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Overview 
 

Armenia is host to several world-class Cu-Mo-Au 

deposits. It is also the site of multiple periods of 

collision between the Arabian and Eurasian plates, with 

associated voluminous magmatic activity. Your project 

will define the framework of magmatic events related 

to ore deposition during the onset of continental 

collision, bringing a new genetic understanding to a 

classic arc-related ore system. Your research will 

specifically elucidate the origins of adakites, and their 

role (or not) in ore genesis. If you want to work with 

experienced supervisors, apply field studies in an 

extraordinary, friendly country, and learn to apply 

leading-edge geochemical and isotopic techniques to 

address key questions in ore genesis and geodynamics, 

then this is the project for you! 

 

Collision between Arabia and the Eurasian margin took 

place from the Oligocene-Miocene onwards after a 

long period of Mesozoic-Early Cenozoic Tethyan 

subduction beneath Eurasia. Collision was followed by 

an upsurge in mantle-derived magmatism [Fig. 1]. The 

commonly-held view is that subduction-related 

magmatism stalled during the Oligocene-Early Miocene 

as collision developed, before resuming in the mid-

Miocene ~15 Myr ago, following slab break-off or 

delamination event(s) [Ref.1]. However, in S Armenia, 

suites of plutonic rocks mapped as Oligocene-Miocene 

apparently fill the ‘gap’ between subduction- and 

collision-related magmatism. This finding tells us our 

understanding of the geodynamics of collision is 

incomplete, albeit the only published ages for these 

bodies are suspect K-Ar results [Ref. 2]. There are ~26 

active porphyry Cu, Au and Mo mines in Armenia, most 

of which tap resources hosted in Tethyan arc rocks, 

but ~6 of the active mines exploit S. Armenian 

collision-related bodies. 

 

 
Figure 1: [Kaislaniemi et al. 2014. Geol. 42, 291-294]. The 

Arabia-Eurasia collision zone with Late Cenozoic volcanic-

intrusive centres and field area highlighted. 



  

A precise age and explanations for the petrogenesis and 

emplacement of these S. Armenian rocks are required 

to better understand collision geodynamics. These 

rocks host some of the most recent porphyry Cu+Mo 

mineralisation in the collision zone [Ref. 3; Fig. 2]. 

Preliminary analyses indicate that these are hosted by 

‘adakites’, that is, high Sr, Sr/Y, La/Yb granitoids.  

Adakites form via a variety of mechanisms (slab or 

lower crustal melting, deep fractionation of arc 

magmas; see Ref. 4-6), so you will quantify the 

relationship between specific petrogenetic pathways of 

adakitic magmatism and world-class porphyry Cu+Mo 

deposits (e.g., Ref. 7-8). 

 

 
Figure 2: [Cronimet Mining, A.G.] Zanzegur Cu+Mo Mine. 

As the Oligo-Miocene rocks of S Armenia represent 

some of the first magmatic products formed after the 

onset of collision, we can study these to determine: i) 

the precise age and source of magmatism immediately 

following continental collision; ii) their emplacement 

mechanism in a compressional regime; iii) the 

relationship between magmatism and porphyry Cu+Mo 

development and iv) the source of sulphides in these 

syn-collision deposits. Better constraint on these 

problems will let us use the magmatic record to both 

track continental collision through time and develop 

more precise and effective mineral exploration models. 

 
Methodology 
 

You will map and model the structural relationship 

between mineralisation, magmatism and fault 

networks. Mineralised and magmatic samples will be 

collected. Adakite samples will be dated using the U-Pb 

laser ablation ICP-MS method (Glasgow) in the first 

instance, before funds for higher resolution 

geochronology are sought from national facilities. 

Molybdenite will be dated using the Re-Os thermal 

ionisation ICP-MS method on molybdenite (Durham). 

Whole rock major and trace element geochemistry 

(solution ICP-OES/MS) will constrain the petrogenesis 

of the adakitic rocks (SUERC and Glasgow). The 

connection between sulphide mineralisation and 

adakite magmatism will be tested using geochronology, 

spatial constraints and by analysing REE in sulphides 

using laser ablation ICP-MS. This potential new tracing 

method will determine if sulfides carry the low HREE 

‘adakite’ signature and are thus related to that magma 

type. Finally, stable isotopic analyses (O, H, S; SUERC) 

will further constrain ore genesis and its relationship to 

igneous petrogenesis. 

 
Timeline 
 

Year 1: Literature review; fieldwork planning; 

fieldwork in spring 2018; sample characterisation and 

preparation (petrography, SEM crushing, powdering, 

mineral separation). 

Year 2: Detailed geochemical studies and 

interpretation using ICP-OES/MS, Re-Os and LA-ICP-

MS dating; grant applications for isotope geochemistry 

at NERC facilities, attending a national conference. 

Year 3-3.5: Follow-up geochemical and 

geochronological studies, attendance at international 

conference, write manuscripts for peer-reviewed 

journals, submit thesis. 

 
Training & Skills 
 

Through IAPETUS & the University of Glasgow you’ll 

have peer support and workshops to develop your 

research, presentation and other transferrable skills. 

You’ll join the growing Volcanology research group in 

Glasgow. You will attend conferences to present ideas 

and grow your networks. The range of analytical 

techniques will also be a key part of the project, so you 

should graduate as an eloquent, well-connected 

researcher with a wide range of technical qualities. 
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Further Information 
 

Contact Dr Iain Neill: iain.neill@glasgow.ac.uk or 

01413 035477. 
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