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Paleoclimate records indicate that the early Eocene (~55 to 49 million years ago) was the warmest interval 
in the last 65 million years of Earth history. Study of such warm climate states is needed to address two first 
order questions: 1) what is the relationship between atmospheric CO2 levels and long-term equilibrium 
global temperatures; and, 2) what is the magnitude of high-latitude (polar) amplification of global warming? 
Both these questions rely on having a spatially distributed and reliable set of proxy estimates of both 
marine and terrestrial surface temperature. However, currently no sea-surface temperature data have been 
generated from the mid-latitudes of the Northern Hemisphere (between 38-85°) and proxy-climate model 
comparisons for the early Eocene (Lunt et al. 2012) highlight ongoing major mismatches between model 
and proxy temperature reconstructions of high latitude locations. This project will apply organic 
geochemical proxy temperature estimates for both marine (TEX86 & alkenone) and terrestrial (MBT/CBT) 
environments and combine these with analyses of traditional planktic and benthic foraminifera 
paleotemperature proxies (oxygen isotopes, Mg/Ca ratios) from sites with good to excellent calcite 
preservation. This multi-proxy approach will allow for an assessment of the behaviour and reliability of the 
proxies in relation to each other and provide critical new temperature constraints for climate model studies 
in an area with no reliable paleotemperature estimates from the entire early Eocene. A secondary aim will 
be to investigate changes in the terrestrial carbon and hydrological cycles using compound specific (δD & 
δ13C) isotope analyses on terrestrial biomarkers  (plant waxes and hopanoids). 

 This project will focus on the production of paleotemperature estimates from 
a number of newly collected successions of marine clays from the NW 
European shelf. These lithologies host a full range of marine microfossil 
assemblages (calcareous nannofossils, foraminifera, palynomorphs) as well 
as terrestrial pollen and spores. Together with marine and terrestrial organic 
matter, this makes them an ideal target for integrated multi-proxy 

temperature reconstructions based on carbonate and organic geochemical proxy methods. The proposed 
project will aim to collect the following proxy data from these sites: 

• TEX86 and alkenone-based estimates of sea surface temperatures (Bendle); 
• multi-species planktic foraminiferal stable isotope and Mg/Ca ratios for the estimation of surface ocean 

and thermocline temperatures and nutricline structure (Sexton); 
• benthic foraminiferal stable isotopes and Mg/Ca ratios (Sexton); 
• estimates of terrestrial surface temperatures of near-by land masses based on MBT/CBT ratios of soil 

bacterial lipids washed into these marine sediments (Bendle).  
• δD & δ13C isotope analyses of washed in terrestrial biomarkers (plant waxes and hopanoids) to 

investigate carbon and hydrological cycle responses and feedbacks. 

All of these data will then be integrated with existing semi-quantitative temperature estimates from pollen 
and spore data (Dr Guy Harrington) and proxy-climate model intercomparisons (Dunkley Jones). 

Benefits and training: This studentship will provide detailed training in the geochemical methods 
necessary for multi-proxy temperature reconstructions, including organic geochemistry, stable isotope and 
trace metal analyses. They will also receive excellent training in the collection and interpretation of 
micropalaeontological data, focusing on the foraminiferal taxonomy required for generating isotope and 
trace metal records, but also integrating paleoenvironmental interpretations from both calcareous 
nannofossil and palynological assemblages.   
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Applicants should apply via http://www.birmingham.ac.uk/postgraduate/courses/research/gees/earth-
sciences.aspx where they should click on ‘Apply now’ and choose the option ‘PhD in Department of Earth 
Sciences’ and give the PhD title in the ‘Funding details’ section of the online application. 
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