
  

Fig. 1. Snow petrel on nest. Fresh mumiyo stains 

(orange) visible on snow 
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Overview 
 

This project aims to develop novel methods for 

analysing a deposit found commonly in remote 

mountain ranges in Antarctica, and to use these 

methods to address a range of palaeoenvironmental 

questions in Antarctica.  

 

Some Antarctic seabirds, especially petrels, nest up to 

300 km from the coast on ice-free nunataks. At their 

nest sites the petrels regurgitate stomach oil as a 

defence mechanism; this accumulates as a waxy grey 

coating on the rocks, 100-500 mm thick, typically 

weighing several kilograms, and with a stratified 

internal structure. These deposits are termed 

‘mumiyo’. 14C ages on mumiyo deposits increase with 

depth, confirming deposition by progressive 

accumulation of regurgitated oil, at a rate of 9-100 

mm/ka.  

 

Dating of the base of mumiyo deposits has been 

shown to provide a minimum age for local ice 

thinning, and has been used along altitudinal transects 

in combination with cosmogenic isotopes to 

determine ice sheet thickness changes in some parts 

of Antarctica. However because of their origin and 

mechanism of formation the deposits also contain 

additional information on changes in the ocean feeding 

grounds of the birds through time. Such information 

has not yet been extracted to any significant degree 

from mumiyo deposits.  

 

This project seeks to develop and apply new 

approaches to the analysis of mumiyo deposits that 

will focus on questions such as: What has the diet of 

these seabirds consisted of? How did it change 

through time, and what does it tell us about past 

environmental changes?  Where might the birds have 

been feeding? Can we reconstruct the 

palaeoceanographic conditions including sea-ice 

coverage and other parameters from changes in their 

feeding grounds? Can we reconstruct ice sheet history 

from an intensive dating programme of mumiyo 

deposits from a range of sites?  

 

https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=9778
https://www.gla.ac.uk/research/az/suerc/staff/ascoughphilippa/
https://www.dur.ac.uk/geography/staff/geogstaffhidden/?id=329


  

Fig. 2. Accumulation of sub-fossil mumiyo outside 

Snow petrel nest. Notebook for scale.  

 

Methodology 
 

The student will develop analytical methods on 

existing mumiyo samples from a range of sites in 

Antarctica. S/he will receive training in laboratory 

analytical techniques such as organic and inorganic 

geochemistry, isotope analysis, and radiocarbon 

dating. Additional skills and knowledge in microscopic 

analysis, palaeoceanography, Antarctic ice sheet 

history and analysis of palaeoenvironmental change in 

Antarctica will be developed. The student will be 

trained in integrating their work with existing datasets 

and numerical models of ice sheet history.  

This project also includes a collaboration with 

Professor Dominic Hodgson, British Antarctic Survey. 

 

 
Timeline 
 

Year 1: Finalising project objectives, reading and 

review of existing literature, sub-sampling of mumiyo 

deposits held at Durham/BAS, initial physical analyses  

Year 2: Physical and geochemical analysis and dating 

of mumiyo from samples held at Durham and BAS, 

and potentially other collections abroad. Initial 

interpretation, submission of chronology papers. 

Years 3 – 3.5 - completion of data analysis, 

presentation at conferences, thesis write-up, 

completion and submission of thesis, submission of 

paleoenvironmental history papers. 

 
Training & Skills 
 

The student will receive training in Antarctic ice sheet 

history, chronological techniques, sampling for 

analysis, and a wide range of laboratory physical 

analyses and geochemical analyses, as well as 

interpretation of novel palaeoenvironmental data.     

 

The project is collaborative with the British Antarctic 

Survey and will involve some time at their 

headquarters in Cambridge, and potentially travel to 

other national Antarctic operators. The student will 

also have the opportunity to spend time at the 

Scottish Universities Environmental Research Centre 

for training and collaboration on radiocarbon analysis 

of the mumiyo deposits. The supervisory team has the 

necessary expertise to train the student in these 

specialist skills, all supported by a dedicated team of 

technicians in Durham Geography as well as at the 

collaborative institutions. 

 

The student will receive regular supervisory meetings 

and support at Durham. Through their enrolment in 

the graduate training programme at Durham 

University and through IAPETUS-specific training, the 

student will gain a range of transferable skills relevant 

to completion of the PhD and developing a career 

path, including writing research proposals and giving 

oral presentations. S/he will attend national and 

international conferences, networking events and 

outreach activities, developing an important network 

for feedback and future employment. The student will 

attend and contribute to the programme of regular 

departmental seminars and discussion groups, to 

support the development of a well-rounded scientist. 

S/he will attend national and international conferences 

(e.g. AGU, San Francisco), networking events and 

outreach activities, developing networks for feedback 

and future employment. 
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