
Project proposal Bright Minds Assistantships – February 2020 

High-resolution isotope stratigraphy ODP Site 625 for accurate late 
Pliocene Pleistocene climate reconstructions  
Department:   Earth Sciences  
Research group: Marine Palynology and Paleoceanography  
Supervisor:  Dr Francesca Sangiorgi (f.sangiorgi@uu.nl / 030-2532419) 
   Dr Francien Peterse 
   Carolien van der Weijst MSc 
   Yord IJedema     

 
Project description 
The late Pliocene is a key warm interval in Earth’s history and focus of a large international community, 
as it represents the best analogue for end 21th-century climate. The PAGES PlioVAR working group 
was established in 2015 to assess late Pliocene climate variability. This group aims to feed high-quality 
proxy data synthesis directly into the next IPCC report, while simultaneously providing climate 
constraints to the Pliocene Model Intercomparison Project (PlioMIP) climate modeling community. In 
a recent PlioVAR meeting in Durham (UK, April 2017), guidelines were made to evaluate proxy data 
quality, but it was became soon clear that essential to reliable and usable data for global 
reconstructions and site-to-site comparison is obtaining excellent age control of all the studied records. 
Reliable data from the western tropical Atlantic is crucial and needed for evaluating Atlantic Ocean 
temperature gradients. A pilot study of ODP Site 625 in the Gulf of Mexico provides guarantee for high-
quality multi-proxy records that will be generated within the PhD project of Carolien van der Weijst 
(PhD within the Netherland Earth System Science Center, NESSC project). What is yet missing for robust 
spatial and temporal assessments of ocean temperature variability and meet the PlioVAR criteria is a 
high-quality age model, the backbone of this study. 
 
Moreover, during preliminary analyses, a clear shift in terrestrial organic matter and pollen 
(vegetation) has been identified around the Pliocene/Pleistocene boundary, but we lack knowledge on 
the exact age of this shift, due to poor age constraint. 
 
The student will therefore construct the age model for ODP Site 625 based on benthic oxygen isotope 
stratigraphy. This means working in a geochemistry laboratory, learn and apply some microscopy skills 
and learn some principles of stratigraphy. Specifically the student will: 

1) Prepare carbonate samples;  
2) Pick monospecific benthic foraminifera using microscope;  
3) Perform isotope ratio mass spectrometry;  
4) OPTIONAL: Tune the data to a global benthic isotope stack.  

There is high potential for these results to be directly used for publication in a scientific journal. 
 

Job requirements 
The candidate has a background in biogeosciences, geochemistry, sedimentology or a strongly related 
field. Knowledge of stable isotope chemistry and cyclostratigraphy is desirable and hands-on 
experience with picking foraminifera is a pre. 
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