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Staff Research

1. Palaeontology

Professor David Brown
Professor David Brown was a world authority on polyzoa. His work done at 
Imperial College and the British Museum of Natural History was published as 
a treatise on New Zealand Tertiary Cheilostomatous polyzoa (Bryozoa). He also 
published (Royal Society Victoria) a major study on the Tertiary polyzoa 
of Victoria. He was invited to study samples from Antarctica and drill cores 
from Bikini Atoll made before atomic tests. He also carried out pioneering 
palaeolatitude studies with Ted Irving (RSES), plotting Labrinthodonts 
and other reptiles in their palaeolatitude positions rather than their present 
latitudes; and showing that the palaeo-positions gave better fits to the expected 
equatorial zoning. This major early contribution to the tectonic-plate theory 
was read as a Presidential Address to the ANZAAS convention held in New 
Zealand and published in the American Journal of Science in 1964. Professor 
Brown also made several translations of Russian geology texts, especially books 
on the Russian kimberlites and diamond pipes by Nick Sobolev, who became 
a Visiting Fellow at the ANU. He also translated Russian palaeomagnetic results 
for Dr Mike McElhinny (RSES) and an oceanographic text for which Professor 
Stewart Turner (RSES) acted as technical editor.

Professor Ken Campbell
Professor Ken Campbell first worked on Permian brachiopods from the Bowen 
and adjacent basins. This work was published in international journals and set 
a framework for several other authors in Australia and New Zealand. It also 
provided a basis for contributions to the Geology of Queensland, published by 
the Geological Society of Australia (GSA) in 1960. While at the University of 
New England, Armidale, his study of carboniferous faunas from the Hunter 
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Valley to Bingara was published in an attempt to understand the stratigraphic 
sequence in New South Wales. A Nuffield Dominion Fellowship allowed him to 
take a sabbatical year at the Sedgwick Museum, Cambridge, UK, and resulted 
in BMR’s Bulletin 68 on ‘Terebratulid brachiopods’ of the whole Australian 
continent.

The trilobites at Yass first attracted Professor Campbell’s attention, and, in 
1965, he spent a year with Professor Whittington at Harvard on a Fulbright 
Fellowship studying trilobites. This resulted in two major works: a bulletin 
published by the Oklahoma Geological Survey, and a joint bulletin of the Museum 
of Comparative Zoology at Harvard. Papers on the trilobite and brachiopod 
faunas of the Canberra, Yass and Taemas regions were also published. This also 
opened up research on the eyes, muscle scars and other features of phacopid 
trilobites that was published as the Clarke Lecture of the Royal Society of New 
South Wales in 1975.

A chance discovery of a second specimen of the dipnoan (lungfish) of the 
genus Dipnorhynchus at Taemas began a completely new line of research (I am 
told on good authority that Ken jumped and whooped for joy on making this 
discovery: MJR). In 1970, Ken led an expedition to the Kimberley in north-
western Western Australia that included David Brown and George Halford 
together with Dr Alex Ritchie from the Australian Museum. They collected 
limestone nodules at Gogo that contained remarkably well-preserved fossil 
Devonian fish. This led to an extensive research program, which continues to 
this day.

The need for a meeting of workers on early vertebrate evolution resulted 
in Professor Campbell organising a meeting in Canberra and Sydney. About 
40 people from around the world assembled and, after papers were presented in 
both venues (Plate 5.1), members were shown Australian fossil beds at Forbes, 
Taemas, Wee Jasper and Cobar. The results of this symposium were published in 
1984 in a single volume by the Linnean Society of New South Wales.
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Plate 5.1 International Symposium of Vertebrate Palaeontology at the ANU, 1983. 
Back row, left to right: Alex Ritchie (Australian Museum), Moya Smith (Guy’s 
Hospital, London), Peter Forey (Natural History Museum, London), Charles Marshall 
(ANU, now at Harvard), John Long (now at Victoria Museum), Bob Jones (Australian 
Museum), Emilia Vorobjeva (Academy of Sciences, Moscow), Anne Kemp (University 
of Queensland), Jim Warren (Monash University), Mahala Andrews (Royal Scottish 
Museum, Edinburgh), Ken Campbell (ANU), Daniel Goujet (Natural History Museum, 
Paris). Front row, left to right: Richard Lund (Adelphi University, New York), Pan Jiang 
(Geology Museum, Beijing), Elga Mark-Kurik (Institute of Geology, Tallinn, Estonia), 
Hans-Peter Schultze (University of Kansas, Lawrence), Chang Mee-mann (Institute of 
Vertebrate Palaeontology, Beijing), Richard Barwick (Zoology, ANU), Wang Nianzhong 
(Institute of Vertebrate Palaeontology, Beijing). 
Photo: Gavin Young

Alone and in collaboration with Dick Barwick (Plate 5.2), Ken Campbell has 
published more than 40 papers on the evolution, palaeoecology and phylogenetics 
of fossil lungfish. This body of work is of international significance, and resulted 
in a period in London working on the histology of teeth, and in Chicago at 
the Field Museum on a Visiting Fellowship. Several overseas fossil-fish experts 
including Moya Smith and Mahala Andrews from the United Kingdom have 
visited and studied at the ANU with this group of palaeontologists. This work 
has also opened up an investigation of new designs in biological morphology by 
a genetic process of gene regulation, and Professor Campbell has collaborated 
with Professor George Miklos in this research.
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Plate 5.2 Ken Campbell and Dick Barwick on a fossil-collecting trip at Wee Jasper

2. Micropalaeontology

Professor Patrick De Deckker
Professor Patrick De Deckker is a micropalaeontologist who thrives on 
multidisciplinary research. He has studied many aspects of the continental and 
marine realms, including micropalaeontology, sedimentology, the geochemistry 
of biogenetic carbonates, palaeolimnology and climate change. His research has 
extended from lakes to oceans, and he has led eight marine research cruises 
at sea. In collaboration with students, postdoctoral fellows and colleagues, 
Patrick has studied the following marine groups: acantharians, calcareous 
nanoplankton, diatoms, dinoflagellates, ostracods, planktic and benthic 
foraminifera, and radiolarians. The Micropalaeontology Laboratory at the ANU 
is a world-leading centre. Patrick pioneered the study of trace-element chemistry 
of ostracod shells with Allan Chivas and Mike Shelley (RSES). This technique 
is now used internationally, especially for the reconstruction of past climates. 



Research

67

The combination of trace-element and stable-isotope analysis on ostracods was 
further explored with Alan Chivas, Mike Shelley, Steve Eggins and Aleksey 
Sadekov (RSES), and with Ulysses Ninneham at Bergen University. 

A new project, supported by ARC funding, aims to ‘fingerprint’ 
(geochemically and microbiologically) aeolian dust in the Australian region. 
There is international interest in this research, with participants from the Max 
Planck Institute of Marine Microbiology, Bremen University, RSES and the 
Medical School at the ANU, and Monash University. Patrick’s work has yielded 
more than 160 scientific papers, as well as several journal volumes and books. 
Additional research undertaken by Professor De Deckker is reported in the 
section on the Australian Marine Quaternary Program in Chapter 6.

3. Petrology

Professors Allan White and Bruce Chappell
Professors Allan White and Bruce Chappell (Plate 5.3) organised and supervised 
a major research program for many years during which they mapped and 
sampled most of the granites of the Lachlan Fold Belt (Plate 5.4). This study also 
included contributions from a large number of undergraduate students. Dr Keith 
Norrish of the CSIRO Division of Soils had developed the world’s most advanced 
methods of X-ray fluorescence analysis (XRF) and Bruce Chappell was given the 
opportunity to use these methods in his laboratory at the ANU. Over the years, 
this laboratory developed a strong international reputation. Bruce was heavily 
involved in the early stages of development of automation of XRF equipment, 
and a mechanical sample changer was awarded a Certificate of Merit in the 
Prince Phillip Prize for Australian Design in 1971 (Plate 5.5). The geochemical 
labs were set up twice in the Old Building and then in a larger room in the New 
Building. The laboratory analysed not only a large number of granite samples 
over the years, but also a wide variety of other rocks—most notably, samples 
from all of the Apollo lunar missions. Bruce Chappell was honoured with the 
Mawson Medal and Lecture by the Australian Academy of Science in 2003, and 
in Japan by a special issue of Resource Geology, ‘The Chappell Volume’ (2006).

The work of White and Chappell yielded some major concepts of granite 
genesis. Their restite model proposed that the variations in composition within 
many granite suites resulted from variations in the amount of residual solid 
material from the source rocks entrained in the melt. Such granites are now 
referred to as ‘low temperature’ and contrast with the ‘high-temperature’ 
granites that form from complete melts, such as the Boggy Plain Pluton near 
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Adaminaby, which was studied by Doone Wyborn. The presence or absence 
of old zircon is critical in understanding these two types of granite. This work 
was done in collaboration with Ian Williams (RSES), who had earlier made an 
honours study of the granites north of Jindabyne. White and Chappell showed 
that the two distinct groups of granites that were first recognised in the Berridale 
region of New South Wales owe their differences to derivation from the partial 
melting of igneous and sedimentary source rocks. These I-type and S-type 
granites are now widely recognised. Bill Collins, a former ANU student, has 
challenged many of these conclusions and a lively debate has ensued. For his 
honours thesis, Bill Collins studied A-type granites—the third type recognised 
both in south-eastern Australia and more generally.

Plate 5.3 Professor Chappell (centre) after the award of his DSc in 1990, standing 
with his original supervisor and research collaborator, Emeritus Professor Allan White, 
and former graduate students Richard Price, now Dean of Science and Engineering at 
the University of Waikato, New Zealand (left), and Ian Smith, University of Auckland 
(right)
Photo; D. Ellis, from ANU Geology Department Annual Report, 1990.
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Rick Hine, another of Chappell’s students, recently published a major 
paper with Bruce on the Cornish granites. Bruce supervised students working 
on Queensland and Malaysian granites. Much of the work on granites was 
supported by mining companies through the Australian Mineral Industry 
Research Association (AMIRA) (see Chapter 6). Bruce Chappell also assisted with 
work for the Department of Prehistory, ANU, and for Dr G. Ward of the Institute 
of Aboriginal Studies, analysing cherts and materials deleterious to Aboriginal 
paintings.

Plate 5.4 Bruce Chappell modelling the latest in makeshift wet-weather gear to 
study granite
Photo: D. Wyborn
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Plate 5.5 XRF analyser with modern automatic sample changer
Photo: M. Rickard

Dr Warrington Cameron
Dr Warrington Cameron continued his early work on ophiolites in Greece and 
Cyprus while at the ANU, as well as studying oceanic volcanics and boninites 
in New Caledonia. He was a member of an international collaborative project on 
komatiites. In 1980, he supervised PhD students Donal Windrum, working on 
metamorphic rocks in the Northern Territory, and Dave Walker, in Papua New 
Guinea. 

Professor Richard Arculus
The prime focus of Richard Arculus’s research has been the study of island arc-
backarc systems, such as the Lesser Antilles, Kamchatka–Kurile, Izu–Bonin–
Mariana, New Britain–Manus Basin, Solomon Islands, New Hebrides–North Fiji 
Basin, and Tonga–Lau Basin, with emphasis on primary magmas, fractionation 
histories, and overall mass fluxes at convergent plate margins. This work is part 
of a broader program (in collaboration with many other researchers) directed to 
understanding the origin and evolution of the continental crust, the processes 
leading to the establishment of major terrestrial structural and geochemical 
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domains (core, mantle and crust), and fluxes between these domains. In part, 
this research led to an interest in the possible contamination of the mantle by 
surficial oxidised materials and the nature of the redox balance of the mantle. 
As an advocate of basalt as the volumetrically most important parental magma 
in arcs, Richard has pursued answers to the consequent problem of why the 
continental crust has a bulk andesite composition. A possible locale for the 
geochemical complement of an upper felsic (that is, granodioritic) continental 
crust is a mafic lower crust. On the basis of studies of ‘xenolithic’ lower 
continental crustal suites, the absence of expected distinguishing characteristics 
of an upper crustal complement have become clear: delamination and recycling 
in subduction zone systems for these complementary materials are required. 
In the past few years, microanalysis (by LA-ICP-MS) used with the explosive 
products of intra-oceanic arc systems has developed the first comprehensive 
record of Izu–Bonin–Mariana arc evolution. This has been achieved through 
studies of ash layers recovered by deep-sea drilling, and initiating studies of 
melt-inclusions in the Taupo eruptive sequences. During the past five years, 
Professor Arculus has participated in and led several marine research voyages 
targeting submarine arc-backarc systems and recovering glassy materials 
essential for the pursuit of studies of dissolved gases and potentially volatile 
trace elements.

Studies of the petrologic, geochemical and tectonic evolution of island-arc 
systems have been pursued at the ANU in collaboration with: staff members 
Professor David Ellis, Dr John Mavrogenes and Dr Joerg Hermann; Postdoctoral 
Fellows Steve Eggins and Ian Parkinson; Visiting Fellows C. Ballhaus, D. Gust 
(Queensland Institute of Technology), A. Kersting (Lawrence Livermore National 
Laboratory), R. Duncan (Oregon State University); and graduate students 
E. Chen, L.-Q. Cao, C. Bryant, T. Teng, C. Spandler, H. Patia, C. Qopoto, T. Berly 
and J. Brownlow.

Professor David Ellis
Professor David Ellis’s research has concentrated on metamorphic processes 
involved in the evolution of the deep Precambrian crust of Australia, Antarctica, 
Sri Lanka and China. In Antarctica, David studied with Japanese colleagues 
from the National Polar Institute, Tokyo, Professor Zhao and Dr Shiraishi, 
and Professor Hiroi (Chiba University), and with graduate students David 
Young, Jonathon Kilpatrick and Warwick Crowe. They studied areas around 
the Mawson and the Lutzar–Holm Bay regions and Prince Charles Mountains, 
concentrating on the granulites and charnockites. They concluded that the 
latter were a new distinctive igneous magma type rather than metamorphic, 
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as normally assigned. Such rocks were derived by the partial melting of dry 
granulitic crust at high temperatures. This group also recognised previously 
unknown volcanic derivatives. Another result was the recognition of a 500-my-
old pan-African belt in eastern Antarctica that extends into Sri Lanka. Together 
with Dr Shiraishi and Dr Sheraton (AGSO), David also studied the geochemistry 
of the Yamoto syenite. 

This work was extended to Sri Lanka with Professor J. Berg (USA) in a study 
of carbon dioxide streaming in lower crustal xenoliths, and with Dr Chiraisi, 
Dr Hiroi and Dr Mark Fanning (RSES) correlating the geology of the Lutzow–
Holm area in Antarctica with that of Sri Lanka, extending to southern China in 
a study of late Proterozoic ophiolites with Dr Malcolm McCulloch and Chinese 
workers. He has also worked on ultra-high-pressure rocks from the Tianshan 
region of western China with Professor L. Zhang (Visiting Fellow from Beijing 
University); and Samantha Williams has carried out a honours project on 
subducted carbonates, recording evidence of extreme depth of burial. 

Work in the Musgrave Ranges of central Australia with PhD student 
Makenya Maboko (RSES) recognised retrograde eclogites cutting granulites and 
unusual felsic volcanics, indicating that these rocks originated deep (35–40 km) 
in the crust. David also worked on partial melting of the crust at Cooma, New 
South Wales, with Dr Obata, a Visiting Fellow from Kunamato University, Japan. 
In connection with this research, David has participated in several international 
conferences. In 1998 in Leningrad, David Ellis was a keynote speaker on ultra-
metamorphism and anatexis. At the Symposium on Enderby Land at the 
National Polar Institute, Tokyo, he was joint convener of Symposium 31 on 
‘Deep crustal structures of orogenic belts and continent: seismic and geological 
models’, and also at the twenty-ninth International Geological Congress in 
Kyoto, Japan. Together with Bruce Chappell, Professor Ellis helped to organise 
the International Association of Volcanism and Chemistry of the Earth’s 
Interior (IAVCEI) conference held in Canberra in 1993. As Project Leader of 
the International Geological Correlation Project (IGCP) 236 (Precambrian events 
in Gondwanaland), David organised field workshops in Kenya and Sri Lanka. 
He  has taken study leave at the National Polar Institute, Tokyo, and at the 
University of Maryland, where, with Professor Mike Brown, he visited the 
Adirondack Mountains to examine charnockites and granulites.
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In addition to field studies, Professor Ellis has set up a high-pressure/
temperature laboratory in the New Geology Building at the ANU to work on 
crustal melting. He has carried out many experiments with many collaborators, 
including

•	 partial melting of mafic rocks of the deep crust and subduction zones with 
Professor A. B. Thompson (ETH, Zurich)

•	 experiments on Pb-Th-U diffusion in zircons from eastern Australia, with 
Dr J. Lee and Ian Williams (RSES) and Gladys Warren, a Visiting Fellow

•	 high-pressure experiments on ilmenite-rutile equilibria and trace-element 
partitioning

•	 high-pressure study of Fe-Ni-Co-S melts in equilibrium with olivine, with 
C. Ballhaus of the Max Plank Institute

•	 sulfide equilibria in high-grade metamorphic terrains, with R. Frost, 
University of Wyoming, and John Mavrogenes (RSES)

•	 trace-element compositions of garnet—important for Nd-Sm dating 
of garnets—with Dr Steve Eggins (RSES) and Professor Hiroi 

•	 experimental studies of the AlF content of titanate and zircon-mineral 
equilibria with Postdoctoral Fellow Ulli Troitzsch and Dr Andrew Christy. 
This work led to a patent on zirconium titanate material for semiconductor 
use.

He has also made petrological descriptions of ‘oven stones’ from Papua New 
Guinea for Professor Jack Golson (RSPacS). At present, David is working with 
Sara Beavis on the study of the chemical effect of recycled water and sewage 
effluent on coastal systems.

4. Sedimentology and Marine Geology 

Keith Crook
Keith Crook, after completing his honours in 1953, commenced a study of the 
Sydney Basin lower Triassic strata, which he submitted for an MSc. Early in 
1956, he started fieldwork south-west of Tamworth, which was the basis for his 
PhD (awarded in 1958 by the University of New England). Keith then spent a few 
months at the University of Melbourne before taking up a National Research 
Council of Canada Postdoctoral Fellowship at the University of Alberta, from 
September 1959 to April 1961. He visited many sites in Alberta and British 
Columbia, and made one trip to the eastern United States (Connecticut, New 
Jersey and Pennsylvania). His visit to Alberta resulted in some graduate students 
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as well as staff members and visiting fellows coming to the ANU. Leaving Canada 
in April 1961, en route to the ANU, he visited Colorado, Arizona, southern 
California, Hawai’i (Big Island and Oahu), Fiji and New Zealand. 

Keith Crook’s research interests at the ANU were initially focused on 
sedimentary petrology (later expanding to sedimentology and tectonics). 
Initially, he studied the evolution of the Tasman Geosyncline (as it was called 
in the 1950s and 1960s). In 1956, he began petrological studies of sedimentary 
rock samples colleagues had collected from South-West Pacific countries. These 
led, in 1961, to a paper on diagenesis in the Waghi Valley sequence in Papua 
New Guinea, and, in 1963, to a paper on burial metamorphism in Fiji. These 
were precursors to on-going major involvements in Pacific Island countries and 
their territorial waters. 

Keith also had two minor, but recurrent research strands that commenced 
early in his career. One, beginning in 1956, termed ‘surficial geology’ or 
‘landscape evolution’, was based on his exposure to soil science at Sydney 
University. The other, commencing in 1957, was his interest in aspects of 
structural geology as preserved in weakly or early deformed rocks. At this 
time, too, he collaborated with Eric Conybeare in producing a useful Manual 
of Sedimentary Structures, published by the BMR. Two other recurrent strands 
emerged later. His identification of shatter cones at Gosse Bluff (Northern 
Territory) led to an interest in astrogeology and high-energy catastrophic events 
that has recently been renewed. Completion in the 1960s of a BA majoring in 
Political Science led to his participation in the development of the Australian 
Labor Party’s science policy, and, in the 1970s, to his involvement in the Society 
for Social Responsibility in Science (ACT).

Early in May 1965, John Chappell arrived from New Zealand to take up 
a PhD scholarship at the ANU to begin studies in Papua New Guinea. By 
8 May, John and his co-supervisors, Keith Crook and Eric Bird from the ANU 
Geography Department, were examining sites around Lae and the Markham 
Valley. Finding little dateable material, they flew north-east over the Rai coast 
of the Huon Peninsula to inspect the remarkable terraced topography in kunai 
grassland, which they had noted in wartime oblique aerial photos while in 
Port Moresby. These turned out to be a series of uplifted coral reefs, which 
formed the basis for John’s PhD thesis (awarded in 1973). This research revived 
the Milankovitch hypothesis of episodic Quaternary glaciations and sea-level 
fluctuations. This field trip marked the beginning of Keith’s continuing fieldwork 
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in Papua New Guinea and the South-West Pacific, which continued during his 
term as Science Program Director in the Hawai’i Undersea Research Laboratory, 
University of Hawai’i at Manoa, from June 1992 to June 2004.

By the late 1960s, the interrelationships between stratigraphy, sedimentology 
and tectonics were topics of growing interest nationally and internationally. 
Keith took the opportunity on his first ANU sabbatical leave in 1967 to spend 
three months in the Soviet Union. This was followed by visits to southern 
Wales, Alberta, Colorado, Texas (as a visiting lecturer), southern California, 
Kauai (Hawai’i), Tahiti and then Otago, Canterbury and the west coast of the 
South Island of New Zealand. Observations and contacts arising from these 
visits provided input into his publications.

His interest in New Zealand geology and its relationship to that of eastern 
Australia had arisen during the preparation in the mid-1960s of the book 
Geological Evolution of Australia and New Zealand with colleagues David Brown 
and Ken Campbell. This led to several papers (both theoretical and integrative) 
published during the following 15 years that examined the relationships 
between tectonics, mafic magmatism and sedimentation in ancient and modern 
island arc settings. Much of this work was based on his supervision of honours 
and graduate students mapping in the Tumut area of New South Wales.

In 1980, Keith’s research interests ‘grew webbed feet’. He became Secretary 
(and later Vice-Chairman, Chairman and Past-Chairman) of the Consortium 
for Ocean Geosciences of Australian Universities, which promoted Australian 
participation in the Ocean Drilling Program. Five research cruises on US 
(Hawaiian), Japanese and Russian research ships in Papua New Guinea and 
Solomon Islands waters resulted, providing data and insights for his research 
projects. These cruises also led to his participation in the South Pacific Applied 
Geoscience Commission (SOPAC) and its Science, Technology and Resources 
Network (STAR). After his move to Hawai’i in mid-1992, Keith completed five 
more cruises and served as chair of STAR until October 1999.

In September 2002, an unsuccessful application for an ARC Discovery Project 
on the Cainozoic tectonic evolution of northern Papua New Guinea led to Keith’s 
renewed interactions with former ANU colleagues and, ultimately, in July 2004, 
to his appointment as an ANU Visiting Fellow, based in the by then renamed 
DEMS. His research since then has been conducted largely in conjunction with 
his wife, Dr. E. Anne Felton (see Chapter 11), on the sedimentology of rocky 
shorelines. While in Hawai’i, they became interested in the origins of cobble 
and boulder-gravel deposits on modern and ancient shorelines of the Hawaiian 
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Islands. This led to a series of joint papers in Sedimentary Geology on the 
sedimentology of rocky shorelines. This interest in an until recently neglected 
aspect of sedimentology has led to an ongoing joint research program on the 
boulder deposits of the South Coast of New South Wales, at Little Beecroft 
Head (Jervis Bay), outer north head Bitangabee, and the boulder-beach ridges at 
Leatherjacket Bay. Keith’s work has resulted in 120 articles, two books and 126 
conference abstracts.

Brad Opdyke
Brad Opdyke’s research has concentrated on oceanic and carbonate deposits 
in northern and north-western offshore Australia, together with Kriton Glenn 
(honours student), studying the chemistry of shelf-water and surficial sediments 
on the Sahul Shelf (Ashmore Reef). Papers on this work, and on the shrinking 
coral–algal habitats during the last glacial maximum and its impact on the carbon 
cycle, were presented in Sydney to the Australian Marine Science Association. 
Brad has participated in several marine cruises, including

•	 a Quaternary Marine Science cruise under Dr De Deckker’s leadership, 
carrying out water analyses from Darwin to Fremantle

•	 the 1996 AIMS cruise off the west coast of Australia to obtain a detailed 
picture of the sediments north of Exmouth Gulf and west of Barrow Island

•	 blue-water palaeoceanographic research off Scott Plateau—work presented 
to the fifth International Palaeoceanography Conference in Halifax, Canada.

He is an invited member of active international teams investigating ‘Land–ocean 
interactions in the coastal zone’ and ‘Future directions of biochemical cycling’ 
research. In 2000, he was awarded an ARC grant for a ‘Palaeoceanographic study 
of the western Pacific Warm Pool and its interactions’.

5. Basin Analysis

John Tipper
While at the ANU, John Tipper’s research concentrated on quantitative and 
theoretical stratigraphy, with emphasis on computer-based modelling; also of 
significance (once the university had been persuaded to part with what was 
then an inordinately large amount of money to purchase its first high-end 
graphics workstation) was his design and development of some sophisticated 
dynamic visualisation software—in effect, the first geological flight simulator. 
Collaborative research took place mainly with Tony Eggleton and John Walshe 
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(on diagenetic patterns and processes in the Denison Trough, Queensland). 
Rais  Ahmad joined this project as a Postdoctoral Fellow. John developed an 
industry collaboration project with Wilkinson Seismic (Chris Wilkinson is a 
former student of the department). David Kelley, a Visiting Fellow, was employed 
on this project to develop seismic interpretation software.

Doctoral students supervised by John Tipper were Michael Swift 
(with whom he spent a memorable three weeks on the RV Franklin, initially 
measuring submarine heat flow on the Exmouth Plateau, then finally chasing 
the tail of a cyclone), Patrice de Caritat (who studied the Denison Trough), Chris 
Pigram (jointly supervised by David Falvey from the BMR), and Chunping 
Ding (‘the master of the workstation’). Doctoral supervision was started for 
Ejazul Haq, Trent Liang and Nasre Sobhan, but this was relinquished when 
John left the ANU. John was joint supervisor for Peter Hill during research for 
his MSc. Honours students he supervised included Jim Arthur, Saxon Palmer, 
Cam Schubert and Melissa Fellows, and Graduate Diploma students supervised 
(some jointly) were Peter Sharman, Phil Jankowski and Arnel Mendoza.

6. Structural Geology

Stephen Cox 
Stephen Cox’s research at the ANU since 1998 has focused on exploring aspects 
of the coupling between deformation processes and fluid flow at depth in 
the Earth’s crust. This work has involved high-pressure, high-temperature 
experimental studies on rock-analogue materials and field-based studies 
of fluid–rock interaction and deformation processes in faults, shear zones 
and related vein systems. The work has involved extensive microstructural 
and microchemical studies, and has been complemented by theoretical and 
numerical modelling studies. The field-based research has been conducted in 
both non-mineralised and mineralised settings. The focus of the field-based 
research has been to develop an understanding of fracture-controlled flow 
regimes and the impact of fluid processes on the mechanical behaviour of rocks 
at depth in the crust. The work has been applied to explore structural controls 
on localisation of mineralisation from deposit scale to regional scale. The 
experimental and microstructural studies have aimed to explore and quantify 
the effects of reactive pore fluids and dissolution-precipitation creep processes 
on the strength and mechanical behaviour of rocks, especially the mechanics of 
fault zones. The research has also quantified the roles of deformation and fluid-
rock reactions in influencing the fluid transport properties of deforming rocks.



Geology at ANU (1959–2009)

78

Much of Stephen’s fieldwork at the ANU has dealt with Archaean mesothermal 
gold systems in the Kambalda region of the Yilgarn Craton, with funding 
provided by the ARC Linkage program, Western Mining Corporation (WMC) 
Limited, Gold Fields Limited and AMIRA International Limited. A number of 
projects at Kambalda have supported various honours students (J. Alexander, 
M. Ison, S. Zasiadczyk, R. O’Leary, C. Nicholson, A. Hickey), as well as PhD 
students K. Ruming (at the University of Newcastle) and M. Crawford. Stephen 
also collaborated with PhD student P. Nguyen at the University of Western 
Australia. These deposit-scale projects have refined understanding of how 
ductile and brittle deformation processes localise fluid flow and reaction in 
hydrothermal systems, and influence the location and geometry of ore shoots. 
In particular, the research has highlighted the dynamic nature of stress states, 
fluid-pressure states, and flow and reaction in episodically rupturing fault 
systems in the upper crustal seismogenic regime. As such, the research has 
provided insights into the mechanical behaviour of fault zones and the role of 
fluids in controlling fault mechanics near the base of the continental seismogenic 
regime. A key additional result is that ore formation in such regimes is far from 
a ‘steady-state’ process. Rather, fault regimes are dominated by large and cyclic 
permeability change, consequent episodic fluid flow, associated changes in flow 
velocity and pathways, and incremental formation of ore deposits via hundreds 
to thousands of flow events.

The research has shown how the geometries and locations of fault step-
overs and bends influence fluid pathways and permeability anisotropy in fault-
controlled flow systems. The research has also shown how episodic failure and 
associated changes in fluid pressure and hydraulic gradients in fault zones can 
influence the relative roles of fluid–rock interaction, fluid-pressure drops and 
fluid mixing in driving ore deposition at various stages in repeated fault-valve 
cycles.

A key feature of many Archaean gold deposits in the Kalgoorlie–Kambalda 
region—and indeed many other Archean gold systems globally—is that deposits 
tend to be localised in small displacement faults and shear zones up to several 
kilometres from the kinematically related, high-displacement, crustal-scale 
faults and shear zones. Furthermore, deposits tend to be clustered in groups, 
with each cluster (or goldfield) about 20–30 km apart along particular crustal-
scale fault systems. Analysing the gold-hosting fault systems near Kambalda in a 
seismogenic framework led to the recognition that the ore deposits are localised 
in host faults that would be regarded as aftershock structures in a  modern 
seismogenic context.
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Subsequent work, in collaboration with postdoctoral student Steven 
Micklethwaite (2002–08), and funded by the ARC Linkage program and 
AMIRA International Limited, has developed the application of ‘stress-transfer 
modelling’—used elsewhere in aftershock risk analysis—to understand controls 
on the distribution of goldfields in crustal-scale fault systems.

Experimental studies of mineral analogue materials, such as biphenyl, with 
Postdoctoral Fellow Jürgen Steit (1998–2000), and funded by an ARC Discovery 
Grant, allowed the analysis of microstructural processes in situ in a see-through 
microscope stage, during progressive deformation involving competing brittle 
and dissolution-precipitation creep processes in artificial fault zones.

Work on fluid–rock reaction processes in networks of shear zones in the Mont 
Blanc and Aar Massifs in Europe provided Stephen Cox with an opportunity to 
work on spectacular outcrops among equally spectacular scenery, but in very 
challenging topography. Stephen was ably guided through some very precarious 
locales by Postdoctoral Fellow Yann Rolland (2001–03), who had completed his 
PhD at Grenoble and, usefully, was a fully trained French alpine guide, as well 
as being an excellent structural geologist and geochemist.

Field-based and stable-isotope studies of vein systems in the Devonian 
carbonate sequence at Taemas (New South Wales), with honours student 
C. Wilcox, have demonstrated the operation of a major fracture-controlled 
hydrothermal-flow system during regional crustal shortening in the area. Vein 
formation was associated with upward flows of modified meteoric fluids. Reactive 
transport modelling of spatial and time variations in δ180 compositions of veins 
indicate that, although the flow system was active throughout the protracted 
folding history, flow was episodic rather than continuous. Individual pulses of 
fluid flow were likely associated with episodic breaching of an over-pressured 
fluid reservoir by repeated fault-rupture events at depth.

ARC-funded experimental rock deformation studies at RSES, especially in 
collaboration with Postdoctoral Fellow Eric Tenthorey (RSES, 2001–07) and 
RSES PhD student Silvio Giger (2004–07), allowed analysis of time-dependent 
changes in fault strength, mechanical behaviour and permeability evolution.

Other projects with honours students include studies of quartz-vein arrays 
on the South Coast of New South Wales by A. Shepherd (jointly supervised 
with Mike Rickard); vein formation associated with the Inglewood Fault at 
Gympie, Queensland, by B. Witham; and controls on the development of gold 
mineralisation at Adelong, New South Wales, by C. Mitchell (jointly supervised 
with John Mavrogenes).
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7. Structure and Tectonics

Mike Rickard
Mike Rickard (Plates 5.6 and 5.7) has carried out mapping studies of the 
structure of orogenic zones in Donegal Eire, the Canadian Appalachians, Fiji 
and Norwegian Caledonides, and with honours and graduate students in central 
Australia, the Canberra region, the South Coast of New South Wales, and in 
Tumut. In 1967–68, one of the first Australian Research Grants Committee 
(ARGC) grants funded an expedition to the Patagonian Andes, with Dr Kerry 
Burns of Macquarie University, to collect palaeomagnetic samples for testing 
the oroclinal theory to explain the bend in the southern Andes. During study 
leave in 1969, Mike sat in on the famous MSc structure course given at Imperial 
College London by Professors John Ramsey and Neville Price, and brought back 
valuable teaching specimens and photos of the currently fashionable ‘double 
folds’ in Scotland. 

Plates 5.6 A geologist at work. Mike Rickard examining folded rocks with cleavage 
structures at Bermagui during the SGTSG International Conference.
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Plate 5.7 Mike Rickard ‘examining’ undeformed sediments at Merimbula

Mike worked on the Tectonic Map of Australia as the executive secretary, and 
attended an international workshop in Montevideo in 1967. He also convened the 
Australian WG9-Geodynamics project that produced the first structural section 
across the Lachlan Fold Belt from Wagga Wagga to Batemans Bay. Much of the 
fieldwork for this project was carried out by Research Assistants Bruce Duff and 
Peter Ward. In 1976, Mike participated in the Swedish Geodynamics Project by 
mapping in the western Caledonides of Norway. In that year, Mike also revised 
earlier fieldwork in the Canadian Appalachians for eventual publication by the 
Canadian Geological Survey. Some local consulting work has involved searching 
for and testing aggregates for quarry operations, and studying the structures of 
mines at Peelwood, New South Wales, and with Ken McQueen at Cowarra near 
Bredbo.

Publications include five regional map bulletins and other regional structural 
studies. He has also presented work on cleavages, dating of cleavages, quartz-
vein arrays, monoclinal kink folds, pluton-spacing geometries, polygonal 
arrays, and orogenesis on an expanding Earth. Mike recently assisted with the 
publication of a GSA field guide to the geology of the Canberra region.
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8. Economic Geology

Ken Williams
Ken Williams developed techniques for the use of electron-microprobe and 
atomic-absorption spectrophotometry for major, minor and trace-element 
geochemical studies of ores and related gangue minerals. The research focused 
on hydrothermally zoned mineral assemblages around the Heemskirk granite 
near Zeehan on the west coast of Tasmania (Plate 5.8). On one field trip in 1964, 
Ken complained because he could not rent a VW ‘beetle’, which he wanted as 
the Morris 1000 provided could not drive up the railway lines and this meant 
walking miles further! On the return journey to hand in the car, the lights were 
‘repaired’ by a local garage mechanic throwing a bucket of water at the car to 
wash off the mud.

In 1967, Ken undertook an experimental study of the Ni-Sb-S system with 
G. Kullerud at the Geophysical Laboratory in Washington. Research on the 
geochemistry of a variety of ore deposits was continued after he left the ANU to 
take up a post at Stanford University.

Plate 5.8 Ken Williams on fieldwork in western Tasmania
Photo: from Ken Williams
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John McDonald
John McDonald worked on various mineral deposits in New South Wales, 
including consulting work on the old Peelwood deposit. He supervised PhD 
students Ron Britten, Doug Mason and Joe Whalen working on mineralisation 
in Papua New Guinea and island arcs of the South-West Pacific.

John Walshe
John Walshe’s research with numerous students on the mineral deposits of New 
South Wales concentrated on hydrothermal processes and wall-rock alteration. 
He developed a geothermometry system for chlorite with Research Assistant 
Brian Harrold (1982), whose early tasks were to develop computer programs 
to construct redox-pH phase diagrams and compute the physico-chemical 
conditions of chlorite growth. John still maintains a version of the former 
program at <http://ems.anu.edu.au/phase/phase.html>. Subsequently, Brian’s 
role evolved to that of the departmental guru on all things computing and his 
skills have also been well used by other departments and schools. 

John also carried out sulfur-isotope analyses together with a Postdoctoral 
Fellow, Stewart Eldridge. John continues his research on mineral deposit 
processes with the CSIRO Exploration and Mining Division in Perth. As Chief 
Research Scientist, he is working on mineral-system models of Australian 
mineral provinces that take account of the flux of volatiles/metals from the 
deep Earth and explicitly link resource-forming processes to other large-scale 
spatial and temporal processes through Earth’s history. This research is done in 
collaboration with Geoscience Australia, State surveys and universities through 
cooperative research centres.

John Mavrogenes
John Mavrogenes was awarded more than $2 million in government and industry 
grants for his work on sulfur solubility in silicate melts, gold and copper 
solubility in high-pressure/temperature fluids, the effect of metamorphism on 
ore deposits, the origin of opals and the composition of subduction-zone fluids. 
Besides laboratory work, this has entailed fieldwork at Broken Hill, New South 
Wales, the Gawler Craton (the Challenger Deposit) in South Australia and at 
Lightning Ridge, New South Wales. Since 1996, John has supervised 10 graduate 
students and 27 honours students. One of John’s students, Andrew Tomkins, 
who completed his PhD in 2004 and is now a lecturer at Monash University, has 
recently won the Lindgren Award from the Society of Economic Geologists for 
the best young economic geologist.
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9. Mineralogy

Professor Tony Eggleton
Throughout his academic career, Professor Tony Eggleton has focused his 
research on the layer silicates. One branch of research, which he pursued from 
his PhD until the early 1990s, was the study of the so-called modulated layer 
silicates. His work on this mineral group has been collaborative, with Professor 
Steve Guggenheim (University of Chicago), who became a Visiting Fellow in 
the ANU Geology Department for two years. These silicates are minerals with 
complex structures and sub-micron crystal size. Determination of their structure 
required the development of new methods for silicate structural analysis. From 
this work, the atomic structures of stilpnomelane, ganophyllite, minnesotaite, 
parsettensite and greenalite were elucidated. Dr Angela Heinrich, a Postdoctoral 
Fellow, also contributed to this research when she solved the problem of the 
structure and polytypism of bementite.

Clay minerals formed the second branch of Tony’s research, which was directed 
towards understanding how clays formed as primary minerals weathered. This 
research involved several postgraduate students, particularly Wang Qi-Ming, Jill 
Banfield, Mehrooz Aspandiar and Watcharaporn Keankeo. Postdoctoral Fellows 
Kath Smith, Maïté le Gleuher, David Tilley and Ian Robertson also contributed 
greatly to these studies, during which the group discovered the mechanisms of 
mineral weathering and clay formation for most of the rock-forming silicates—
namely, feldspars, olivine, garnet, pyroxenes, amphiboles, biotite, muscovite 
and chlorite. These studies led to wider investigations into regolith geology, 
mainly through the research of honours and graduate students. 

For the past 15 years, Tony has concentrated his research work on collaborative 
investigations with Graham Taylor, an ANU PhD graduate and University of 
Canberra professor, principally into the formation of the Weipa bauxite, in 
northern Queensland. In 1988, Eggleton and Taylor established a cross-campus 
research centre: the Centre for Australian Regolith Studies (CARS). This centre, 
funded by the ANU and ARC, employed Doctors Le Gleuher and Lock and 
enrolled several graduate and honours students. A Masters in Regolith Studies 
by course work and sub-thesis was established as well as an undergraduate 
regolith geology course. In 1996, CARS was one of three research groups (with 
the AGSO Regolith Group and CSIRO Division of Exploration and Mining, Perth) 
to win Cooperative Research Centre funding, allowing the establishment of the 
Cooperative Research Centre for Landscape Evolution and Mineral Exploration 
(CRC-LEME) (see Chapter 6 for more detail).
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10. Environmental Geology

D. C. ‘Bear’ McPhail
‘Bear’ McPhail’s most significant contributions to research have been in the 
fields of hydrothermal geochemistry and regolith geoscience. His main focus has 
been on measuring mineral solubilities, identifying important metal aqueous 
complexes and deriving the thermodynamic properties of reactions over wide 
ranges of pressure, temperature and composition. The metals studied include 
tellurium, copper, iron, zinc and gold. In particular, he has contributed to 
understanding mineral solubilities and aqueous complexes under highly 
saline conditions. Without these kinds of contributions, geochemists and 
other scientists are limited in understanding how elements are transported 
through the Earth’s crust. Some of Bear’s best studies so far have been on the 
hydrothermal geochemistry of tellurium, and subsequently on copper chloride 
and other complexes—the last leading a team at Monash University. Many of 
his ideas were catalysed by Dr Joël Brugger, now an ARC Professorial Fellow at 
Adelaide University. 

Since moving to the ANU in 2002, Bear has focused mainly on regolith 
geoscience, as part of the CRC-LEME. His contributions include the effect of 
salinity on the sorption of metals on iron oxyhydroxides, the speciation and 
solubility of gold under regolith conditions, and the solubility and stability of 
zinc alteration minerals. Notably, another part of his research has been to study 
the effect of microbial activity on gold mobility, driven by recent PhD student 
Frank Reith and resulting in a 2006 paper in Science. At the ANU, Bear also 
built a research team, including Research Fellows Dirk Kirste and Sue Welch 
and several PhD and honours students, all focused on mineral exploration 
or environmental problems related to the regolith, including groundwater 
geochemistry in mineral exploration, salinity dynamics, and sulfur budgets in 
inland acid-sulfate soils. Much of this only recently completed work is now 
in preparation for publication. Bear has had 20 journal publications and 49 
conference abstracts since 2001.
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11. Oceanic Geochemistry

Michael Ellwood
Michael Ellwood’s research focus has two major thrusts. 

1. Understanding the cycling of trace metals in the upper ocean and their 
interaction with phytoplankton: changes in global climate resulting from 
increases in atmospheric carbon dioxide  concentration coupled with 
anthropogenic activities represent a massive scientific and humanitarian 
problem. Michael’s research aims to evaluate the synergistic links between 
trace metals (iron, zinc, cobalt, cadmium) and macro-nutrient cycling 
in Southern Ocean waters and to determine how they influence primary 
production and community structure. Understanding how these elements 
influence primary production and their links to community structure is 
paramount to developing appropriate responses to preserve the biodiversity 
and ecosystem structures that underpin the marine food web. 

2. Developing and applying new proxies and approaches to reconstructing 
past oceanic environments, with a particular focus on reconstructing the 
historical distribution of silicon, which is required by diatoms and sponges 
to build their siliceous skeletons. In the present-day ocean, diatoms account 
for 40 per cent of primary production, which makes them a key taxonomic 
group in modulating the sequestration and export of carbon dioxide from 
the surface to the deep ocean. In the past, however, atmosphere carbon 
dioxide concentrations and climate have fluctuated significantly, leading to 
warm (interglacial) and cold (glacial) periods. Only through understanding 
the factors that could lead to changes in diatom production, and hence the 
ability of the ocean to draw down carbon dioxide, can predictions of future 
climate change be made.

Michael has been actively involved in teaching courses at second and third-year 
levels on the chemistry of the oceans and marine biochemistry for the Bachelor 
of Global and Ocean Sciences and BSc degrees, and he is supervising several 
honours and PhD students involved in these research efforts.
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Table 5.1 Research assistants (in approximate date order)

D. Moss S. Love K. Barr

L. Belbin G. B. Alexander C. Rivers

E. McPherson D. Kelly P. King

J. Heaslip D. Holloway G. L. Deacon

D. Ryan R. Affleck L. Maconachie

R. Tenge J. D. Woodhead D. B. Tilley

J. Bein M. M. Hedges C. Newham

K. Smith N. Fraser R. Skirrow

W. Kiene C. J. Johnston C. Wilkinson

I. Martinez J. R. Sellar A. Watchman 

C. R. Marshall P. N. Porecki S. Bygrave

B. Duff C. Rumble R. Musgrave

P. Ward C. E. Pratt C. Camarotto

E. J. Reid C. Findlay D. Franklin

M. Glikson P. English C. Mee Mann

J. Stanner V. Urbaczewski C. Ma

Q. M. Wang D. Champion W. E. Chen

A. Raisuddin S. Veitch J. Zhao

M. Le Gleuher V. Elder I. W. MacIntosh

P. Burkle J. Shelley A. Barrie

A. Shepherd A. Davis C. J. Bryant

B. Harrold V. Drapala/Passlow I. Roach

D. M. Long D. N. Young

S. M. Matysek W. Crowe

K. M. Tuffin C. L. Moore

M. Chorley L. Dansie

Research by Postdoctoral Fellows, Visiting Fellows 
and Research Assistants

Over 50 years, the department has hosted many short-term researchers. Research 
Assistants, Postdoctoral Fellows (Tables 5.1 and 5.2) and Adjunct Professors have 
been employed mostly on research grants, and some of their work is included 
with staff research. The first two Research Assistants were appointed to balance 
the technicians working in geochemistry and petrology. Lee Belbin provided 
computer assistance to Dr Rickard and Dr Crook, and Daphne Moss worked 
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in palaeontology with Professor Campbell and Professor Brown. The number 
of Research Assistants and Research Fellows increased dramatically as the 
staff became successful in attracting research grants. In the 1970s, there were 
four grants; there were 10 in the 1980s, increasing to more than 20 from the 
1990s onwards. Many honours, graduate and postgraduate students were also 
employed for periods of up to a year as Research Assistants on external research 
grants. It was difficult to gather accurate information on all of these positions 
and there could be omissions. 

Postdoctoral Fellows (Table 5.2) were also employed on research grants or 
were supported by special fellowship awards, especially in the major projects 
AMIRA, GEMOC, CRC-LEME and Marine Science (see Chapter 6). The work of 
several of these Fellows is recorded later in this section. Until recently, Research 
Fellows were not required to formally teach, although several did voluntarily. 
With the loss of Demonstrator (Associate Lecturer) positions, the department 
resorted to using PhD and honours students as demonstrators for practical 
classes.

Many of these positions gave new doctoral graduates their first chance of 
tough, and sometimes insecure, employment. 

Table 5.2 National Research Fellows and Postdoctoral Fellows

D. Lock A. E. Rathburn K. Evans

S. Lonker J. X. Zhao R. Ahmad

J. Long F. Vander Hor A. Heinrich

C. S. Eldridge T. Esat C. Heinrich

P. Blevin S. Eggins I. Parkinson

C. Allen T. Ulrich T. T. Barrows

P. Pridmore I. G. Morrison C. L. Moore

H. D. Hensel M. Le Gleuher G. Taylor 

B. Musgrave I. Martinez F. Gingele

P. Wells P. E. Mathe É. Papp

M. Ayress J. Magee J. E. Streit

J. Sellar G. Young J. M. Caton

C. Perkins W. Qiming S. Welch

I. Borissova X. Sun D. Kirste

S. Nees J. Reeves M. Lenahan

I. D. Campbell C. Martin

I. Robinson C. McFarlane
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Bob Musgrave 
Bob Musgrave is a good example. He came to the ANU in March 1988 and, 
for more than a year, assisted with research on different projects, mixing his 
time with geophysical modelling of the Tumut Trough and the Woodlark triple-
junction, and with trying to date Monaro laterites. Keith Crook was offered 
a ride from Canberra to Melbourne in Alan Bond’s experimental blimp, to 
demonstrate its use as a platform for airborne gravity measurements. As Keith 
was unable to go, he persuaded Bob Musgrave to make the trip. Bob then held 
a succession of Postdoctoral Fellowships—first at the University of Tasmania 
(1989–91), and then with the Ocean Drilling Program at Texas A&M University 
(1991–93). He was then appointed as a lecturer at La Trobe University until the 
Geology Department there closed in 2003. He then survived in a fixed-term 
fractional position as Senior Research Fellow at Monash University, and also as a 
part-time Lecturer in Geophysics at La Trobe University, Melbourne University 
and RMIT. After a few months of unemployment, he was appointed a Senior 
Geophysicist with the NSW Geological Survey and a conjoint Fellow with the 
University of Newcastle. Another example of career difficulties is reported by 
John McGee in Chapter 11.

Visiting Fellows fall into different categories, ranging from retired geologists 
and casual visitors to overseas experts who spent several weeks or months 
working with staff on specific projects. In Appendix 1, Visiting Fellows are 
listed only once to avoid repetition; however, those who have had long-term 
appointments or made several visits to the department are marked with an 
asterisk. Again, it was difficult to give an accurate listing, as several visitors 
were casual or unofficial and do not appear in the department’s annual reports; 
apologies to anyone omitted.

For several years, Professor Brown encouraged visitors from Russia, and he 
made several translations of their work, especially on ultra-mafic rocks and 
diamonds. These visits ceased after Russia invaded Afghanistan and the ANU 
cancelled the exchange arrangement. Groups of Chinese and Japanese geologists 
followed. A group of retirees from ANU/BMR/AGSO/GA made up probably the 
largest group of palaeontologists in the country, if not the world, and they have 
produced an abundance of publications. This group dubbed themselves the 
GEROC (Geriatric Old Codgers) (Plate 5.9). Several international and Australian 
visitors have worked with this group of fossil-fish specialists. 
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Plate 5.9 The GEROC (Geriatric Old Codgers) logo designed by Dick Barwick for the 
group of retired palaeontologists working in the Geology Department

Plate 5.10 Picnic at Wee Jasper while on a fossil hunt in 1971. From left to right: 
Professor Alfred Romer, David Brown, Mrs Romer, Mike Plane and Ken Campbell. 
Photo: Gavin Young
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Several Visiting Fellows, some retired ANU staff and especially retired AGSO/
GA personnel have had office accommodation and pursued their own research 
interests. Others have been short-term visitors giving occasional lectures and/or 
discussing research interests with colleagues. Many of the visitors were world 
authorities, giving our students and staff an exciting view of new developments. 
In the early years, we heard about palaeomagnetism from Professor Runcorn, 
transform faults from Tuzo Wilson, expanding Earth from Sam Carey, meteorites 
from Brian Mason, early atmosphere from Preston Cloud, vertebrate finds from 
Professor Alfred Romer (Plate 5.10), Scottish geology from Gordon Craig, the 
latest in sedimentology from Bob Folk, and granite studies from Leon Silver and 
E-an Zen, to mention just a few. Professor Lionel Weiss, a Visiting Fellow with 
RSES, initiated a series of popular tectonics seminars and field trips in 1965.

Over the past few years, the following have been actively working in 
the department for several months or more as Research Fellows or Visiting 
Fellows: Professor K. S. W. Campbell (vertebrate palaeontology), Professor 
W. D. L. Ride (vertebrate palaeontology), Dr R. E. Barwick (palaeontology), 
Dr D. Strusz (palaeontology), Dr G. Young (palaeontology), Dr. P. Jones 
(palaeontology), Dr D. Lindley (palaeontology), Dr J. Caton (palaeontology), 
Dr E. Truswell (palynology), Professor S. R. Taylor (geochemistry), Dr K. A. 
W. Crook (sedimentology and marine geology), Dr A. Felton (sedimentology: 
rocky shores), Dr R. W. R. Rutland (Swedish Precambrian), Dr N. Exon (marine 
geology), Dr R. W. Johnson (volcanics), Professor G. M. Taylor (regolith), Dr W. 
Mayer (petrology), Dr R. V. Burne (sedimentology), Dr J. Magee (prehistory), Dr 
C. Klootwijk (palaeomagnetism), Dr A. Glikson (Precambrian and meteorites), Dr 
D. Mackenzie (geology of wine-growing areas), Dr R. Ahmad (sedimentology), 
Dr P. Hancock (economic geology). Reports of some of their individual work 
follow, and that of some Postdoctoral Fellows is included with reports of special 
projects in Chapter 6.

Professor W. D. L. (David) Ride
In December 1987, Professor W. D. L. (David) Ride retired from CCAE (now 
UC) and became Visiting Fellow in the Department of Geology, ANU. There, he 
continued previous studies of the fossil mammals of the Monaro and supervised 
PhD student Angela Davis in her study of the mammal fossil fauna of Yalcowinna 
near Cooma, and honours student Leanne Dancie (now Armand) in her study 
of the fossil mammals of Teapot Creek, Sherwood Station—also on the Monaro. 
Both studies were completed successfully.
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David was awarded the Australian Centenary Medal 2003 by the 
Commonwealth Government for service in the field of palaeontology, and 
the Medal of the Riversleigh Society in recognition of his contribution to 
palaeontology. The latter was presented by Professor Michael Archer, the 
President of the Society, at its annual meeting at the Australian Museum, Sydney.

David was President of the International Commission on Zoological 
Nomenclature (ICZN) and Chairman of the editorial committee of the 
International Code of Zoological Nomenclature. On behalf of the International 
Union of Biological Sciences (IUBS) and ICZN, he attended meetings in Europe 
and the United States in preparation for the adoption of the fourth edition of this 
code and gave invited papers at the American Museum of Natural History, New 
York, and at the US National Museum, Washington, DC. In the field of Museum 
Studies, he was Chairman of the Executive of the Australian War Memorial and 
a member of the Council of the National Museum of Australia. He was active in 
the International Council of Museums (ICOM), participating in its organisation 
and program in Beijing.

As Vice-President of the IUBS, Paris, David was responsible for arranging 
to hold its international meeting in 1988 in Canberra. Then, on behalf of the 
IUBS, he was invited to review and report on the development of mariculture 
in Taiwan (two visits). He also participated in meetings of the IUBS in Hungary, 
Austria and Greece; in the last, he gave a paper on developments in zoological 
and microbiological nomenclature. David was invited by the Russian Academy 
of Science to give papers on the development of zoological nomenclature to the 
academy in August 1991 in Moscow and St Petersburg. During his time at the 
ANU, he has published or co-authored some 26 articles.

Richard Barwick
Richard Barwick came to the ANU when it was still the Canberra University 
College to teach zoology and remained an active member of what became 
the Department of Botany and Zoology (BOZO) until his retirement in 1994. 
His early research at the ANU, which eventually became a PhD, was on the 
physiology and ecology of lizards. After his retirement, Richard continued his 
collaboration with Ken Campbell on the study of fossil fish. Between them they 
have written more than 80 papers, all illustrated by Richard. These illustrations 
are works of art as well as meticulous recordings of anatomical detail (Plate 
5.11). Richard’s expertise and experience are always available to other members 
of the department, and he is involved in numerous projects covering a wide 
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range of topics, including providing a large proportion of the illustrations for 
this volume. He has supervised large numbers of honours and postgraduate 
students over the years.

Richard Barwick’s continuing passion is for the natural history of the 
Antarctic continent, which he first visited 50 years ago on the first New Zealand 
summer support party of the Transantarctic Expedition (NZTAE), in 1956–57. 
He was a member of the Victoria University (Wellington, New Zealand) Antarctic 
Expedition to the Dry Valleys of McMurdo Sound, and one of these is named in 
his honour. He returned to Antarctica in 2008 as a guest lecturer and guide on 
the tourist ship Marita Svetlaeva.

Plate 5.11 Fossil lungfish (Barwickia downunda). Found in the upper Devonian black 
shales at Mount Howitt, northern Victoria, described by Visiting Fellow Dr John Long.
Photo and drawing: R. E. Barwick

Judith Caton
Judith Caton, who undertook postgraduate studies in biological anthropology 
at the ANU, was jointly supervised by Dr Richard Barwick and Professor 
Colin Groves. She graduated in 1997, at the last ceremony marshalled by Mike 
Rickard. Judith came to the department early in 1997 to learn from Dr Barwick 
the techniques for illustrating her thesis, and remained there until 2007.
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Judith is primarily a zoologist, who is interested in functional morphology, 
ecophysiology and evolution of the gut in primates (Plate 5.12), including 
humans. These interests seem out of place in the Geology Department, but 
this was the one place in the ANU where others (namely, the geochemists) 
understood the use of heavy-metal tracers in the modelling of chemical reactors 
in nature, even if they knew little about ‘the nastier parts of monkeys, apes and 
humans’. In 1998, Judith was awarded a visiting fellowship to continue her 
work on primate morphology at the Kyoto University Primate Research Institute 
in Inuyama, Japan. From 1999 to 2001, she was an ARC Postdoctoral Fellow, 
during which time she studied the role of fibre in the diet of humans and their 
modelling gut function. In her last year in the department, Judith produced 
a large proportion of the illustrations for the new edition of Planetary Crusts by 
Taylor and McLelland.

Plate 5.12 Judith Caton and subject at Perth Zoo

During her time in the department, Judith reinstituted the annual Open 
Week at the ANU’s Kioloa field station and was appointed to the Kioloa Advisory 
Board, which helps with the management of the property. In 2007, she left the 
department as she was appointed the inaugural Visiting Fellow of the Kioloa 
Coastal Campus.
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John Magee
Like Bob Musgrave’s, John Magee’s career illustrates the difficulties facing some 
dedicated and determined geological researchers. His career highlights are 
outlined in Chapter 11.

Desmond Strusz
Desmond Strusz is one of the longest-serving Visiting Fellows in the department. 
He began in 1997 after retiring from AGSO and continues his work to date. 
He  is a world authority on Silurian brachiopods and has worked extensively 
on local fossils, especially from the Yass–Burrinjuck area. He has participated in 
five international conferences and has held or currently holds several important 
council positions, including: voting member of the International Subcommission 
on Silurian Stratigraphy of the International Union of Geological Sciences, until 
2000, and, since then, corresponding member; Treasurer of the Association of 
Australasian Palaeontologists, 1996–97; Research Associate of the Australian 
Museum, from February 1996; Council of the International Working Group on 
Fossil Cnidaria and Porifera, at the Sendai Symposium, September 1999 until 
the Graz Symposium in August 2003.

Des assisted the department with tutoring and teaching of palaeontology 
to first and second-year students and on field excursions and mapping camps, 
especially to Delegate and Burrinjuck in 1998, to Burrinjuck and the Wellington–
Burrandong area in 1999 and 2000, and to Gowan Green in 2000. He also assisted 
Tim Munson during 2000 in his work to prepare for publication the sections on 
Rugose corals from his honours and PhD theses.

Since joining the ANU, Des has published some 17 journal papers, mainly 
on Silurian brachiopods from the Yass area and nearby New South Wales. 
A  paper on rhynchonellide brachiopods from the Silurian of Yass is almost 
complete, awaiting photography of Geoscience Australia specimens. His work 
on the spiriferide brachiopods from the Silurian of Yass will be the last of a 
series of papers on the Yass Syncline brachiopod faunas, based not only on 
earlier material held by the Australian Museum and the Geological Survey of 
New South Wales, but also collections made while at BMR/AGSO, and most 
significantly the collections made by the late K. J. Kemezys during the course of 
his PhD studies at the ANU. He has recently been involved in preparation of the 
Guide to the Geology of the Canberra Region, published in 2008.
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Gavin Young
Professor of Geology Richard Arculus offered Gavin Young a Visiting Fellowship in 
the department in 1997. Research collections of fossil fish were moved from AGSO 
to a new laboratory area, and a close collaboration was resumed with Professor 
Ken Campbell and Dr Dick Barwick, who by that time were also Visiting Fellows 
in the department. Apart from a Visiting Professorship at the Museum National 
d’Histoire Naturelle, Paris (1999), and several periods in Germany (Museum 
für Naturkunde, Humboldt Universitat, Berlin) during 2000–04 as an awardee 
of the Alexander von Humboldt Foundation, Gavin has remained at the ANU, 
and is currently a Research Fellow in RSES funded by an ARC Discovery Grant 
(shared with Dr John Long, Museum Victoria). An international symposium 
on early vertebrates was organised as part of the International Palaeontological 
Congress held at Macquarie University in 2002, with a field excursion to many 
significant Devonian fish localities in south-eastern Australia, finishing at Wee 
Jasper and the ANU (Plate 5.1). This attracted extensive media coverage on local 
radio and television. Gavin edited the proceedings volume that was published 
in 2004. (Gavin’s early history is reported in Chapter 11.)

Peter Pridmore
Peter Pridmore was with the Geology Department from July 1990 until the 
middle of 1997. Most of his work was undertaken as a Postdoctoral Fellow 
working with Professor Ken Campbell and Dr Richard Barwick. More than 
six publications on dipnoans, conodonts and marsupials resulted from this 
work. He also contributed to the history of the Australasian palaeontologists 
in Rock Me Hard, Rock Me Soft: A history of the Geological Society of Australia. 
Towards the end of his stay, however, when the research grants he was employed 
on had finished, Peter earned a small amount working as an editor for the Royal 
Zoological Society of South Australia, preparing their book Wombats (edited by 
R. T. Wells and P. A. Pridmore, Surrey Beatty & Sons), a compilation of 32 papers 
on various aspects of the biology of the three living species of wombats and 
their fossil relatives, which appeared in 1998, after he had left the ANU.

Peter Hancock
After 30 years as a professional geologist, consultant, company director and 
lecturer in the mining and engineering industries, Peter Hancock came to 
CRES at the ANU as a Visiting Fellow in 1991 to write a book, Green & Gold: 
Sustaining mineral wealth, Australians and their environment (ANU, 1993). This 
book, focused on sustainable and harmonious development of mining and 
community perceptions, had a salutary effect on the minerals industry and the 
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more extravagant claims of the environmental movement. This led to research 
contracts for the Australian and Canadian governments as well as with industry, 
initially at the CRES and, since 1998, in the Geology Department at the ANU. 
His main contributions to the department have been through his links with 
industry and his role with the Australasian Institute of Mining and Metallurgy 
(AusIMM), mentoring students and assisting them to gain scholarships, 
company support, vacation work experience and providing industry careers 
advice. Peter’s work is detailed in Chapter 9.

Professor S. R. Taylor
Professor S. R. Taylor (geochemistry) worked in the Research School of Earth 
Sciences (formerly the Department of Geophysics, RSPhysS) from 1961 until 
he retired in 1990, but had only brief contact with the Department of Geology 
during that time. In the 1960s, he collaborated with Allan White on work on 
andesites. About 1994, he gave a two-week course on planetology in the Geology 
Department in association with Warren Hamilton, who was visiting from the 
US Geological Survey and the Colorado School of Mines. From 1991 to 1999, 
Professor Taylor was a Visiting Fellow in the Department of Nuclear Physics, 
RSPhysS. Professor David Ellis then invited him to join the Deptartment of 
Geology as a Visiting Fellow, where he has been since 2000. Professor Taylor 
instituted a course in planetary science (now GEOL 3020), which he taught 
with Richard Arculus for four years, attracting about 40 students for each 
course. In 2001, he published a second edition of Solar System Science: A new 
perspective (Cambridge University Press), and he is currently finishing Planetary 
Crusts: Their composition, origin and evolution (Cambridge University Press), 
co-authored with Scott McLennan (State University New York, Stony Brook). 
During his tenure in Geology, Professor Taylor has mentored various students 
and has also published 14 papers in international scientific journals. In 2002, he 
was awarded the Walter H. Bucher Medal by the American Geophysical Union 
for ‘original contributions to the basic knowledge of the Earth’s crust’, and, in 
2008, he was awarded an Order of Australia.

Liz Truswell
Liz Truswell has been a Visiting Fellow since 1998. Her former position was 
as a Chief Research Scientist with the then Australian Geological Survey 
Organisation (AGSO). In that organisation, she was involved with leading an 
area of environmental geoscience, concerned with setting up programs focusing 
on climate change, on coastal zone issues, Antarctic geoscience, and a publicly 
oriented program on the geology of Australia’s national parks. In the Department 
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of Earth and Marine Science, Liz’s research has focused mainly on the Antarctic, 
dealing with palynology, both as a dating tool (using it to date the onset of major 
glaciation on the Antarctic landmass, in conjunction with the Ocean Drilling 
Program) and as a monitor of vegetation and climate change in the Tertiary.

Research papers have dealt with pollen and spore assemblages from Prydz Bay 
in eastern Antarctica, which show that the late Eocene vegetation was a mosaic 
of dwarfed trees, scleromorphic shrubs and wetland herbs—analogous with the 
taiga found in the transition zone between the boreal conifer forest and tundra 
biomes across the Arctic Circle. Evidence points to the collapse of taller woody 
ecosystems during the Eocene–Oligocene transition and their replacement with 
tundra-like or fell-field vegetation during the Oligocene and Neogene. This 
temperature-forced regression seems to have been broadly synchronous across 
the continent. The high palaeolatitude location (~70ºS) means that the Antarctic 
flora was adapted to long periods of winter darkness. Other work has dealt with 
the Miocene environments of Heard Island.

Science is, however, only one way of reconstructing the past. In 2000, Liz 
graduated with Honours in Painting from the Canberra School of Art. Now, 
working both as an artist and as a scientist, Liz finds, almost inevitably, that her 
geological background informs her art. One of her works, Mesozoic margin—
east Antarctica, adorns the foyer of the Earth and Marine Science Building. This 
is an abstracted representation, in charcoal, of a Mesozoic forest, drawn over 
copies of one of her research papers on the same subject. Tearing up a reprint of 
one’s own paper proved a wonderfully cathartic experience! 

Plate 5.13 Stone Flowers: paintings of early fossil angiosperms by Liz Truswell 
Photo: R. Barwick

In the past three years, Liz has held three solo exhibitions of her work. 
Two, Drawing on the Past and The Stone Flowers (Plate 5.13), were mounted in 
Canberra, and focused on fossil forms—the latter on the earliest angiosperms 
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from the Cretaceous, which was the topic of her PhD thesis. In 2008, Liz held 
a major exhibition at the Goldfields Regional Gallery in her birthplace of 
Kalgoorlie, Western Australia. This again had the past as its focus, but here 
the view of the past was twofold: both the Earth’s past as fossil forms and the 
imagery of a personal past growing up in a mining town. In all of her work, 
Liz uses the natural media of charcoal, in conjunction with the ochres of the 
Canberra region.

Working in both fields—science and art—has given Liz insight into just 
how closely related these two disciplines are. Both are motivated by the need 
to understand, and respond to, the natural world. This area—the interface 
between science and art—has become a burgeoning discipline in itself, and 
generates a lot of academic interest. Liz has given invited talks on this subject 
to a range of audiences—to the annual conference of the Australian Science 
Teachers’ Association for one, and as part of Science Week activities in Canberra. 
A related issue is whether the sense of the aesthetic, which is in fact shared 
between science and art, can be seen to have some evolutionary significance. 
Questions such as: what part does this play in the evolution of the mind? Are 
we hard-wired for some kind of aesthetic response? Liz finds these questions 
intriguing, and she has presented conference papers reviewing the speculations 
related to these issues. She was elected a Fellow of the Australian Academy 
of Science in 1985, and, in 2007, was awarded a Fellowship of the Geological 
Society of Australia. 

In summary, the position of Visiting Fellow in the Geology Department has 
provided Liz a base—both to remain in scientific research and to explore beyond 
that into the realms of the relationship between the arts and the sciences. Being 
able to work as a research scientist, a practising artist and a theoriser has given 
Liz enough challenges for a lifetime!

Peter Jones
Peter Jones, who obtained an MSc in the Department of Geology in the mid-
1960s and a PhD (London) in the mid-1970s, returned to the department after he 
retired from AGSO. As a Visiting Fellow, he continued his research on bivalved 
microcrustaceans (Ostracoda, Conchostraca), Cambrian bivalved arthropods and 
Palaeozoic biostratigraphy. His peer-reviewed papers are on topics ranging from 
taxonomy, biostratigraphy and palaeo-biogeography to the biochronological 
correlation of the Devonian, Carboniferous and Permian time scales. As co-
author, he has provided the biochronological input to papers on palaeo-
biogeography, petroleum geology and magneto-stratigraphy. He has also written 
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several consultant reports for oil-exploration companies in the Bonaparte Basin, 
north-western Australia. Peter is a corresponding member of the Subcommission 
on Carboniferous Stratigraphy of the International Stratigraphic Commission, 
and is one of a small team of international biostratigraphers invited by the 
GeoForschungsZentrum, Potsdam, to prepare a high-resolution correlation 
chart for the Devonian, Carboniferous and Permian systems. This chart was 
commissioned by German sedimentary geochemists in order to establish time 
control for the correlation of their stable-isotope profiles. Peter is grateful to 
successive heads of the Department of Geology (later Earth and Marine Science), 
and recently to the Director, RSES, for his appointment as a Visiting Fellow, 
which has allowed the necessary facilities and support for his research. During 
his time in the department, he has enjoyed his contact with students, and has 
greatly valued the friendship and support from staff members and former AGSO 
colleagues, including several ‘retired’ palaeontologists.

David Lindley
David Lindley was a graduate of the University of New South Wales and worked 
for 17 years in New Guinea. Having retired from that work, he bought a property 
at Good Hope, New South Wales, and continued with his first academic love of 
stratigraphy and palaeontology. He was made a Visiting Fellow in the department 
and began work on acanthodians from Taemas and Wee Jasper, publishing 
several papers on this topic. He has for a short term gone back to New Guinea, 
but hopes to return to the department to continue his palaeontological work.

Chris Klootwijk
Chris Klootwijk retired from Geoscience Australia (GA) in 2000, but continued 
his work at DEMS mainly on the carboniferous succession of the Tamworth 
Belt, southern New England Orogen, with the aim of better defining the late 
Palaeozoic pole path for Australia and to resolve a dispute with Phil Schmidt 
(CSIRO) and co-workers about the shape of the Australian and Gondwanan 
pole path. The ignimbrite-rich succession of the Tamworth Belt is particularly 
interesting because the ignimbrites retain a primary magnetisation component 
despite extensive magnetic overprinting. Chris has studied five tectonic blocks, 
as outlined by John Roberts: Rocky Creek, Werrie, Rouchel, Gresford and 
East and West Myall. Work on the Rocky Creek and Werrie Block has been 
published and writing up of the other blocks is under way. In the past few 
years, Chris has shifted fieldwork towards the Devonian of the Eastern Lachlan 
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Orogen, aiming to better define the middle Palaeozoic segment of the Australian 
pole path. Altogether, he has gathered plenty of interesting results and is now 
concentrating on writing the papers.

H. J. (Larry) Harrington
H. J. (Larry) Harrington assisted with tectonics lectures and attended seminars 
for several years. He has published studies of the tectonic relationships between 
New Zealand and eastern Australia. He ran a field excursion from Sydney to 
Canberra for participants in the Basement Tectonics Symposium, and acted 
as joint editor for the proceedings of the symposium. He also assisted with 
AusIMM industry presentations to students.

John Long
John Long (ANU Rothmans Fellow in Geology, 1983–84) left the ANU after 
winning a QEII Fellowship to go to work on the Gogo fish deposits at the 
University of Western Australia (1986–87). After this, he spent two years 
working on South-East Asian terranes and biogeography with Clive Burrett at 
the University of Tasmania (1988–89), before settling in to his job as Curator 
of Vertebrate Palaeontology at the Western Australian Museum (1989–2004). 
During this time, John was involved in many aspects of palaeontological 
research—from working the Gogo sites in the Kimberley to collecting dinosaurs 
and mega-fauna. He led three expeditions collecting complete marsupial lions 
in Nullarbor caves. His findings were published in Nature in 2007. His research 
focuses largely on the extraordinary three-dimensional fossils of Gogo fishes, 
based on his many expeditions to the site between 1986 and 2008. 

His collaborations with ANU scientists Ken Campbell, Richard Barwick and 
Gavin Young continue to this day. His most famous recent discovery includes 
the world’s oldest mother: a fish with an unborn embryo inside it, published in 
Nature (29 May 2008), for which he won the 2008 Australasian Science Prize. 
John has authored more than 200 scientific papers and popular articles and some 
27 books, and in recent years has won national awards for his children’s books 
on science and evolution. In 2001, he won a Eureka Prize for contributions to 
public knowledge, awarded by the Australian Museum, Sydney. In 2004, he 
took up a position as Head of Sciences at Museum Victoria in Melbourne. He has 
assisted US police in tracking down international fossil thieves and has also 
been a member of the brains trust for ABC Television’s Einstein Factor. In 2009, 
he moved to the United States to take up a position as Vice-President of Research 
Collections at the Natural History Museum of Los Angeles County, California.
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Stefan Winkler-Nees
In The Day After Tomorrow, Roland Emmerich has made public what was long 
known to the science community—that global ocean circulation is one of the 
main drivers of Earth’s climate. Still unknown is the time scale of its variability 
at which this circulation is having an effect on the human environment. That 
requires the work of marine geologists and palaeontologists, who need to recover 
marine sediments in order to reconstruct the history of oceanic changes and to 
try to work towards a scientific base for a predictive scenario.

This work has been done in some selected ocean basins—namely, the North 
Atlantic, for which Stefan Winkler-Nees (then Stefan Nees) was involved as a 
specialist in Quaternary benthic foraminifera at Kiel University. Stefan knew that 
his study region—the Norwegian–Greenland Sea—was perfect to investigate 
one of the key spots of the global circulation. He soon realised, however, that 
a real understanding of the system needs a link to the southern hemisphere, 
which allows a test of the validity of the ‘North Atlantic theories’. And where 
would be better sites for comparison than in the seas south and east of Australia?

In 1991, Stefan wrote numerous letters to contacts in Australia, but most were 
answered ambiguously; no-one seemed to be really interested in his idea until 
he received a fax from Patrick De Deckker of the Geology Department, ANU. 
Stefan and Patrick soon started working on a proposal to the German Academic 
Exchange Service, which eventually brought Stefan to Canberra in 1992 for a few 
months as a Visiting Fellow. Samples were available from previous expeditions 
of US and German research vessels. But it soon became obvious that the material 
to work on was not sufficient to adequately provide the data needed. They 
started to prepare a grant application to the ARC for a follow-up visit for Stefan 
as a Postdoctoral Fellow to the ANU, which eventually allowed him to continue 
his work at the department for almost two more years. That period included a 
seagoing expedition on the RV Franklin with Patrick as chief scientist and an 
expedition with the French vessel Marion Dufresne to the Indian Ocean. In order 
to continue working on material from both cruises, Stefan applied successfully 
for a postdoctoral grant from the German Research Foundation, which included 
a number of visits to the ANU Geology Department in the 1990s. He also used 
this time to prepare, together with Patrick, an application to bring the German 
vessel Sonne and the Marion Dufresne to their study region: the Tasman Sea and 
the Australian and New Zealand sectors of the Southern Ocean. These cruises 
eventually took place in 1996 and 1998 and brought together a scientific crew 
from Australia, France, Germany and New Zealand. In 2000, the US drill ship 
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JOIDES Resolution visited the sea south of Tasmania and brought to the surface 
material documenting the opening of the ‘Tasman Gateway’ and the onset of the 
global ocean circulation. 

Material from all these cruises was analysed at many places in the world and 
results were published in major journals. This demonstrates the international 
character of a scientific idea, which grew and evolved successfully in the 
Geology Department. Stefan’s first visit to the Geology Department at the 
ANU had started a remarkable collaboration between Patrick, his students and 
numerous colleagues worldwide, and Stefan is happy to have been part of this 
story. Since 2007, he has been working at the German Research Foundation 
(Bonn, Germany), responsible today for establishing an open-access policy and 
infrastructure for research-relevant raw and primary data.

Charlotte M. Allen
Charlotte M. Allen arrived in Canberra in May 1991 from Kentucky, USA, and 
worked in the department until June 1998 in three postdoctoral positions, with 
Bruce Chappell and with David Ellis. She arrived just a few months before the 
move to the current building. The personnel who influenced her most during the 
first few years (aside from Bruce) were Phil Blevin, a co-Chappell Postdoctoral 
Fellow, David Champion, who was finishing his PhD, and Penny King, who 
was doing her honours. During those first couple of years, Charlotte undertook 
fieldwork in Queensland between Townsville and Mackay, trying to characterise 
and date the granites there. Both David and Penny were field assistants. The last 
few years of Charlotte’s Postdoctoral Fellowships were spent doing experiments 
in the Ca-Ti-Zr system with David Ellis, with a view to characterising some of 
the minerals used in radioactive waste storage.

If Charlotte had not insisted that her PhD advisor send her in 1987 to the first 
Hutton Conference in Edinburgh, with a field trip in Donegal, where she met 
Bruce Chappell, Allan White and Ian Williams, she would not have been offered 
the postdoctoral post with Bruce, would not have met her husband (who worked 
at the ANU), and would not be living out her days in Australia. Charlotte has 
worked continuously for the ANU since her arrival in Australia; she is currently 
a Technical Officer in RSES in charge of running a quadrupole ICP-MS. 
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Plate 5.14 Éva Papp in Antarctica 
Photo; from É. Papp

Éva Papp
Éva Papp graduated from Loránd Eötvös University, Hungary, in 1982. She arrived 
in Australia with her husband and baby daughter in 1989. After a few years at 
Monash University as a Research Assistant, she won an Australian Postgraduate 
Research Award and completed a PhD in Geophysics at the University of Western 
Australia while working part-time in the CSIRO Mineral Mapping Technologies 
group. She arrived at the ANU in 1998 as a CRC-LEME-appointed Research 
Fellow, based at AGSO, working on advancing shallow geophysical techniques 
for regolith exploration. She also supervised honours students and contributed 
to lecturing in the Geology Department in Prame Chopra’s geophysics courses. 
For the summer of 1999–2000, she had the opportunity to participate in the 
fifty-third Australian National Antarctic Research Expedition (ANARE) at Casey 
Station (Plate 5.14). Currently, she is working as a consultant based in Canberra, 
mainly in groundwater exploration. She continued to be involved in casual 
teaching of geophysics in the department until 2006.

Dirk Marten Kirste
Dirk Marten Kirste was a researcher in hydrogeology and hydro-geochemistry 
at Geoscience Australia between 2000 and 2003, when he joined the department 
as a Research Fellow as part of the CRC-LEME. He resigned in 2006 to take 
a faculty position at Simon Fraser University in Canada. While at the ANU, 
his research and teaching focused on salinity, acid-sulfate soils, hydrogeology, 
hydro-geochemistry and regolith geoscience.
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Susan A. Welch
Susan A. Welch graduated from the University of Delaware with a PhD in 1997. 
She was then a Post-doctoral Fellow and assistant scientist at the University of 
Wisconsin until 2003, when she joined the department as a Research Fellow as 
part of the CRC-LEME. She left in 2008 at the end of her contract to take a position 
as a Research Scientist at Ohio State University. While at the ANU, her research 
projects included the study of acid-sulfate soils, bio-geochemistry and the role 
of microbes in mineral weathering and element mobility, salinity dynamics and 
regolith geoscience. From 2004 to 2006, Susan lectured in geochemistry.

Harvey Marchant
Harvey Marchant was a Visiting Fellow in the department from 2005 to 2008, 
after his retirement from the Antarctic Division, where he was head of Australia’s 
Biology Research Program. He was also a Professorial Fellow of the Department 
of Zoology and the School of Botany at Melbourne University. His  main 
research interests are the interactions between aquatic micro-organisms, and 
he has visited Antarctica 15 times as part of Australian, Japanese and American 
research programs. 

He is the author of more than 150 scientific publications and book chapters, 
as well as numerous contributions to popular magazines. He was the senior 
editor of the book Australian Antarctic Science: The first 50 years of ANARE 
(2002), and co-editor of Antarctic Marine Protists (2005). While a Visiting 
Fellow, Harvey was a co-author of Antarctic Fishes (2006), was on the Australian 
Research Council’s Group of Experts, and remains on the Research College Board 
of the University of Tasmania. Harvey was a lead author of the Intergovernmental 
Panel on Climate Change scientific assessments (1995, 2001 and 2007) for which 
he was a joint recipient of the 2007 Nobel Peace Prize. He has contributed to 
undergraduate lecture programs and supervision of postgraduate students 
and remains involved in the national program Scientists in Schools. Harvey 
represented Australia on the Scientific Committee on Antarctic Research on the 
Life Sciences and was a member of the steering committee of the Ecology of the 
Antarctic Ice Zone program.

Other long-term collaborators who spent several weeks in the department, or 
made repeat visits, were Professor S. Banno (metamorphic petrology), Professor 
A. J. R. White (petrology), Dr W. Yim (surficial), Professor S. Guggenheim 
(mineralogy), Professor L. Silver (petrology), Professor E. H. T. Whitten 
(statistical petrology), Dr E. Zen (petrology), Professor Y. Zheng (structural 
geology) and Professor Fin Campbell (economic geology). Several former ANU 
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staff also became long-term Visiting Fellows, including Professor Brown, 
Professor Campbell, Professor Eggleton and Professor White and Dr Crook and 
Dr Rickard.

Apart from those mentioned in personal accounts of departmental members, 
other publications by Visiting Fellows include the Chinese translation of Mike 
Rickard’s booklet on Geological Map Interpretation by Yadong Zheng (1981), 
Wolf Mayer’s booklet in 1996 on The Building Stones of Parliament House, and 
Professor Richard Stanton’s book on economic geology. E-an Zen published 
an interpretation of Lachlan granites, and Tim Whitten published a statistical 
review of the geochemical features of Lachlan granites.

Postgraduate Research

(Graduate students and theses titles are listed in Appendices 3, 4 and 5.)

Until recently, most of our research students came from overseas, because the 
department insisted on not taking our own graduates for higher degrees. Several 
of our honours students transferred to RSES for graduate studies, however, and 
because of this policy we did not have the altercations over pirating of potential 
graduate students that some other ANU departments had. Unfortunately, other 
universities did not follow our lead in enforcing student mobility. Eventually, 
this policy was dropped, especially when we were the only university to offer 
some specialist studies—for example, regolith. In addition, government-imposed 
fees for foreign students severely affected the number of overseas applicants, as 
it was impossible for the department to defray the cost of foreign student visa 
fees. Nevertheless, graduate students have been attracted from many places, 
including Belgium, Canada, China, Colombia, Czechoslovakia, France, Germany, 
Indonesia, New Zealand, Sierra Leone, Sweden, Papua New Guinea, Russia, 
the United Kingdom, the United States and Vanuatu, and they have worked 
in numerous projects all over Australia, some with exploration companies and 
others with BMR/AGSO/GA field projects—for example, to central Australia 
and Mount Isa. 

Staff retirements caused problems with the supervision of some graduate 
students, especially those working in very specialised fields, and, as a result, 
some scholarship extensions were sought and obtained. Thanks are due to 
Professor John Chappell (RSPacS, later RSES), Russell Korsch, P. O’Brien and 
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A. Wells (AGSO), Brian Jones (University of Wollongong), G. Brierley (Macquarie 
University) and G. Taylor and K. McQueen (UC) for taking over supervision 
duties at critical times. 

One of the earliest students (1963) was Hans Steiner from Alberta. 
He  mapped out the stratigraphy and detailed sedimentology of the upper 
Devonian Merrimbula sequence. During this project, Keith Crook arranged 
for a reconnaissance flight along the coast but was unable to come himself, so 
Henry Charlesworth (a Visiting Fellow from Canada), Mike Rickard and Hans—
three burly, bearded blokes—climbed into the very light plane to be piloted 
by a ‘little slip’ of a girl at very low level down to Green Cape and back: safely! 
Later, Hans was granted an extension of his scholarship for a year to work on 
his theory on the relationship between geological periodicities and galactic 
rotation. This controversial and remarkable work was eventually published by 
the GSA in 1967.

Others among the earliest research student cohort were Mel Stauffer (also 
a Canadian), who expounded the nappe structure of the local Ordovician 
greywackes—the first to be reported in Australia; Dennis Belford, our first 
Ampol Scholar, who worked on micro-fossils; Neil Powell, who worked on 
bryozoans and, when applying for a job in Ethiopia, was offered lectureships in 
both zoology and geology. Gerry Reinson, another Canadian, mapped swamp 
deposits at Mallacoota in Victoria. Jeff Harris worked on the geochemistry of 
mineral deposits in New South Wales; and Mel Abbott started work on the 
(New England) granites with Bruce Chappell. Other early petrology students 
were Mike Rhodes, who worked on the granites of the Hartley district for 
his PhD in 1969, then spent a year as a postdoctoral student at Northwestern 
University, before going to the Manned Spacecraft Center in Houston, where 
he was responsible for operation of the XRF instrument that analysed lunar 
samples. This developed into a broader interest in the compositions of basalts, 
which he has followed up as a professor at the University of Massachusetts, 
Amherst. He has been heavily involved in research into sea-floor basalts and the 
Hawaiian volcanoes. Doug Haynes studied the geochemistry of altered basalts 
and associated copper deposits with Allan White and Bruce Chappell for his 
PhD in 1972, before joining Western Mining, where he was instrumental in the 
discovery of the Olympic Dam deposit.

Most staff have spent time in the field supervising graduate student work 
all over Australia and New Guinea, some in association with BMR/AGSO field 
parties. Joe Morrow and John Vickers accompanied and supported several 
students as drivers and camp managers.
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Peter Cook worked on the southern nappe front west of Alice Springs and, 
together with Keith Crook, published alternative explanations for the circular 
Gosse Bluff structure. Brian Jones mapped the stratigraphy of the northern 
Amadeus Basin. Roger Majoribanks set up a luxury fly camp at Ormiston Gorge 
to map the Proterozoic nappe structures. John Funk worked out of the BMR 
Anbalindon Camp on the Heavitree quartzite, and Donald Windrum mapped 
the high-grade metamorphics in the Strangways Ranges. Ramon Looseveldt 
mapped around Cloncurry and Priharjo Sanyoto in the western Isa belt from 
the AGSO Mount Isa field camps (see Chapter 11 for more details).

The Yass–Taemas area of New South Wales is well exposed and contains 
abundant, remarkably well-preserved Silurian and Devonian fossils. This area 
became a major focus of palaeontological research for the department under 
Professor Campbell’s supervision. Towards the northern end of the Yass Basin, 
some Silurian sections are continuously exposed and the late Kazys Kemezys 
undertook a study of the brachiopods from the Black Bog shale for his PhD 
degree. He published some short theoretical papers, but did not complete 
the systematic work (see comments by Des Strusz in the previous section). 
Brian Chatterton, a graduate from Dublin, started work on the brachiopods 
from the Receptaculites and Warroo limestones at Taemas. These were silicified 
fossils in limestone, and, by etching, they produced specimens of such high 
quality that their publication revolutionised the study of their groups. 
In addition, whole series of ontogenetic (early growth) stages of trilobites 
appeared. Some of these were completely new. Brian Chatterton was kept on 
as a Demonstrator while this work was published; it is now a major part of the 
new volume of the Treatise on Invertebrate Paleontology. Paul Johnson studied 
the pelecypods of the Bloomfield area, before returning to Canada to the Tyrell 
Museum in Alberta (see Chapter 11). Albie Link made detailed studies of the 
conodonts and stratigraphy of the Mount Bowning area south of Yass. This 
work later contributed to the dating of the Silurian–Devonian boundary by 
radiometric work at RSES. Linda Shields from Aberdeen, Scotland, worked 
on the ostracods from the Taemas limestones. She presented the work as an 
MSc but it should have been continued for a PhD. It was highly commended 
and published in Palaeontographica. David Feary made detailed analyses of the 
Silurian limestones in the Boambolo area, using quantities of acid to clean rock 
faces to expose fossils and sedimentary structures.

In other areas, Peter Jell, from Queensland, undertook the study of pagetiid 
trilobites for a PhD. He had already done fieldwork in the Georgina Basin before 
he came to Canberra, and he gained access to specimens from China, America 
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and Europe. He also undertook a study of the global distribution of Cambrian 
trilobites. His pagetiid work was contributed to the international Treatise on 
Invertebrate Paleontology. He was awarded an ANU PhD Scholarship and spent 
a year in New York. Robert Day, also from Queensland, had much experience in 
the Cretaceous rocks of the Artesian Basin (see Chapter 11). Following the work 
of Whitehouse, he had collected a large number of bivalves and ammonites from 
the Roma and Tambo series. The department employed him as a Demonstrator 
and as a PhD student to work on these specimens. This work was of value not 
only for the outcropping specimens, but for the buried material of the basin.

The department and its undergraduate students had examined the Permian 
marine sediments of the NSW South Coast for a long period, collecting 
many specimens of crinoids preserved as limonitic replacements or as casts. 
Robert Willink from Tasmania undertook to study these faunas because 
the palaeolatitude of the sites was approximately 60º south, and most of the 
described forms had come previously from the warm waters of the northern 
hemisphere. The faunas were just as exciting as expected, and displayed a 
number of features unknown elsewhere, as well as groups of an intermediate 
kind. This work, in thesis form, was completed just in time to be included in 
the international treatise. In 1992, Angela Davis, while working on vertebrates 
in Quaternary lake-bed sediments, made international press with her discovery 
of a 7000-year-old Aboriginal burial site near Cooma. 

A large group of honours and graduate students has worked on 
micropalaeontolgical projects with Patrick De Deckker and numerous Visiting 
Fellows (see the section on Marine Research in Chapter 6). Several students 
have worked on local stratigraphy, sedimentology and structure. Victor Gostin 
studied the Permian fluvioglacial sediments at the southern end of the Permian 
outcrop near Ulladulla. Peter Hayden made a detailed structural analysis of 
the Ordovician rocks of the Cullerin Horst north of Cooma. Numerous honours 
students worked in the Tumut area with Keith Crook, which culminated in a PhD 
study by Peter Stuart-Smith. A Faculty Research Grant enabled Crook, Rickard 
and Stuart-Smith to undertake the first seismic traverse in the Lachlan Fold Belt 
across the Tumut Trough. This work was carried out by AGSO, supervised by Dr 
Jim Leven, who used ANU students as ‘juggies’ to run out the recording lines. 
The project terminated prematurely as the team ran out of dynamite. The results 
of this labour were published in Tectonophysics in 1992. 

From 1983 to 1994, field-based projects (mapping plus some study of 
mineralisation) were undertaken by more than 20 honours students who 
wanted to work in the mining/exploration industry. Students working with 
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John Walshe focused on the metallogeny of the Tasman Fold Belt. Pragmatically, 
a good deal of the work was done on mines and prospects within four hours’ 
drive of Canberra. Studies on some of the more significant deposits were 
undertaken by postgraduate students Paul Heithersay (Cu-Au at Goonumbla, 
North Parkes), Ren Shuang-Kui (Ardlethan Sn), Scott Halley (Mount Bischoff 
Sn, in western Tasmania), Bill McKay (Woodlawn Cu-Pb-Zn), Idunn Kjolle 
(Browns Creek Au), Eugeniy Bastrakov (Lake Cowal Cu-Au) and Bill Platts 
(base-metal, gold and barite mineralisation in the Canberra region). Not all 
the effort was focused on the Tasman Fold Belt. Other activities included 
PhD studies by Roger Skirrow on the Tennant Creek Au-Cu-Bi deposits and 
Greg Cameron, who studied the Porgera Au deposit, Papua New Guinea, as 
well as an MSc study by Imants Kavalieris on the Gunung Pani Au prospect 
in northern Sulawesi. 

Three ARC-funded Postdoctoral Fellows worked with John Walshe. 
Dr  Stewart Eldridge, a graduate of Pennsylvania State University, was 
employed from 1984 to make the first in-situ measurements of sulfur isotopes on 
the ion probe at the Research School of Earth Sciences (RSES). In the following 
decade, he applied this technique to a diverse range of geological problems, 
from the Pb-Zn deposits of the Australian Proterozoic to the sulfur isotopic 
variation of sulfides in geothermal systems and the sulfur isotopic composition 
of sulfide inclusions in diamonds. He joined Western Mining Company about 
1994 and worked at Olympic Dam for a time as the Chief Geologist. His work on 
in-situ stable isotope analysis was a genuine pioneering effort. After a break of 
more than a decade and following technological advances, RSES is once again 
establishing the capacity to make in-situ stable isotope studies. At the time he 
left the ANU, Stewart was the longest-serving visitor at the RSES. 

Dr Caroline Perkins’ research, funded through an ARC Linkage Grant and 
Australian Mineral Industry Research Association (AMIRA) project (P334A), 
1990–96, made the first systematic age determinations of mineral deposits in 
the Tasman Fold Belt system using Ar-Ar dating techniques. She worked jointly 
with the Ar-Ar laboratory at the RSES and worked and published extensively 
on a diverse range of problems, including the geochronology of the Mount 
Read volcanics; timing of shoshonitic magmatism and mineralisation in central-
western New South Wales; and Ar-Ar geochronology on the Mount Isa Cu ore 
body. Dr Steve Lonker was an ARC-funded Postdoctoral Fellow, who worked 
on mineral chemistry of geothermal systems in New Zealand and Iceland from 
1989 to 1992. Other research projects are outlined in Chapter 6.


