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Overview 
 
The glacial history of southernmost South 
America is important because of its relevance to 
ongoing debates on inter-hemispheric synchrony 
or asynchrony of global climate change (Sugden et 
al., 2005). A crucial area in this debate is 
Patagonia (40-56°S). This is because the area 
straddles the southern westerlies, a key climatic 
belt in the Southern Hemisphere. Glacier 
deposits can be used in Patagonia to investigate 
relative timing of change in different locations 
because during glacials large outlet glaciers flowed 
from the expanded Patagonian Ice Sheet – 

centred over the Andes - and occupied the 
valleys and inlets to both east and west of the 
mountains.  
 
Many of the resultant deposits have been mapped 
and dated – especially in the last two decades - 
but crucially these have tended to be either a 
moraine sequence on the east side or on the west 
side. The result is that we still lack well-dated 
sequences at similar latitudes on both the west 
and east sides of the Andes. This is an important 
deficiency because there is a marked precipitation 
gradient (‘rain shadow’) across the Andes and ice 
sheet models have demonstrated that a clear 
understanding of this gradient is necessary for 
understanding the former climatic regime 
underpinning glaciation (Hulton et al, 2002). Such 
an understanding can be gained by comparing 
mapped and dated sequences of moraines on 
both sides of the Andes.  
 
This proposal aims to map and date glacial 
deposits on the east (Argentinian) side of the 
Andes at a corresponding latitude to the moraine 
belts mapped in the Chilean Lake District (CLD) 
and Isla Grande de Chiloe by Lowell et al (1995). 
The CLD deposits are a particularly well-dated 
sequence and often used as a ‘reference’ for 
southern mid-latitudes but crucially they are on 
the ‘wet’ west side of the Andes and we do not 
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have equivalent data from the dry (east) side at 
the same latitude. 
 
The end result of this work will be a well-
constrained moraine chronology that can be used 
to investigate interhemispheric synchrony, to 
investigate east-west contrasts in glacier extent 
and their implications for ice sheet and 
palaeoclimate modelling, and finally to link the 
chronologies of southern and mid-Patagonia to 
further north.  
 
Note: this project can also be adapted to other 
Patagonian locations, in discussion with 
appropriate candidates.  

 
Methodology 
 
The field area will be chosen in conjunction with 
the student but candidate sites exist between 
from 41S to 45 S. After initial reconnaissance on 
imagery and during fieldwork a number of key 
sites within this latitudinal range will be selected 
for detailed geomorphological, sedimentological, 
and chronological study. Mapping will be from 
satellite imagery and aerial photography. Glacial 
landforms will be dated using dating using 
cosmogenic isotopes. Finally, the climatic forcing 
factors associated with glacier fluctuations will be 
explored using a numerical ice sheet model. 
This project also includes a collaboration with Dr 
Juan Luis Garcia, of the Pontifica Universidad 
Catolica de Chile, Santiago 
(http://geografia.uc.cl/Departamento-de-
Geografia-Fisica/garcia-juan-luis.html?server=1).  

 
Timeline 
 
Year 1: Project objectives, key fieldwork skills and 
practical training, geomorphological mapping from 
remotely sensed imagery; Patagonian fieldwork 
(mapping and sampling); further mapping, fieldwork 
analysis, chronological analysis of samples, submission 
of internal progression paper, initial modelling training;  
Year 2:  Patagonian fieldwork (completion of 
mapping and sampling); completion of map, submission 
of final samples, interpretation of data; modelling 
setup. 

Year 3 – 3.5:  completion of data analysis, modelling, 
submission of mapping and chronology papers, 
presentation at conferences, thesis write-up, 
completion and submission of thesis, submission of 
modelling papers. 

 
Training & Skills 
 
The student will receive training in geomorphological 
mapping from remote sensing and in the field, 
sampling for chronological analyses, and subsequent 
isotopic analysis; remote fieldwork; and numerical 
modelling of climate-driven glacier fluctuations.  
 
It will be beneficial, but not essential, if the applicant 
has experience with computer programming, 
modelling and mathematics. 
 
Depending on the candidate’s experience and 
background, off-road driving training and Spanish 
language training may also be offered.  
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Further Information 
 
Potential applicants are welcome to contact us for an 
informal discussion. Please contact either Prof Mike 
Bentley (m.j.bentley@durham.ac.uk, 0191-334-1859) 
or Dr Stewart Jamieson 
(stewart.jamieson@durham.ac.uk  0191-334-1990). 
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