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Background: 
Adakitic rocks are intermediate (typically andesitic to 
dacitic) subduction zone magmas that are character-
ised by an unusual trace element signature with high 
Sr/Y and La/Yb, low Y, and high Cr and Ni concentra-
tions. The term ‘adakite’ was first used [1] to describe 
unusual Mg-rich andesites from Adak island in the 
Aleutians, which were thought to be derived directly 
from partial melting of the subducting slab in young, 
hot subduction zones, rather than melting induced by 
fluids released during dehydration reactions in the 
downgoing plate. The unusual trace element signa-
ture was ascribed to high pressure partial melting in 
the presence of garnet. Adakitic magmas have now 
been recognised all over the world and even linked to 
the formation of Cu-Au porphyry deposits [2].  

However, alternative mechanisms for generating the 
trace element signatures of adakites without slab 
melting include (i) melting and assimilation of lower-
crustal amphibolites, and (ii) fractionation of amphi-
bole or garnet from hydrous basaltic parent magmas 
(at high pressures where plagioclase fractionation is 
suppressed) [3-4]. Unfortunately, the high crystal 
content of many intermediate or evolved arc magmas 
makes it difficult to interpret bulk rock trace element 
concentrations and ratios as these do not reflect the 
melt composition. Furthermore, many intermediate 
magmas are at least partly hybridised through a pro-
tracted history of mixing and other open-system pro-
cesses. This leaves any approach based on whole-rock 
geochemistry open to significant challenges.  

This MSc project will use a new approach to discrimi-
nate between these alternative mechanisms and see 
into the processes operating in the lower crust. This 
will use the trace element composition of individual 
crystal phases to interrogate the trace element evolu-
tion of adakitic magmas throughout their history.  

Project Aims and Methods: 
The project will mine literature data on adakites from 
across the world, as well as acquiring new amphibole 
trace element compositions from well-characterised 
adakitic magmas erupted in the Surigao district of 
Minadanao, Philippines. The student will use new 
methods, developed in collaboration with the super-
visors [5], to infer the major- and trace-element com-

position of the melt from which the am-
phiboles crystallised and thus examine 
how the adakitic signature of the melt 
evolves during fractionation. 

 
Amphibole phenocryst in andesitic lava 

Training and skills development: 
The student will be integrated into the vibrant, active 
volcanology research group within the Earth Science 
Department, and will join a wider programme inves-
tigating the genesis and crustal evolution of subduc-
tion zone magmas at Durham. Training will include: 
• Scanning electron microscopy 
• Geochemical analysis using laser ablation methods 
• Data mining, analysis and evaluation 
• Writing and presentation skills via weekly volcan-

ology group meetings 
• Optional one-week residential volcanology field 

course in Tenerife 
• Opportunity to demonstrate to undergraduate 

students in practical classes. 

Pre-requisites: 
The successful candidate will have a good undergrad-
uate degree in earth sciences, good petrographic ob-
servation skills, and a strong interest in subduction 
zone magmatism and geochemistry. 

Research costs: 
Analytical research costs associated with this project 
will be partly met by the supervisor (please contact to 
discuss). Additional costs include optional field course 
(~ £600) and optional conference attendance. 
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