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Overview 
 

This project aims to develop stable isotopic and 

geochemical methods (including radiocarbon) for 

analysing annually-resolved records that are 

contained within marine mollusc shells. These 

records are the key to understanding patterns of 

marine resource use by prehistoric communities 

and to reconstructing past oceanic conditions, 

including water temperature, salinity and the 

origins of ocean currents. The project will use 

ancient marine mollusc shells that are available 

throughout the North Atlantic region at coastal 

archaeological sites, hosted in deposits known as 

‘middens’, or archaeological refuse deposits. 

These records stretch back over 10,000 years 

throughout the Holocene period, upon which this 

project will focus. In addition, the project will use 

modern analogue samples of mollusc shells that 

are grown in controlled conditions to understand 
features of shell geochemistry that remain poorly 

understood. 

 

Marine molluscs lay down annual bands of 

biominerals, predominantly calcium carbonate, 

together with proteins, to grow their protective 

shells (Fig. 1). These bands contain oxygen, 

carbon and trace elements, which provide a 

record of environmental conditions at the point 

at which the shell was laid down. Stable isotopes 

of oxygen in calcium carbonate can be used to 

reconstruct the temperature and salinity of the 

water in which the shell was grown. By sampling 
at sub-annual resolution, it is possible to 

reconstruct the time of year at which the shell 

was collected. By building up a large dataset of 

these samples, the student will investigate the 

seasonality of shell collection at archaeological 

sites across the North Atlantic. This region is 

Fig. 1. Marine mollusc shells showing annual banding in 

the form of light and dark rings on shell surface. 
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Fig. 2. Location of sampling sites from which marine 

mollusc shells will be obtained. These will be 

supplemented with material from Iceland 

particularly rich in coastal archaeological sites, 

and understanding the changing use of marine 

resources through time is vital to reconstructing 

prehistoric society over the Holocene period.  

The North Atlantic region is vital to 

understanding global climate and oceanography as 

it is the setting for the overturning limb of the 

thermohaline circulation that regulates 

environmental conditions in the northern 

hemisphere, and is the site at which Arctic and 

Atlantic-derived currents interact. Despite this, 

the pattern of oceanographic change over the 

Holocene remains far from clear. Oxygen and 

carbon stable isotopes, together with trace 

element geochemistry (Mg/Ca ratios) and 

radiocarbon, will be used to reconstruct 
oceanographic conditions in coastal waters of the 

North Atlantic Islands (Scotland, Faroes, Iceland) 

over the Holocene. There will be a focus on 

periods of known major climate/ocean shifts in 

the region, including the onset of the Holocene 

(post-glacial) conditions, the 8.2 Kyr event, the 

Medieval Warm Period and the Little Ice Age.  

 

 

 

 
Methodology 
The student will develop analytical methods on 

existing mollusc shell samples from a range of 

archaeological sites across the North Atlantic. In 

addition, analogue shell samples will be grown in 

controlled conditions to refine our understanding 

of how stable isotopes (particularly of carbon) 

and shell geochemistry (including radiocarbon) 

reflect the conditions of shell deposition. The 

student will receive training in laboratory 

analytical techniques such as inorganic 

geochemistry, stable and radiogenic isotope 

analysis (potentially including clumped isotopes), 

as well as microscopic analysis and micromilling of 

samples.  

 
Timeline 
Year 1: Finalising project objectives, reading and 

review of existing literature, set-up of analogue 

sample experiments, initial sub-sampling of 

archaeological shells held at SUERC 

Year 2: Sampling of analogue material, isotopic and 

geochemical analysis of analogue and archaeological 

material, construction of site chronologies. Initial 

interpretation. 

Year 3  - completion of data analysis, presentation at 

conferences, thesis write-up, completion and 

submission of thesis, submission of human 

palaeoecological and palaeoceanography papers. 

 
Training & Skills 
The student will receive training in North 

Atlantic human palaeoecology and 

palaeoceanography with a focus on periods of 

significant palaeoenvironmental change. A full and 

progressive range of transferable skill training is 

accessible to the student through IAPETUS 

specific provision and the University of Glasgow, 
and includes courses to enhance a range of skills 

The combination of laboratory, and transferable 

skills will equip the PhD student with key skills to 

enhance your employability in research, or 

elsewhere e.g. environmental consultancy and the 

civil service. 
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Further Information 
Potential applicants are encouraged to contact us 

for an informal discussion. Applicants should 

contact Dr Philippa Ascough 

(Philippa.ascough@gla.ac.uk) in the first instance.  
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