
  

 

 

 

Deglacial sedimentary environments during retreat of the last British-

Irish Ice Sheet (Ref IAP2-18-27) 

 

Durham University, Geography Department 

In partnership with SUERC–AMS Laboratories, Scottish Universities  
 
Supervisory Team  Professor Colm O’Cofaigh, Department of Geography, Durham 

University 

 Dr. Derek Fabel, SUERC –AMS Laboratories, Scottish Universities, 

Environmental Research Centre (SUERC) 

 Professor Dave Roberts, Department of Geography, Durham University 

 Dr. Jerry Lloyd, Department of Geography, Durham University 

 

Key Words British-Irish Ice Sheet; continental shelf; deglaciation; glacimarine 

sedimentation; radiocarbon dating.  

 
Overview 
 

In recent years a consensus has emerged regarding the 

extent of the British-Irish Ice Sheet (BIIS) during the Last 

Glacial Maximum (LGM). In many regions it is now clear 

that the last BIIS advanced across the continental shelf 

surrounding Ireland and Britain and reached the shelf 

edge. The NERC-funded research project BRITICE-

CHRONO seeks to reconstruct the timing and rate of 

retreat of the BIIS following the LGM. In particular, new 

chronologies on ice retreat are providing unprecedented 

opportunities to improve our knowledge of marine-based 

ice sheet behaviour in response to a range of forcing 

mechanisms. Such understanding will ultimately improve 

our ability to predict future ice sheet changes in 

Antarctica and Greenland. 

 

A key outstanding research question pertaining to the 

retreat of the ice sheet from the continental shelf is what 

was the nature of the depositional environment 

associated with that retreat? For many sectors such as the 

Atlantic margin, northern North Sea and northern Britain 

emerging evidence indicates that retreat occurred in a 

glacimarine environment but the precise nature of that 

environment in terms of whether or not the ice sheet 

retreated as a grounded tidewater margin or as a floating 

ice shelf remains elusive. A related key challenge is the 

dating of these glacimarine sediments to determine 

retreat rates and, in particular, the separation of 

‘background’ reworked from ‘in-situ’ autochthonous 

material to reduce the error and uncertainty in 

radiocarbon-based, retreat chronologies.  

 

This PhD project will address these challenges by 

analysing sediment cores collected during two research  

 

 

cruises associated with BRITICE-CHRONO in 2014 and 

2015. The project will adopt a sedimentological, 

micropalaeontological and radiocarbon dating approach. 

The aims are:  (1) To determine the depositional 

environment(s) during retreat of the last BIIS across the 

continental shelf and, in particular, to determine if retreat 

occurred as a tidewater margin or ice shelf; (2) to 

determine retreat rates for different sectors of the ice 

sheet; (3) based on Aim 1 above to derive depositional 

models for the identification of ice shelves and tidewater 

glaciers in the geological record; (4) to quantify the role of 

sediment reworking in high resolution dating of deglacial 

glacimarine sediments on formerly glaciated continental 

shelves. 

 

 
 
Fig. 1. Vibrocorer being deployed in the North Sea during Britice-

Chrono cruise JC123 of the RRS James Cook in 2015. 
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Methodology 

 
Data for the project will comprise marine sediment 

cores collected during several cruises to the continental 

shelf surrounding Britain and Ireland. The cores will 

be analysed for grain size, sedimentary structures, 

shear strength, physical properties, geochemistry and 

micro- and macrofaunal content. Selected samples will 

be dated using AMS radiocarbon on foraminifera and 

marine molluscs to obtain a retreat chronology and to 

determine sedimentation rates in ice-proximal and 

ice-distal glacimarine settings. The Department of 

Geography, Durham University has state of the art 

facilities for sediment core analysis including XRF, X-

ray and physical properties core scanning capability. 

These will be available to the student to carry out the 

project.  

 

The project will also benefit from collaboration with 

external partners at the University of Exeter (Prof. 

James Scourse) and the University of Ulster (Dr. Sara 

Benetti) who will provide sedimentological expertise 

and access to cores from the Celtic Sea and north-

western Irish/British continental margin respectively. 

 

Timeline 
 

Year 1:  
Commence sediment core analysis. Training in 

analytical techniques and transferrable skills. 

Submission of samples for radiocarbon dating. Visit to 

NERC Radiocarbon Laboratory, East Kilbride. 

Year 2:  

Continued analysis of marine sediment cores and 

submission of samples for radiocarbon dating.  

Year 3: 

Completion of all data analysis and interpretation. 

Commence thesis writing. Presentation of results at 

conferences. 

Year 3.5: 

Completion and submission of thesis. Finalise 

publication manuscripts; attend major international 

conference. 

 
Training & Skills 
 
The student will receive training in sediment core 

analysis. Techniques will include grain size, lithofacies 

analysis, physical properties, X-raying and XRF 

analysis, foraminiferal ecology and radiocarbon dating. 

It is also intended that the student will participate in a 

research cruise during the course of the PhD to 

experience the hands-on data collection of sediment 

cores at sea. Transferrable skills training will be 

provided via Durham University’s award-winning 

Career and Research Development (CAROD) group 

with courses in writing for publication, thesis writing, 

presentation skills etc. The student will also benefit 

from cross-disciplinary training provided through 

IAPETUS. The student will be a member of the Ice 

Sheets and Sea Level Research cluster in the 

Geography Department in Durham. 
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Further Information 
 
Potential applicants are welcome to contact me for an 

informal discussion.   

Email: Prof. Colm O’Cofaigh 

Tel: 0191-334-1890 
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