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Background: 
It is well known that sulphate aerosols associated with 
large explosive eruptions are associated with climate 
change. Recent studies have linked volcanism to shifts in 
atmospheric circulation cells, low latitude drought, North 
Atlantic Oscillation anomalies, ENSO anomalies, and other 
climatological phenomenon [e.g. Baldini et al., subjudice].  
Despite evidence supporting these links, establishing de-
finitive connections remains elusive. The Younger Dryas 
cold event is the most iconic and well-researched millen-
nial-scale climate shift. Despite almost a century of re-
search, the trigger for the Younger Dryas remains contro-
versial. The two main hypotheses are that it was triggered 
by i) a meltwater pulse or ii) a cometary airburst. How-
ever, recent research suggests that an unusually sulphate-
rich eruption of the Laacher See volcano ~13,000 years 
ago was the trigger. A platinum spike found first in Green-
land ice and then in lake sediments is speculated to have 
been caused by this theorised bolide impact  [Petaev et al., 
2013; Wolbach et al., 2018]. However, the timing of the 
platinum spike is indistinguishable from the timing of the 

Laacher See eruption, and it is possible that this was the 
source of the platinum, rather than a bolide impact. The 
confirmation of the Laacher See eruption as the source of 
the observed platinum spike would strongly support a 
volcanic trigger for the Younger Dryas Event.     
 

Project Aims and Methods: 
This project will use fieldwork to sample the Laacher See 
Tephra extensively. Samples will also be obtained from 
proximal and distal previously sampled lake sediment cores 
that contain the tephra. The chemical composition of the 
tephra samples will be determined, with an emphasis on 
platinum and iridium (another element associated with bo-

lide impacts). The project will determine whether there ex-
ists a relationship between distance from the eruption and 
platinum and iridium concentrations. The project will also 
determine the definitive chronological model comparing the 
timing of the eruption with the platinum spike as found in 
other archives. The project will provide critical missing in-
formation that will help confirm the origin of the most im-
portant millennial-scale oscillation known.   

Training and skills development: 
Throughout the MSc project the successful student will be 
integrated into both the volcanology and palaeoclimate re-
search groups within the Durham Earth Science Depart-
ment. Training will include: 
• use and interpretation of reanalysis datasets 
• training in climate proxy record interpretation 
• opportunity to conduct fieldwork and interpret geo-

chemical data 
• writing and presentation skills via the weekly volcanol-

ogy group meetings and supervisor 
• optional one-week residential volcanology field course 

in Tenerife 
• excellent preparation for doctoral research programme 

or quantitative role in industry. 

Pre-requisites: 
The successful candidate will have: 
• strong quantitative skills 
• an undergraduate degree in a physical science 
• experience with dealing with time-series data 
• an interest in physical volcanology  and climate 

Research costs: 
Basic research costs associated with this project will be met 
by the supervisor. The student will be liable for costs associ-
ated with the optional field course (around £600) and for 
conference attendance. 
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Figure 1: Eruption of Eyjafjallajökull in 2010. Volcanic 
eruptions release a broad suite of chemicals that can in-
duce atmospheric shifts and affect the amount of solar 
radiation that reaches the Earth’s surface. Image from 
WikiCommons.   
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