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Overview 
 

Background: Carbon sequestration by natural 

systems may be a solution for slowing down 

atmospheric CO2 increases, and has been recognized 

under the United Nations ‘Framework for Climate 

Change Convention’, within the Reducing Emissions 

from Deforestation and forest Degradation (REDD) 

programme. The sequestration of carbon into ocean 

sediments by marine ecosystems for long-term 

storage is termed ‘blue carbon’, to differentiate it 

from carbon stored in terrestrial ecosystems such as 

forests, which have been well-researched (e.g.1, 2). 

Carbon stored in forest systems is slow to 

accumulate, can be rapidly released (e.g. by fires) and 

is confined to the tropics, so blue carbon storage is 

considered an important process 2, especially in the 

higher latitudes. 

 

Current state of the art: Terrestrial systems often 

store carbon in living biomass (e.g. forests) but can 

lose that carbon rapidly (as CO2) to the atmosphere 

via fires, deforestation and decomposition. However, 

in marine systems, organic carbon is often stored in 

sediments which become anoxic, allowing for the 

preservation of carbon at decadal to millennial time 

scales. Known blue carbon sinks include seagrass 

meadows and mangroves 3, which can trap carbon in 

their organic structures, but also trap carbon from 

other sources in the sediments they accrete.  

 

 

 
 

Fig 1: Complex structure of a coral reef (Photo: 

David Gross) 

 

The ecosystem services provided by coral reef 

systems are worth over $100 billion annually and 

include coastline protection, tourism, food and 

medical derivatives. Unlike mangroves and seagrasses, 

corals themselves do not quickly break down due to 

their calcium carbonate skeleton. However, to date it 

has been assumed that coral reefs have a minor, if any, 

role in carbon burial because the calcification process 

releases CO2. Recent evidence from other non-

tropical calcifying systems (coralline algae 4), suggests 

such biomineralisers may in fact still bury significant 

amounts of carbon in the organic rich sediments they 

trap as a result of their complex structure (Fig. 1). 

These habitats may thus represent a currently un-

quantified potential long-term store of blue carbon.  

 

https://www.gla.ac.uk/schools/ges/staff/nicholaskamenos/
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To move forward, a quantitative assessment of the 

role coral reef systems play in carbon sequestration, 

burial and storage is needed.  

 

 

 
 

Fig. 2: Supervisory team extracting carbonate 

bioconstructors using and underwater pneumatic 

corer to assess their role in blue carbon storage. 

 
Methodology 
 

The scholar will have the opportunity to sample coral 

reef systems (including corals, seagrass, algae, 

mangroves, forests) from the Caribbean (e.g. 

Honduras) and possibly Indo-Pacific (e.g. Maldives). In 

the laboratory, biogeochemical and incubation 

assessments will be conducted to quantify carbon 

storage dynamics (e.g. mass spectrometry and 

experiments in marine mesocosms). These data will 

allow the scholar to determine how much carbon is 

stored and how stable carbon burial is in coral reef 

systems.  

 
Timeline 
 

 Yr 1 Yr 2 Yr 3/3.5 

Coral reef sampling    

Incubation studies     

Biogeochemistry    

Dissemination    

 
 

Training & Skills 
 

Project support: The facilities and instrumentation 

available within the supervisors’ and CASE partner’s 

institutions provide a combination of leading 

laboratory, field and analytical capability and technical 

support that will be ideal for this proposed research, 

maximising PhD training by experts in the field. 

 

Scholar support: The School of Geographical and 

Earth Sciences at the University of Glasgow (GES) has 

a large research student cohort that will provide peer-

support throughout the research program. The 

scholar will participate in the annual post-graduate 

research conference within GES, providing an 

opportunity to present their research to 

postgraduates and staff within the School, and to also 

learn about the research conducted by their fellow 

postgraduate peers. All project supervisors are highly 

research-active; the scholar will interact with all 

members of their research groups, providing an 

opportunity to learn about other techniques and 

research areas which may be applicable to their 

research. Additionally, the supervisors are all based in 

research-active departments that span a broad range 

of ecological and environmental research, exposing 

the scholar to a range of other research areas. To 

facilitate this, the scholar will actively participate in the 

‘Marine Global Change Group’ in GES, the Benthic 

Ecology & Biogeochemistry group at the Lyell Centre 

and during fieldwork in Operation Wallacea’s 

Caribbean marine research and conservation 

programme, which provide opportunities to discuss 

current ‘cutting-edge topics’, review recent papers, 

present current research plans to academics with a 

common research interest, and learn new field 

techniques and ideas in an informal and supportive 

atmosphere. 

 

The scholar will be encouraged to attend specialist 

courses that will directly contribute to the proposed 

project: 

 The project involves a large component of 

biogeochemical research and the scholar will be 

encouraged to attend relevant courses 

throughout the PhD 

 This project will involve a fieldwork element, thus 

the scholar may attend a field first aid course in 

the first 6 months of the project 

 If required, the scholar may attend diving 

orientated courses 

 Analytical training will be provided by the 

supervisors and / or specialist technicians for each 

piece of instrumentation required for analyses 

 The project supervisors will also support and 

encourage the scholar’s development of 

transferable skills, such as data management, 

Aim: This project will determine the role 

of coral reef systems as blue carbon 

repositories. This is important as it will 

enable a more robust understanding of 

blue carbon as a mechanism to combat 

anthropogenic climate change. 



 

  

scientific writing and communication. The Faculty 

of Science and Engineering at the University of 

Glasgow provides, for free, a large number of 

such courses, which are available throughout the 

PhD program. 
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Further Information 
 

Dr Nick Kamenos: nick.kamenos@glasgow.ac.uk Tel: 

0141-3305443. 
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