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Background: 
Despite decades of debate, the processes that control the 

formation and modification of mineral layering in layered 

intrusions are poorly understood. These processes fun-

damentally control magmatic crystallisation and the for-

mation of magmatic hosted ore bodies (e.g: Chromium, 

Platinum, and sulphides), and are critical for magma stor-

age disruption and eruption triggering processes in all vol-

canic systems. Layering can mark differences in modal 

mineralogy, crystal sizes, or other textural features.  Mod-

els of cumulate/mush formation have included magma 

mixing, piecemeal emplacement of crystal laden slurries 

and slumping of semi-consolidated cumulates from the 

margins of the chamber, and metasomatic infiltration and 

reactive transport.  But, most models have cannot explain 

the textures we see in these complex rocks (Fig 1.), and 

few consider the mechanisms for mush modification.   

  
Project Aims and Methods: 
The project will develop and build a pilot small-scale 
flume tank for the analysis of crystal laden flows in the 
laboratory. The work will focus on an experimental 
system that can introduce one crystal laden flow in a 
static or convecting fluid with a variable crystal vol-
ume fraction. The successful student will then perform 

a series of analogue experiments using a range of fluids 

(glycerol, silicone oil, heavy liquids) and particles (beads, 

sugar crystals, and mineral separates) to investigate the 

emplacement mechanisms and interaction between the 

two fluids.  

Training and skills development: 
The student will be integrated into the vibrant, active 
volcanology research group within the Durham Earth 
Science Department. Training will include: 
 2D and 3D textural analysis of analogue experi-

ments, including particle tracking  
 writing and presentation skills  
 optional field work on the Isle of Rum  
 optional volcanology field course in Tenerife  
 excellent preparation for PhD research. 

Pre-requisites: 
The successful candidate will have:  
 an undergraduate degree in earth sciences 

 interests in volcanology, petrology & geochemistry 
 an interest in 3D imaging 

Research costs: 
Basic research costs associated with this project will be 
met by the supervisor. The student will be liable for 
their travel and subsistence costs for the optional field 
course (up to £800) and for the costs of any conference 
attendance. 
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Fig 1: A selection of images showing the range of scale and 

textures within and between layers in the Rum mafic layered 

intrusion. 
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