
A comparative framework for assessing adaptive capacity amongst corals to a 

rapidly changing environment 

 

Corals are an iconic taxonomic group that serve as one of the ‘horsemen’ 
heralding the consequences of the onset of the anthropocene. In recent 

international declarations by multiple scientists and scientific organisations the 

imperative for proactive research that might help sustain coral reef survival has 

been established.  Calls for the mitigation of the drivers of major anthropogenic 

perturbation have largely gone unheeded and in most cases change in 

environments, resources and biotic assemblages is unchecked without a positive 

prognosis for the future. By contrasting responses amongst coral species with 

differential susceptibility to bleaching and mortality in a comparative framework 

we may elucidate the lineages of hard coral that are most resilient to climate 

change.  These species will be targeted for future research examining 

transcriptomic responses to stressors. 

 

South Africa hosts reef coral assemblages at the very margins of the distribution 

limits of these taxa. The edges of coral distribution in South Africa are 

determined by oceanographic and environmental parameters that change 

rapidly from sub-tropical to warm temperate, and not by availability of suitable 

habitat. These marginal conditions allow for the breakdown of species 

boundaries and the region serves as an evolutionary hotspot as a result of 

ongoing hybridization and selective processes. Recent research has 

demonstrated high levels of gene-flow in this environment and processes of 

reticulation in local coral species. Thus, the reef corals of South Africa provide a 

useful resource from which evolutionarily important lineages that demonstrate 

adaptive capacity may be investigated. 

 

In order to build a reference framework for subsequent comparative analysis 

that will reveal the underpinnings of coral resilience to changing environments 

we have analysed the most comprehensive data-set of hard and soft corals from 

SA, to date, in terms of bleaching susceptibility. Incorporating these phylogenies 

representing the diversity of South Africa’s hard corals into a comparative 

framework allows us to account for phylogenetic bias that results from 

independent comparison of specimens (i.e. independent of phylogenetic 

context).  Coral faces an uncertain future considering the rapid pace of climate 

change and a litany of unmitigated anthropogenic stressors.  The evolutionary 

capacity for corals to adapt is assessed here as a starting point for future 

research initiatives. 

 

 


