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Overview 
 

The Plio-Quaternary geomorphologic and 

palaeoclimatic evolution of Armenia is poorly 

constrained, particularly to the north of Mount 

Aragats, an isolated four-peaked volcano massif.  

 

 

Here vast palaeo-lakes of assumed Pleistocene age (ca. 

MIS 19) show evidence for prehistoric human 

occupation along their shores. These lake deposits 

show rapid changes in depositional environments (e.g., 

fluvio-glacial), which along with glacial landforms 

located higher in the mountains (e.g., moraines, erractic 

blocks) and intercalated air fall pumice deposits and on-

lapping lava flows, provide rich sources of information 

about Quaternary landscape  

 

evolution and palaeoclimate. The discovery of 

prehistoric human occupation in Georgia (Dmanisi) at 

ca. 1.8 Ma (Gabunia et al., 2000, 2002) as well as more 

modern Palaeolithic sites in Armenia (300 ka, Adler et 

al., 2014) show that this region is a critical interface for 

the movement of civilizations between Africa, Asia and 

Europe.  

This project will adopt a mapping, 

sedimentological and volcanological approach to 

reconstruct the evolving sedimentary environments, 

which when coupled to a dating (40Ar/39Ar 

geochronology, cosmogenic isotope dating – 3He, 21Ne, 
26Ar, 35Cl, 10Be) campaign will allow for linking of local 

climate evolution (e.g., multiple phases of glaciation, 

incision, quiescence) to the global changes in climate 

(through temporal correlation to the marine isotope 

stages and the ice core records).  

Thus far we have not observed any local 

evidence of a traditional palaeoclimate archive (e.g., 

organic lake sediments) owing to proximity to the 

volcanic range, and thus direct correlation using 

temporal markers and Bayesian statistics between 

these sites and to other regional lake sections will be 
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key (e.g., Lake Sevan in Armenia and Lake Van, Turkey). 

The sedimentary records of Lake Sevan are the primary 

target of an associated project with a student to be 

based at Newcastle University.  

 

 
 

However, through more extensive mapping we 

are hoping to find contemporaneous sections that 

directly preserve palaeoclimate data. Where available 

oxygen isotope stratigraphies will be collected with the 

absolute chronology allowing for the transfer of climate 

information between site. 

 

The occupation of the region by prehistoric 

man will be reconstructed in a stratigraphic sense from 

the logging and dating of sedimentary sections that 

contain artefacts (e.g., tools). Note, the project does 

not require logging of archaeological materials 

(colleagues at the University of Connecticut are 

actively cataloguing materials from across the region).  

 

 
Methodology 
 

Fieldwork: The student will spend significant time in 

Armenia, specifically Aparan working with the project 

supervisors and Armenian colleagues. In the field the 

student will be trained to log in detail complex 

stratigraphic sections that have been deposited by a 

plethora of processes (fluvial, airfall, lacustrine) and 

map geomorphological features to reconstruct Earth 

surface processes (e.g., glacial advance and retreat). 

 

 
 

Geochronology: A series of different 

geochronometric tools will be employed to date the 

stratigraphic sections (in Aparan and around Lake 

Sevan) and constrain periods of when humans occupied 

the region (Ar/Ar dating) and constrain landscape 

evolution (cosmogenic isotopes). Bayesian modelling 

(using the Ox-Cal software) will be used to link 

stratigraphic sections with the landscape evolution 

using the radio-isotopic and cosmogenic ages.  

 

Stable isotopes: A number of different components 

form or grow in lakewaters and eventually sink to the 

bottom of the lake and are depositied in the sediments 

at the lakebed. For example: shells; fine grained calcium 

carbonate crystals (which form due to chemical 

processes in the lake water); diatoms (a type of algae 

made of silica); and organic parts of plants and animals, 

as well as sand, silt, and clay. The δ18O of the 

components that formed within the lake can tell us a 

great deal about the lake environment at the time they 

formed. The δ18O of carbonates and diatoms, for 

example, depends on the δ18O of the lakewater (and 

therefore temperature). By looking at changes in δ18O 

through time, and depending on the characteristics of 

the lake in question, we can reconstruct past 

environmental conditions (e.g., temperature, 

precipitation source, and precipitation or evaporation 

amount) for a particular location. Sometimes the 

different components can form layers or ‘laminations’ 

within the lake sediment, which are often 

distinguishable by differences in colour. The student 

will use stable isotopes to construct δ18O stratigraphies 



 

  

to reconstruct the evolution of the lacustrine 

sequences in Aparan and at Lake Sevan.  

 

Big picture: The local records of climate evolution 

will be linked to other climate archives using the high-

precision age data – allowing for tie points between 

records (e.g., Mark et al., 2014) meaning that one may 

interrogate leads and lags in climate response between 

archives as we are not relying on isotope correlation 

(e.g., Mark et al., 2017). 

 

Collaborators: Project supervisor Gasparyan and 

other colleagues at the National Academies of Science, 

Armenia and the Institute of Archaeology and 

Ethnography, Armenia will provide the student with 

support and access to critical sites throughout 

Armenia. The Student will also be integrated into the 

Leverhulme PAGES project 

(http://www.winchester.ac.uk/academicdepartments/ar

chaeology/Research/PAGES-project/Pages/PAGES-

project.aspx) and participate in an annual summer 

school/expedition that brings 30 researchers from 

around the globe together in Armenia every year. 

 

 
Timeline 
 

Year 1: Significant time (3 months) spent in Armenia 

logging sections and conducting geomorphological 

mapping of the region. Collect samples for Ar/Ar and 

cosmogenic isotope dating to establish a timeframe 

from the region of interest. Exploration for lake 

records with palaeo-environmental evidence 

preserved. Training in preparation of materials for 

Ar/Ar and cosmogenic isotope dating, and noble gas 

and accelerator mass spectrometry.  

 

Year 2: Dating of samples from year 1. Preparation of 

materials for O-isotope work at The British Geological 

Survey and make measurements. Further fieldwork in 

Armenia (3 months) and collection of final project 

samples. Preparation of Year 2 samples for dating. 

 

Year 3: Make final stable isotope and geochronological 

measurements. Use Bayesian modeling to link climate 

archives with global picture and begin to develop model 

of human migration in the region. Final visit to Armenia 

(1 month) to tidy up loose ends and start to write 

thesis. 

 

Year 4 (final 6 months): complete thesis and prepare 

papers for publications.  

 
Training & Skills 
 

The student will be trained in mass spectrometry, the 

application of geochronology and the use of isotope 

stratigraphies to reconstruct palaeo-environment. The 

Student will be based fulltime at SUERC in East 

Kilbride. It is expected that the student will attend 

international conferences and present data to scientific 

audiences. Generic training will be provided through 

the University of Glasgow Graduate Training 

Programme, which includes, for example, project 

management and presenting with impact.  
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Further Information 
 

Contact Professor Darren F. Mark 

(Darren.Mark@glasgow.ac.uk) – tel: 01255 270 194 
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