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Reconstruction of the Late Miocene Mediterranean-
Atlantic marine gateways 

Gypsum layers precipitated at the beginning of the 
Messinian Salinity Crisis in the Sorbas Basin, Spain 

Project Background 
Changes to ocean gateways are responsible for perturbations in the pattern of thermohaline 
circulation and are therefore a key driver of major climate reorganisations in Earth history. Where 
gateways link the global ocean to a marginal marine system like the Mediterranean, restricted 
exchange can result in high-amplitude fluctuations in salinity, stratification or oxygen 
concentration in the marginal basin. This in turn leads to a conspicuous change in lithology or a 
dramatic faunal response. The Late Miocene Mediterranean is a good example. Here, several 
kilometres of salt precipitated throughout the basin during extreme restriction of the Atlantic-
Mediterranean connection, an episode known as the Messinian Salinity Crisis (MSC). However, 
recent box modelling suggests that abrupt lithological and biological changes in marginal marine 
basins, are an event-like response to a much more gradational process of gateway change. One 
implication of this is that the impacts of gateway change on the ocean may be out of sync with the 
geological record preserved in the marginal basin. Strontium isotopes have been used successfully 
to reconstruct Atlantic-Mediterranean exchange when less than a quarter of the water in the 
marginal basin is Atlantic inflow, but this only occurs when the gateway is already extremely 
restricted. This project will explore the potential of Os and U isotopes as more sensitive proxies to 
reconstruct and quantify exchange through marine gateways.  

Project Aims and Methods   
The aim of the project is to generate high-resolution Os, U and Sr isotope records through key lithological 
and faunal transitions in the Mediterranean during the Messinian Salinity Crisis (MSC). This will include 
continuous sequences that cross the Mio-Pliocene boundary where the environment switches abruptly 
from brackish water to fully marine conditions and records the stepped decline in bottom water oxygen 
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concentrations that occurs several million years before the first evaporites were precipitated through the 
beginning of the MSC. Strontium-isotopes have been fully integrated into a box model for the 
Mediterranean. Part of the project’s aim is to incorporate the Os isotope system into the box model to 
quantify its implications for Atlantic-Mediterranean exchange. Furthermore, U isotopes can track the style 
and extent of bottom water oxygen depletion with changing water flow restrictions. 

Candidate requirements 
This project would suit a candidate with a background in geology, environmental science or physical 
geography and a keen interest in laboratory and fieldwork. We welcome and encourage student 
applications from under-represented groups. We value a diverse research environment. 

Project partners  
The project benefits from the expertise and facilities housed in both Bristol and Cardiff universities. The 
successful student will also be part of a vibrant international network of researchers collaborating on the 
amphibious drilling project, IMMAGE, which will recover a record of late Miocene Atlantic-Mediterranean 
exchange. The ocean drilling expedition element is scheduled during this studentship.  

Training  
This project will provide excellent training in sedimentology, clean lab geochemistry, mass spectrometry 
and box-modelling. Although samples are available, it is likely that higher resolution samples will be 
required in some cases and fieldwork to collect these will therefore be necessary. Suitable sections in the 
Sorbas Basin in Spain and Eraclea Minoa Section on Sicily are likely targets. 
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Useful links 
http://www.bristol.ac.uk/earthsciences/courses/postgraduate/  
http://www.bristol.ac.uk/geography/courses/postgraduate/  

Bristol NERC GW4+ DTP Prospectus:   
http://www.bristol.ac.uk/study/postgraduate/2023/doctoral/phd-great-western-four-dtp/  

How to apply to the University of Bristol:  
http://www.bristol.ac.uk/study/postgraduate/apply/  

Please note:  If you wish to apply for more than one project please contact the Bristol NERC GW4+ DTP 
Administrator to find out the process for doing this. 

The application deadline is Monday 9 January 2023 at 2359 GMT. 
Interviews will take place during the period 22 February – 8 March 2023. 

NERC GW4+ DTP Website:  
For more information about the NERC GW4+ Doctoral Training Partnership please visit 
https://www.nercgw4plus.ac.uk. 

General Enquiries:  
Bristol NERC GW4+ DTP Administrator    Email: bristol-nercgw4plusdtp-admin@bristol.ac.uk  
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