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Overview 
 

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. The 

organic carbon stored in marine systems is referred 

to as ‘blue carbon’ to differentiate it from terrestrial 

carbon stores. Known blue carbon sinks include 

seagrass meadows and mangroves. 

 

Recent estimations suggest that the carbonate marine 

deposits generated by coralline algae may be a globally 

significant blue carbon store. Coralline algae lay down 

a calcium carbonate skeleton as they grow and have a 

worldwide distribution throughout polar, temperate, 

and tropical shallow seas (e.g. Figure 1). Individuals 

can live ~850 years and accumulations of coralline 

algae create deposits spanning the last 20,000 years. 

  

Unlike fleshy macroalgae, coralline algae do not 

quickly break down due to their calcium carbonate 

skeleton. These deposits and the organic rich 

sediments they bind thus represent a currently un-

quantified potential long-term store of blue carbon.  

 

 
Figure 1: A coralline algal bed (Photo: N Kamenos) 

 

Within this multi-disciplinary project, the scholar will 

undertake a quantitative assessment of the carbon 

budget of coralline algal habitats and determine the 

processes underpinning sequestration, thus quantifying 

their global carbon sequestration potential, both in 

the past and under future climate change. Specifically, 

the scholar will: 

 

1. Determine the age and species of deposits in polar, 

temperate and tropical regions. 

2. Quantify the organic and inorganic carbon 

contents of the deposits. 

3. Estimate the coralline algal blue carbon stock from 

high, mid and low-latitude sites. 



  

4. Assess the importance of coralline algal deposits as 

blue carbon reservoirs.  

 
Methodology 
 

Fieldwork: 

Coralline algal sediment samples will be collected 

from polar (Greenland), temperate (United Kingdom) 

and tropical (Brazil / Red Sea) field sites using SCUBA. 

SCUBA qualifications are not essential for this project 

as the scholar will have access to the University of 

Glasgow and University of St Andrews dive teams. 

 

Laboratory experiments: 

Laboratory experiments will be conducted to identify 

the environmental drivers that regulate the rate of 

carbon accumulation in coralline algal habitats. 

Experiments will be conducted in state-of-the-art 

marine aquarium facilities, which are specifically 

designed for investigating the impact of environmental 

change on benthic habitats at the Universities of 

Glasgow, St Andrews and the Scottish Association for 

Marine Science. 

 
Timeline 
 

Year 1: Fieldwork in the United Kingdom; learn 

analytical techniques; write up a literature review. 

Year 2: Fieldwork in Greenland and Brazil / Red Sea; 

write up results for first paper; present at an 

international conference. 

Year 3: Analytical work; paper 2; present at an 

international conference. 

Year 4: Write up results for final thesis and 

additional papers. 

 
Training & Skills 
 

In addition to the IAPETUS grouping, the scholar will 

be actively involved in two pooling initiatives: the 

Marine Alliance for Science and Technology for 

Scotland (MASTS) and the Scottish Alliance for 

Geoscience, Environmental and Society (SAGES), and 

will have access to their training and networking 

opportunities and courses.  

 

Specific skills acquired during this project: 

 Conducting field-based research and working in a 

team 

 Carbon biogeochemical analyses 

 Statistical modelling of environmental data 

 Running and maintenance of marine aquariums 

 Scanning electron microscopy 

 Scientific communication through writing, poster 

presentations and talks to academic and non-

academic audiences 

 If applicable, the scholar may be able to gain a 

European scientific diving qualification 

 

The scholar will also be actively encouraged to 

participate in science communication activities, such 

as the Glasgow Science Festival, and through 

interaction with non-academic organisations such as a 

Scottish Natural Heritage. 
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Further Information 
 

Interested candidates are encouraged to contact the 

supervisory team for more information: 

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

Dr Burdett: hb57@st-andrews.ac.uk 

Dr Stahl: henrik.stahl@sams.ac.uk 
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