phạm Visiting Research Fellowship
Earthquake Research Institute,
Tokyo

Dr. Callum Shakespeare 2024 Nicholas P. Fofonoff Award American Meteorological Society

Prof. Hrvoje Tkalčić
Vice-Chancellor’s Award for
Excellence in Supervision 2023

Australian National University 

Prof. Hrvoje Tkalčić
2023 Distinguished Scientist
Award  

Chinese Academy of Science 

Dr. Sheng Wang Fellow ETH Zürich

Patrick De Decker
Medal for Excellence in
Scientific Research 

Royal Society of Victoria

STAFF HONOURS &
AWARDS

RSES Annual Report 2023 | p13



THESES AND AWARDS 
PhD theses completed (Supervisor in parentheses) 

Shubham Agrawal, “Seismicity and structure of the eastern Gawler Craton and Lake Eyre region”.
(Caroline Eakin).

Ahangama Vithanage Udara Amarathunga, “Mediterranean oceanography and North African climate
over the Pliocene.“ (Katharine Grant) 

Fangqin Chen, “Controls on the Dynamics of Subducting Slabs in a 3-D Spherical Shell Domain.“ 
(Rhodri Davies) 

Yamila Cajal Contreras, “Magma evolution and fertility of the supergiant porphyry Cu deposits from
Central Chile: insights from PGE and ziron geochemistry.” (Ian Campbell)

Riteshma Devi, “Using Silicon Isotopes to Trace the Biogenic Silica in the Southern Ocean.“ (Michael
Ellwood)

Yankun Di, “The initial 87Sr/86Sr of the Solar System.“ (Yuri Amelin)

Durgalakshmi, “The enigmatic Archaean-Proterozoic transition: an exposed crustal cross-section in
the Southern Granulite Terrane, Tamil Nadu, India.” (Ian Williams)

Thomas Duvernay, “Unravelling the Dynamical Mechanisms Underpinning Intra-Plate Volcanism
Within and Around Earth's Continents.” (Rhodri Davies)

Jessica Hargreaves, “A Christmas Coral; Past and Present Variability of Tropical Hydroclimate”.
(Nerilie Abram)

Sarah Jackson, “Climate variability in coastal East Antarctica over the past millennia: insights from
the Mount Brown South ice core water isotope record.“ (Nerilie Abram)

Yingxin Kou,  “Evolution of the tropical Indian ocean and Indian summer monsoon through the Mid-
Pleistocene Transition” (Eelco Rohling)

Prayna Maharaj, “Copper-Phytoplankton reciprocal interaction: Biogeochemical cycling of copper and
its isotopes.“ (Michael Ellwood)

Victor Piedrahita, “Triggering Mechanisms and Carbon Sequestration Timescales of Late Paleocene-
Early Eocene Carbon Cycle Perturbations.” (Andrew Roberts, Eelco Rohling, David Heslop, and
Katharine Grant) 

Ping Zhang, “Understanding Arc-Continent Collision in the Banda Arc Through 3-D Seismic Imaging.”
(Meghan Miller)

Ziyi Zhu, “Unravelling the evolution of continents using detrital zircons from modern rivers.” (Ian
Campbell)

MPhil thesis completed (Supervisor in parentheses)

Haoran Du, “Investigations of seismic anisotropy beneath the Macquarie Ridge Complex” (Caroline
Eakin

p14 | RSES Annual Report 2023



Master of Earth Sciences (Advanced) (Supervisor in parentheses) 

Jemi Ahnaf, “Geochemistry of the Mammoth and Esperanza Sediment-Hosted Copper Deposits in the
Mt. Isa Western Succession, Australia.” (John Mavrogenes)

Dzaky Irfansyah, “Basin resonance investigation through 2D numerical simulation of ground motions in
Jakarta Basin.” (Phil Cummins)

Xuehan Kang, “An experimental investigation of mixing effect on energy balance of evaporating water
surface.” (Callum Shakespeare)

Zhihan Liu “Catalogue various signals from ambient noise with ocean-bottom seismometer data.”
(Hrvoje Tkalčić and Xialong Ma)

Caleb McCollum, “Pretreatment of Basalt to Facilitate Carbonation and Its Implications﻿.” (Penny King)

Rakshith Ravichander, “Tracking Groundwater Level Variations In The Lachlan Catchment Using
Ambient Noise Interferometry.” (Chengxin Jiang and Louis Moresi)

Jiarun Zhou, “Developing a deep-learning model to detect and measure the Earth’s inner-core sensitive
waves.” (Hrvoje Tkalčić and Thanh-Son Pham)

Honours completed

Carolina Engel Spital, “Petrological and geochemical analysis of the newly discovered carbonatite
intrusion in the Gifford Creek Carbonatite Complex, Western Australia.“ (John Mavrogenes)

Marissa Higgins, “The geology, geochemistry and petrology of the Yin Rare Earth Element
carbonatite-ironstone dyke complex, Western Australia.” (John Mavrogenes)

Ashley Huang, “Role of Sea Surface Temperature and Sea Level Pressure on Australian Rainfall
Variability.“ (Nerilie Abram)

Koh Kawaguchi, “"A New Method Of Estimating Incoming Longwave Radiation And Application to a
High Carbon Future Scenario.“ (Callum Shakespeare and Michael Roderick)

Jaxon Kneipp, “Towards improved software visualisation of parametrised REE patterns: Introducing
REEkit for geological analysis” (Michael Anenburg)

Darby Liersch, “The case for brine-melt driven REE mineralisation in carbonatites“ (Michael Anenburg)

Xulu Lin, "Imaging the upper lithospheric structures of Northern Zealandia using ambient noise cross-
correlation" (Meghan Miller and Chengxin Jiang)

Hannah Loiterton, “Calcium Oxalate Coatings and the Search for Life on Mars.“ (Penny King)

Fiona Nguyen, “Erebus Megacrysts: An Insight into Gas-Solid Reactions.” (Penny King)

Rishika Prabhakaran, “Diversity, Equity & Inclusivity in Australian astronomy outreach.“ (Brad Tucker
(Astro))

Emily Robson, “Pretreatment of Basalt to Facilitate Carbonation and its Implications.“ (Penny King)

Samantha Williams, “Developing a High-Resolution Water Temperature Proxy via Identification of
Daily Growth Increments and Stable Oxygen Isotopes (δ18O) in giant clam (Tridacna spp.) shells.“
(Stewart Fallon)
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STUDENT HONOURS &
AWARDS
Higher Degree Research 

Australian Earthquake Engineering Society (AEES) Best
Student Paper and Presentation Award, 2023

Stacey Martin 

DA Brown Travel Fellowship Carlos Carrasco Godoy

Mervyn & Katalin Paterson Fellowship Siyuan Zhao
Stacey Martin
Ho Sonia Yeung
Nipaporn Nakrong

Seismological Society of America Travel Grant, 2023 Stacey Martin

Outstanding Student Presentation Award (OSPA),
American Geophysical Union (AGU)

Dr. Sheng Wang

AGU's Study of the Earth's Deep Interior SEDI Graduate
Research Award

Dr. Sheng Wang

Robert Hill Memorial Prize Dr. Sheng Wang

Sue Kesson Travel Award Christina Loidolt
Catherine Wilsbacher

Best Student Poster Award for his poster about the 2018
Lombok earthquake sequence study, 
20th Annual Meeting of the Asia Oceania Geosciences
Society (AOGS 2023) in Singapore

Dr. Siyuan Zhao

AGU 2023 Harry Elderfield Award Udara Amarathunga

China Scholarship Council's Chinese Government Award
for Outstanding Self-financed Students Abroad

Dr. Ping Zhang

Undergraduate (2023 Nominees)

Ken Campbell First Year Prize  Flora Munro

Edward Irving Prize for Geophysics  Alex Vickery

W B Clarke Second Year Prize in Earth Sciences  Chung Hei Jonas Lai 

Irene Crespin Prize for Palaeontology  Rosalita Rosenberg 

GSA Mike Rickard Third Year Prize  Bae Beezley 

Graduate Women NSW (Canberra) Prize in Climate Science Rosalita Rosenberg and Imogen Bailey

ANU University Medal Darby Liersch
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  Earth & Marine Science Programme

Course Code Course Description
Convenor,   
Teaching staff

  Number of
  students

EMSC1006/6107
  

Blue Planet

M.Ellwood, 
N. Abram,
E. Rohling, 
G. Falster

136

EMSC2022/6122
  

Introduction to Global Geophysics
  

M.  Miller,
D. Heslop, 
V. Hui Lai, 
L. Moresi

29

EMSC2023  Fundamentals of Geology  
G. Yaxley, 
A. Roberts  

30

EMSC3020/6019
Geobiology & Evolution of Life on
Earth  

J.  Brocks, 
S. Kealy, 
S. Haberle  

36

EMSC3023/6023
  

Marine Biogeochemistry  M. Ellwood
  

28

EMSC3024/6024
  

Magmatism  & Metamorphism
  

A. Berry, 
A. Burnham, 
G. Yaxley

13

EMSC3032/6032 Melting Polar Ice Sheets P. Tregoning 20

EMSC4017/8017
  

Research Methods and Proposal A. Roberts 7

EMSC4033/8033  
Computational Geosciences:
Problem-solving, Logical Thinking
and Programming

L. Moresi, 
N. Constantinou

5

EMSC4122/8022
  

Analytical Techniques
  

S. Fallon 9

EMSC4706/8706
  

Natural  Hazards P.  Cummins  10

UNDERGRADUATE &
POSTGRADUATE
COURSES
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  Earth & Marine Science Programme

Course Code Course Description
Convenor,  
Teaching staff

  Number of
  students

Winter 

EMSC3019/6119
  

Coral Reef Field Studies
  

S.Fallon, 
M. Ellwood, 
G. Falster  

25

Semester  2 

EMSC1008/6008
  

Earth
  

A. Berry,
C. Eakin

75

EMSC2021/6021
  

Climate System Science
C. Shakespeare
A. Morrison 
W. Huneke 

57

EMSC2024/6124
  

Geochemical Cycles
  

J.  Brocks, 
M. Anenburg, 
D. Jacob, 
P. King  

15

EMSC3002/6030
  

Structural Geology & Tectonics
  

L. Moresi, 
C. Jiang

11

EMSC3007/6007 Economic Geology J. Mavrogenes 17

EMSC3022/6022
  

Planetary Science
  

P. King, 
O. Alard

41

EMSC3025/6025 Groundwater P.  Tregoning 13

EMSC4017/8017 Research  Methods and Proposal H. Tkalčić 7

EMSC3034/6034 Dynamic Earth R. Davies 11

EMSC4123/8023 Data Analysis M. Sambridge 3

EMSC8032 Research Proposal & Presentation D. Heslop 1
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  Earth & Marine Science Programme

Course Code Course description
Convenor, 
teaching staff

  Number of
  students

New Colombo Plan

EMSC3050/8014
  

NCP Field trip (Japan)
  

D. Heslop, 
W. Grant (CPAS), 
D. Gürer (UQ)

16

All Year

EMSC3050/8014 Research project (6 units)
EMSC3050 (sem. 1)
EMSC8014 (sem. 2)

11
4
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  Physics Programme (Research School of Physics & Engineering)

Course Code Course description
Convenor, 
teaching staff

  Number of
  students

PHYS2201  Classical Mechanics C. Shakespeare 73

PHYS3070 Physics of the Earth
H.Tkalčić,
L. Moresi

14

Biological Anthropology Programme (Research School of Humanities &
the Arts, School of Archaeology and Anthropology)

ARCH3042/6510
  

Scientific Dating in Archaeology &
Palaeoenvironmental Studies 
  

R. Wood,
K. Grant, 
D. Heslop

25

Environmental Science Programme (Fenner School of Environment &
Society)

ENVS3013
  

Climate Change: Past, Present and
Future

J. Gergis (Fenner), 
N. Abram

63
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Group leader Dr. Ron Hackney  

Program Manager Dr. Sarah Kachovich

Members Kelly Kenney
Jenifer Waters (to 18/03/2023)
Janelle Kennard (from 31/07/2023)

AUSTRALIAN & NEW
ZEALAND
INTERNATIONAL OCEAN
DISCOVERY PROGRAM
CONSORTIUM (ANZIC) 

ANZIC is the Australian & New Zealand International Ocean Discovery Program (IODP) Consortium,
part of an international marine research collaboration harnessing state-of-the-art scientific ocean
drilling infrastructure to explore the Earth under the sea. The Research School of Earth Sciences has
hosted the ANZIC office for more than a decade.

The biggest news for ANZIC in 2023 was the announcement in October of almost $10 million in new
funding, through AuScope, under the National Collaborative Research Infrastructure Strategy
(NCRIS). This gives ANZIC funding certainty from 2025 through to mid-2027, allowing the
continuation of Australia’s participation in international scientific ocean drilling programs. The
funding also allows Australia to join the International Continental Scientific Drilling Program.
 
In 2023, ANZIC facilitated the participation of five researchers in IODP expeditions:

Acacia Clarke (University of Tasmania) – IODP Expedition 398: Hellenic Arc Volcanic Field
Prof. Gordon Southam (University of Queensland) - IODP Expedition 399: Building Blocks of Life,
Atlantis Massif
Dr. Katharina Hochmuth (University of Tasmania) - IODP Expedition 395: Reykjanes Mantle
Convection and Climate
Dr. Georgia Grant (GNS Science, New Zealand) - IODP Expedition 400: Northwest Greenland
Glaciated Margin
Prof. Jody Webster (University of Sydney) - IODP Expedition 389: Hawaiian Drowned Reefs

We provided significant funding for post-cruise research to six further expeditioners - including Prof.
Jimin Yu (IODP Expedition 397) and Dr. Derya Güerer (IODP Expedition 392) from the ANU - through
our $40k Post Cruise Analytical Funding (PCAF) scheme. 

Twenty projects benefited from over $350,000 in ANZIC IODP Legacy Analytical Funding (AILAF) in
2023, including one from the ANU. These grants support scientists across a range of fields to
undertake analytical research using the vast library of cores, samples and data collected during 55
years of scientific ocean drilling.
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In April ANZIC conducted the Future DEEP (Drilling to Explore Earth’s Past) Workshop. This provided
an important channel for the development of innovative scientific drilling proposals, designed to
inform diverse scientific questions in the oceans and on land. Read the detailed report
(https://iodp.org.au/engage/) covering innovative drilling ideas across seven science priorities
identified by over 130 participants from 14 countries.
 
We continued our commitment to connecting researchers, especially Early Career Researchers and
students, to international training opportunities, selecting and sponsoring seven students to attend
IODP Summer Schools in the United Kingdom and Germany.

ANZIC (c﻿ontinued)

ANZIC Director, Ron Hackney, past
ANZIC Director Prof. Neville Exon,
and Prof. Richard Arculus at the
RSES 50th.

Myra Keep (UWA/ANZIC), Sarah
Kachovich (ANU/ANZIC), Rebecca
Farrington (AuScope) and Sima
Mousavi (ANU/AuScope) exemplify
the new AuScope/ANZIC NCRIS
partnership in front of a joint booth
at the Australian Earth Science
Convention (June 2023).
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Staff News

ANZIC’s Communications Officer, Jenifer Waters, moved interstate in March after creating a huge lift
in our communications and a wonderful new website (https://iodp.org.au). In August, her shoes were
filled by Janelle Kennard, who brings a depth of experience across a range of communications
channels and with member-based organisations.

Student News

Rebecca Hodgson, Undergraduate student from the Australian National Centre for the Public
Awareness of Science, joined us as an intern for 4 months in late 2023. Rebecca is being supervised by
Dr. Sarah Kachovich to create a graphic novel illustrating the discoveries made in climate, sea level
change and biodiversity during three IODP expeditions that have drilled coral reefs.

Emeritus, Honorary Staff and Visitors 

During 2023, ANZIC hosted several short-term visitors to discuss future scientific drilling
opportunities: 

Dr. Marguerite Godard (Université de Montpellier, France)
Prof. Mike Coffin (University of Tasmania and past ANZIC Science Committee Chair)
Dr. Ai Li and Dr. John Dodson (Institute of Earth and Environment, China Academy of Sciences)

Extended Travel and Outcomes

Dr. Sarah Kachovich:
SCAR INSTANT Conference in Italy (September) where she presented the Future DEEP Workshop
Report and connected ANZIC community research with the Northern Hemisphere. She then stayed
on at the European IODP office (ECORD) in Italy and Scotland for two weeks to learn and exchange
program level-procedures.
AGU (US, December) on an RSES staff development award, to pursue science diplomacy and
further build international collaborations to navigate changes to IODP.

Dr. Ron Hackney:
25th Anniversary Conference of the International Continental Scientific Drilling Program,
Germany (July), to kick-start Australia's membership in this 27-year global collaboration.

Outreach Activities & Service Roles External to ANU

ANZIC maintained a high level of engagement with our wide-reaching member community through:
an Australian ANZIC Roadshow in February/March showcasing IODP science and opportunities
across 11 Australian universities
hosting the annual IODP Forum in October, a key event for exchanging ideas and views on the
scientific progress of IODP and for providing advice to the IODP Facility Boards on Platform
Provider activity
outreach activities during the year, including participating in National Science Week, Earth and
Environmental Science Olympiad and the ANU Research Infrastructure Expo
keeping researchers at member institutions, including the ANU, up to date with upcoming
opportunities in IODP through our monthly ANZIC email Bulletin (https://us17.campaign-
archive.com/home/?u=9cf3109dfd45d5d26c57f2add&id=9deca7d97b)

ANZIC ﻿(continued)
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Group leader Prof. Paul Tregoning

Academic members Prof. Nerilie Abram, Dr. Sebastien Allgeyer, Dr. Navid Constantinou,
Prof. Michael Ellwood, Prof. Stewart Fallon, Dr. Katharine Grant, , Dr.
David Heslop, Dr. Wilma Huneke, Dr. Laura Jimenez, Dr. Andrew Kiss,
Dr. Simon McClusky, Dr. Herb McQueen, Dr. Nicola Maher, 
Dr. Adele Morrison, Dr. Bradley Opdyke, Dr. Anthony Purcell, 
Dr. Mahdiyeh Razeghi, Prof. Andrew P Roberts, Prof. Eelco Rohling, 
Dr. Callum Shakespeare, Dr. Kial Stewart, Prof. Jimin Yu, 
Emeritus Prof. Stephen Eggins, Emeritus Prof. Ross Griffiths,
Emeritus Prof. Brad Pillans

Overview

Research in several diverse areas of Climate and Ocean Geoscience (COG) continued during 2023,
encompassing work quantifying links between Antarctic glacier melt and slowdown of ocean circulation
patterns, a successful ice coring field program and Antarctic mass balance change studies, as well as
numerical ocean modelling, carbon sequestration and climate teleconnections. Several papers were
published in high-impact journals and several COG members were awarded prestigious prizes. Prof. Andy
Hogg was elected Fellow of the Australian Meteorological and Oceanographic Society, Dr. Sarah Jackson
was awarded the Mertz Fellowship and Dr. Georgy Falster was awarded the best early career research from
the Centre of Excellence for Climate Extremes for her work published in Nature. Many new appointments
were made, including Dr. Adele Morrison to a continuing appointment, Dr. Sia Ghelichkhan to a tenure-track
appointment and 5 fixed-term appointments (Drs Chris Gouramanis, Nicola Maher, Luwei Yang, Elizabeth
Ellison, Yao Qian). Dr. Callum Shakespeare joins the continuing staff at RSES having successfully passed his
tenure-track process. Over $1.5M new funding was raised during 2023 through external schemes (1 x ARC
DECRA, 2 x ARC Discovery Projects, 1 x Australian Government contract) to provide support for research
conducted in COG.

CLIMATE & OCEAN
GEOSCIENCE
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Glowing eddies in the
Climate and Fluid Physics

Laboratory. This image won
the 2023 College of

Science photo competition.
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Research Highlights

The Climate and Fluid Physics group had another successful year in 2023. The group published a Nature
article demonstrating how increased melting of Antarctic glaciers will lead to a significant slowdown of the
deep ocean circulation through reduced deep water formation, with century timescale implications for the
ability of the ocean to sequester heat and carbon. In related research, Wilma Huneke led a paper in
Geophysical Research Letters showing how Antarctic Slope Current (which encircles the Antarctic continent)
becomes bottom intensified in regions of deep water formation. PhD student Dhruv Bhagtani led a paper in
the Journal of Physical Oceanography which used a high-resolution numerical ocean model to demonstrate
the key role of surface heat fluxes in driving the gyres which fill the ocean basins; as such, this work
challenges the traditional paradigm that gyres are forced exclusively by surface winds. The group also
published a key paper this year in Atmospheric Measurement Techniques describing our new Wind Tunnel
Facility in the Climate and Fluid Physics Laboratory. This facility has been many years in the making, but now
provides the ability to perform precision measurements of the evaporative response of a water surface to
enhanced radiative forcing. The apparatus will be used to evaluate and improve formulas for evaporation
used in weather and climate prediction models. 
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The slowdown in the
Antarctic overturning under
climate change (Li, Morrison

et al., 2023)

In 2023, the Paleomagnetism group published on a diverse range of research areas. This included
publications in Nature Communications and Communications Earth & Environment and papers on topics such
as, carbon sequestration, ocean bottom water oxygenation, climate teleconnections, and statistical
inference. Ph.D. student Victor Piedrahita published the paper “Accelerated light carbon sequestration
following late Paleocene-early Eocene carbon cycle perturbations” in Earth and Planetary Science Letters.
Victor showed that rates of natural carbon sequestration depend on the amount of carbon released into the
atmosphere. This finding has important implications for understanding how the oceanic biological pump may
respond to anthropogenic carbon emissions. In January, a joint team from the Palaeomagnetism group and
the University of Melbourne successfully recovered several sediment cores from Maar lakes in Western
Victoria as part of ARC Discovery Project “Understanding the Geodynamo: Putting Australia on the Map”.

Research into past and future climates in 2023, under the leadership of Nerilie Abram, was supported by the
Centre of Excellence for Climate Extremes, the Australian Centre for Excellence in Antarctic Science and a
Discovery Project. A highlight was Dr. Georgy Falster’s Nature publication on "Forced changes in the Pacific
Walker circulation over the past millennium". Dr. Chiara Holgate's research identified the synoptic pattern
that brings drought breaking rainfall to southeast Australia and showed that human-caused climate warming
is reducing the chances of drought breaking rains in our region. Her research was published in a special issue
of Weather and Climate Extremes on the Tinderbox Drought that is being led by the Drought Program of the
Centre of Excellence for Climate Extremes. A long-standing collaboration with researchers at ANSTO
produced work that was published in Communications Earth and Environment demonstrating a recent
decrease in rainfall recharge of southwest Australian groundwater that is unprecedented over at least the
last 800 years. 
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Our group has helped to lead the PAGES2k CoralHydro2k research initiative, and in 2023 we published an
open access database of coral δ18O and Sr/Ca records that will facilitate our research goals of
reconstructing past tropical climates. Our group’s contributions of the PAGES2k Iso2k working group also
led to a publication in Nature Geoscience describing the globally coherent water cycle response to
temperature change during the last two millennia. Our group research highlights also included contributions
to Antarctic research, including multiple submitted and published papers on the Mount Brown South ice core,
including Dr. Sarah Jackson’s publication in Climate of the Past that identifies the importance of extreme
precipitation events in the water isotope record at this site. A large effort in 2023 also went towards
preparing for the 2023/24 Denman Terrestrial Campaign. Nerilie Abram led the ice drilling part of this major
interdisciplinary science campaign from November 2023 to February 2024, which successfully saw the first
Australian deployment of a rapid access ice drill. The success of this field program was made possible thanks
to skilled technical support within RSES, including design and construction of an ice chip sampling tube by
Hayden Miller and Dr. Laura Velasquez Jimenez.
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Rapid Access Ice Drilling in
Antarctica led by Prof. Nerilie

Abram for ACEAS as part of the
2023/24 Denman Terrestrial

Campaign.

The Radiocarbon Laboratory led by Stewart Fallon continued to collaborate with the Australian Federal
Police National DNA Program for Unidentified and Missing Persons group. Utilizing radiocarbon to date
unidentified material, we were able to confirm that >16 were older than 100 years. We determined that
several would then be suitable for DNA analysis. The group continued its research on local CO2 accounting
using radiocarbon to trace fossil fuel emissions. PhD students Bowen Fang and Tao Ye continued to explore
coral and giant clam records for past climate. PhD student Oliver Medd is working on examining
environmental links to tree death in the Snowy Mountains.

The Geodesy Group continued with the analysis of space gravity data and used it to quantify spatial patterns
of changes in global ocean mass and mass balance in Antarctica. Dr. Rebecca McGirr presented results at
the SCAR Instant conference in Italy as well as at the GRACE Follow-On Science Team meeting and AGU Fall
Meeting. Software has been developed for assessing the utility of quantum gravity gradient instrumentation
for use in low-Earth orbiting satellites and is ready for use in simulations to determine optimal orbit
constellations (altitude, inclination of orbits, how many satellites) and required accuracy of the quantum
instruments themselves. Rebecca McGirr’s study on the achievable accuracy of mass change estimates
under different GRACE instrument performance and satellite altitude was published in Journal of
Geophysical Research. Version 2 of the ANU temporal gravity fields, derived from GRACE and GRACE-FO
Level-1B data, is completed and will be released through the AuScope portal in 2024. Dr. Sia Ghelichkhan  
joined the Geodesy Group on a tenure-track appointment as part of the Institute for Water Futures. Sia will
lead the development of new capability in modelling of water resources, including groundwater changes,
across the Australian continent. 

RSES Annual Report 2023 | p25



R
es

ea
rc

h 
A

ct
iv

it
ie

s Climate & Ocean Geoscience Cont. 

RSES Annual Report 2023 | p21

Labs and Facilities News

The Geophysical Fluid Dynamics Laboratory was officially renamed as the Climate and Fluid Physics
Laboratory to better reflect current research activities which focus on key climate system processes (e.g.,
sea ice formation and melting, ocean evaporation, radiative transfer, glacial melt rates). Find out more about
the newly badged CFP Lab at our website: www.cfplab.org

The Palaeomagnetism group relocated their Quantum Design - Magnetic Properties Measurement System
instrument from the Black Mountain laboratory to Jaeger 4.

Staff News

Dr. Callum Shakespeare was awarded the Nicholas P. Fofonoff Award 2024
Prof. Andy Hogg was elected Fellow of AMOS
Andrew Roberts was a Plenary Speaker at the Australian Earth Sciences Convention in Perth.
Dr. Sarah Jackson was awarded the Mertz Fellowship. This will support collaborations between RSES and
the University of Bern in the analysis of ice samples collected during the 2023/24 Denman Terrestrial
Campaign in East Antarctica.
Dr. Georgy Falster was awarded the best early career research from the Centre of Excellence for Climate
Extremes for her work published in Nature.
Dr. Chiara Holgate and Dr. Sarah Kachovich were selected into the 2023-24 Superstars of STEM
program and participated in a range of career development events through this program.

New Appointments

Dr. Adele Morrison: continuing appointment
Dr. Sia Ghelichkhan: Institute for Water Futures tenure-track appointment
Dr. Chris Gouramanis: 2-year fixed-term appointment
Dr. Nicola Maher: 5-year fixed-term appointment
Dr. Luwei Yang commenced a 3-year postdoc working on ocean tide modelling.
Dr. Elizabeth Ellison commenced a 1-year postdoc working on ocean biogeochemistry in ACCESS models.
Dr. Yao Qian was appointed as a Research Assistant in the Palaeomagnetism group as part of ARC
Discovery Project “Understanding the Geodynamo: Putting Australia on the Map”.
Dr. Andrew Roberts became CI Lead of the Australian & New Zealand IODP Consortium (ANZIC).
Dr. Callum Shakespeare was successful in gaining tenure at RSES

Grants

Navid Constantinou, Nicola Maher, Andy Hogg, ARC Discovery ($489,000) 
Paul Tregoning, Rebecca McGirr et al, ARC Discovery ($510,490)
Rebecca McGirr, AuScope project ($50,000): “Analysis of GRACE-FO Level-1B data”
Nicola Maher, DECRA ($450,042)

Student News

Several new PhD students commenced in COG during 2023:
Lachlan Dodd (supervised by Paul Tregoning): “incorporation of SWOT satellite data into inversions of
space gravity data to improve spatial resolution of continental water quantity estimates”
Jemma Jeffree (supervised by Nicola Maher): “Insights into ENSO dynamics and predictability sources
using large ensemble and analogue techniques”
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PhD Completions
Victor Piedrahita (supervised by Andrew Roberts with co-supervision by Eelco Rohling, David Heslop, and
Katharine Grant) completed his PhD titled “Triggering Mechanisms and Carbon Sequestration
Timescales of Late Paleocene-Early Eocene Carbon Cycle Perturbations”.  Published in Earth and
Planetary Science Letters, Victor showed that rates of natural carbon sequestration depend on the
amount of carbon released into the atmosphere. This finding has important implications for
understanding how the oceanic biological pump may respond to anthropogenic carbon emissions.
Jessica Hargreaves (supervised by Nerilie Abram) was awarded her PhD for research into "A Christmas
Coral: Past and present variability of hydroclimate at Christmas Island". Jess is now working in a
postdoctoral position at the University of Bremen.
Sarah Jackson (supervised by Nerilie Abram) was awarded her PhD for her research investigating
“Climate variability in coastal East Antarctica over the past millennia: insights from the Mount Brown
South ice core water isotope record”. Sarah is now working in a postodctoral position at the University of
Bern.

Master of Philosophy Completions
Xuehan Kang (supervised by Callum Shakespeare) completed her Masters in the Climate and Fluid
Physics Laboratory, focusing on evaluating the evaporation rates of water surfaces exposed to longwave
radiation. 

Honours Completions
Koh Kawaguchi (supervised by Callum Shakespeare) completed his Honours on developing a theoretical
model for incoming longwave radiation at the Earth’s surface. 
Samantha Williams (supervised by Stewart Fallon) completed Honours developing a high-resolution
water temperature proxy in the giant clam (Tridacna spp.).

Emeritus, Honorary Staff and Visitors 

Professor Cathy Constable from Scripps Institution of Oceanography visited the Palaeomagnetism group as
part of ARC Discovery Project “Understanding the Geodynamo: Putting Australia on the Map”. 

Professor Steve Constable from Scripps Institution of Oceanography visited the Palaeomagnetism group
and gave an RSES school seminar.

Syaiful Alam and Jayen Kriswantoro from Indonesia participated in the Future Research Talent scholarship
program and undertook 12-week research projects with the Palaeomagnetism group. 

Joonas Wasilijeff from the Geological Survey of Finland visited the Palaeomagnetism group as part of an
ongoing collaboration investigating marine iron manganese nodules.
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Neogene and Quaternary Planktonic Foraminifera Working Group presentations:

Lamyman, G. S., Fordham, B. G. (presenter, online), Pearson, P. N., Wade, B. S., Woodhouse, A. D., Young,
J. R., & Aze, T. "Tree 2" of Aze & others (2011): TimeScale Creator tree generated from relational
database, stratigraphic ranges linked (or not) to datums, eco- & morpho-groups, lineage–
morphospecies integration, thumbnail images, pop-ups of info, links to WoRMS & mikrotax, nexus
translation, phylogenetic listing. Neogene and Quaternary Planktonic Foraminifera Working Group
meeting (IUGS International Commission on Stratigraphy, Subcommission on Neogene Stratigraphy),
Smithsonian National Museum of Natural History, Washington D.C., 7 November 2023.

Aze, T. (Chair). Neogene and Quaternary Planktonic Foraminifera Working Group meeting (IUGS
International Commission on Stratigraphy, Subcommission on Neogene Stratigraphy), International
Symposium on Foraminifera (FORAMS 2023), Perugia, 25 June 2023.

Huber, B. T. & Petrizzo, M. R. (Chairs). Cretaceous Planktonic Foraminifera Working Group meeting
(IUGS International Commission on Stratigraphy, Subcommission on Neogene Stratigraphy),
International Symposium on Foraminifera (FORAMS 2023), Perugia, 25 June 2023.

Neogene and Quaternary Planktonic Foraminifera Working Group

The datasets and visualisation packages for our first-ever species-level phylogeny of all Cenozoic
planktonic foraminifera ("Tree 2") are now being shared with more colleagues, and presentations were
given at Perugia in June and Washington DC in November (the latter online for Dr. Patrick De Deckker).
The lead author, Grace Lamyman, submitted this as part of her PhD (University of Leeds), accepted
2023.

For the quadrennial FORAMS conference at Perugia in June, Dr. Patrick De Deckker also presented a
new angle on an old - but the only - phylogeny of foraminifera families. This tree, by two great
foraminiferologists, Helen Tappan and Alfred Loeblich, appeared to attract some curious interest from
today's high-tech molecular researchers, and from the larger plenary audience as it was the final
paper given prior to the closing ceremony. Dr. Patrick De Deckker hopes to write up this paper in 2024.

Emeritus, Honorary Staff and Visitors 

Dr. Patrick De Deckker researched the RV Belgica‘s research achievements of 1897-1899, writing
several papers on the chemistry Antarctic lakes near Casey, deep-sea response to interglacial-glacial
variability on the South Australian margin based on microfossils, evidence for accelerating mafic
weathering in Southeast Asia during late Neogene cooling, and submarine canyons and slides in the
central-west Otway Basin.

Extended Travel and Outcomes

Dr. Patrick De Deckker traveled to the University of Angers in France, the University of Cluj in Romania,
Frederick Cook Foundation near Newark, USA and the University of Oregon, Eugene, USA to present
research talks.

Outreach activities & Service roles external to ANU

Dr. Patrick De Deckker participated in the following roles: Australian Academy of Science SC4
selection committee, Emeritus Faculty Committee, Friends of the Australian National Botanic Garden
talks committee, Asia Oceania Geosciences Society Award Committe
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Credit: Hangyu Meng 
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Group leader Prof. Greg Yaxley

Academic Members Assoc. Prof. Yuri Amelin, Dr. Michael Anenburg, 
Emeritus Prof. Richard Arculus, Emeritus Prof. Vickie C. Bennett, 
Prof. Andrew Berry, Prof. Jochen J. Brocks, Dr. Antony Burnham,
Emeritus Prof. Ian Campbell, Dr. Ana Casas Ramos, 
Dr. Marnie Forster, Prof. Trevor Ireland, Prof. Dorrit Jacob, 
Prof. Penelope King, Prof. John Mavrogenes,  Dr. Seann McKibbin, 
Dr. Laura M. Otter, Dr. Zachary Sudholz,  Emeritus Prof. Ian Williams,
Honorary Prof. Lesley Wyborn

Geochemistry Overview

2023 was a successful year for the Geochemistry Research Area. We published peer-reviewed papers
on a range of different topics within our overall strategic research directions of critical minerals and
deep earth processes. Of particular note was our success in being awarded an ARC Industrial
Transformation Training Hub as part of a consortium of universities, including as well as ANU the
Universities of Adelaide, Queensland and Western Australia. The training centre will commence in
mid-2024 and will be named the “ARC Training Centre in Critical Resources for the Future”. This will
enable recruitment of postdoctoral fellows and PhD students to work on a range of projects around
the geology and metallurgical processing of critical metals deposits. We were also awarded ARC
Discovery (DP24) and Linkage Project (LP24) funds for additional projects in critical metals. We were
awarded nearly $85,000 from the ANU’s Major Equipment Committee for a Laser Induced Breakdown
Spectrometer (LIBS) to allow trace element mapping in our ICPMS labs, part of a general update of
our trace element and isotope micro-analytical capabilities in ICPMS.

Our collaborative programs with government agencies such as Geoscience Australia and CSIRO
continued, as well as our significant contributions to the MINEX Co-operative Research Centre and the
National Argon Map. We were also awarded beamtime at several Australian and international
synchrotrons, allowing us to continue our world-leading approach of using synchrotron sources to
investigate experimental and natural samples. 

In undergraduate education program, we continued to teach at a higher rate than other parts of the
School, mainly into the geology stream of the School’s curriculum. 
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A back-scattered electron
image of a high pressure
experimental run showing
primary and quench monazite
crystals in a quenched
carbonate-phosphate melt.
Courtesy Srijita Ray, PhD
student in Experimental
Petrology.
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Staff News

The SHRIMP Laboratory has had a busy year recruiting staff to work within the new workflow aimed at
high-level analytical support for researchers.  Dr. Yue Wang is now the SHRIMP Lab Manager, Dr. Jiade
Wu joined the group as a SHRIMP Lab technologist, and post-doctoral fellow, Dr. Qing Zhang, was
hired to expand applications in some emerging areas.
 
Dr. Richard Stern from the Canadian Centre for Isotopic Microanalysis at the University of Alberta was
seconded to the SHRIMP Lab for the year as a special advisor to guide the laboratory through the
many changes in laboratory personnel and operations. His efforts in significantly improving the
SHRIMP labs operations overall are very much appreciated.

Emeritus, Honorary staff and Visitors 

We are eternally grateful to our emeritus staff, in particular Prof. Ian Williams for his tremendous
efforts in helping the SHRIMP operation prosper, A/Prof. Lynton Jaques for his highly commendable
engagement with our PhD students and academics in Experimental Petrology and Vickie Bennett for
her ongoing and outstanding contributions particularly in relation to the TIMS lab. George Gibson is
also thanked for his contributions to our ore deposit research activities.

Extended travel and outcomes

Greg Yaxley spent 4 months working in the Institute for Geoscience at the Goethe University,
Frankfurt, Germany, funded by a fellowship from the Alexander von Humboldt Foundation.

Argon, Structure and Tectonics
 
Associate Professor Marnie Forster continued her leadership of the ANU node of MinEx CRC, with
continued progress of the National Argon Map highlighted as a potential critical success factor for
the National Drilling Initiative (NDI) and the final phase [2024-2027] of the MinEx CRC. Her group is
heavily involved in MinEx CRC Phase Two, which involves Ar/Ar research in geochronology and
thermochronology, involving the timing and nature of the fluid and thermal history of key regions
across Australia. She has been successful with two Opportunity Fund Awards: “Getting the most out
of your date” and presently “Bar coding Metallogenesis”. 

Geochemistry Cont. 
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The new project involves the Geological Surveys from Western Australia, South Australia, New South
Wales, Queensland and Geoscience Australia, Anglo Gold Ashanti, and the University of South
Australia. The project was massively oversubscribed, with a broad swathe of case studies to
determine critical fingerprints in the timing sequences and characterisation of terrane-scale
metasomatic and mineral systems. At least one major explorer has honed in on the methodology to
assist with its efforts in targeting greenfield terranes. At a minimum the project will provide
considerable and diverse information from small samples, and support planning for future NDI targets.
It will provide context for results in terms of prospectively and metallogenetic fertility, in particular
aiding the search for critical and strategic metals.

Earth Systems Chemistry
 
The SHRIMP Lab underwent major refurbishments this year.

SPEC-E Lab installed a new nitrogen glove box, furnaces and other sample preparation equipment.

Prof. King (co-lead) and Dr. Casas Ramos, in collaboration with Prof. Ting (RSC - co-lead) were
awarded a MEC grant with the project “New facility to test gas and liquid interactions with solids”.
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Dr. Casas Ramos participated in
various media outreach
opportunities to provide insights into
the volcanic activity in Iceland and
Indonesia (ABC News).



Earth Systems Chemistry (continued)
 
Staff News

Professor Vickie Bennett retired from her staff position to become the first female Emeritus Professor
at RSES and will continue her research activities as part of the Geochemistry area.

We welcomed Yue Wang as the Senior SHRIMP technician and Jiade Wu as a SHRIMP technician.

We welcomed Richard Stern to the SHRIMP laboratory as a Visitor.

We farewelled Vivian Xiao and Bei Chen.

Student News

New starters:
Jack Brady (Hons Engineering with King) Laser Surface Modification to Increase the Surface Area
of Olivine for Carbonation

Emeritus, Honorary staff and Visitors 

Emeritus Dr. Marc Norman - student supervision, collaborative national and international research,
outreach. A. B. Edwards award (Geological Society of Australia). 

Extended travel and outcomes

Dr. Ana Casas Ramos attended the IAVCEI conference in New Zealand.

Prof. Vickie Bennett attended the Goldschmidt Geochemistry Conference in Lyon, France, where she
presented an invited talk.

Prof. Vickie Bennett attended and presented a talk at the 6th International Archean conference, Perth,
Australia.

Prof. Vickie Bennett was an invited discussion leader for the Geochronology Gordon Research
Conference, Mt. Snow, Vermont.

Prof. Penny King attended the Lunar & Planetary Science conference in Houston and gave invited
talks at NASA Goddard and SUNY Stonybrook.

Dr. Marc Norman attended the annual meeting of the Geological Society of America in Pittsburgh,
Pennsylvania, as one of six Science Editors for the Society’s flagship journal GEOLOGY.

Ms. Rachel Kirby attended the Lunar & Planetary Science conference in Houston, visited Rutgers
University where she gave an invited talk and visited the University of Maryland.

Dr. Lesley Wyborn attended the AGU Fall meeting in December and presented two posters and
attended the IGSN General Assembly and a OneGeochemistry Board meeting. 

Dr. Lesley Wyborn attended the Earth Systems Information Partners meeting, led 3 sessions and
attended the Executive Board meeting.
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Geobiology

Overview

It is a major scientific puzzle why modern complex cells―eukaryotes with a nucleus, including
animals, fungi, plants, and single-celled protists―rose to prominence very late in geological history.
This mystery is based on the scarcity of eukaryotic microfossils older than 800 million years and the
absence of steranes, the molecular fossils of eukaryotic sterols. In a breakthrough discovery
published in Nature in 2023, staff and students of the Geobiology group demonstrated that deep
ancestral eukaryotes (stem-group eukaryotes) likely thrived in abundance since at least 1,600 million
years ago but had remained largely hidden because their sterols had unexpected, primordial
structures. Similar to the rise of mammals after the extinction of dinosaurs, the discovery implies that
primordial eukaryotes needed to decline before our modern eukaryotic ancestors emerged. The
revelation fundamentally reshapes our understanding of eukaryote evolution and early ecological
history. 

The work received three commentary articles in Nature and Science and achieved an AltMetric media
impact score of 2,709—the highest ever achieved by ANU-led research outside climate and medical
news, placing it into the top 0.3% of all publications in Nature. National Geographic elected the work
into “The 11 most astonishing scientific discoveries of 2023”.

News and Views article in Nature: doi: https://www.nature.com/articles/d41586-023-01816-1 
News article in Nature: https://www.nature.com/articles/d41586-023-01847-8 
News – Chemistry article in Science: https://www.science.org/content/article/how-did-
cholesterol-evolve-oil-trapped-ancient-rocks-hides-clues
Youtube feature: https://www.youtube.com/watch?v=p0Sm179PlMw

Credit: “Artists impression of
1.6 billion-year-old organisms
of the ‘Protosterol Biota’
(Orchestrated in MidJourney
by TA 2023). 
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Geobiology (continued)

Staff News

Professor Jochen Brocks was promoted to Professor level E2.

PhD student Tharika Liyanage submitted her thesis and won an Agouron Fellowship to Stanford
University.

PhD student Caleb Bishop was hired in a continuing position at Geoscience Australia as Hydro-
sedimentologist even before finishing his thesis. 

Student News

PhD Theses Submitted:
Tharika Liyanage 
Jordan Kinsely

Emeritus, Honorary Staff and Visitors 

Honorary Professors 
Neil Williams (former CEO of Geoscience Australia)
Clinton Foster (former Chief Scientist of Geoscience Australia)

Outreach Activities & Service Roles External to ANU  

Jochen Brocks collaborated with media company ‘Kurzgesagt/In a Nutshell’ to create an educational
animation that shows ‘4.6 billion years of evolution in 60 minutes’. https://www.youtube.com/watch?
v=S7TUe5w6RHo, https://sites.google.com/view/sources-timeline/startseite?authuser=2    

Jochen Brocks was a participant and scientific advisor for KBS, the 1st Korean TV Channel, for a three-
hour documentary on the role of glaciations on the evolution of life, including, five days of filming in
the ANU laboratory and in the Flinders Ranges.

Jochen Brocks was interviewed about the discovery of the ‘Protosterol Biota’ on APAC network.
https://apacnetwork.com/story/reframing-our-understanding-of-evolution/    

Geochemistry Cont. 
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Group leader Prof. Hrvoje Tkalčić

Academic Members Dr. Caroline M. Eakin, Prof. Rhodri Davies, Dr. Sia Ghelichkhan, 
Dr. Mark Hoggard, Dr. Chengxin Jiang, Dr. Voon Hui Lai, 
Dr. Xiaolong Ma, Prof. Meghan S. Miller, Prof. Louis Moresi, 
Dr. Thanh-Son Pham, Dr. Zhi Wei, Dr. Robert Pickle, 
Prof. Malcolm Sambridge, Adj. Prof. Phil Cummins, 
Em. Prof. Steve Cox, Em. Prof. Ian Jackson, Em. Prof. Brian Kennett

Overview

2023 was a productive year working across a range of passive-seismic imaging projects. In terms of
field campaigns, Caroline Eakin led the installation of 20 broadband seismometers for SNAKEY
(Seismic Network Around Kangaroo Eyre Yorke) in South Australia, which will operate for 18-24
months. This data will be used to continue our studies over the eastern margin of the Gawler Craton.
The SWAN (South West Australia Network) broadband deployment as part of an ARC Linkage Project
with GSWA concluded in late 2023 to study the seismicity and image the Yilgarn Craton.
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Installing seismometers in South Australia for the new AuScope deployment: #SNAKEY 
(Seismic Network Across Kangaroo Eyre Yorke).



There were multiple seismological field campaigns in New Zealand in 2023. As part of Meghan Miller's
Future Fellowship, the first was the first Distributed Acoustic Sensing (DAS) experiment across the
Alpine Fault. The DAS deployed for one month between February and March 2023 utilised ~25 km-
long telecommunication fibers running roughly parallel and perpendicular to the Alpine Fault near
Haast. A key goal of this DAS deployment and planned further work is to improve characterization of
natural hazards in southern New Zealand including Alpine Fault seismicity and rockfalls, and to
demonstrate the feasibility of DAS studies using dark commercial telecommunications fibers in New
Zealand. DAS, with its high spatial (~1 m) and temporal (1 kHz) resolutions, can improve the detection
of weak seismic sources, including low-magnitude earthquakes diagnostic of fault activity, rockfalls
and avalanches in remote mountainous regions, and sediment transport in river systems.

Several new major projects started towards the end of the year including a CRC-P with H2EX to
explore for natural hydrogen in South Australia (Eakin, Jiang, Miller, Moresi), and a new research
collaboration with GSWA to study seismic anisotropy, structure, and seismicity beneath the WA-Array
(Eakin, Miller, Pickle, Mousavi, Zhang). 

Robert Pickle led a nodal and broadband seismic deployment around Auckland in mid-2023 with
Kimberley Berends and Meghan Miller. These ~150 nodal instruments were then deployed around
Wairakei near Lake Taupo, New Zealand in an experiment led by Chengxin Jiang with Meghan Miller.

During the year we continued with the Common Framework for Inference project (CoFI). This is an open
source software project enabling access to advanced inference software across the physical sciences.
It is an initiative of InLab (The Inference Lab - http://inlab.au/) which is run out of the Geophysics Area.
Our software network has expanded this year with new optimisation and probabilistic sampling tools
applied to an ever expanding set of examples and tutorials. This year we also carried out a project with
students through the Techlauncher initiative, where we built an interactive explorer tool to discover
the ever-expanding inference methods and applications that CoFI contains. You can see it for yourself
at https://inlab.au/inlab-explorer/. 

Geophysics Cont. 
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Overview of the inference tools available through CoFI.

http://inlab.au/
https://inlab.au/inlab-explorer/


2023 was an excellent year for computational geodynamics, with several state-of-the-art community
tools and high-impact publications. In terms of infrastructure, we made rapid progress towards the
development of a computational infrastructure for adjoint-based inverse geosciences
(https://gadopt.org/). This work, funded by significant cross-NCRIS (ARDC, AuScope, NCI) funding,
underpins much of our ongoing research efforts, and those of a growing community of developers and
users within Australia and internationally. Key areas of focus in 2023 were: a) Mantle and lithosphere
dynamics, b) Glacial isostatic adjustment, c) Adjoint-based optimisation problems, d) Groundwater
flow, e) Multi-material simulations.

Central themes for research in 2023 were: (i) dynamical mechanisms underpinning volcanism both
within and across tectonic plate boundaries; (ii) constraining dynamic topography, the response of
Earth’s surface to underlying mantle flow, both in space and time; (iii) the geodynamical environments
underpinning mineralisation; (iv) understanding the response of Earth’s surface and global sea level to
melting polar ice sheets; (v) reconciling geophysical and geochemical constraints on mantle structure
and evolution; (vi) quantifying key controls on the dynamics of subduction and its relationship to plate
tectonic histories at Earth’s surface; and (vii) identifying nuclear explosions using novel mathematical
algorithms.

We undertook a year-long research collaboration with Geoscience Australia to characterise the
sedimentary cover across Australia with passive seismic methods. This began in earnest with the
arrival of Auggie Marignier as a postdoctoral fellow to the group at the start of the year and has been
very successful with results.

Another new postdoctoral fellow, Tom Merry, worked on upper mantle dynamics beneath the African
continent, applying a novel technique to investigate lateral gradients in seismic anisotropy. 

Postdoctoral fellow Zhi Wei has been working on the Macquarie Ridge Complex tomography using
state-of-the-art adjoint tomography method. Postdoctoral fellow Sheng Wang has been working on
the seismicity of the Macquarie Ridge Complex region using machine learning/artificial intelligence
combined with other contemporary methods and applications to the waveform data recorded by our
2020/2021 voyages supported through the ARC, AAD and NERC. Both Wei and Wang also worked on
advancing theoretical aspects of coda-correlation tomography with practical applications to image
the Earth’s mantle.

Our research has been well-received across the national and international Earth sciences community,
with several group members giving invited talks at major national and international conferences, and
some studies attracting significant media attention. In addition, our work has received ongoing
support through several partnerships and funding awards, across academia, government, and
industry. The group continues to focus on fundamental science, whilst simultaneously tackling
problems of societal, environmental, and economic importance. 

Specific research achievements

Several new insights on the Gawler Craton were published that utilised data collected by the Lake
Eyre Basin Seismic Array, which operated from 2019–2022. Such publications included (i) removing
sediment reverberations to retrieve more accurate estimates of the crustal thickness (e.g. Agrawal et
al.; Tectonophysics), and (ii) revealing the pattern of lithospheric deformation 1.6 billion years ago still
preserved today by seismic anisotropy (Eakin et al.; G-cubed).

From the travel time of seismic waves that traverse the Earth's core, we confirmed (Tkalčić; AGU
Monograph) that the properties of the Earth’s inner core in the very centre are different from its upper
parts. Namely, the waves in the innermost inner core travel the slowest at an angle of about 60
degrees relative to the Earth’s rotation axis. In the upper parts of the inner core, anisotropy is
different, with the slowest waves in the equatorial plane.

Geophysics Cont. 
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With PhD student Nita Sebastian, we investigated the properties of the lithosphere of the
northeastern part of China using methods based on records of distant earthquakes on individual
instruments. Our profiles showed all the complexity of this part of the world, something we are still
working on (Sebastian et al.; Frontiers of Earth Sciences). 

With PhD student Thuany Costa de Lima and Drs Son Phạm and Xiaolong Ma, we estimated the
velocity of shear waves through the Earth’s inner core using a state-of-the-art correlation method and
reported our findings in Nature Communications. The lower speed than previously thought (including
our previous work published in the journal Science in 2018) requires a re-evaluation of the composition
of the chemical elements of the inner core, atomic properties, crystallographic structure of iron and
the solidification process. 

Geophysics Cont. 
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Led by ARC DECRA Fellow Son Phạm, we confirmed the innermost inner core, but this time with a new
technique - using “ricochet waves” that travel along the Earth's diameter through its strict centre up
to five times – observed and documented for the first time in seismology (Phạm and Tkalčić; Nat.
Commun.). The transition from the innermost to the upper inner core is not as sharp as in other layers
of the Earth, which is why the innermost inner core is only subtly different from the rest of the inner
core. Our paper achieved an Altmetric Score of 1885 and was featured widely, including on the cover
of the New York Times. 

A simple illustration of the ricochet waves through the Earth’s innermost inner core
(Phạm and Tkalčić, Nature Communications, 2023). This illustration appeared on the
front page of New York Times, and other outlets worldwide. 



In a paper published in the Journal of Geophysical Research led by postdoc Sheng Wang, we extended
the last year's result (published in Nature Astronomy) by demonstrating how a correlation wavefield
can be generated using a single receiver and the similarity between earthquake/meteorite impact
sources. We applied this principle to scanning planetary cores and measuring the radius of Mars’ core.
The paper was featured in the AGU editorial. 

With PhD student Jinyin Hu, and Dr. Son Phạm, we published a paper on the physics of seismic sources
in the Geophysical Journal International. We have shown how, in addition to noise in the data (e.g. due
to errors in measurements), the uncertainty that is present due to insufficient knowledge of the
theory, e.g. the Earth's structure, can also be included in the analysis. This led to a more accurate
determination of the parameters of earthquakes and nuclear explosions. It is a step forward in
forensic seismology.

We concluded the year with a review of Earth's cores in Nature Communications, led by our former
ARC DECRA Fellow, Lauren Waszek. We concluded that in addition to artificial intelligence and the
proliferation of instruments for better spatial coverage of the deep interior of the Earth, we could
employ the correlation wavefield as one of the promising methods that will mark the research on the
Earth and other planets in the next decade.

Staff news

Professor Louis Moresi was elected Fellow of the Australian Academy of Science.
Professor Hrvoje Tkalčić was promoted to ANU level E2. 
Dr. Xialong Ma left for a research position in China.
Professor Louis Moresi was promoted to ANU level E2.
Dr. Thanh-Son Phạm was promoted to ANU level B. 
Early Career Researcher Dr. Voon Lai was promoted to Lecturer level B.
Early Career Researcher Dr. Sia Ghelichkhan was promoted to Lecturer level B and was later
promoted to a tenure-track position funded by the Institute for Water Futures and embedded in
RSES. He officially started in the latter position on December 1, 2023.
Dr. Zhi Wei started as a postdoctoral fellow.
Dr. Tom Merry started as a postdoctoral fellow.
Dr. Auggie Marignier started as a postdoctoral fellow.
Dr. Fabrizio Magrini joined the group.
Dr. Auggie Marignier joined the CoFI club during the year.

Student news

Mr. Matthias Scheiter submitted his thesis during the year and was awarded his PhD.
Mr. Shubham Agrawal completed his PhD and is now working as a postdoctoral fellow at the
University of South Carolina.
Ms. Fangqin Chen completed her PhD on the dynamics of subduction. 
Mr. Haoran Du completed his MPhil.
Mr. Yun-Ze Cheng commenced his PhD on the planetary seismology topic.
Ms. Ammu Bindhu Sanjayan commenced her PhD on Antarctic seismology topic.
Ms. Ruby Turner commenced her PhD in inverse geodynamics.
Mr. Haining Chang commenced his PhD on the dynamics and topographic expression of mantle
plumes.
Shihao Jiang, Leon Bilton and Abhay Pandey presented their research at the American Geophysical
Union Fall Meeting in San Francisco.

Geophysics Cont. 
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Emeritus, Honorary staff and Visitors 

Geophysics area hosted the Kennett Symposium in Canberra 7–9 May 2023, attracting many
Australian and international participants. The symposium celebrated the 75th birthday of Professor
Emeritus Brian L. N. Kennett and his research contributions that have been recognised internationally
in many ways. The most recent recognition was the Reid Medal (2023) from the Seismological Society
of America. Prof. Kennett’s former and present students, postdocs and collaborators were among the
participants, and the program consisted of more than 25 talks and 30 posters. More information about
the event can be found here: https://auspass.edu.au/Symposium/Kennett/index.html

Kaustubh Raj was a visiting student under the Future Research Talent program.

Outreach activities & Service roles external to ANU

Prof. Tkalčić and the Warramunga Station team were featured in Catalyst, ABC’s flagship science
documentary series presented by Sarah McKay on the episode about sound. 

The paper on the ricochet waves and the innermost inner core in Nature Communications (Pham and
Tkalčić, 2023) has generated the Altmetric Attention score of 1884, 344 media items across TV, radio,
print and online. These items reached a total potential audience of 48+ million (counting entire online
audience, print circulation, and broadcast audience) and a baseline audience of 2.4+ million (counting
average readers per online article, total print circulation, and total broadcast audience). Media
highlights include the front page of The New York Times, BBC News and BBC World Service, CNN,
Reuters, Washington Post, Forbes Magazine, NBC News, National Geographic, New York Post,
Scientific American, Good Morning America, Daily Mail UK/Australia, 7 News (TV), 9 News digital,
Sydney Morning Herald/The Age, New Zealand Herald, AAP, Herald Sun, The Australian, Cosmos
Magazine, Space.com, multiple ABC radio and commercial radio outlets. Apart from the English-based
outlets, many non-English speaking countries' leading TV channels, radio broadcasts, podcasts, and
newspapers reported on the discovery, including Reuters and SBS.

The Australian Seismometers in Schools network maintained the 50 seismometers located in high
schools across Australia. Drs. Michelle Salmon and Sima Mousavi visited schools and engaged with
remote teachers in support of the project. AuSIS data is available through the AuSpass data server
and via international agencies for outreach and research uses. Dr. David Heslop joined the project this
year in a part time capacity and is leading the web redevelopment project and providing oversight
across all operations. 

https://auspass.edu.au/Symposium/Kennett/index.html
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 The second G-ADOPT workshop, held at the ANU, in September 2023. 

Edgar Leong investigating the Mary Kathleen mine in northwest Queensland.  
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Group leader Brett Knowles

Staff Joseph Cali, Bei Chen, Hahjung Chin, Bowen Fang, Michael Förster, Bin Fu, Robin
Grün, Janet Hope, Xuan Ji, Laura Rodriguez Sanz, Davood Vasegh, Yue Wang,
Jiade Wu, Yang Wu, Wei Xiao, Sonja Zink

GEOCHEMICAL
INSTRUMENT OPERATIONS

The Geochemical Instrument Operations team is staffed with technical experts in range of analytical
and geochemical techniques, and as such the team is able to provide support to research and teaching
within RSES and ANU by resourcing and maintaining core analytical facilities within the School.
Laboratories overseen by the team include the secondary-ion mass spectrometry (SIMS) SHRIMP lab,
thermal ionisation mass spectrometry (TIMS), trace wet chemistry, gas chromatography mass
spectrometry (GCMS), stable isotope mass spectrometry, scanning electron microscopy (SEM), photo-
induced force microscopy (PiFM), RAMAN spectroscopy, x-ray diffractometry (XRD), argon-argon
geochronology, and laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS).

This year the team welcomed fresh faces and farewelled familiar faces. Ulrike Troitzsch left in 2022 to
take on a 12-month secondment in the Research School of Physics and during 2023 had that
secondment converted to a continuing role, so we farewell and wish Ulli the very best. Vivian Xiao
expertly covered for Ulli’s absence in the Spectroscopy Facility, overseeing a smooth transition while
managing XRD, PiFM, and RAMAN instrumentation alongside Yang Wu. We welcomed Michael Förster
from Macquarie Univeristy to take over from Vivian in a continuing capacity, and we farewell and
thank Vivian for all of her hard work. Michael is one of very few PiFM experts in geoanalysis in the
world, and is active in research of new techniques and analysis of a range of minerals with this new
technique. 

After close to ten years of service with the RSES we farewelled Bin Fu as he was offered and
accepted an academic position with the Chinese Academy of Sciences Institute of Geochemistry.
Congratulations to Bin Fu on this wonderful achievement. We also farewelled Robin Grün from the
ICP-MS Facility after 12 months with the team, we welcomed back Laura Rodriguez Sanz
(congratulations Laura and Peter on the birth of baby Mia!) following her maternity leave and again
farewelled Joe Cali. We welcomed to the team Hahjung (Jay) Chin from Nanyang Technological
Unversity in Singapore, who brings with her over a decade of analytical experience.  

We also farewelled Bei Chen following her 12 months managing the SHRIMP SIMS Facility under the
guidance of Ian Williams. Yue Wang was successfully appointed as the full-time ongoing lab manager
for the SIMS Facility. During the latter half of the year, we were glad to also host Richard Stern from
University of Alberta, Edmonton, who alongside Ian and Yue was instrumental in streamlining and
modernising the way customers and researchers interact with and use this world-class facility. This
team also appointed a lab assistant, Jiade Wu, who joined the team to add extra hands and brains to
the team to help meet the demands of this facility. Finally, we welcomed to the team Bowen Fang to
manage our JEOL SEM in the Jaeger 4 building, while Xuan Ji finished her term managing the Boron
clean lab to return to finalising her PhD thesis. 
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Geochemical Instrument Operations (continued)
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The Spectroscopy Facility in the Jaeger 3 building has seen continued development over the past 12
months. A successful major equipment committee (MEC) grant bid by Laura Otter saw the purchase
and install of a new bridging laser to remove spectral ‘gaps’ when taking PiFM measurements. Further
adding to this facilities’ capabilities the Horiba LabRAM Soleil confocal Raman microscope was
installed and validated. Instrument install and method validation was overseen by Vivian, Yang, and
Michael in a range of capacities.

Our SHRIMP SIMS facility continues to operate and innovate under the guidance of Ian, Yue, Jiade, and
Richard. Online project and data management has been improved and the facility itself has undergone
a ‘facelift’. Lab benches and infrastructure were refreshed following extensive planning, and a new
sample preparation facility was fitted out within the Jaeger 5 building. This facility has all-new
equipment and a carefully-considered workflow within a short distance of the SIMS lab to enable
close and careful oversight of all steps of sample preparation and analysis by our lab staff, ensuring
the best analytical results.

Finally, another MEC bid submitted by Greg Yaxley was successful to add laser-induced breakdown
spectroscopy instrumentation to the LA-ICP-MS Facility. Using this technique, we will be able to
capture the spectral information generated by elements present in samples subjected to each pulse
of a 193 nm excimer laser to enable fast mapping and possibly rapid quantification of mineral samples
undergoing LA-ICP-MS, effectively doubling the information we can collect for a given LA-ICP-MS
session. We took delivery of our MEC-funded new 193 nm excimer lasers (two Coherent ExciStar200
units) which will see us continue to carry out 193 nm laser ablation of a range of mineral and
biomineral samples using HelEx sample cells for years to come. 

Credit: Olivia Berti (top) , Christina Loidolt (lower left), Chris Ingles (lower right)
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Group leader Herb McQueen

Staff Julian Byrne, Rajesh Erigela, Angus Gibson, Kathryn Hayward, Jiawen He,  
Paul-Hyde Kaduru, Sima Mousavi, Michelle Salmon, Ramkumar Voore

GEOPHYSICAL DATA AND
COMPUTATION

Geophysical Data and Computation staff support data collection, data management, processing,
simulation, and analysis facilities in RSES. These include a large collection of seismic monitoring
equipment supporting a national fieldwork capability, several special and general-purpose computing
and data acquisition systems and local compute clusters, and programming support for processing on
these and NCI supercomputer facilities.

Through the Australian Seismometers in Schools (AuSIS) program we operate a network of
seismometers installed at 48 schools across the country. The program provides support for technical
staff at the schools and the teachers who are using the AuSIS equipment in class work. Data from the
sites is transmitted to ANU and made publicly accessible on our Australian Passive Seismic Server
(AusPASS) and other international datacentres.

Several major new equipment purchases were made during 2023 to expand the seismic instruments
pool shared with Australian institutions through the ANSIR facility. 

These acquisitions include:

34 Nanometrics Centaurs
100 SmartSolo IGU-BD3C-5 broadband nodes
362 SmartSolo IGU-16HR 3C short period nodes
20 Trillium Compact seismometers
20 Trillium Posthole seismometers
3 Silixa iDAS fibre-optic distributed acoustic sensors

Orders were also placed for 50 more ANU Terrasawr seismic recorders, and we took delivery of a new
Landcruiser twin cab utility to support the seismic field program.

A new small Dell cluster of servers was set up to enhance computational capacity and provide local
access to high power GPU processors. The "ceres" cluster consists of three Dell R750 servers and four
Dell R650 servers with high speed NVME storage areas and Ampere A100, A30 and L40 GPUs,
connected through a 10GB switch. This adds to the kaiju and Terrawulf-3 clusters which continue to
support RSES staff and students.
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Group leader Andrew Latimore

Staff Electronics Group - Andrew Latimore, Peter Lanc, Hideo Sasaki, Yile Liu
Mechanical Facility/ Rock Physics High Pressure Lab - Hayden Miller
Paleoenvironments - Pengxiang Hu, Yao Qian
Climate and Fluid Physics Laboratory - Angus Rummery
Experimental Petrology - David Clark
Radiocarbon Dating Laboratory - Rebecca Esmay

LABORATORY OPERATIONS

Introduction 

The RSES Laboratory Operation Group refers to a team of technical and research support staff whose
roles underpin the Research School of Earth Sciences’ academic research by maintaining vital
instrumentation infrastructure. The Group is structured around key scientific facilities including,
Electronics Group, Mechanical Facility, Palaeomagnetic Laboratory, Climate and Fluid Physics
Laboratory, Experimental Petrology Laboratory and Radiocarbon Dating Laboratory. These
Laboratories provide the Research School of Earth Sciences with vital analysis capabilities and are
maintained by the professional staff of the Laboratory Operations Group.

The Electronics Group and Mechanical Facility provide Electronic and Mechanical Engineering
services to support Research School of Earth Sciences’ and Australian National University’s academic
innovations. The areas hold the responsibility for maintaining and servicing electronic systems within
RSES and offer a development facility able to engineer innovative electronic/mechanical solutions.
The Electronics Group is equipped with a circuit production facility utilising an automated component
placement machine and reflow oven. 

Together, the RSES Laboratory Operation Group endeavours to ensure the Research School of Earth
Sciences remains a state-of-the-art institution and achieves the strategic goals of the University. 

Electronics Group

During 2023 the Electronics Group installed and tested the second generation of ultra-low bias
current electrometer, the Cvar-PRO, onto SHRIMP SI (Sensitive High Resolution Ion Microprobe Stable
Isotope). This project was a combination of many hours work developing low noise, low bias current
electronics incorporating a sapphire insulated input node and capacitive charge mode technique, and
the development of digital control to stabilise the device. This achievement allows the SHRIMP
instruments to analyse Ion counts per second below previous levels from traditional resistive
feedback electrometer designs.    
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Lab﻿oratory Operations (continued)

The Electronics Group further developed and improved the terraSAWR Seismic recorder during 2023,
including progress towards a batch of 50 new units. This device was developed for RSES Seismology
Department and has been successfully deployed in the field since 2010. The success of the project
gives RSES a fleet of unique recorders that are lower power consumption than commercially available
units. The developments this year include re-designing for component obsolescence and user
interface improvements.

During 2023, Peter Lanc of the RSES Laboratory Operations Group travelled to Jinan China with a
team from Australian Scientific Instruments to commission the latest generation SHRIMP V
instrument. The latest generation of SHRIMP instruments contains new capabilities including sample
imaging and depth profiling. Peter was commissioned to develop and enhance the LabVIEW user
interface to incorporate these new features. 

Figure 2 SHRIMP V Jinan ChinaFigure 1 SHRIMP V Scanning SW

The RSES Laboratory Operations Group offers electronic and software development capabilities to
ANU departments that require these services. During 2023 the Group continued to support the
University with engineering projects, for example the High Flux Solar Simulator, a project based in the
ANU School of Engineering. Peter Lanc developed control software to analyse and monitor flux
intensity sensors and provide vital feedback to the researcher.

Figure 3 ANU
School of

Engineering:
High Flux

Solar
Simulator

control
software
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Lab﻿oratory Operations (continued)

Mechanical Facility 

Hayden Miller successfully managed the RSES Mechanical Facility for 2023, quickly responding to all
groups across RSES to assist with any mechanical issues that could negatively affect their research
program. 

Mechanical advice and assistance was provided to remove two 200t Hydraulic Piston Cylinder Presses
from the RSES Experimental Petrology department and recommission them at the Nanyang
Technological University in Singapore. This procedure was a major undertaking involving
disassembling and designing appropriate lifting brackets, re-shaping the apparatus for transportation
and rebuilding in the new location.  
 
The RSES Mechanical Facility provided engineering services to fabricated parts enabling extraction of
sediment core samples at isolated lake beds. The RSES Paleoenvironments department successfully
utilised this device at challenging locations throughout Australia. The project included fabricating a
tool designed for fine pitch threads cutting on 5 inch PVC tubes while in the field. 
Further engineering projects include fabricating two ice core sampling tubes for aiding extracting ice
core samples in Antarctica this past summer. This project was successfully deployed and enabled
vigilant chronographic ice core sample retainment and minimises contamination.   

During 2023 the Mechanical Facility was engaged with commissioning a new sample stage for
SHRIMP II. The XYZ sample stage required precision mounting and alignment. Redesigning of the
substructure was required to achieve this.

Experimental Petrology

During 2023 the RSES Laboratory Operations Group re-designed two in-house built high pressure
apparatus to operate independently in preparation for installation at NTU Nangyang Technology
University Singapore. The Group installed and tested the apparatus and trained NTU staff members
with essential operational methods. The joint venture was a success and enables new high pressure
Experimental Petrology capability for the NTU and also strengthens collaboration with the high
pressure facility at the Research School of Earth Sciences ANU.

The Climate & Fluid Physics Laboratory

Throughout 2023, Angus Rummery from the Climate and Fluid Physics Laboratory, has developed an
Ice growth experiment utilising custom built conductivity sensors. The project involves precisely
measuring the temperature and electrical conductivity of sea water during the phase change. The
data gathered from several locations portray a profile of salinity with depth during the freezing
process. The new instrumentation includes LabVIEW analysis software developed by Peter Lanc and
includes an additional 16 channel of temperature measurement working simultaneously with 12
conductivity readings.

Staff News

Professional staff promotions for 2023 include, Hayden Miller Senior Technical Officer ANUO7 and,
Hideo Sasaki Senior Technical Officer ANUO6. Yile Liu’s position was converted to continuing ANUO6.
Yao Qian joins the Laboratory Operations Group acting in place of Pengxiang Hu. 
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Project/Grant Title  Administering
Area 

Lead CI  Awarded
Date 

Primary Funds Provider 

A first-pass characterisation
of the regional tectonic
framework of Tonga

Geophysics Phil Cummins 22/11/2023 Geoscience Australia

Accelerating exploration and
extraction of renewable
natural hydrogen (CRC-P
Round 14)

Geophysics Caroline Eakin 03/03/2023 Commonwealth
Department of Industry,
Science, Energy and
Resources (DISER)

Advancing passive seismic
imaging techniques for
energy resource exploration
at Canning Basin

Geophysics Chengxin Jiang 21/07/2023 Commonwealth Scientific
and Industrial Research
Organisation (CSIRO)

An ensemble approach to
studying the ocean's role in
climate change

Climate and
Ocean
Geoscience

Navid
Constantinou

07/03/2023 Australian Research
Council (ARC)

ANU - preferred access MEX1
'XRF analysis of shale'

Geochemistry Andrew Berry 11/09/2023 ANSTO Australian
Synchrotron

ANU Futures Scheme 2.0 -
Ghelichkhan

Climate and
Ocean
Geoscience

Siavash
Ghelichkhan

02/11/2023 Australian National
University (ANU)

ANU Futures Scheme 2.0 -
Morrison

Climate and
Ocean
Geoscience

Adele Morrison 28/09/2023 Australian National
University (ANU)

ANZIC Mini IODP Cores
Education Project

Climate and
Ocean
Geoscience

Sarah
Kachovich

01/06/2023 Australian IODP Office

AuScope Research
Infrastructure Investment
Plan (RIIP) Imaging Capital
and Operations

Geophysics Meghan Miller 07/08/2023 AuScope Ltd

Bridging the gap: Expanding
ANU capabilities in Near- to
Mid-Range InfraRed
Nanometre Phase
Characterization and Imaging

Geochemistry Laura Otter 30/01/2023 Australian National
University (ANU)

Characterisation of garnet
related to critical metal-
enriched U-REE-Cu-Au
mineralisationin Queensland,
Australia

Geochemistry John
Mavrogenes

25/07/2023 ANSTO Australian
Synchrotron

RESEARCH GRANTS
AWARDED DURING 2023
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Project/Grant Title  Administering
Area 

Lead CI  Awarded
Date 

Primary Funds Provider 

Computing for Social Good
Seed Grants 2023: Chasing
Storms with AI-Enhanced
DAS, Seismic and Infra-sound
Arrays

ICP
Environment
Projects

Rhys Hawkins 01/11/2023 Australian National
University (ANU)

Characterisation of garnet
related to critical metal-
enriched U-REE-Cu-Au
mineralisationin Queensland,
Australia

Geochemistry John
Mavrogenes

25/07/2023 ANSTO Australian
Synchrotron

Expanding ANU capabilities in
trace element analysis and
quantitative imaging with
Tandem Laser Induced
Breakdown Spectroscopy
(LIBS) - Laser ablation ICPMS
(LA-ICPMS)

Geochemistry Gregory Yaxley 30/01/2023 Australian National
University (ANU)

Formation of the Archean
continental crust in the
eastern part of the Ukrainian
Shield as revealed by U-Pb-O
isotope study of zircon from
igneous rocks

Geochemistry Yue Wang 12/09/2023 Australian Academy of
Science

How Large Earthquakes
Change Our Dynamically
Deforming Planet

Geophysics Louis Moresi 08/03/2023 Australian Research
Council (ARC)

Investigating seismic
anisotropy, seismicity and
structure beneath the WA-
Array

Geophysics Caroline Eakin 12/07/2023 Geological Survey of
Western Australia

Molecular fossils, mass
extinctions and the rise of
complex algae

Geochemistry Jochen Brocks 08/03/2023 Australian Research
Council (ARC)

Post-Cruise Analaytical
Funding (PCAF) 2023 - Jimin
Yu

Climate and
Ocean
Geoscience

Jimin Yu 06/02/2023 Australian IODP Office

Project OP 8.1: Barcoding
Metallogenesis

Geochemistry Margaret
Forster

10/08/2023 MinEx CRC Ltd

The carbonate geology of the
critical metal niobium

Geochemistry Gregory Yaxley 06/30/2023 Australian Research
Council (ARC)

The Rare Earth Potential of
the Gascoyne Region of
Western Australia

Geochemistry John
Mavrogenes

09/05/2023 Australian Research
Council (ARC)

Trace element substitution
mechanisms in Zircon

Geochemistry Laura Miller 05/10/2023 ANSTO Australian
Synchrotron
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Project/Grant Title  Administering
Area 

Lead CI  Awarded
Date 

Primary Funds Provider 

Tracking flood waters over
Australia using space gravity
data

Climate and
Ocean
Geoscience

Paul
Tregoning

07/03/2023 Australian Research
Council (ARC)

Investigating metal
mobilization in meteorites
using X-ray Fluorescence
Microscopy: testing an
impact hypothesis

Geochemistry Penny King,
Rachel Kirby

02/2023 ANSTO, Aust.
Synchrotron Grants 

New facility to test gas and
liquid interactions with solids

Geochemistry Valeska Ting,
Penny King,
Ana Casas
Ramos

04/2023 ANU Major Equipment
Grant

Australian Centre of
Excellence 
Centre for Optical
Microcombs for
Breakthrough Science
(COMBS)  

Geophysics Meghan Miller 30/12/2023 Australian Research
Council (ARC)

Subsurface Sampling -
Australia New Zealand
International Scientific
Drilling Consortium (ANZIC) 

Climate and
Ocean
Geoscience

Ron Hackney 19/10/2023 National Collaborative
Research Infrastructure
Strategy through
AuScope Ltd
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PEER-REVIEWED
PUBLICATIONS 
Abram, N.* (2023). Identifying atmospheric processes favouring the formation of bubble-free
layers in the Law Dome ice core, East Antarctica. Cryosphere (ISSN: 1994-0416), 17(12), p.5155-
5173. https://doi.org/10.5194/tc-17-5155-2023

Adeleye, M., Andrew, S., Gallagher, R., van der Kaars, W., De Deckker, P.*, Hua, Q., Haberle, S.
(2023). On the timing of megafaunal extinction and associated floristic consequences in
Australia through the lens of functional palaeoecology. Quaternary Science Reviews (ISSN:
02773791), 316. https://doi.org/10.1016/j.quascirev.2023.108263

Agrawal, S.*, Eakin, C.*, O'Donnell, J. (2023). Tracking crustal thickness at the sediment
inundated edge of the Gawler Craton, South Australia. Tectonophysics (ISSN: 00401951), 862,
p.1-16. https://doi.org/10.1016/j.tecto.2023.229938

Aleinikoff, J., Southworth, C., Fanning, M.* (2023). SHRIMP U-Pb geochronology of
Mesoproterozoic basement and overlying Ocoee Supergroup, NC-TN: dating diagenetic
xenotime and monazite overgrowths on detrital minerals to determine the age of sedimentary
deposition. Canadian Journal of Earth Sciences (ISSN: 00084077), 60(6), p.583-615.
https://doi.org/10.1139/cjes-2022-0093

Anenburg, M.*, Guzmics, T. (2023). Silica is unlikely to be soluble in upper crustal carbonatite
melts. Nature Communications (ISSN: 20411723), 14(1). https://doi.org/10.1038/s41467-023-
35840-6

Anne, M., de Boyer Montegut, C., Bozec, A., Chassignet, E., Fox-Kemper, B., Hogg, A.*, Iovino, D.,
Kiss, A.*, Le Sommer, J., Li, Y., Lin, P., Lique, C. (2023). The mixed-layer depth in the Ocean
Model Intercomparison Project (OMIP): impact of resolving mesoscale eddies. Geoscientific
Model Development (ISSN: 1991959X), 16(13), p.3849-3872. https://doi.org/10.5194/gmd-16-
3849-2023

Ao, H., Rohling, E.*, Li, X., Song, Y., Roberts, A.*, Zhang, Y., Poulsen, C., Jonell, T., Liebrand, D.,
Sun, Q., Li, X., Qiang, X. (2023). Northern hemisphere ice sheet expansion intensified Asian
aridification and the winter monsoon across the mid-Pleistocene transition. Communications
Earth & Environment (ISSN: 26624435), 4, p.1-11. https://doi.org/10.1038/s43247-023-00686-9

Armbrecht, L., Focardi, A., Lawler, K., O'Brien, P., Leventer, A., Noble, T., Opdyke, B.*, Duffy, M.,
Evangelinos, D., George, S., Lieser, J., Lopez-Quiros, A., Post, A., Armand, L. * (2023). From the
Surface Ocean to the Seafloor: Linking Modern and Paleo-Genetics at the Sabrina Coast, East
Antarctica (IN2017_V01). Journal of Geophysical Research: Biogeosciences (ISSN: 2169-8953),
128(4), p.1-20. https://doi.org/10.1029/2022JG007252

Bayon, G., Patriat, M., Godderis, Y., Trinquier, A., De Deckker, P.*, Kulhanek, D., Holbourn, A.,
Rosenthal, Y. (2023). Accelerated mafic weathering in Southeast Asia linked to late Neogene
cooling. Science Advances (ISSN: 23752548), 9(13). https://doi.org/10.1126/sciadv.adf3141

Berkesi, M., L. Myovela, J., Yaxley, G.*, Guzmics, T. (2023). Carbonatite formation in continental
settings via high pressure – high temperature liquid immiscibility. Geochimica et
Cosmochimica Acta (ISSN: 00167037), 349, p.41-54. https://doi.org/10.1016/j.gca.2023.03.027
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isotope geochemistry and arsenic speciation of hydrothermal vent fauna (Alviniconcha sp.,
Ifremeria nautilei and Eochionelasmus ohtai manusensis), Manus Basin, Papua New Guinea **.
Chemosphere (ISSN: 00456535), 324. https://doi.org/10.1016/j.chemosphere.2023.138258

Bojar, A., Lecuyer, C., Maher,W.*, Bojar, H., Fourel, F., Vasile, S. (2023). Refining the Moho
across the Australian continent. Geophysical Journal International (ISSN: 0956540X), 233(3),
p.1863-1877. https://doi.org/10.1093/gji/ggad035

Bowyer, F., J. Krause, A., Song, Y., Huang, K., Fu, Y., Shen, B., Li, J., Kun Zhu, X., Kipp, M., van
Maldegem, L.*, Brocks, J.*, A. Shields, G. (2023). Biological diversification linked to
environmental stabilization following the Sturtian Snowball glaciation. Science Advances
(ISSN: 23752548), 9(34), p.18. https://doi.org/10.1126/sciadv.adf9999

Brand, J., Wain, A., Rode, A., Madden, S., King, P.*, Mohan, M., Kaluarachchi, W., Ratnayake, J.,
Rapp, L. (2023). Femtosecond pulse laser cleaning of biofilm and dirt: Preserving the Sydney
Harbour Bridge. Journal of Cultural Heritage (ISSN: 12962074), 60, p.86-94.
https://doi.org/10.1016/j.culher.2023.01.010

Brand, J., Wain, A., Rode, A., Madden, S., King, P.*, Rapp, L. (2023). Comparison between
nanosecond and femtosecond laser pulses for the removal of spray paint from granite
surfaces. Journal of Cultural Heritage (ISSN: 12962074), 62, p.329-338.
https://doi.org/10.1016/j.culher.2023.06.005

Brocks, J.* (2023). Rapid encapsulation of true ferns and arborane/fernane compounds
fossilised in siderite concretions supports analytical distinction of plant fossils. Scientific
Reports (ISSN: 20452322), 13(1). https://doi.org/10.1038/s41598-023-47009-8

Brocks, J.*, Bobrovskiy, I. (2023). Some animals make plant sterols. Science (ISSN: 00368075),
380(6644), p.455-456. https://doi.org/10.1126/science.adh8097

Brocks, J.*, Nettersheim B., Adam, P., Schaeffer, P., Jarrett, A., Gueneli, N., Liyanage, T.*, van
Maldegem, L.*, Hallmann, C., Hope, J.* (2023). Lost world of complex life and the late rise of
the eukaryotic crown. Nature (ISSN: 00280836), 618, p.767–773.
https://doi.org/10.1038/s41586-023-06170-w

Burnham, A.*, Chandler, R.*, Amelin, Y.*, Mavrogenes, J.* (2023). Allanite geochronology in the
Mount Isa Inlier. Australian Journal of Earth Sciences (ISSN: 0812-0099).
https://doi.org/10.1080/08120099.2023.2291514

Burnham, A.*, Chandler, R.*, Amelin, Y.*, Mavrogenes, J.* (2023). Allanite geochronology in the
Mount Isa Inlier. Australian Journal of Earth Sciences (ISSN: 0812-0099).
https://doi.org/10.1080/08120099.2023.2291514

Carrasco Godoy, C.*, Campbell, I.* (2023). Application of Onuma and lattice strain derived
methods to calculate missing REE and Ce and Eu anomalies in magmatic zircons. Contributions
to Mineralogy and Petrology (ISSN: 00107999), 178(7). https://doi.org/10.1007/s00410-023-
02025-9

Chang, L., Hoogakker, B., Heslop, D.*, Zhao, X.*, Roberts, A.*, De Deckker, P.*, Xue, P., Pei, Z.,
Zeng, F., Huang, R., Huang, B., Wang, S., Berndt, T., Leng, M. (2023). Indian Ocean glacial
deoxygenation and respired carbon accumulation during mid-late Quaternary ice ages. Nature
Communications (ISSN: 20411723), 14, p.11. https://doi.org/10.1038/s41467-023-40452-1
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the deep carbon and chlorine cycles. Nature (ISSN: 14764687), 620, p.576-581.
https://doi.org/10.1038/s41586-023-06211-4

Chen, Y., Saygin, E., Kennett, B.*, Qashqai, M., Hauser, J., Lumley, D., Sandiford, M. (2023).
Next-generation seismic model of the Australian crust from synchronous and asynchronous
ambient noise imaging. Nature Communications (ISSN: 20411723), 14(1).
https://doi.org/10.1038/s41467-023-36514-z

Chua, S., Switzer, A., Gouramanis, C.*, Dixit, Y., Bird, M., Horton, B. (2023). Coastal response to
Holocene Sea-level change: A case study from Singapore. Marine Geology (ISSN: 0025-3227),
465. https://doi.org/10.1016/j.margeo.2023.107146

Codilean, A., Fülöp, R., Wilcken, K., Koutamanis, D., Fink, D., Fifield, K.*, Wong, H., Enge, G.,
Vardanega, C., Rowling, B. (2023). Cosmogenic 10Be and 26Al sample preparation at the
University of Wollongong. Nuclear Instruments and Methods in Physics Research: Section B
(ISSN: 0168583X), 535, p.61-73. https://doi.org/10.1016/j.nimb.2022.12.003

Costa de Lima, T.*, Pham, T.*, Ma, X.*, Tkalčić, H.* (2023). An estimate of absolute shear-wave
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in the Earth's inner core. Nature Communications (ISSN: 20411723), 14(4577).
https://doi.org/10.1038/s41467-023-40307-9
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Dai, Y., Yu, J.*, Ji, X.* (2023). Prolonged deep-ocean carbonate chemistry recovery after the
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Geochemistry, Geophysics, Geosystems (ISSN: 15252027), 24(6).
https://doi.org/10.1029/2023GC010895

Zhang, T., Keller, C., Hoggard, M.*, D. Rooney, A., Halverson, G., D. Bergmann, K., L. Crowley, J.,
V. Strauss, J. (2023). A Bayesian framework for subsidence modeling in sedimentary basins: A
case study of the Tonian Akademikerbreen Group of Svalbard, Norway. Earth and Planetary
Science Letters (ISSN: 0012821X), 620, p.13. https://doi.org/10.1016/j.epsl.2023.118317

Zhao, S.*, McClusky, S.*, Cummins, P.*, Miller, M.*, Nugroho, N.* (2023). New Insights Into
Crustal Deformation of the Indonesia–Australia–New Guinea Collision Zone From a Broad-
Scale Kinematic Model. Journal of Geophysical Research: Solid Earth (ISSN: 21699313), 128(2).
https://doi.org/10.1029/2022JB024810

Zhu, Z.*, Campbell, I.*, Allen, C., Li, Z.* (2023). Evolution of the preserved European continental
crust, constrained by U-Pb, O and Hf isotopic analyses of river detrital zircons. Geochimica et
Cosmochimica Acta (ISSN: 00167037), 346, p.133-148.
https://doi.org/10.1016/j.gca.2023.02.005

Credit: Nerilie Abram (top left) , Polina Sholeninova (lower left), Christina Loidolt (right)
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NAME  POSITION  COMMITTEE / BOARD 

Prof. N. Abram  Member  Advisory board, EU Deep ice project 

   Member  Scientific advisory board, Million Year Ice Core
project 

   Member  Australian Antarctic Science Council 

   Chair  AAS National Committee for Antarctic Research 

   Member  ANU Institute for climate, energy and disaster
solutions advisory board 

   Australian Delegate  Scientific Committee for Antarctic Science 

   Co-lead Past Global Changes (PAGES) 2k CoralHydro2k
working group  

Australian
representative

International Partnerships in Ice Core Sciences   

Editor Climate of the Past

Dr. Michael Anenburg Editorial Board Member Geology

Em. Prof. V. Bennett  Past-President in Office  Geochemical Society

   Member  Executive and the Board of Directors, 
Geochemical Society 

   Member  Day Medal Award Committee, Geological Society
of America  

Member Awards Nomination Committee, Geochemical
Society 

Member Journal of Petrology Advisory Board

Prof. A.J. Berry  Member  MEX Beamline Advisory Panel, Australian
Synchrotron 

Editorial Board Member Minerals

Prof. J.J. Brocks  Associate Editor  Geochimica et Cosmochimica Acta 

   Editorial Board Member Geobiology 

Selection Panel RG Menzies Scholarship to Harvard University

Prof. P. Cummins  Editorial Board member  Earth, Planets and Space 

Prof. R. Davies  Member NCI, Australasian Leadership Computing Grants
(ALCG) Allocation Committee

Member Australian Academy of Sciences, Hales Medal
Committee

Dr. C.M. Eakin  
ANU representative
Member

ANSIR (Australian National Seismic Imaging
Resource) EGU Early Career Award Committee -
Seismology Division 

Dr. Georgy Falster Coordinator Past Global Changes (PAGES) 2k

Prof. A. Hogg Member National Partnership for Climate Projections
Steering Committee, DCCEEW

EXTERNAL COMMITTEES
AND EDITORIAL BOARDS
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NAME  POSITION  COMMITTEE / BOARD 

Em. Prof. I. Jackson  Editorial Board member  Physics of the Earth and Planetary Interiors  

   Editorial Board member  Earth and Planetary Science Letters 

Chair National Committee for Earth Sciences, Australian
Academy of Science

Prof. D. Jacob Editorial Board member  Gems & Gemology

Member Council of the International Association of
Geoanalysts (IAG)

Prof. B.L.N. Kennett  Member  Advisory Panel, CSIRO Deep Earth Imaging Future
Science Platform 

Prof. Penny King Member Union Fellows Committee, American Geophysical
Union

Interview New Scientist and ABC Science Show

Prof. M.S. Miller  Program Director  AuScope Earth Imaging Program 

   Member  AGU Seismology Section Aki Award Committee 

   Chair of Committee  Seismological Society of America Honours
Committee 

Member Seismological Society of America Diversity, Equity
and Inclusion Committee

Prof. L.N. Moresi  Member  Community Infrastructure for Geodynamics
Executive committee (www.geodynamics.org).  

Board Member Teacher Earth Science Education Programme

Dr. M. Norman  Science Editor  GEOLOGY (Geological Society of America)

Associate Editor Geochimica et Cosmochimica Acta 

Prof. B. Pillans  Director  National Rock Garden Steering Committee 

   Member Sub-commission on Quaternary Stratigraphy,
International Commission on Stratigraphy 

Prof. A.P. Roberts  Member

Proposal Evaluation Panel for research at Mario
Zucchelli Station, Antarctica, Programma Nazionale
di Ricerche in Antartide (National Antarctic Research
Program), Ministry of Universities and Research, Italy

Member College of Assessors, New Zealand Ministry of
Business Innovation and Employment

Member
Canvassing Committee, Geomagnetism,
Paleomagnetism and Electromagnetism Section,
American Geophysical Union

Plenary Lecture Australian Earth Science Convention, Perth, Australia

Speaker Mawson Medal Lecture, Australian Academy of
Science

Invited speaker FORC Workshop, Institute for Rock Magnetism,
Minneapolis, USA

Session chair
Dynamic Earth Special Symposium: Rock magnetism,
Global reconstruction and supercontinent cycles,
Australian Earth Science Convention, Perth, Australia 

Session chair
Iron cycling in natural and anthropogenic
environments, Conference on Rock Magnetism,
Minneapolis, Minnesota, USA
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NAME  POSITION  COMMITTEE / BOARD 

Prof. M. Sambridge Member  AuScope steering committee 

IASPEI member and vice-
Chair  

IUGG committee on Mathematical geophysics

Member  
European Geoscience Union - Beno Gutenberg medal
committee 

Member   
Physical Sciences - Prime Ministers prizes for
Science committee

Vice President
Australian Academy of Science for the Physical
Sciences

Physical Sciences
Secretary

Australian Academy of Science

  
Executive committee
member

Australian Academy of Science

   Member of Council    Australian Academy of Science 

Chair
Ruby Payne-Scott Medal committee, Australian
Academy of Science 

Prof. H. Tkalčić  Review Committee
American Geophysical Union Fellows Review
Committee – Seismology Section 

   Executive Committee
International Association of Seismology and Physics
of the Earth’s Interior / International Union of
Geodesy and Geophysics (IASPEI/IUGG)

   Executive Committee Study of the Earth's Deep Interior (SEDI/IUGG) 

   Editorial Board Scientific Reports (Nature Publishing Group)

   Editorial Board Physics of Earth and Planetary Interiors 

Hon. Prof. L. Wyborn Member
Executive Board of the Earth Systems Information
Partners 

Member
AGU Earth Space Science Informatics Executive
Committee

Prof. G.M. Yaxley  Member 
Centre for Advanced Microscopy (CAM) Scientific
Steering Committee
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Major Equipment Committee Grant

Profs Penny King (RSES), Valeska Ting (CECC) and Dr. Ana Casas Ramos (RSES) were
successful in their 23MEC22 application, with the grant: New facility to test gas and liquid
interactions with solids. The funding of this 23MEC22 grant ($167,700) was allocated to
purchase and install the “3Flex Analyser form ATA Scientific”, a new chemisorption analyser
to characterise how specific gases and liquids interact with porous materials. This equipment
will bring a new capability to the ANU, boost cross College research and seed new funds. 

The equipment will improve ANU’s success in engineering new solids to store fuels (e.g.,
hydrogen) and greenhouse gases (e.g., carbon dioxide), developing new catalysts for
environmental remediation, predicting volcanic hazards, and targeting critical mineral
deposits on Earth and in space. This facility will boost research into greenhouse gas
sequestration, environmental science, critical minerals, and space, as well as helping Australia
reach its Net Zero goals. 

Seismological Society of America Travel Grant

Dr. Voon Hui Lai

ANU Early Career Researcher Travel Grant

Dr. Yuhao Dai
Dr. Voon Hui Lai 
Dr. Tom Merry
Dr. Sheng Wang
Dr. Zhi Wei
Dr. Ping Zhang 

OTHER GRANTS

Credit: Voon Hui Lai (top left) ,Christina Loidolt (lower left), Voon Hui Lai  (right)
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July 1st 2023 marked 50 years since the foundation of the Research School of Earth Sciences
at ANU when, in 1973 with Anton L. Hales as its first director, the Department of Geophysics
and Geochemistry became the new Research School of Earth Sciences.
 
The anniversary was celebrated over several days in November, beginning with a Big Morning
Tea reunion session. We were delighted to welcome over 200 former and current staff and
students, creating an atmosphere buzzing with stories and reminiscences and surrounded by
posters, photographs, and memorabilia from past decades. It was great to see familiar faces
and meet new friends who share the passion for Earth Sciences and take them on tours of our
facilities to see the work now being done.

This was followed by a series of seminars in the new Physics auditorium showcasing the
research now under way in the School. Separate research sessions were grouped under
Geochemistry, Geophysics, and Climate and Ocean Geoscience. Each session concluded with a
panel discussion, where the speakers shared their insights and discussed future directions in
the field.

The Geochemistry Symposium was convened by Dr. Antony Burnham. The symposium featured
invited Speaker, Dr. Carla Tiraboschi from the University of Münster, speaking on "Fluids in the
Upper Mantle: an Experimental Perspective on Volatiles, Element Transfer, and
Metasomatism”. This was followed by Professor Andrew Berry on "Critical Metals for the
Green Energy Transition", Professor Penny King on "Adventures from the Deep Earth to the
Critical Zone" and Professor Jochen Brocks on the "Lost World of Complex Life and the Late
Rise of our Nucleated Ancestors", and a panel discussion chaired by Associate Professor
Olivier Alard.

The Geophysics Symposium was convened by Dr. Chengxin Jiang and featured invited speaker,
Dr. Grace Shephard presenting "A Magical Mystery Tour of Arctic Geodynamics". This was
followed by Professor Rhodri Davies on "Linking the Evolution of Earth’s Surface to Dynamical
Processes within its Interior”, Professor Meghan Miller on "Photonic Seismology - Lighting up
Dark Fiber for the Next Generation of Seismic Imaging”, and Professor Hrvoje Tkalčić on
"Echoes from the Planetary Interiors - Seismic Insights into Deep Worlds", and a panel
discussion chaired by Dr. Caroline Eakin.

The Climate and Ocean Geoscience Symposium was convened by Dr. Georgy Falster and
featured invited speaker Dr. Felicity McCormack from Monash University on "What Have We
Learned From 50(+) Years of Antarctic and Southern Ocean Research?". This was followed by
Dr. Callum Shakespeare on "Ocean and Ice”, Dr. Nicola Maher on "Climate and Ocean
Geoscience at RSES: an Overview, Geodesy, and Climate", Professor Stewart Fallon on
“Chemistry and Marine Environments”, and a panel discussion chaired by Dr. Adele Morrison.

A highlight of the second day was the sesqui-annual Jaeger-Hales Lecture, a tradition started
in the early days of RSES. Prof. Maureen E. Raymo of Columbia University delivered a lecture
on "Sea Level, Climate, and Tectonics: A Multidisciplinary Earth Story” and later engaged with
students, and early career researchers. The day was capped with a Gala Dinner at the National
Museum of Australia, featuring a "50 Year Voyage" presentation by Invited Speaker Dr. Shane
Huntington, a Melbourne based physicist and science broadcaster.

RSES 50th Anniversary
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pathways taken in the careers of some of our graduates. Convened by Professor Louis Moresi.
We heard from Dr. Helen Degeling from Cobalt Blue Holdings, Dr. Dave Osmond from Windlab,
Dr. Stephanie Downes from Deloitte, and Dr. James Johnson, CEO of Geoscience Australia. A
highlight of the morning was the sweet surprise of a 50th anniversary chocolate birthday cake.
 
In the afternoon, after school and reunion photos were taken, the "Directors Stories" session,
convened by Professor Ian Williams, provided our former directors an opportunity to reflect on
the past and future directions of the School. Speakers included Emeritus Professors Ian
Jackson, Brian Kennett, Mark Harrison (via livestream from the US), David Green (from
Tasmania), and Kurt Lambeck.

Finally, Director Dorrit Jacob, led a toast to the future of the School marking the end of the
50th Anniversary celebration reflecting on 50 years of excellence at RSES. The 50th
Anniversary Committee would like to thank everyone who attended or contributed for being a
part of this historic milestone.

Above: RSES 50th Anniversary guest speakers from top left to lower right: Professor
Maureen Raymo, Dr. Grace Shephard, Dr. James Johnson, Dr. Felicity McCormack, Dr. Dave  
Osmond, Dr. Helen Degeling, Dr. Stephanie Downes, Dr. Carla Tiraboschi and Dr. Shane
Huntington
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Seventeen ANU students embarked on an enriching
mid-semester break adventure in Japan. The
"Understanding Geological Hazards" course, run in
collaboration with the University of Tokyo, delved
deep into the realm of geological phenomena and
disaster management. 

Understanding Geological Hazards

First-year students in EMSC1006 went on a field
trip to Kosciuszko National Park. On Saturday,
they walked up to Blue Lake noting how the
climate, ecology, and geology have interacted to
shape the surrounding landscape. On Sunday, they
travelled to Guthega Dam. They also heard from
Professor Adrienne Nicotra about climate,
ecology, and the Australian Mountain Research
Facility, of which RSES is a part. 

Snowy Mts Fieldtrip

Geology spent a week in April mapping the
folded sediments at Taemas, near Wee
Jasper. A fun time was had by all, and
special thanks goes to the team of staff
including Brad Opdyke, Greg Yaxley, Zach
Sudholz, Ping Zhang, Buse Turunctur,
Caleb Bishop and Oliver Medd

Wee Jasper Field Trip

Cooma Field Trip
Antony Burnham
led a group of
students on the
Magmatism and
Metamorphism field
trip to Cooma. 

Planetary Science 
43 students attended the EMSC3022
Planetary Science Canberra Fieldtrip in
less windy conditions than last year led by
Penny King and Olivier Alard.  The fieldtrip
included visits to State Circle, Deakin
anticline, Yarralumula Creek regolith, the
Canberra Deep Space Communications
Center, Gossan Hill and Lake George.

66 first-year students from EMSC1008
(EARTH) explored the geology of the Sydney
Basin and Lachlan Fold Belt along the NSW
South Coast. Throughout the week the
students learned key skills such as how to
make a cross-section, geological map, and
stratigraphic column, as well as keeping a
record of their observations and geological
interpretations in their notebooks.

Sth Coast Earth 

STUDENT NEWS
Fieldtrips
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2023 Photo Comp Winners

Stucon Winners

As in 2022, many of images displayed in this
annual report are sources from our photo
competition entries!  The winning entries for
2023 were:

RSES on Holidays: Navid Constantinou  & Polina
Sholeninova
RSES in the field: Polina Sholeninova
RSES in the lab: Kial Stewart
RSES in the office: Polina Sholeninova

Bake Your PhD
1st: Edgar Leong
2nd: Timothy Leong 

Bake Your PhD (People's choice)
Ruby Turner

Posters (People's choice)
1st: Polina Sholeninova
2nd: Jinyin Hu

Unearth Your Science (People's choice)
1st: Catherine Wilsbacher
2nd: Rachel Kirby
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instagram.com/anuearthsciences

youtube.com/ResearchSchoolofEarthSciences

LinkedIn/anu-research-school-of-earth-sciences

Future students enquiry: 1800 620 032
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	FROM THE DIRECTOR
	TBA

	STAFF LISTS
	ACADEMIC STAFF
	Director
	D. Jacob, Dr. rer. nat. Georg August University Germany (equivalent PhD)      Diplom in Mineralogy, Johannes Gutenberg Univ, Germany (equivalent      MSc)
	N.J. Abram, BSc Advanced (Hons) Sydney, PhD ANU  (to 31/03/2023) D.R. Davies, MSci PhD Cardiff, UK (from  31/03/2023) S.J. Fallon, BA MS San Diego, PhD ANU  M.J. Ellwood, BSc (Hons) PhD Otago  (to 01/04/2023) L.N. Moresi, BA (Hons) Cambridge, DPhil Oxford (from 01/04/2023)

	Professors
	N.J. Abram, BSC Advanced (Hons) Sydney, PhD ANU  A.J. Berry, BSc (Hons) Sydney, DPhil Oxford  J.J. Brocks, Dip Freiburg, PhD Sydney   D.R. Davies, MSci PhD Cardiff, UK  M.J. Ellwood, BSc (Hons) PhD Otago   S.J. Fallon, BA MS San Diego, PhD ANU   A.M. Hogg, BSc ANU, PhD UWA (on secondment to ACCESS-NRI) P.L. King, BSc (Hons) ANU, PhD Arizona State  J.A. Mavrogenes, BS Beloit, MS Missouri-Rolla, PhD Virginia Tech  M.S. Miller, BA Whittier, MSc Columbia, MEng Cornell, PhD ANU   L.N. Moresi, BA (Hons) Cambridge, DPhil Oxford  A.P. Roberts, BSc Massey, BSc (Hons) PhD DSc Victoria HonFRSNZ      (Wellington)  E. Rohling, BSc MSc PhD Utrecht (to 03/10/2023) M.S. Sambridge, BSc Loughborough, PhD ANU, FAA, FRAS  H. Tkalčić, DipEng in Physics Zagreb, PhD UC Berkley  P. Tregoning, BSurv PhD UNSW G.M. Yaxley, BSc PhD Tasmania J. Yu, BSc MSc Nanjing University, PhD Cambridge

	Associate Professors
	O. Alard, PhD Macquarie, Habilitation Montpellier M.A. Forster, BSc MSc PhD Monash  R. Hackney, BSc (Hons) ANU, MSc Victoria University of Wellington, PhD UWA - IODP/ANZIC Director D.C. Heslop, BSc (Hons) Durham, PhD Liverpool, Dr. habil. Bremen

	Adjunct Professor
	P. Cummins, PhD Geophysics, U. California, Berkely

	Fellows
	C. Eakin, MSci Imperial College London, PhD Yale A. Kiss, BSc (Hons) PhD ANU  C. Shakespeare, BSc (Hons) ANU, PhD Cambridge



	Staff List
	Research Fellows
	Postdoctoral Fellows

	Staff List
	Postdoctoral Fellows (continued)
	Emeritus Professors
	Honorary Professors
	Honorary Associate Professors

	Staff List
	Honorary Senior Lecturers
	G. Marino, MSc (cum laude) ‘Federico II’ of Naples; PhD Utrecht   G. Shephard, BSc (Adv. Hons I), PhD Sydney (from 03/07/2023) A. Valentine, BA MSc Cambridge, DPhil Oxford

	Honorary Lecturers
	S. Allgeyer, PhD Paris Diderot, France L. Bean, BSc Sydney, DipEd Syd Teachers College, Grad Dip, PhD ANU  M.W. Forster, Diplom Geologist (MSc equiv) PhD Macquarie  J. Nunes Avila, BSc MSc UFRGS, PhD ANU   A. Rosenthal, MSc Tech Univ Bergakademie Freiberg, PhD ANU

	Visiting Fellows
	J. Foster, BSc Sydney, MSc PhD ANU  T. Gruetzner-Handke, Diploma Geology (equiv Masters) Universitat Mainz,      Dr.rer.Nat. Westfalische Wilhelms Universitat Munster D. Hutchinson, PhB (Hons) ANU, PhD UNSW (to 03/01/2023) K. Jones, BSc (Hons) ANU, PhD Bristol (to 31/08/2023) V. Kamenetsky, BSc (Hons), PhD Russian Academy of Sciences (from 13/03/2023      to 12/03/2024) C. Klootwijk, BSc MSc PhD Utrecht (to 31/12/2023) D. Mole, MSc Univ College London, PhD UWA P. O’Brien, BSc (Hons) PhD Melbourne  M. Rigo, Master in Natural Sci cum Laude PhD Padova (to 03/01/2023) M. Valetich, BSc (Hons) PhD ANU (to 09/02/2023) K. Zhao, PhD ETH Zurich (from 01/12/2023) Z. Zhou, BSc Guilin Univ of Tech, MSc PhD Chinese Academy of Geological      Sciences (to 30/12/2023) J. Zhou, PhD Jilin Univ (from 31/07/2023)
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	Staff List

	PROFESSIONAL STAFF
	School Manager
	Executive Assistant to the Director & the School Manager
	Administration Manager
	Building and Facilities Officer
	WHS Officer
	Education Developer
	Senior HDR Administrator
	Student Administration Officier
	Communications Officer
	Receptionist
	Research Group Administrators
	IODP/ANZIC Program Manager
	IODP/ANZIC Administrator
	IODP/ANZIC Communications Officer
	Administrator for Centre of Excellence for Climate Extremes
	Collections Officer

	Staff List
	Laboratory Operations
	Manager
	Technical Support
	Geochemical Instrument Operations
	Manager
	Technical Support

	Staff List
	Geophysical Data & Computation
	Manager
	H.W.S. McQueen, BSc Qld, MSc York, PhD ANU

	Scientific Programmers
	J. Byrne, BSc (Hons) ANU, PhD Monash  J. He, Bachelor of IT (Hons) ANU

	Software Engineer
	A. Gibson, BCompSci (Hons) PhD ANU  M. Tourdot de Oliveira, BSc PhD Coimbra

	Research Officers
	J.C. Graciosa, BSc MSc University of San Carlos, PhD Monash (from 20/03/2023) K. Hayward, BCom Wollongong, MNHD MPhil PhD ANU S. Mousavi, BSc MSc, Tehran University, PhD Leipzig  M. Salmon, BSc (Hons) PhD Victoria (Wellington)

	Technical Support
	K. Berends (from 21/08/2023) R. Erigela, BTech Jawaharlal Nehru Technological University, PGDip NIELIT-India,      MScEng Swinburne  P. Kaduru, Bach Electronics & Comm Eng Jawaharlal Tech, Masters in IT Charles      Sturt (to 13/12/2023) R. Voore, B.Tech (CSE) LPU INDIA, MScDS (Master of Data Science) La Trobe Uni      Melbourne (from 09/01/2023)

	COG Support
	Research Officers
	L. Velasquez Jimenez, BSc Pontificia Universidad Javeriana, MSc PhD James Cook
	RSES Annual Report 2023 | p11


	POSTGRADUATE STUDENTS
	PhD Candidates
	MPhil Candidates

	STAFF HONOURS & AWARDS
	STAFF MEMBER
	AWARD 
	AWARDING BODY 

	THESES AND AWARDS
	PhD theses completed (Supervisor in parentheses)
	MPhil thesis completed (Supervisor in parentheses)

	Theses and Awards
	Master of Earth Sciences (Advanced) (Supervisor in parentheses)
	Honours completed

	STUDENT HONOURS & AWARDS
	Higher Degree Research
	Undergraduate (2023 Nominees)

	UNDERGRADUATE & POSTGRADUATE COURSES
	Earth & Marine Science Programme
	EMSC1006/6107
	EMSC2022/6122
	EMSC2023
	EMSC3020/6019
	EMSC3023/6023
	EMSC3024/6024
	EMSC3032/6032
	EMSC4017/8017
	EMSC4033/8033
	EMSC4122/8022
	EMSC4706/8706


	Undergraduate & Postgraduate Courses
	Earth & Marine Science Programme
	EMSC3019/6119
	EMSC1008/6008
	EMSC2021/6021
	EMSC2024/6124
	EMSC3002/6030
	EMSC3007/6007
	EMSC3022/6022
	EMSC3025/6025
	EMSC4017/8017
	EMSC3034/6034
	EMSC4123/8023
	EMSC8032


	Undergraduate & Postgraduate Courses
	Earth & Marine Science Programme
	EMSC3050/8014
	EMSC3050/8014

	Physics Programme (Research School of Physics & Engineering)
	PHYS2201
	PHYS3070

	Biological Anthropology Programme (Research School of Humanities &   the Arts, School of Archaeology and Anthropology)
	ARCH3042/6510

	Environmental Science Programme (Fenner School of Environment & Society)
	ENVS3013

	Research Activities

	AUSTRALIAN & NEW ZEALAND INTERNATIONAL OCEAN DISCOVERY PROGRAM CONSORTIUM (ANZIC)
	Group leader
	Program Manager
	Members

	Research Activities
	ANZIC (c﻿ontinued)

	Research Activities
	ANZIC ﻿(continued)
	Staff News
	Student News
	Emeritus, Honorary Staff and Visitors
	Extended Travel and Outcomes
	Outreach Activities & Service Roles External to ANU

	Research Activities

	CLIMATE & OCEAN GEOSCIENCE
	Group leader
	Academic members
	Overview

	Research Activities
	Climate & Ocean Geoscience Cont.
	Research Highlights


	Research Activities
	Climate & Ocean Geoscience Cont.

	Research Activities
	Climate & Ocean Geoscience Cont.
	Labs and Facilities News
	Staff News
	New Appointments
	Grants
	Student News


	Research Activities
	Climate & Ocean Geoscience Cont.
	PhD Completions
	Master of Philosophy Completions
	Honours Completions
	Emeritus, Honorary Staff and Visitors


	Research Activities
	Climate & Ocean Geoscience Cont.
	Neogene and Quaternary Planktonic Foraminifera Working Group presentations:
	Neogene and Quaternary Planktonic Foraminifera Working Group
	Emeritus, Honorary Staff and Visitors
	Extended Travel and Outcomes
	Outreach activities & Service roles external to ANU


	Research Activities
	Climate & Ocean Geoscience Cont.
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	Research Activities

	GEOCHEMISTRY
	Group leader
	Academic Members
	Geochemistry Overview

	Research Activities
	Geochemistry Cont.
	Staff News
	Emeritus, Honorary staff and Visitors
	Extended travel and outcomes

	Argon, Structure and Tectonics

	Research Activities
	Geochemistry Cont.
	Earth Systems Chemistry

	Research Activities
	Geochemistry Cont.
	Earth Systems Chemistry (continued)
	Staff News
	Student News
	Emeritus, Honorary staff and Visitors
	Extended travel and outcomes


	Research Activities
	Geochemistry Cont.
	Geobiology
	Overview


	Research Activities
	Geochemistry Cont.
	Geobiology (continued)
	Staff News
	Student News
	Emeritus, Honorary Staff and Visitors
	Outreach Activities & Service Roles External to ANU

	Research Activities

	GEOPHYSICS
	Group leader
	Academic Members
	Overview

	Research Activities
	Geophysics Cont.
	Geophysics Cont.

	Research Activities
	Specific research achievements

	Research Activities
	Geophysics Cont.

	Research Activities
	Geophysics Cont.
	Staff news
	Student news


	Research Activities
	Geophysics Cont.
	Emeritus, Honorary staff and Visitors
	Outreach activities & Service roles external to ANU


	Research Activities
	Geophysics Cont.
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	Research Support

	GEOCHEMICAL INSTRUMENT OPERATIONS
	Group leader
	Staff

	Research Support
	Geochemical Instrument Operations (continued)
	The Spectroscopy Facility in the Jaeger 3 building has seen continued development over the past 12 months. A successful major equipment committee (MEC) grant bid by Laura Otter saw the purchase and install of a new bridging laser to remove spectral ‘gaps’ when taking PiFM measurements. Further adding to this facilities’ capabilities the Horiba LabRAM Soleil confocal Raman microscope was installed and validated. Instrument install and method validation was overseen by Vivian, Yang, and Michael in a range of capacities.
	Our SHRIMP SIMS facility continues to operate and innovate under the guidance of Ian, Yue, Jiade, and Richard. Online project and data management has been improved and the facility itself has undergone a ‘facelift’. Lab benches and infrastructure were refreshed following extensive planning, and a new sample preparation facility was fitted out within the Jaeger 5 building. This facility has all-new equipment and a carefully-considered workflow within a short distance of the SIMS lab to enable close and careful oversight of all steps of sample preparation and analysis by our lab staff, ensuring the best analytical results.
	Finally, another MEC bid submitted by Greg Yaxley was successful to add laser-induced breakdown spectroscopy instrumentation to the LA-ICP-MS Facility. Using this technique, we will be able to capture the spectral information generated by elements present in samples subjected to each pulse of a 193 nm excimer laser to enable fast mapping and possibly rapid quantification of mineral samples undergoing LA-ICP-MS, effectively doubling the information we can collect for a given LA-ICP-MS session. We took delivery of our MEC-funded new 193 nm excimer lasers (two Coherent ExciStar200 units) which will see us continue to carry out 193 nm laser ablation of a range of mineral and biomineral samples using HelEx sample cells for years to come.
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	RESEARCH GRANTS AWARDED DURING 2023
	Project/Grant Title 
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	Research Grants
	Project/Grant Title 
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	Research Grants
	Project/Grant Title 
	Administering Area 
	Lead CI 
	Awarded Date 
	Primary Funds Provider 
	Tracking flood waters over Australia using space gravity data
	Climate and Ocean Geoscience
	Paul Tregoning
	07/03/2023
	Australian Research Council (ARC)
	Investigating metal mobilization in meteorites using X-ray Fluorescence Microscopy: testing an impact hypothesis
	Geochemistry
	Penny King, Rachel Kirby
	02/2023
	ANSTO, Aust. Synchrotron Grants
	New facility to test gas and liquid interactions with solids
	Geochemistry
	Valeska Ting, Penny King, Ana Casas Ramos
	04/2023
	ANU Major Equipment Grant
	Australian Centre of Excellence  Centre for Optical Microcombs for Breakthrough Science (COMBS)
	Geophysics
	Meghan Miller
	30/12/2023
	Australian Research Council (ARC)
	Subsurface Sampling - Australia New Zealand International Scientific Drilling Consortium (ANZIC)
	Climate and Ocean Geoscience
	Ron Hackney
	19/10/2023
	National Collaborative Research Infrastructure Strategy through AuScope Ltd
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	Peer Reviewed Publications
	Peer Reviewed Publications
	Peer Reviewed Publications
	Peer Reviewed Publications
	Peer Reviewed Publications
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	Peer Reviewed Publications
	Zhang, Q., Buckman, S., Mitchell, R., Nutman, A., Li, X., Bennett, V.*, Beer, C. (2023). Cross-Orogen Granite Migration as an Indicator of Slab Rollback Along Eastern Gondwana. Geochemistry, Geophysics, Geosystems (ISSN: 15252027), 24(6). https://doi.org/10.1029/2023GC010895
	Zhang, T., Keller, C., Hoggard, M.*, D. Rooney, A., Halverson, G., D. Bergmann, K., L. Crowley, J., V. Strauss, J. (2023). A Bayesian framework for subsidence modeling in sedimentary basins: A case study of the Tonian Akademikerbreen Group of Svalbard, Norway. Earth and Planetary Science Letters (ISSN: 0012821X), 620, p.13. https://doi.org/10.1016/j.epsl.2023.118317
	Zhao, S.*, McClusky, S.*, Cummins, P.*, Miller, M.*, Nugroho, N.* (2023). New Insights Into Crustal Deformation of the Indonesia–Australia–New Guinea Collision Zone From a Broad-Scale Kinematic Model. Journal of Geophysical Research: Solid Earth (ISSN: 21699313), 128(2). https://doi.org/10.1029/2022JB024810
	Zhu, Z.*, Campbell, I.*, Allen, C., Li, Z.* (2023). Evolution of the preserved European continental crust, constrained by U-Pb, O and Hf isotopic analyses of river detrital zircons. Geochimica et Cosmochimica Acta (ISSN: 00167037), 346, p.133-148. https://doi.org/10.1016/j.gca.2023.02.005
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	OTHER GRANTS
	Major Equipment Committee Grant
	Profs Penny King (RSES), Valeska Ting (CECC) and Dr. Ana Casas Ramos (RSES) were successful in their 23MEC22 application, with the grant: New facility to test gas and liquid interactions with solids. The funding of this 23MEC22 grant ($167,700) was allocated to purchase and install the “3Flex Analyser form ATA Scientific”, a new chemisorption analyser to characterise how specific gases and liquids interact with porous materials. This equipment will bring a new capability to the ANU, boost cross College research and seed new funds.
	The equipment will improve ANU’s success in engineering new solids to store fuels (e.g., hydrogen) and greenhouse gases (e.g., carbon dioxide), developing new catalysts for environmental remediation, predicting volcanic hazards, and targeting critical mineral deposits on Earth and in space. This facility will boost research into greenhouse gas sequestration, environmental science, critical minerals, and space, as well as helping Australia reach its Net Zero goals.

	Seismological Society of America Travel Grant
	Dr. Voon Hui Lai

	ANU Early Career Researcher Travel Grant
	Dr. Yuhao Dai
	Dr. Voon Hui Lai
	Dr. Tom Merry
	Dr. Sheng Wang
	Dr. Zhi Wei
	Dr. Ping Zhang
	p72 | RSES Annual Report 2023


	RSES 50th Anniversary
	RSES 50th Anniversary
	The third day began with an Alumni Symposium, an opportunity to showcase the varied pathways taken in the careers of some of our graduates. Convened by Professor Louis Moresi. We heard from Dr. Helen Degeling from Cobalt Blue Holdings, Dr. Dave Osmond from Windlab, Dr. Stephanie Downes from Deloitte, and Dr. James Johnson, CEO of Geoscience Australia. A highlight of the morning was the sweet surprise of a 50th anniversary chocolate birthday cake.
	In the afternoon, after school and reunion photos were taken, the "Directors Stories" session, convened by Professor Ian Williams, provided our former directors an opportunity to reflect on the past and future directions of the School. Speakers included Emeritus Professors Ian Jackson, Brian Kennett, Mark Harrison (via livestream from the US), David Green (from Tasmania), and Kurt Lambeck.
	Finally, Director Dorrit Jacob, led a toast to the future of the School marking the end of the 50th Anniversary celebration reflecting on 50 years of excellence at RSES. The 50th Anniversary Committee would like to thank everyone who attended or contributed for being a part of this historic milestone.
	p74 | RSES Annual Report 2023

	RSES 50th Anniversary
	p74 | RSES Annual Report 2023
	RSES Annual Report 2023 | p75

	STUDENT NEWS
	Fieldtrips
	Snowy Mts Fieldtrip
	Sth Coast Earth
	Planetary Science
	Cooma Field Trip
	Wee Jasper Field Trip
	Understanding Geological Hazards
	Student News

	Stucon Winners
	2023 Photo Comp Winners

	GEOBALL 2023
	Contact Us
	T E W
	in


