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Project Description :
Project Highlights: 
· Fieldwork in the Yellowstone hotspot track in southern Idaho and Nevada, USA
· Physical volcanology of a super-eruption
· Variations in glass chemistry used to track what happens during a catastrophic event
· Training in modern fieldwork and micro-analytic techniques within a dynamic research team.
Overview: 
Much attention has been given to identifying giant explosive volcanic eruptions in the geological record, and estimating their size and frequency. Less attention has been given to what actually happens during one of these eruptions; e.g. what are the physical processes, how long do they last, and how does a single eruption evolve with time? It is becoming apparent that the style of giant eruptions may differ fundamentally from the largest (e.g. Plinian) historic eruptions1,2 (Fig. 1). Resolving these issues is important if we are to understand the wider effects of major events1.
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Fig. 1: Are plumes of super-eruptions really doughnut-shaped? (simulation from 2). 
The evidence lies in vast pyroclastic sheet-like deposits;  Snake River ignimbrites, USA1 (right).

This PhD project aims to develop new understanding about what happens during a super-eruption. It focusses on an eruption in Idaho, USA, with a volume of  ≤ 2800 km3 (magnitude 8.8) – the largest and hottest eruption from the Yellowstone hotspot yet documented3. The single welded ignimbrite covers ≥23,000 km2 – an area larger than Wales. It is well-exposed4 allowing field access to ashfall layers and associated ignimbrite, both proximally and distally. The student will document the internal stratigraphy of the deposit in the field, followed by micro-analysis of the glassy ash textures and compositions at different heights, to track how physical processes evolved with time, during the eruption. Results will be used to develop a new model of how the largest eruptions on Earth begin, wax to a peak and then wane, and how the ash from them is more widely dispersed. The project will draw from the latest advances in understanding of large explosive eruptions2, and should improve our understanding of some of the largest events on Earth.

Methodology: 
The deposits of a single rhyolitic eruption will be logged and sampled in detail at numerous locations, in Idaho and neighbouring states. Geochemical analysis of individual glass shards5 at different levels in the deposit will be used to define time-lines (‘entrachrons’ 5) that can then be used to correlate with ultra-high precision across 100's of km. This approach will allow us to distinguish between successive time-slices (windows of just a few minutes) during an evolving, protracted volcanic eruption. Where conventional sieving is precluded by welding, new robust techniques developed by the research group will then be employed to quantify the different grainsizes and sorting characteristics of the deposit and used to deduce how each time-slice within it was deposited. The project will, for the first time, produce a time-series of data through a geographic spread of sites, both near to, and far from, the supervolcano. This will provide a unique basis on which to reconstruct how successive events unfolded at different locations as the eruption began, waxed and waned, and as the various types of atmospheric plume and density currents developed and shifted geographically during the eruption. Such detailed reconstruction has not been attempted before on eruptions of this scale.
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Funding details: 
NERC CENTA studentships are for 3.5 years and are funded by NERC. In addition to the full payment of your tuition fees, you will receive the following financial support:
· Annual stipend, currently set at £ 17,668 (2022/3 – new figures to be confirmed spring 2023)
· Research training support grant £8,000 (RTSG)
[bookmark: _Hlk117154148][bookmark: _Hlk117157058][bookmark: _Hlk117157281]* If you do not meet the criteria for UK Fees you will need to fund the difference between UK and International fees for the duration of your studies.
* A limited number of top up studentships to fund the difference between UK and International fees may become available but are not guaranteed.
For more details of the CENTA consortium please see the CENTA website: www.centa.org.uk . 
Entry requirements:
Applicants are required to hold/or expect to obtain a UK Bachelor Degree 2:1 or better in a relevant subject or overseas equivalent.
The University of Leicester English language requirements apply where applicable.

[bookmark: _Hlk117156448]Application advice:
[bookmark: _Hlk117154174]To apply please refer to 
https://le.ac.uk/study/research-degrees/funded-opportunities/centa-phd-studentships
With your application, please include:
· CENTA Application form - available to download on the How to Apply section of the above link
· CV
· Personal statement explaining your interest in the project, your experience and why we should consider you
· Degree Certificates and Transcripts of study already completed and if possible transcript to date of study currently being undertaken
· Evidence of English language proficiency if applicable
· In the reference section please enter the contact details of your two academic referees in the boxes provided or upload letters of reference if already available.
In the funding section please specify that you wish to be considered for Ref CENTA2-SGGE10-BRAN

In the proposal section please provide the name of the supervisors and project title (a proposal is not required)

Project / Funding Enquiries to: CENTA@le.ac.uk or mjb26@le.ac.uk 
Application enquiries to pgradmissions@le.ac.uk 
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