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Overview 

It is widely accepted that the Arctic is currently undergoing faster than average climate 
change. This phenomenon has been termed polar amplification (Serreze and Francis, 2006) 
and involves interactions between the Arctic Ocean, sea-ice distribution, ocean circulation 
and the Greenland Ice Sheet. This has important socio-economic implications linked to 
climate change and also significant impact on Arctic biodiversity. Perhaps the most visible 
expression of this recent phenomenon is the loss of summer sea ice most clearly 
demonstrated by the satellite derived observations since 1979 (Serreze et al., 2007; Boé et 
al., 2009). It is generally accepted that this reduction is a combination of natural variability 
and also radiative forcing associated with increasing atmospheric greenhouse gas 
concentrations (Serreze et al., 2007). The balance between these two mechanisms is, 
however, rather unclear. Interaction between the cryosphere - ocean - atmosphere systems 
have strong controls on Arctic sea-ice concentration, however the detailed processes linking 
these systems are not adequately understood. A key question to address is whether the 
recent changes in Arctic sea ice can be explained by natural climate variability or whether 
the recent changes are unprecedented in the Holocene palaeo-record and, hence, more 
likely to be a response to anthropogenic greenhouse gas forcing.  

This PhD project aims to address this issue through investigation of the variability in sea-ice 
extent and palaeoceanography over key intervals through the Holocene from an area 
sensitive to changes in seasonal sea-ice extent (west Greenland margin) (e.g. Moros et al., 
2016). The project will also investigate potential links between sea ice, ocean circulation and 
the Greenland ice sheet. As well as sea ice extent, this project will also reconstruct the 
relative strength and variability of Atlantic Water flux, this brings in relatively warm water to 
the West Greenland margin with the potential to influence sea ice extent and ice margin 
dynamics. The student will work on a series of sediment cores collected from the west 
Greenland margin over recent years using a diverse multiproxy approach taking advantage 
of the expertise across the Geography and Earth Sciences Departments at Durham. 

Methodology. 

The student will use and further develop a range of palaeoecological and isotopic 
geochemical techniques. Benthic foraminifera will be used to investigate variability and 
relative strength of Atlantic Water flux along the West Greenland margin – this sub-surface 
water mass is a key part of the ocean circulation in the region. Organic biomarkers will be 
used to investigate surface water temperature and also sea ice extent (alkenones and IP25). 
There has been significant emphasis recently on the development of proxies to reconstruct 
past sea-ice conditions (e.g. de Vernal et al., 2013) and other ecological techniques may also 
be investigated in this project (e.g. diatoms or dinocysts). The osmium isotope proxy has 
recently been applied to glaciated margins (Rooney et al., 2016) and will be further 
developed in this project to investigate the flux of glacially eroded material to the ocean as a 
proxy for ice margin dynamics. 



 

 

Sediment sampling on the west Greenland margin. 
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