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Overview 
 

Background: The ecosystem services provided by 

coral reefs are worth over $100 billion annually and 

include coast line protection, tourism, food and 

medical derivatives. However, the health of the 

constituent corals can be significantly impacted by 

coral bleaching. Coral bleaching is the loss of 

symbiotic zooxanthellae (Symbiodinium sp.) from 

tropical corals and can be caused by stressors such as 

thermal perturbations, disease and freshwater runoff 
1,2. Thermal perturbations are thought to be the most 

significant bleaching trigger, and have been well 

documented in conjunction with major global 

bleaching events in 1998 and 2002, causing 

widespread coral death 3. The importance of 

temperature is such that, using spatial thermal 

histories, coral reefs at risk of bleaching can now be 

forecast over a few days - weeks 4. However, sub-

lethal bleaching, where the coral bleaches but 

recovers, may act as a ‘safety valve’ allowing coral 

hosts to survive periods of thermal stress in warmer 

waters. This may form the basis for adaptive and 

acclimatory capacity to warming in corals. 

 

Current state of the art: Despite the devastation 

caused by severe coral bleaching it is still not possible 

to accurately assess if corals will survive in the 

warmer oceans projected for the end of the century 5 

as we do not understand their ability to survive 

bleaching at centennial time scales through 

acclimatisation and adaptation processes. We lack this 

knowledge as we do not have historic bleaching 

records that extend further than a few decades – the 

temporal longevity of the observational bleaching 

record. Those records show recent increases in 

http://www.gla.ac.uk/schools/ges/staff/nicholaskamenos/
http://www.sls.hw.ac.uk/staff-directory/sebastian-hennige.htm
http://www.gla.ac.uk/schools/engineering/staff/jilliancouto/
http://opwall.com/about-us/office-contacts/uk-office-contacts/


  

bleaching prevalence trends but are not consistent in 

the Atlantic and Indo-Pacific 3.  

 

To understand the relevance of current bleaching 

trajectories and the likelihood of future coral 

adaptation, records of natural historic bleaching are 

needed. Fortunately, temperature extremes causing 

bleaching lead to a temporary drop in coral extension 

rates post bleaching 3,6. That reduction in extension 

rate is then locked within the coral skeleton and can 

be used as a record of historic bleaching.  

 

 
Indo-Pacific field site 

 
Methodology 
 

The scholar will collect coral cores from Indo-Pacific 

(e.g. Indonesia) and Atlantic (e.g. Barbados) Porites sp. 

colonies, and, using dendrochronology-type 

techniques 3,6, reconstruct historic coral bleaching 

events over the length of the core records (estimated 

to be 400y). In addition, contemporary sensitivity of 

cored corals to extreme stressors will also be 

determined using 18s rDNA to identify the 

Symbiodinium clades present 7. These data will allow 

the scholar to determine if centennial-scale 

acclimatisation or adaptation has occurred in the past 

and place recent trends into an environmentally 

relevant context. In addition, it will enable the scholar 

to determine divergence of bleaching patterns in Indo-

Pacific and Atlantic corals with significant impacts of 

future biogeographical dispersal of coral species. 

 

 
Dr Burdett coring a carbonate habitat 

 
Timeline 

 

  Yr 1 Yr 2 Yr 3/4 

Core collection    

Core sectioning     

Growth band analysis    

DNA analysis    

Dissemination    

 
Training & Skills 
 

Project support: The facilities and instrumentation 

available within the supervisors’ and CASE partner’s 

institutions provide a combination of laboratory, field 

and analytical capability and technical support that will 

be ideal for this proposed research, maximising the 

likelihood of successful PhD completion. 

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 biogeochemical research, exposing the scholar to a 

range of other research areas. To facilitate this, the 

scholar will actively participate in the ‘Marine Group’ 

in GES and the ‘Environmental Change’ group at the 

University of St Andrews, which provide 

opportunities to discuss current ‘hot topics’, review 

recent papers and to present current research plans 

to academics with a common research interest in an 

informal and supportive atmosphere. 

 

The scholar will be encouraged to attend specialist 

courses that will directly contribute to the proposed 

project: 

 This project will involve a substantial fieldwork 

element, thus the scholar will attend a specialist 

field first aid course in the first 6 months of the 

project.  

 If required, the scholar will attend the diving 

supervisor course that is currently being developed 

by the University of Glasgow dive team to enable 

the scholar to actively participate in the field 

campaigns. 

 Due to the high-impact nature of this project, the 

scholar will be encouraged to attend the NERC 

‘Statistics for Environmental Evaluation’ course 

during their 2nd year to ensure the scholar is 



  

confident in conducting robust statistical analyses 

of the data obtained. 

 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 attendance on generic training 

courses such as data management, scientific writing 

and presentation skills. 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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