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Morning Schedule 

Arrival 

8:30 – 8:55 AM 

Arrival, tea/coffee, and poster hanging 

Opening Plenary 

8:55 – 9:15 AM 

Welcome by GSA and GESSS-Q Committee, followed by Sponsorship talks from Arrow 

Energy and AIG 

Session 1 

9:15 – 10:15 AM 

Petrology and Geochronology 

Morning Tea 

10:15 – 10:45 AM 

Poster viewing & refreshments 

Keynote Speaker 

10:45 – 11:15 AM 

Ross Cayley 

Session 2 

11:15 – 12:15 PM 

Modelling and Experimental Geology 

Lunch 

12:15 – 1:00 PM 

Poster viewing, with food and refreshments provided 
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Afternoon Schedule 

Session 3 

1:00 – 2:00 PM 

Palaeontology, Palynology, and Marine Geology 

Keynote Speaker 

2:00 – 2:40 PM 

Dr. Jon Clarke 

Afternoon Tea 

2:40 – 3:00 PM 

Snacks, refreshments, and poster viewing 

Session 4 

3:00 – 4:00 PM 

Economic Geology 

Networking Event & Awards Presentation 

4:00 – 5:00 PM 

Refreshments, final poster viewing, networking, and awards presentation 

Event Finish 

5:00 PM 
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Oral Presentations 

Session 1 – Petrology and Geochronology 

Times Name University Presentation Title 

9:15 – 9:30 

AM 
Ross Chandler 

James Cook 

University, Honours 

The Magmatic Evolution And 

Rare Metal Potential Of The 

Southern Peak Range Volcanics, 

Central Qld 

9:30 – 9:45 

AM 

Aidan 

Kerrison 

Queensland 

University of 

Technology, Phd 

Spatial-Temporal Evolution Of 

Magmatism During Orogenesis: 

Implications For The Subduction 

Regime Along The Eastern 

Australian Margin During The 

Permo-Triassic 

9:45 – 

10:00 AM 

Ruadhan 

Magee 

The University of 

Queensland, PhD 

Investigating The Run-Up To 

Destructive Volcanism At Mount 

Etna: Insights From 

Clinopyroxene Trace Element 

Zoning 

10:15 – 

10:30 AM 
Robert Emo 

Queensland 

University of 

Technology, PhD 

Evolution Of The Acasta Gneiss 

Complex Through Sr Isotope 

Analysis Of Apatite Inclusions In 

Zircon 
 

Session 2 – Modelling and Experimental Geology 

Times Name University Presentation Title 

11:15 – 

11:30 AM 

Alan Ryou 

Pearse 

Queensland 

University of 

Technology, 

Undergraduate 

SSNdesign: An R Package For 

Pseudo-Bayesian Optimal And 

Adaptive Experimental Designs 

On Stream Networks 

11:30 – 

11:45 AM 
Li Wan 

The University of 

Queensland, PhD 

Bathymetry Factors Controlling 

The Sedimentation On A Passive 

Margin Using Stratigraphic 

Forward Modelling 

11:45 – 

12:00 PM 
Sanjib Mondal 

The University of 

Queensland, PhD 

Numerical Modelling Of 3d Rock 

Fracture Propagation And 

Damage Evolution Using A 

Nonlocal Implicit Gradient 

Approach 

12:00 – 

12:15 PM 
Troy Smith 

The University of 

Queensland, PhD 

Numerical Modelling Of 

Orocline Formation Mechanisms 
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Session 3 – Palaeontology, Palynology, and Marine Geology 

Times Name University Presentation Title 

1:00 – 1:15 

PM 
Anicia Henne 

The University of 

Queensland, PhD 

Bacteria And Rock Interactions: 

Bioleaching At The Salobo Mine 

1:15 – 1:30 

PM 
Zak Brearley 

The University of 

Queensland, Honours 

Evidence For The Toarcian Mass 

Extinction Event In The Surat 

Basin 

1:30 – 1:45 

PM 

Michal 

Wenderlich 

James Cook 

University, PhD 

Shelf-Edge Deltas On The 

Central Great Barrier Reef 

1:45 – 2:00 

PM 

Jennifer 

Cooling 

The University of 

Queensland, PhD 

Palynology Of The Jurassic To 

Cretaceous Transition, Northern 

Surat Basin 
 

Session 4 – Economic Geology 

Times Name University Presentation Title 

3:00 – 3:15 

PM 

Ismail Ali Al 

habsi  

The University of 

Queensland, 

Undergraduate 

Lower Shuiaba Potiential In Al 

Barakah 

3:15 – 3:30 

PM 

Niraj Singh 

Thakuri 

Tribhuvan University, 

Masters 

 

Study On Geological Setting And 

The Semi-Precious Stones In The 

Marsyandi Valley From Khudi 

To Tal, Western Nepal 

3:30 – 3:45 

PM 

Atiqullah 

Amiri 

The University of 

Queensland, Honours 

Mineralogical And Geochemical 

Characterization Of Natural 

Zeolites From Parana Basin 

Southern Brazil, For Their 

Potential Agricultural And 

Environmental Applications. 

3:45 – 4:00 

PM 
Sanju Khatri 

Tribhuvan University, 

Masters 

Geology And Mineral Resources 

Of Naubise-Tistung Area, Central 

Nepal, Lesser Himalaya. 
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Poster Presentations 
Name University Poster Title 

Alan Ryou Pearse 
Queensland University of 

Technology, Undergraduate 

 

SSNdesign: An R Package For Pseudo-

Bayesian Optimal And Adaptive 

Experimental Designs On Stream 

Networks 

 

Allan Silva Gomes 
The University of Queensland, 

PhD 

 

40Ar/39Ar Geochronology Of Basic 

Volcanic Rocks From The Paranà 

Igneous Province, Brazil 

 

Anat Paz 
The University of Queensland, 

PhD 

 

Biogeochemical Cycling Of Iron Oxide 

In The Rhizosphere Of Plants Grown 

On Ferruginous Duricrust (Canga) 

 

Claire Amanda 

Brandt 

The University of Queensland, 

Honours 

 

Clinopyroxene Megacrysts As The 

Recorders Of Magmatic Histories: 

Investigating The Magmatic History Of 

Stromboli Volcano 

 

Edwina Williamson 
The University of Queensland, 

Honours 

 

Magnetic Susceptibility In Coal: Is It A 

Possibility? 

 

Grace Scullett-Dean 
The University of Queensland, 

Honours 

 

Trace Element Incorporation Into Iron 

Oxides Within Bauxite Residues 

 

Joel Thomas 
The University of Queensland, 

Honours 

 

Platinum Mineralisation And 

Distribution In The Bacuri Chromite 

Deposit, Amapa State, Brazil 

 

Joseph Knafelc 
Queensland University of 

Technology, PhD 

 

Havre 2012 Eruption: Reassessing 

Evidence For Deep Submarine 

Explosive Eruptions 

 

Kristy Guerin 
Queensland University of 

Technology, PhD 

 

Wildfires As An Agent Of Geochemical 

And Mineralogical Differentiation At 

The Earth's Surface 

 

Li Wan 
The University of Queensland, 

PhD 

 

Bathymetry Factors Controlling The 

Sedimentation On A Passive Margin 

Using Stratigraphic Forward Modelling 
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Matthew Campbell 
The University of Queensland, 

PhD 

 

Late Paleozoic-Mesozoic Basin 

Evolution Of The Murihiku Terrane, 

New Zealand: Insight From U-Pb Ages 

And Trace Element Compositions 

 

Owen Kai Welsh 
The University of Queensland, 

Honours 

 

Geochemical Insights Into The 

Ohakune And Pukeonake (TVZ, NZ) 

Magmatic Plumbing Systems 

 

Qian Zhao 
The University of Queensland, 

PhD 

 

Numerical Investigation Of Impulse 

Wave Induced Mechanical Vibration To 

Enhance Permeability Of Coal Seam 

Gas Reservoirs 

 

Rachael Ciesiolka 
The University of Queensland, 

Honours 

 

Detrital Zircon Provenance Of The 

Precipice Sandstone, Surat Basin 

 

Vanessa Salomao de 

Santiago 

The University of Queensland, 

PhD 

 

Dynamic Modelling Of Coal Seam Gas 

Production: Understanding How 

Individual Coal Seams Contribute To 

Production Profiles. 
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Keynote Speakers 
 

 

Dr. Jon Clarke 

Dr Jon Clarke, a geologist from Canberra, is the president of the Mars Society Australia, a 

member of the Mars Society International Steering Committee, Director of Science at the Mars 

Desert Research Station in Utah, fellow of the Institute for the Study of Christianity in an Age 

of Science and Technology and past geologist at Geoscience Australia. Dr Clarke graduated as 

a palaeontologist before completing his PhD focusing on carbonate sedimentology and 

paleoecology. His career spans a broad range of earth sciences including petroleum geology, 

coal geology, sedimentology, marine surveys in the Indian and Southern Oceans and metal 

exploration throughout Australia, the Philippines and Chile.  

 

His recent work has focused on the evolution of the landscapes of Australia, including the 

sedimentology and structures of Cainozoic basins and the mapping of aquifers and salinity.   

 

A fascinating and distinctly different interest of Dr. Jon Clarke is Martian research which 

includes studying terrestrial analogues of Martian landscapes and developing exploration 

strategies for future missions to mars including areas of Utah in the United States, New 

Zealand, India and South Australia. This work includes research in geology, geomorphology, 

astrobiology and exploration techniques.  
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Ross Cayley 

From Victoria to Australia to the World – how deep integration of multiple Earth Science 

disciplines and dataset types can: help constrain Earth behaviour; enable new understandings 

of ancient, complex, poorly-exposed terranes; deliver predictive capacity and support 

UNCOVER and; be good fun in the process. 

Ross Cayley graduated from Melbourne University in 1988. He joined the Geological Survey 

of Victoria (GSV) as a structural geologist in 1990. Over twenty years of field-based research 

experience across SE Australia, in conjunction with involvement in regional-scale deep seismic 

reflection and potential field geophysics projects, in collaboration with Geoscience Australia, 

the pmd*CRC, AuScope, Geological Survey NSW, and private industry, have underpinned the 

development of a radical new geodynamic model for the whole Tasmanides of eastern Australia 

– the Lachlan Orocline model. The geodynamics underpinning the Lachlan Orocline model 

were published in NATURE in 2014 in collaboration with Monash University researchers. 

Write-up of the detailed Lachlan Orocline model continues, in collaboration with Robert 

Musgrave (NSW geological survey).  Field-geological constraints to this model are well 

exposed in Victoria and have been extended into all adjacent States by reinterpreting legacy 

geological data in the light of modern geophysics. The results have provided a regional-scale 

geodynamic template that extends farther afield, into SE (ie. the Thomson Orogen) and FN (ie 

the Charters Towers, Broken River, etc. provinces) Queensland, and includes the North 

Australian Craton. The Lachlan Orocline model introduces a novel narrative for the evolution 

of all this geology throughout the Early Palaeozoic. Ross lives in Melbourne with long-

suffering partner Jane. 
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Abstracts 
 

 

The magmatic evolution and rare metal potential of the southern Peak Range Volcanics, 

central QLD 

R. Chandler 

James Cook University, ross.chandler@my.jcu.edu.au 

The southern Peak Range Volcanics in central Queensland consist of Oligocene metaluminous 

trachytes and a variety of predominantly peralkaline rhyolites. Major and trace element 

geochemistry relates the separate rock types as each representing a distinct step in the 

fractionation sequence of a large, crystallising magma chamber. Modelling suggests the 99% 

alkali-feldspar-dominated crystallisation of an alkali basalt melt at a shallow crustal position 

as the formational mechanism behind the most evolved rhyolites of the southern Peak Range 

Volcanics.  

A notable feature of the most evolved rhyolites is a late-stage-magmatic agpaitic assemblage 

of dalyite, a eudialyte-like mineral and aegirine. This discovery identifies the Peak Range 

Volcanics as a new addition to the 10 global occurrences of silica-oversaturated rocks 

containing magmatic agpaitic assemblages. In addition to the unusual mineralogy, the most 

evolved rhyolites in the southern group display extreme enrichment in rare metals (Zr, Nb, Hf, 

Ta and REE) including Zr (up to 5700 ppm), Nb (up to 880 ppm), Hf (up to 140 ppm), Ta (up 

to 70 ppm), La (up to 525 ppm) and Y (up to 450 ppm). This rare metal enrichment combined 

with the large tonnages (>200Mt) of a number of the rhyolite bodies in the southern Peak Range 

Volcanics indicates their potential to be utilised as rare metal resources. 

  

mailto:ross.chandler@my.jcu.edu.au
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Spatial-temporal evolution of magmatism during orogenesis: implications for the 

subduction regime along the eastern Australian margin during the Permo-Triassic 

A. Kerrison1, S. Bryan1, D. Gust1, C. Allen1 

1Queensland University of Technology, aidan.kerrison@hdr.qut.edu.au 

The Hunter-Bowen Orogeny is a series of contractional events responsible for the development 

of a fold-and-thrust belt in the New England Orogen (NEO) and the inversion of the Bowen 

foreland basin during the Late Permian to Middle Triassic (ca. 265-235 Ma). Flat-slab 

subduction has been hypothesised as a driving mechanism for deformation during the Hunter-

Bowen event. However, synchronous with contractional deformation is a period of spatially 

broad, voluminous magmatism. Persistent syn-tectonic magmatism questions the validity of a 

flat-slab subduction model, which is intrinsically associated with the shut-down of arc 

magmatism. The timing of magmatism during the Permo-Triassic is largely based on K/Ar 

which are shown to have been disturbed by Hunter-Bowen deformation and younger tectono-

thermal events. New U-Pb zircon ages have revealed that syn-tectonic magmatism is less 

extensive than previously thought, with numerous granitoids assigned as “Late Permian-Early 

Triassic” in the northern NEO emplaced during the Late Triassic. A distinct pulse of 

magmatism has been recognised at ca. 240 Ma, forming a linear belt from Marlborough to 

Nanago. These intrusions are generally small, contain a ca. 260 Ma population of zircons, 

possibly inherited from a previous pulse of magmatism and have distinctly differing zircon 

chronochemistry to magmatism pre- and post-orogenesis. Notably, there is an absence in 

magmatism between Mackay and Marlborough (northern-most NEO) during the Middle 

Permian-Early Triassic. Magmatism returns in this region during the Middle Triassic, however, 

it is distinctly A-type in character. This presentation will include new geochronological and 

chronochemical data for 22 intrusions assigned as “Late Permian-Early Triassic” from the 

northern NEO to continue defining the spatial-temporal evolution of magmatism during the 

Hunter-Bowen Orogeny. 
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Investigating the run-up to destructive volcanism at Mount Etna: Insights from 

clinopyroxene trace element zoning 

R. Magee 

The University of Queensland, ruadhan.magee@uq.edu.au 

The 1669 flank eruption of Mount Etna (Sicily, Italy) was one of the most voluminous and 

destructive in its recorded history. We present a multi-method approach to reconstruct magma 

dynamics in the plumbing system preceding the eruption. Laser ablation ICP-MS mapping of 

clinopyroxene megacrysts reveals sharp compositional zoning, not seen in major element 

transects. Trace element concentrations, including Cr, Ni, Zr and Rare Earth Elements, show 

that core, mantle and rim regions originated in distinct magmatic environments. Chromium-

rich cores (400 - 1315 ppm) are in disequilibrium with the glassy host groundmass and indicate 

crystal inheritance from a primitive magma source. Oscillatory zoning in the mantle of the 

crystals records a sustained period of magma replenishment and crystallisation. Finally, 

ubiquitous Cr-rich rims (150-260 ppm) are in equilibrium with the groundmass and rich in melt 

inclusions, suggesting a final recharge event that induced rapid crystal growth and eruption. 

The lack of correlation between major and trace elements at mantle-rim transitions suggests 

that this eruption was triggered by cryptic mixing, involving two melts of similar composition. 

Assuming a growth rate of 10-8 cm/s (Armienti et al, 2013) for clinopyroxene rims up to 236 

Âµm in thickness, this mixing began a maximum of 32 days before the eruption onset. 

Combined with data from olivine populations crystallised at shallower levels in the plumbing 

system (Kahl et al, 2017), this study presents a comprehensive model for pre-eruptive magma 

dynamics at Mount Etna. 
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Evolution of the Acasta Gneiss Complex through Sr isotope analysis of apatite 

inclusions in zircon 

R. Emo1, M. A. Smit2, M. Schmitt3, E. Kooijman3, E. E. Scherer4, W. Bleeker5, K. Mezger6 

1Queensland University of Technology, emor@tcd.ie 

2Department of Earth, Ocean and Atmospheric Sciences, University of British Columbia, 

2020-2207 Main Mall, Vancouver, BC V6T 1Z4, Canada  

3Institut für Mineralogie, Westfälische Wilhelms-Universität, Corrensstraße 24, Münster, 

48149, Germany 

4Institut für Geologie und Mineralogie, Universität zu Köln, Cologne, D-50674, Germany 

5Geological Survey of Canada, 601 Booth Street, Ottawa, ON K1A0E8, Canada 

6Institut für Geologie, Universität Bern, Baltzerstrasse 1-3, Bern, 3012, Switzerland 

Earth’s early crustal evolution can be studied through the analysis of Eoarchean rocks. 

However, such rocks are often poorly preserved in the geological record. The Acasta Gneiss 

Complex (AGC), Northwest Territories, Canada, is one of the few areas where intact rocks of 

this age are found. Studies have suggested the involvement of a Hadean source in the formation 

of the AGC, yet the nature of this source remains enigmatic. Rb/Sr and Sr isotope analysis may 

be used to reveal the composition of this ancient source as the Rb/Sr system provides a 

potentially powerful proxy for crustal evolution and composition. As Rb is a highly 

incompatible element, it is enriched in felsic reservoirs relative to Sr, and subsequently 

develops higher 87Sr/86Sr with time. However, whole rock open-system behaviour is prevalent 

during metamorphism and hydrothermal alteration, and therefore the Rb-Sr system has thus far 

been underutilised in early crustal evolution studies. To avoid this issue, we analyse primary 

apatite inclusions preserved in robust zircon host crystals. Recent advances in laser ablation 

multi-collector inductively coupled plasma mass spectrometry now allows for 87Sr/86Sr 

analysis of small apatite inclusions within zircon (30-50 μm). These analyses can be combined 

with zircon U-Pb age data to constrain the initial 87Sr/86Sr of rocks from the AGC. This result 

is then used to estimate the Rb/Sr value of the Hadean source and thus investigate its 

composition and evolution.  

mailto:emor@tcd.ie
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SSNdesign: An R package for pseudo-Bayesian optimal and adaptive experimental 

designs on stream networks 

A. Ryou Pearse 

Queensland University of Technology, alan.pearse@connect.qut.edu.au 

Optimal and adaptive experimental designs maximise the information gained from limited 

samples. Optimal designs are paramount when precise predictions or parameter estimates are 

required but data collection is resource intensive, as is the case for environmental monitoring 

and geological exploration. R packages exist to find optimal designs for a few settings; e.g. 

geospt and OPDOE. However, to our knowledge, there are no R packages for optimal design 

problems for stream and river networks. Stream networks provide a unique design challenge 

due to their branching structure and flow accumulation as water moves downstream. Given 

these statistical challenges and the importance of healthy freshwater ecosystems, 

computational tools for designing effective monitoring programs on streams with minimal cost 

for maximum impact are sorely needed. This is also true from a geological exploration 

perspective, since fluvial systems can hold valuable minerals such as gold. Here, we present 

SSNdesign; an R package for finding pseudo-Bayesian optimal and adaptive designs on stream 

networks. We demonstrate the capability of the package generally with respect to stream 

network data. We also show the application of this package in an environmental management 

and an exploration setting to construct the best possible sampling scheme for accurate 

predictions of environmental and geological variables on a stream network.  
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Bathymetry factors controlling the sedimentation on a passive margin using 

stratigraphic forward modelling 

L. Wan 

The University of Queensland, li.wan1@uqconnect.edu.au 

The present work modified six bathymetric parameters based on the actual bathymetry of Perth 

Canyon, Western Australia to investigate the bathymetry control on the delta-canyon-fan 

system on a passive margin, including shelf gradient, shelf width, slope gradient, canyon 

sinuosity, canyon depth, and basin gradient.  

A total of 51 stratigraphic forward models are analysed to reveal the variation of the distribution 

of sediments and channels with bathymetry changes. The dimensions are measured to provide 

the relationships with bathymetric parameters. The deposition/erosion amount (mean 

thickness, area, volume) in each sub-environment is precisely calculated to provide sediment 

budget partitioning. The canyon evolution with varieties of depth, sinuosity and gradient are 

compared together combining the analysis of current velocity, channel migration, and tributary 

confluences.  

The research shows the existence of shelf break and slope break (namely the assemblage of 

low shelf gradient, high slope gradient, and low basin gradient) favours delivering sediment 

into deepwater and accumulating at the toe-of-slope. No matter how bathymetry changes the 

middle canyon bend (not highly impacted by shelf bathymetry or slope bathymetry) will not 

be straightened. The downstream changes of bathymetry may influence the deposition 

upstream by changing the sediment amount in the canyon head and canyon mouth. The excess 

sediments there may prohibit the downstream transportation of upstream sediments. 

This study can provide more holistic and accurate insights for the response of deepwater 

sedimentation to bathymetry variation.    
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Numerical modelling of 3D rock fracture propagation and damage evolution using a 

nonlocal implicit gradient approach 

S. Mondal1, L. Olsen-Kettle2, L.Gross1 

1The University of Queensland, s.mondal@uq.edu.au 

2Swinburne University of Technology, John Street, Hawthorn, Victoria, 3122, Australia 

The process of fracture propagation and damage evolution is important in many industrial 

processes and has applications in many areas such as the mining industry, composite materials, 

earthquake simulations, and hydraulic fracturing in oil and gas extraction. For brittle solids 

continuum damage mechanics provides a tool to model damage evolution and fracture 

propagation on a macroscopic length scale. A well-known problem which arises in “local” 

damage models is the pathological mesh dependence and strain localization. There are several 

ways to regularize this problem, in this work we employ the implicit gradient damage 

formulation of Peerlings et al., IJSS, 2001. The basic concept of the nonlocal implicit gradient 

model is that the stress at a given point depends not only on the strain at that point but also on 

the nearby strain field. The local equivalent strain is replaced with a nonlocal equivalent strain 

which involves solving a system of partial differential equations (PDEs). We solve this system 

of PDEs using the FEM and the split operator method. This method does not consider the full 

coupling of the static equilibrium equation and the Helmholtz’ equation for the nonlocal 

equivalent strain to reduce the computing time for 3D specimens. The damage evolution for 

three loading experiments are considered: uniaxial compression of a rock with a weak zone, 

homogeneous L-shaped specimen under a lateral load and uniaxial compression of a rock with 

a pre-existing surface flaw. We demonstrate the efficiency of this method in removing the mesh 

dependence and comparison with experimental results. 

  

mailto:s.mondal@uq.edu.au
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Numerical modelling of orocline formation mechanisms 

T. Smith 

The University of Queensland, troy.smith@uq.edu.au 

Orocline formation is a contested issue in tectonics research, with debate over whether buckling 

or bending is the mechanism responsible. While there has been extensive research comparing 

these mechanisms from a geological perspective, there is very little numerical comparison of 

buckling and bending. Given that many lines of geological evidence are not unique to either 

model, this represents a significant knowledge gap. In this work, we utilised geodynamic 

modelling to compare changes in ribbon geometry and pressure distribution between buckling 

and bending. Modelling results found significant differences between the pressure 

distributions, thickening values, geometry and styles of folding of the two mechanisms. These 

results show that in a simple numerical model it is possible to determine whether a layer has 

buckled or bent post-deformation. Further, significant variability is observed in buckling 

models, which contrasts with the more consistent shapes seen in bending models and highlights 

the comparative inconsistency of the buckling mechanism for orocline formation. 
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Bacteria and rock interactions: Bioleaching at the Salobo Mine 

A. Henne1, G. Southam1 

1The University of Queensland, a.henen@uq.edu.au 

Iron- and sulphur- oxidising bacteria are used in commercial bioleaching plants to indirectly 

enhance the extraction of metals, such as copper, from usually low-grade materials. In these 

bioleaching plants, iron-sulphides such as pyrite and chalcopyrite generally supply the iron and 

sulphur needed to meet the bacteria’s energy needs and provide the necessary acidity. Our 

research of natural processes in weathering environments at Salobo as well as bench-top 

leaching trials indicate however, that endemic iron-oxidising bacteria from the Salobo mine 

can access iron from other sources such as silicates and magnetite. Interaction between bacteria 

and these minerals in the complex, natural system at Salobo has implications for bioleaching 

processes. 
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Evidence for the Toarcian mass extinction event in the Surat Basin 

Z. Brearley 

The University of Queensland, zak.brearley@outlook.com 

Episodes of extreme climate change in the Early Toarcian saw the development of oceanic 

anoxia and a resultant mass extinction event. Whilst there is a great deal of literature focused 

on the Toarcian-Pliensbachian mass extinction event, a large proportion of this work has 

focused on deep marine sequences that were distal to the proposed source. Because of this, 

there is a disparity in our understanding of climatic and environmental changes that occurred 

on the continents, with few studies being done on continental sequences. Distinct stratigraphic 

marker beds in Queensland’s Surat basin may provide key insights into the continental effects 

of this climatic event. Through the development of a chemo-stratigraphic section of the lower 

Surat basin, it is believed that the changes seen will directly mirror change in the Early Jurassic 

climate. 
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Shelf-edge Deltas on the Central Great Barrier Reef 

M. Wenderlich1, J. Daniell1 

1James Cook University, michal.wenderlich1@gmail.com 

Sediment cores from the continental slope and Queensland Trough adjacent to the central Great 

Barrier Reef indicate that the greatest volumes of siliciclastic sediment were deposited during 

the mid to late transgression rather than lowstand. A resulting hypothesis is that during 

lowstand the barrier reef itself limits shelf-edge delta deposition by trapping sediment and 

during late transgression, shelf-trapped sediment is released to the continental slope via the 

subsequent scouring of the shelf. However, a recent study confirmed the presence of shelf-edge 

deltas associated with the largest contributor of sediment on the Great Barrier Reef, the 

Burdekin River. Shelf-edge deltas on the central Great Barrier Reef are preserved due to their 

deposition onto a terrace on the upper continental slope. The terrace is broad and subsequently 

limits incision of the deltas by submarine canyons. This study uses reflection seismic and 

regional bathymetry to identify and describe four additional shelf-edge delta lobes off the coast 

of Cairns. Here, the terrace is narrow and some deltas are incised by canyons. The presence of 

widespread shelf-edge deltas disagrees with the prevailing model of sedimentation on the 

margin of the central Great Barrier Reef. Sediment trapping by reefs appears to be an important 

process further north where the barrier reef is most extensively developed. These results 

highlight the complex nature of sedimentary processes on the margin of the Great Barrier Reef. 

Further research is required to link sedimentary processes on the margin and their deposits in 

adjacent offshore basins.  
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Palynology of the Jurassic to Cretaceous transition, northern Surat Basin 

J. Cooling 

The University of Queensland, jennifer.cooling001@gmail.com 

The Gubberamunda Sandstone and Orallo Formation are the last two formations from the Surat 

Basin succession not to have undergone detailed palynological study. While they lack the 

abundant coal seam gas resources of some of the older Surat Basin Formations they do contain 

regionally significant aquifers and represent the most complete record of deposition in 

Queensland during the Jurassic-Cretaceous transition. This project consists of a systematic 

study of the palynomorphs from the upper Westbourne Formation, the Gubberamunda 

Sandstone, the Orallo Formation and the lower Mooga Sandstone. This has been undertaken 

using samples from three Geological Survey of Queensland stratigraphic holes from across the 

northern part of the Surat Basin DRD 26 in the west, Roma 2 in the centre and Dalby 1 to the 

east. The 83 palynological samples analysed have yielded over 200 species from across more 

than 100 genera. Analysis of this data will: 

- Enable evaluation of the pan-Australian palynostratigraphic schemes use in the Surat Basin 

during the J-K transition.  

- Possibly allow new subdivisions to be created improving correlations both on an intra- and 

inter-basinal level.  

- Provide paleogeographic, paleoenvironmental, paleoclimate and paleofloristic information on 

the Surat Basin during the J-K transition.   
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Lower shuiaba potiential in Al Barakah 

I. Ali Al Habsi 

The University of Queensland, ah_mmo@hotmail.com 

The project was mainly investigating on one of the formations for the OXY’s blocks 

(Occidental Petroleum Corporation). Within the Shuiaba formation in the Al Barakah area the 

company produces from the upper formation, believing that they cannot produce from the 

lower formation, since they produce from upper. However, the project provided some evidence 

of the possibility of finding oil and gas in the lower formation according to mud logs and wells. 

Interestingly, there was an issue of low resistivity readings among the wells which brought an 

attention to a deep investigation on the project. The area of this formation had around thirty 

wells and three out of thirty were proposed to a future drilling plan for the company. 
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Study on geological setting and the semi-precious stones in the Marsyandi Valley from 

Khudi to Tal, Western Nepal 

N. Singh Thakuri1, L. Prasad Paudel1 

1Tribhuvan University, University Campus, TU Kirtipur, Kathmandu, Nepal, 

niraj.thakuri444@gmail.com 

The study area covers the northern part of Besi Shahar along the Marsyangdi Valley around 

the Khudi-Tal area, Western Nepal. It comprises the terrain of Lesser Himalaya in its South 

and Higher Himalaya in its North. The study is focused on geological setting, petrography, 

metamorphic grade and distribution of semiprecious stone. The geological setting is based on 

lithostratigraphy and geological structures. The lithological units of the Lesser Himalaya from 

bottom to top are pelitic schist, white quartzite and schist, metacarbonates, graphitic schist and 

laminated white quartzites and garnet schist. Similarly, the lithological units of Higher 

Himalayan are kyanite gneiss, banded gneiss and quartzite, banded gneiss I, kyanite-garnet 

gneiss and banded gneiss II. The petrographic analysis concludes almost constant mineral 

assemblages around Lesser Himalaya as garnet + muscovite + biotite + plagioclase + quartzite 

and Higher Himalaya as kyanite + garnet+ muscovite + biotite + feldspar + quartzite in Khudi-

Tal area. The study reported the rocks of amphiolite facies. The Khudi-Tal area comprises of 

garnet isograd zone in the southern part and kyanite isograd zone in the northern part. The 

regional scale geological structure is Main Central Thrust and meso-scale structures are meso-

scopic fold, foliation, lineation, quartz veins and boudins. The reddish brown and pink garnet 

and blue kyanite are the main varieties of semi-precious stones are found in various lithological 

units of Khudi-Tal area. Most of them are of industrial grade. 
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Mineralogical and Geochemical characterization of natural zeolites from Parana basin 

southern Brazil, for their potential agricultural and environmental applications. 

A. Amiri 

The University of Queensland, atiqullah.amiri@uq.net.au 

Zeolites are a group of hydrated tectosilicate minerals with open structure. Zeolites structure 

with interconnected space is made of aluminium-silicate tetrahedrons (SiO4 / AlO4). Various 

number of alkali and alkali-earth elements are loosely bond with zeolites structure. Zeolites 

with specific properties has wide industrial usage; dehydration and rehydration makes them a 

suitable desiccant. Their structure is used as molecular sieve. Zeolites cation exchange capacity 

and absorption ability are the most used properties in agricultural, environmental and industrial 

applications. Zeolites are used in agriculture for water retention, and slow release of nutrients. 

Zeolites are widely used to immobilise toxic element, heavy metals, and acidic/organic ions in 

soil and water. Mineralogical and geochemical characteristics of big zeolite occurrence in 

Parana basin in southern Brazil is unknown to date. The aim of the research is to identify and 

characterise this zeolite occurrence. Optical microscopy, XRD, and SEM is applied on 

collected samples to identify and quantify the dominant zeolite species. Further analytical 

methods like Fourier Transform IR (FTIR), differential thermal analysis (DTA) and thermal 

gravimetric analysis (TGA) will be applied to determine their thermal and geochemical 

characteristic. Based on the identified species and characteristics, potential application is 

determined. Currently Brazilian zeolite demand is supplied by imports. Therefore, this zeolite 

occurrence is a potential local supply. Brazilian Imported zeolite is used for phosphate 

replacement in washing powder, pet food and water treatment. Parana basin zeolites has 

potential to replace imports, and to establish additional market with other applications, 

specifically agricultural application.  
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Geology and mineral resources of Naubise-Tistung area, central Nepal, lesser Himalaya 

S. Khatri 

Tribhuvan University, University Campus, TU Kirtipur, Kathmandu, Nepal, 

sanju.vp7@gmail.com 

Geological study was carried out along Naubise-Tistung area. In this paper, a 1:25000 

geological map is presented based on geological field work. An overview of geology of mineral 

resources of Naubise-Tistung area is presented, including the discussion of stratigraphic 

relation between Bhimphedi Group and Phulchauki Group of Kathmandu Complex. The 

principal lithologies of the area include rocks of Markhu Formation of Bhimphedi Group and 

Tistung Formation, Sopyang Formation, Chandragiri Limestone, Chitlang Formation of 

Phulchauki Group. All the Units of the area rest transitionally over one another. The study area 

cover both the flank of Mahabharat synclinorium. The pole plot of beds and foliations of the 

area shows E-W trending of this regional scale fold. The study recorded chlorite and biotite 

zone in the area, besides the rocks of Markhu Formation and Tistung Formation, all other units 

comprises rocks of chlorite grade. The grade of metamorphism decreases from older Markhu 

Formation to younger Chitlang Formation. No potential metallic mineral, however 

economically viable non-metallic mineral was present in the Naubise-Tistung area.  
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40Ar/39Ar geochronology of basic volcanic rocks from the Paranà Igneous Province, 

Brazil 

A. Silva Gomes 

The University of Queensland, a.gomes@uq.edu.au 

Flood basalt eruptions are frequently linked to global extinction events. Estimating magma 

extrusion rates is a key factor in determining whether flood basalt magmatism may have 

triggered the environmental changes that cause mass extinctions. The Paranà Igneous Province 

(PIP), Brazil, is a voluminous and purportedly short-lived province with its major emplacement 

stage at 135Â±1 Ma, but there are doubts if this extrusion event triggered mass extinctions. 

The Valanginian Oceanic Anoxic Event (OAE), which is commonly assumed to have been 

induced by the Paranà volcanism, seems to have preceded the main extrusion phase. Some 

authors suggest that extrusion could be more protracted than currently accepted because only 

the southern part of the PIP has been thoroughly dated. If the extrusion event was indeed longer 

than currently accepted, the Paranà event may not have promoted the drastic changes in the 

planet’s atmosphere that would have led to extinction events. To test whether extrusion is short- 

or long-lived, borehole samples from the northern PIP, traversing the entire volcanic 

stratigraphy in a volumetrically significant area that has not been previously investigated, are 

being currently dated by the 40Ar/39Ar incremental-heating method. New 40Ar/39Ar ages 

obtained from a stratigraphically well-constrained set of samples will provide a high-resolution 

chronostratigraphy for the volcanic sequence, allowing to test whether the northern and 

southern segments of the PIP were coevally erupted at 135 Ma. If the results reveal that the 

extrusion was indeed rapid and catastrophic, the age of the Valanginian OAE may have to be 

revised, as recently proposed. 
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Biogeochemical cycling of iron oxide in the rhizosphere of plants grown on ferruginous 

duricrust (canga) 

A. Paz1, E. J. Gagen1, G. Southam1 

1The University of Queensland, a.paz@uq.edu.au 

Weathered banded iron formations (BIF) and supergene iron ore deposits are typically 

blanketed by goethite-cemented ferruginous duricrust, also known as canga. In the process of 

canga formation, goethite undergoes recurrent dissolution-recrystallization via the 

biogeochemical cycling of iron, a common process that occurs in surface to near-surface 

environments. This pattern of goethite partial dissolution and reprecipitation in canga is 

hypothesized to be organically catalyzed, specifically by plants and bacteria. Therefore, 

understanding the contribution of endemic metallophyte plants and the associated rhizosphere 

microorganisms to the iron biochemical cycle is crucial when trying to elucidate the biological 

factors involved in the process of canga formation. 

Field observations from the elevated plateaus within the Quadrilátero Ferrífero and Carajás 

regions in Brazil, where canga can range from 1-30 m in thickness, suggest past and present 

biological cycling of iron within canga. Naturally occurring, fine loose lateritic grains, in 

proximity to plant bases, showed partial consolidation within a 20-month sampling interval. 

Further, electron microscopic analysis reveals intimate intergrowth of roots with Fe-oxides. 

Evidence of ferruginized roots, biofilms and other organic matter, analysed using energy 

dispersive spectroscopy, indicates a strong link between organic activity and iron cycling. This 

correlates to the roots’ ability to form micro-environments within canga (e.g., acid-reducing 

conditions) which favours Fe reduction and dissolution followed by oxidation and 

reprecipitation once exposed to atmospheric oxygen. Our current work focuses on harnessing 

this existing biogeochemical iron cycle in order to promote the formation of canga in a 

laboratory setting, aiming for post-mining rehabilitation of iron ore sites by promoting the 

recreation of these unique ferruginous duricrusts and the ecosystem it supports. 
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Clinopyroxene megacrysts as the recorders of magmatic histories: Investigating the 

magmatic history of Stromboli volcano 

C. A. Brandt 

The University of Queensland, c_brandt@outlook.com 

Stromboli has been continuously erupting since ~400AD, however it is not well understood 

when or why the volcano shifted to its present phase of “strombolian” activity. The products 

of Roman era activity (2.4-1.8 ka) include megacrysts (>5 mm) of clinopyroxene that 

potentially record protracted magmatic histories. Here we apply a combination of detailed 

petrography and in-situ major and trace element analysis on twelve megacrysts to identify pre-

eruptive processes and volcanic eruption triggers and constrain the inception of Stromboli’s 

current steady state activity. 

The megacrysts were carefully cleaned, photographed and mounted both parallel and 

orthogonal to their crystallographic axes. Petrographic observations and compositional data 

reveal three distinct domains in the megacrysts: cores (Mg# 70.6-76), oscillatory zoned mantles 

(Mg# 71.6-77.9) and rims (Mg# 72-76.8). Sector zoning is observed in all domains and causes 

an average shift in SiO2 of ~1.2 wt.% between sectors parallel and perpendicular to the c-axis. 

Inclusions (magnetite, plagioclase, apatite, olivine and glass) are present in all domains but are 

particularly abundant in the mantles.  

Concentric zoning observed in Cr maps suggests repeated magma mixing in the plumbing 

system, over centennial timescales. Strong Cr enrichment along the rim indicate that primitive 

magma was injected into the feeder mush immediately (ca. 9 days) prior to eruption. However, 

major element compositions are less Mg#-rich than in present-day volcanism, suggesting that 

steady-state activity was not yet established in the Roman era. Our data suggest that eruptions 

are triggered by magma mixing, and changes in general eruptive style occur over historical 

timescales. 
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Magnetic susceptibility in coal: Is it a possibility? 

E. Williamson 

The University of Queensland, edwina.williamson@uqconnect.edu.au 

Igneous dykes and sills that have intruded into coal basins can often reduce the economic value 

of the coal through changing the coal quality and creating dilution. When adding a heat source 

from intrusions, coals can undergo contact metamorphism which can lead to large amounts of 

naturally coked coal causing a negative economic implication on exploration and development. 

For mining companies to create reasonable assumptions and mining models, the use of standard 

geophysical tools such as, long and short spaced density, natural gamma, resistivity, calliper 

and sonic, aid the exploration process during borehole surveys. The application of magnetic 

susceptibility is not used in a basic suite of wireline logs during exploration boreholes for the 

coal industry. Magnetic susceptibility could be used to determine if, in the heat affected coal, 

there is an exchange of mineralisation from the heat of the intrusion or from mineralisation 

caused by the geochemistry of the intrusion.  

Intrusions may not always show magnetic susceptibility due to the composition of the intrusion 

or lack of ferromagnetic minerals from both the intrusions and the coal. Due to this variation 

of magnetic susceptibility in intrusions, this research aims to understand the magnetic 

susceptibility of: 1) the associated heat affected coal zones, 2) the fresh coal and; 3) the 

intrusion. This will be done through: petrological descriptions of intrusions, logging magnetic 

susceptibility on fresh and heat affected coal and geochemical analysis of intrusions from the 

Moatize Basin, Mozambique. 

  



35 
 

Trace element incorporation into iron oxides within bauxite residues 

G. Scullett-Dean 

The University of Queensland, grace.scullettdean@uqconnect.edu.au 

Iron oxides make up a large proportion of bauxite residue (waste produced during the Bayer 

process for alumina production) and play an important role in hosting trace elements through 

either surface adsorption or isomorphous substitution. Bauxite residue can contain potentially 

biologically toxic concentrations of trace metals such as As, Cr, Mo, V and Zn, most likely 

associated with iron oxides, and which pose risks to successful remediation. Therefore, 

understanding the fundamental mechanisms of incorporation of these trace metals within iron 

oxides is of importance for understanding their speciation and mobility in bauxite residues 

throughout the remediation process. The present study investigated the incorporation of single 

and multiple metals (Al, Cr, Mo, V and Zn) into synthetic goethites and hematites. Element 

concentrations were quantified by a mixed acid digest followed by Inductively Coupled Plasma 

Optical Emission Spectroscopy, structures were characterised by X-ray diffraction, and the 

speciation of redox-sensitive substituents was characterised by X-ray Absorption Near Edge 

Spectroscopy. Preferential incorporation of trace elements was observed and the incorporation 

of metals was shown to alter unit cell dimensions of the synthetic iron oxides. The presence of 

metals also influenced crystal morphology, surface properties and chemical stability of the iron 

oxides. Results from this work are expected to provide insights into the structure, behaviour, 

and properties of iron oxides within bauxite residues and the broader environment.  
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Platinum mineralisation and distribution in the Bacuri chromite deposit, Amapa State, 

Brazil 

J. Thomas 

The University of Queensland, thomas.b.joel@gmail.com 

Potential for Pt mineralisation within the Bacuri Ultramafic/Mafic Layered Complex, Amapa, 

Brazil has been found to be improbable; there is no evidence to show a major sulphide 

saturation event has occurred and no distinct horizon that is enriched in Pt. What has been 

found is the sporadic enrichment of Pt and Pd in the upper ultramafic zone and evidence that 

platinum arsenide (Sperrylite) and palladium bismuth tellurides (Michenerite and 

Sobolevskite) may be found higher up in the stratigraphy in the upper mafic zone. The 

occurrence of small scale sulphide saturation at the chromite-melt interface during chromite 

precipitation and crystal settling has resulted in platinum group element (PGE) fractionation. 

With the formation of a mono-sulphide solid solution (mss) and substitution of PGEs into 

chromite, enriching chromitite in the complex with Ru, Ir, Os, and Rh, while Pt and Pd have 

been taken up by fractionated Cu-rich sulphide liquid. This Cu-rich sulphide liquid being 

expelled out of the chromite and up into the upper ultramafic zone via imperfect filter pressing. 

Some samples being enriched up to a factor of 23 times that of primitive mantle composition 

(7 ppb). Average values across the complex show slight depletion of Pt in serpentinite and 

metagabbro samples, showing that enrichment is localised. Depletion in Ru, Ir, Os, and Rh 

within the lower mafic zone indicates a lower zone of chromite precipitation, which would be 

evidence for repetition of the layered sequence. 
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Havre 2012 eruption: reassessing evidence for deep submarine explosive eruptions 

J. Knafelc1, S. Bryan1 

1Queensland University of Technology, joseph.knafelc@hdr.qut.edu.au 

Pumice rafts have in many cases been the only known product or surface expression of 

submarine silicic eruptions. The buoyant character and the production of significant volumes 

of highly vesiculated pumice have led to the general interpretation that pumice rafts record an 

explosive eruptive phase. This understanding has been recently challenged by the 2012 Havre 

eruption in the Kermadec arc that produced a substantial raft (>400 km2) but the summit of the 

volcano lies at around 900 meters below sea level where confining pressure of the overlying 

water column may have been sufficient to reduce or suppress magmatic volatile-driven 

explosivity. Recent surveying of the volcano summit revealed dominantly effusive eruptive 

products from the 2012 eruption. Similarities in major element chemistry and appearance 

between the seafloor eruptive products and pumice raft have led to interpretations that all 

eruptive products are genetically linked and produced during one effusive eruptive phase. 

However, observations of more diverse pumice raft material puts into question the similarity 

between the pumice raft and the effusive seafloor products. This project aims to further 

investigate the eruption mode that produced a diversity material in the Havre 2012 pumice raft. 
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Wildfires as an agent of geochemical and mineralogical differentiation at the Earth's 

surface 

K. Guerin1, D. Murphy1, S. Löhr2, L. Nothdurft1 

1Queensland University of Technology, kristy.guerin@hdr.qut.edu.au 

2Department of Earth & Planetary Sciences, Macquarie University, North Ryde 2109, 
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Wildfires are a prevalent phenomenon on the Earth’s surface and they have a significant 

influence on atmospheric composition, elemental cycling, plant life and soil composition. With 

reported surface temperatures of close to 850 °C, wildfires have a strong potential to 

significantly impact surficial geochemistry and mineralogy usually dominated by low 

temperature weathering reactions. Despite this, little is known about the contribution of 

wildfires to surficial mineralogy and geochemistry throughout Earth’s history. Previous work 

on the subject has identified ferruginous pisoliths as novel medium to determine the effects of 

wildfires on surficial geochemistry and mineralogy. Two distinct end members are identified: 

non-magnetic pisoliths, with typical low temperature weathering mineral assemblages; and 

magnetic pisoliths, consisting of maghemite with high temperature minerals such as chi-

alumina and hematite. It is proposed that magnetic pisoliths are formed from their non-

magnetic counterparts as a result of thermal alteration by wildfires. This project compares 

mineralogy and geochemistry of paired magnetic and non-magnetic pisoliths from various 

locations, as well as synthetic pisoliths that have undergone heating experiments. This research 

aims to characterise the mineralogical and geochemical changes seen in ferruginous pisoliths 

as a result of thermal alteration by wildfire. In addition to this, the stable mineralogy and good 

preservation potential makes fire-altered pisoliths an ideal medium to date palaeowildfire 

events. This project is in its early stages and preliminary results will be discussed. 
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Late Paleozoic-Mesozoic basin evolution of the Murihiku Terrane, New Zealand: 

Insight from U-Pb ages and trace element compositions 

M. Campbell 

The University of Queensland, m.campbell6@uq.edu.au 

Permian to Cretaceous supra-subduction tectonostratigraphic units, which formed along the 

eastern margin of Gondwana, are now preserved in eastern Australia (Tasmanides) and in the 

continental basement of the southwest Pacific region (Zealandia). These terranes are widely 

exposed in New Zealand and New Caledonia but their original position and tectonic 

configuration along the eastern Gondwana margin is not well constrained. In order to 

reconstruct the Permian to Jurassic eastern Gondwana margin, we produced new data from the 

Permian-Jurassic Murihiku Terrane in New Zealand. Our new U-Pb detrital zircon ages and 

trace element results, in combination with a synthesis of previously published geochronological 

data, show that sediment input was derived from a continental magmatic arc (Median 

Batholith). Deposition occurred in a fore-arc basin associated with a west-dipping subduction 

system, which existed along the Gondwanan margin. Late Permian-Early Triassic successions 

record isotopically primitive (c. 260-245 Ma) arc magmatism, indicating deposition in a 

relatively restricted basin. Middle Triassic-Late Jurassic successions record a significant 

change in the provenance and tectonic setting, showing an influx of older (c. 380-240) and 

younger (c. 240-145 Ma) detrital zircon age components, which are characteristic of magmatic 

pulses in the Median Batholith. The transition in basin provenance recorded in U-Pb ages and 

trace element concentrations during the Middle-Late Triassic corresponds with the onset of 

Darran Suite magmatism at c. 232 Ma, recording a flare up in continental arc magmatism in 

the Median Batholith, resulting in crustal thickening, high level emplacement of plutonic rocks, 

unroofing of granitic basement and regional unconformities in the Murihiku Terrane. 

Magmatism, deformation and uplift of basement rocks at c. 232 Ma are also recognised 

throughout different sectors of the southwest Pacific region (New Zealand, New Caledonia and 

eastern Australia), implying a larger-scale orogenic cycle associated with the Gondwanide 

Orogeny, likely driven by increased convergence rates following a plate reorganization event. 
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Geochemical insights into the Ohakune and Pukeonake (TVZ, NZ) magmatic plumbing 

systems 

O. K. Welsh 

The University of Queensland, owen.welsh@uq.net.au 

This research project aims to provide further insight into the magmatic plumbing systems 

feeding the Ohakune and Pukeonake satellite vents located within the Tongariro Volcanic 

Centre, New Zealand. Initial petrography, in-situ electron microprobe mineral analyses and 

thermobarometric estimates, undertaken during undergraduate research, generated a 

preliminary reconstruction of the magma plumbing system feeding volcanism. The present 

study aims to expand the petrological investigation across the complete volcanic stratigraphy 

to: 1) provide new insights on the dynamics of the plumbing system through time; 2) 

characterise the trace element budget of rejuvenating magma through LA-ICP-MS analysis of 

pyroxene phenocrysts; and 3) calculate the timing between mafic rejuvenation and eruption.  

The rocks are porphyritic basaltic andesites with phenocrysts of orthopyroxene, clinopyroxene, 

olivine, plagioclase and magnetite in a finely crystalline to glassy groundmass. The texture and 

compositional zoning of phenocryst populations provides a wealth of information on pre-

eruptive magmatic processes. Disequilibrium textures and reverse zoning patterns indicate that 

both Ohakune and Pukeonake hosted complex magmatic systems where mafic rejuvenation 

was a variably efficient trigger of volcanism. Despite being spatially and compositionally 

different, the compositional similarities between Ohakune and Pukeonake mineral products 

suggests a similar magmatic origin. Two-pyroxene barometry indicates magma stagnation in 

the lower crust, and the occurrence of plagioclase phenocrysts in Pukeonake suggests further 

shallow storage and degassing. Further refinement of the plumbing system model through time, 

together with timescales from mafic rejuvenation to eruption, will provide new constraints on 

the dynamics of mafic magma transport and eruptive hazards in the Tongariro active system. 
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Numerical investigation of impulse wave induced mechanical vibration to enhance 

permeability of coal seam gas reservoirs 

Q. Zhao 

The University of Queensland, q.zhao2@uqconnect.edu.au 

Impulse wave stimulation of rocks has been tested in laboratories. The laboratory data shows 

it may improve permeability and to enhance the production of oil and gas, but its mechanism 

still unclear mostly due to the difficulty to see what occurred inside during the experiment. 

This project provides an alternative way to quantitively study impulse wave induced 

permeability enhancement mechanism by using supercomputer simulations This is to 

numerically simulate the impulse wave induced dynamic behaviours in unconventional 

sample/formations subjected to various affecting factors (i.e. the physical attributes of impulse 

wave, media composition, geometric characteristics of a fracture/cleat and the network of 

multi-cleats, in-situ stress etc.), to investigate whether/how dynamics of the waves at interface 

and/or inside cleats affect the existing fractures/cleats and/or create new fractures/cleats etc.. 

This will help in better understanding and optimized design of this new stimulation technology 

for coal seam gas reservoirs. This study aims to:  

(1) generate coal cleat models from digital images (e.g. micro-CT) to conduct numerical 

simulation.  

(2) study coupling effects of multi-factors on wave propagation: (a)physical attributes of 

sources; (b) material composition (gas, fluid and solid); (c) position relationship, geometric 

characteristics and the number of cleats; (d) in-situ stress.  

(3) investigate the stimulation mechanism of impulse wave.  

(4) study the effects of impulse wave stimulation on fracturing and enhancing permeability 

towards a more effective impulse wave stimulation method to enhance permeability. 
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Detrital zircon provenance of the Precipice Sandstone, Surat basin 

R. Ciesiolka 

The University of Queensland, rachael.ciesiolka@uq.net.au 

Petrographic (QFL) and detrital zircon (U-Pb) data are used to investigate provenance and 

diachroneity of the Late Triassic-Early Jurassic Precipice Sandstone, Surat Basin. 8 samples 

from key intervals in the main depocentre of the lower Surat and upper Bowen succession are 

integrated with previous sedimentological, mineralogical and palaeocurrent data to determine 

relative source rock contribution through time. Data is further compared to 7 samples from the 

Precipice Sandstone located in the south west margin of the system, to examine the basin’s 

younging and changes in sandstone composition and potential provenance. The results will 

shed light on early Jurassic sediment dispersal systems of the east Gondwanan margins and 

potentially improve predictive stratigraphic modelling of this unit. 
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Dynamic modelling of coal seam gas production: understanding how individual coal 

seams contribute to production profiles. 

V. Salomao de Santiago1, A. Ribeiro1, S. Hurter1 

1The University of Queensland, uqvsalom@uq.edu.au 

Coal seam gas (CSG) is a significant unconventional source of clean burning gas in a world 

with significant of environmental concerns. The Walloon Coal Measures consist of up to 50 

seams within a 300 m section. Even though thousands of wells are producing gas from those 

seams, predictive models struggle to match actual well behaviour. The aim of this research is 

to determine the contribution of each coal seam in multi-zone wells as part of total gas 

production. A coalbed methane simulator will be used in this study, which is a reference tool 

for reservoir forecasting. Hence, understanding how individual coal seams contribute to 

production profiles would allow operators to make better decisions regarding coal seam gas 

production, such as choosing the correct seam targets in terms of gas production and 

composition, and as a consequence, it would support sustainable and economic production of 

coal seam gas worldwide. 
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