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Research Themes: Anthropocene [environmental impact], Paleoclimate 
[tracking glaciation], Magmatism & Economic Mineralization  

Theme 1 –  

Tracking human impact on the atmosphere 

Although geologically recent, accelerated mining, 
fossil fuel combustion, and catalytic converter use 
since the later part of the 20th century have led the 
present-day flux of natural osmium [Os] to be ex-
ceeded by the anthropogenic flux. Thus, human ac-
tivity is influencing the global osmium [Os] cycle and 
specifically the global hydrosphere which has a sig-
nificantly lower 187Os/188Os composition (0.2-0.4) rel-
ative to seawater (1.0). Peat has been shown to be 
enriched in Os and given that active peat formation 
dates before the Anthropocene, the osmium-isotope 
composition of peat could not only record anthropo-
genic impact, but also the timing of onset of anthro-
pogenic impact. 
 

 
Peatland map of Scotland. 
 

Theme 2 –  

Late Paleozoic Paleoclimate [glacial events] 

The Late Paleozoic icehouse was the longest-lived 

ice age of the Phanerozoic, and its demise consti-
tutes the only recorded turnover to a greenhouse 
state. Combined empirical and climate modeling 
studies argue for a dynamic ice age characterized by 
discrete periods of glaciation separated by periods of 

ice contraction during intermittent warmings, moder-
ate-size ice sheets emanating from multiple ice cen-
ters throughout southern Gondwana, possible glaci-
ation of the Northern Hemisphere, and atmospheric 
CO2 as a primary driver of both ice sheet and climate 
variability. The glacioeustatic response to fluctua-
tions of these smaller ice sheets was likely less ex-
treme than previously suggested. Modeling studies, 
stratigraphic relationships, and changes in both the 
geographic patterns and community compositions of 
marine fauna and terrestrial flora indicate the poten-
tial for strong responses to high-latitude glacial con-
ditions in both ocean circulation and low-latitude cli-
mate. The forcings and feedbacks of these linkages, 
as well as existing climate paradoxes, define re-
search targets for future studies of the Late Paleo-
zoic. 
 

 
Quartzite and granitic clasts in the Fitzroy Tillite Formation near Hill 
Cove, on the north coast of the West Falkland mainland to the north of 
Mount Adam. 

Theme 3 –  

Quaternary and Holocene Paleoclimate 

The impacts of future sea-level rise on the coastal 
zone in response to ongoing climate change are of 
increasing concern. One way to more accurately pre-
dict future changes in sea-level is to improve our un-
derstanding of past sea-level changes. Past sea-
level reconstructions provide crucial input data with 
which to test and further refine models of future 
change.  
Sea-level / ice sheet reconstruction has typically re-
lied upon the preservation of biological proxies (dia-
toms, foraminifera, pollen) in fine-grained marine and 
low-lying coastal marsh/saltmarsh sedimentary 
units. Yet, utilising novel isotopic proxies (e.g., os-
mium isotopes, trace elements) the dynamics of the 
Ice Sheets and sea level can be reconstructed.  
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Coring glacial sediments for paleoclimate reconstruction.  

Theme 4 –  

Magmatism and Economic Mineralization 

Strategic and/or critical minerals/elements have 
changed over time. Several critical minerals (e.g., 
bismuth, gallium, germanium, indium, rhenium, 
tellurium, etc.) occur in such small concentrations 
in ore deposits that they are uneconomical to mine 
alone and are recovered as bi-products of mining 
other minerals such as copper, lead, molyb-
denum, silver, gold, and zinc. Future sources of 
some of these critical minerals may be associated 
with these precious and base metal deposits and 
tied to the processing of these other mineral com-
modities. For example, molybdenite, both the 
source of molybdenum and rhenium. Thus, under-
standing genetic models of ore mineral formation 
is critical. 

 
Quartz vein hosted molybdenite 

Aims and methods 

All research themes will utilise field work and geo-
chemical analysis and will be co-supervised by col-
leagues of Prof Selby. 

- Project themes 1, 2 and 3 would involve a series 
of sediment cores/modern samples. The osmium 
isotope composition of modern and fossil sedi-
ment samples will be measured across critical 
sections of these cores. Additional microfos-
sil, sedimentological and geochemical analyses 
will also be carried out (foraminiferal analysis, to-
tal organic carbon (TOC), XRF scanning, x-rays 
and multi-sensor core logging).  

- Project theme 4 will involve assessing the setting 
and character of the magmatism and 
mineralization. Fieldwork will be critical to 
evaluate the extent and nature of the molybdenite 
mineralization. Analytical work will involve ore 
microscopy, U-Pb and Re-Os geochronology. 

 

Scientific benefits (depends on project) 

• Theme 1 
- Defining if peat captures the atmospheric 

osmium-isotope composition, establishing if 
the osmium-isotope composition is quantita-
tively conserved, and by inference the tem-
poral establishment of the influence of an-
thropogenic osmium.  

• Theme 2 
- Defining the controls surrounding Late 

Paleozoic glaciations.  

• Theme 3 
- Constraining sea level and ice sheet 

dynamics utilising novel geochemical 
methodologies. 

• Theme 4 
- New detailed field description and 

charactetrisation of magmatic suites and 
associated molybdenum mineralization. 

- Demonstrate state-of-the-art methodologies 
are required to understand intrusion 
complexes and mineralization histories to 
constrain genetic histories of intrusions and 
associated mineralization. 

-  

Training Types (depends on project) 

• Industry-relevant field experience 

• Training in state-of-the-art osmium isotope 
geochemical analyses in a world leading 
laboratory in the Department of Earth Sciences. 

• Training in relative sea-level reconstruction (based 
on more traditional techniques) and collection of 
field data. 

• Collaborating with scientists globally. 


