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Introduction: 

The sea floor geomorphology (e.g. van Landeghem et al., 2009) between Great Britain and the Isle of 
Man displays extensive geophysical evidence for subglacial landforms preserved in a pristine condition 
on the floor of the Irish Sea basin. The landform and sedimentary record preserved in this offshore realm 
documents the last deglaciation. The aim is to use extensive marine geophysical and geotechnical 
datasets for the Irish Sea basin to test hypotheses about the character and processes associated with the 
formation of subglacial bedforms preserved on the sea floor. The Irish Sea basin is a fertile testing ground 
for research of this nature, with >2000 drumlins, numerous ribbed moraine and flutes, gridded by shallow 
marine geophysics and borehole data and sediments. The region is also the focus for significant 
infrastructural investment, the focus for installation of renewable energy (windfarms), cable installations 
and marine aggregate extraction thus improved models of glaciation have signifoicant value to industry. 
Improved knowledge of the legacy subsurface geology related to the last ice age will assist future 
renewable energy and other initiatives in the region. 

Project Summary: 

The last British – Irish Ice Sheet declined rapidly after 24,000 years ago, with the Irish Sea home to one 
of the largest ice streams draining this former ice mass. Geochronological modelling constrains the 
decline of this ice mass to 24,000 to 19,000 years ago (Chiverrell et al., 2013). The subglacial bedform 
record comprises mega-scale glacial lineations, drumlins, ribbed moraine and flutes; all well described in 
three marine geophysical datasets. BriticeChrono is a 5 year NERC Consortium Project running 2012-
2018; the explicit aim was to constrain the rates and styles of ice stream retreat. The lead supervisor 
(Chiverrell) is the Terrestrial Lead for Britice-Chrono and Transect Lead for Irish Sea East. The recent 
Britice-Chrono cruise of the RRS James Cook obtained >40 cores and 100’s km of geophysical (seismic) 
and multibeam morphological data for the Irish Sea (Dataset 1). This coupled with >270 cores and a 
comprehensive survey dataset for the High Voltage Direct Link (HVDL) that crosses the Irish Sea from the 
Wirral to the Firth of Clyde (Dataset 2). The R3 Rhiannon dataset comprises ~2000km2 of multibeam 
echosounder data, 2D sub-bottom seismic (Chirp) data forming a 150x500m grid and 43 borehole 
records. Van Landeghem and Chiverrell (2011) undertook a comprehensive assessment of the landform 
and sediment record in the R3 Rhiannon area (Dataset 3). Together these three datasets provide an 
unrivalled opportunity to test hypotheses about the morphology, composition and processes associated 
with one of the largest subglacial bedform clusters off-shore of the British and Irish Isles. 

This project will use an unrivalled geophysical data archive and comprehensive collection of core 
materials to explore the environments and ice marginal retreat sequence in the Irish Sea broadly north 
from the Llyn Peninsula to SW Scotland and Cumbria. Focusing entirely on the offshore record the project 
will test hypotheses about: nature and influence of grounded ice masses, the extent and ice flow 



 

 

indications in the subglacial landforms, the sediment signature across the subglacial to proglacial 
transition, the extent and degree of marine influence (there is unambiguous evidence for an active calving 
margin during ice retreat). Though independent of the NERC Consortium BriticeChrono the research will 
benefit from a comprehensive marine and land-based geochronology developed by that Consortia and 
the PhD candidate would benefit from the connections and research environment of the Britice-Chrono 
research community (Field and Annual Meetings, and Conferences). The overarching aim is to use these 
extensive marine geophysical datasets to test hypotheses about the character and processes associated 
with the formation of key subglacial bedforms. For example, ideas about the formation of drumlins have 
evolved towards attribution as an emergent phenomena arising from self-organization in the coupled flow 
of ice, sediment and water. Bedform pattern perhaps linked to self-organisation driven by instability in the 
coupled flow of ice and subglacial sediment. Characterising the internal structure and composition of 
large numbers of drumlins and other subglacial bedforms would test the hypothesis that the structure and 
composition in part governs the development of these bedforms. 

The prospective PhD research will gain comprehensive training in geophysical methods, sedimentology, 
and build a comprehensive database of subglacial bedform characteristics. These data will be used to 
test an ensemble of process hypotheses. He/She will benefit from a supervisory team including Richard 
Chiverrell (geophysics/sedimentology/geochronology), James Lea (glaciology and sedimentology), 
Dayton Dove (CASE Partner: British Geological Survey: offshore geology), Chris Clark (Sheffield: 
Glaciology) and Katrien van Landghem (Bangor: marine geophysics). He/She will benefit from training 
opportunities inherent to the Doctoral Training Partnership that joins expertise from Liverpool, Manchester 
and the National Oceanographic Centre, and be part of the fourth cohort of enthusiastic DTP PhD 
students and will develop strong interdisciplinary skills through specific training. 
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