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Background: Pyroclastic density currents (PDCs) 
are gravity-driven, fast-moving, gas-particulate cur-
rents and they represent the major existential threat 
to people living around volcanoes. The passage of 
PDCs is strongly controlled by topography and their 
complex interaction with rugged surfaces has a pro-
found impact on the nature of the deposits (Brown 
and Branney, 2012). This can provide enormous in-
sights into the physics and physical make-up of the 
currents.   

 

 
Figure 1. Photo-montage of planar erosion surface in pumice 
fall deposits at base of Fasnia ignimbrite; ignimbrite pinches 
out over topography. 
 

Project Aims and Methods: 
The student will undertake a detailed field study on 
the spectacular deposits of a series of widespread in-
tra-Plinian PDCs emplaced over rugged topography 
on Tenerife (the 289 ka Fasnia eruption). The PDCs 
were dispersed across valleys and ridges and were 
strongly controlled by topography. Over topographic 
highs their passage is recorded by an erosion surface 
in contemporaneous pumice fall deposits: in adjacent 
topographic lows the ignimbrites can exceed 10s of 
metres thick. Studies have shown that PDCs can en-
tirely bypass the southern flank of Tenerife without 
leaving any deposits (Brown and Branney, 2013). 

Mapping and detailed sedimentological stud-
ies will reveal the influence of topography on the 
PDCs in forensic detail and provide insights into fu-
ture hazards on Tenerife.  

 Data will be gathered during two extended 
field seasons and samples will be analysed in the sedi-
mentology lab in Durham. The student will build up a 
detailed picture of the stratigraphy of the Fasnia de-
posits and an in-depth 3D understanding of the ignim-
brites in relation to the underlying topography. The 
student will then reconstruct the temporal-spatial 
evolution of the PDCs across Tenerife. 
 
Training and skills development: 
Throughout the MSc project the successful student will 
be integrated into the vibrant, active volcanology re-
search group within the Durham Earth Science Depart-
ment. Training will include: 
• field volcanology and the description and interpre-

tation of pyroclastic rocks in the field. 
• Laboratory analysis of pyroclastic deposits. 
• writing and presentation skills via the weekly vol-

canology group meetings. 
• optional one-week residential volcanology field 

course in Tenerife. 
• excellent preparation for PhD research. 

Pre-requisites: 
The successful candidate will have: 
• strong fieldwork skills and competency with lone 

working in foreign countries; 
• an undergraduate degree in earth sciences; 
• an interest in volcanology; 
• a full driving licence; 

Fieldwork is in physically-demanding terrain.  

Research costs: 
Basic research costs associated with this project will be 
met by the supervisor. The student will be liable for 
costs associated with the optional field course (around 
£600), for conference attendance and living expenses 
whilst on fieldwork. 
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