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Background 
Coral communities are found at high latitude on the East Coast subtropical reefs of South 

Africa. They are biodiverse, economically important, and afforded World Heritage Site status 

in the iSimangaliso Wetland Park where some are subjected to recreational use. While these 

unique coral reefs have suffered little bleaching from climate change, they are susceptible to 

the phenomenon and provide a natural laboratory for the study of its effects at high latitude. 

They have thus been the subject of wide-ranging research in the ORI Coral Reef Programme. 

This review of the last three decades of research emphasises the most recent advances, 

covering the region’s oceanography; coral community dynamics and underpinning reef 

processes, including genetic connectivity, minor bleaching events and abiotic regulating 

parameters; the incidence of coral diseases; economic benefits of reef use and of their 

ecosystem services; the bio-accumulation of pesticides in reef organisms; and fish abundance 

with an assessment of the nursery benefits of Acropora austera, a vulnerable coral which 

provides the reefs with structure. 

Methods 
The methods employed have been commensurately wide-ranging. Oceanographic 

information was obtained from in situ instrumentation and remotely-sensed data. Long-term 

monitoring was accomplished by image analysis of photo-quadrats recorded annually along 

fixed transects, the results being compared and correlated with temperature records. Complex 

PERMANOVA and Gradient Forest modelling of biotic and abiotic variables was undertaken 

to establish the latter’s role in determining coral community distribution. Reef connectivity 

was assessed from genetic analysis of representative corals, viz. the fast-growing coral, A. 

austera, and the slow-growing coral, Hydnophora exesa. The incidence of coral diseases was 

determined from reef surveys and prevalent diseases were examined genetically, 

histologically and aetiologically. Underwater visual censuses were used to collect fish 

abundance data in sanctuary areas and areas subjected to varying use by anglers and divers, 

as well as within and outside A. austera beds. Finally, economic values of the aforementioned 

reef use, as well as of reef ecosystem services (sediment generation and retention), were 

established employing, amongst others, the Travel Cost and Replacement Cost methods.  
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Results 
The results have revealed that South African coral reefs are subjected to slight eddy-driven 

upwelling with some forcing by the Agulhas Current up shelf canyons that occur offshore of 

some reefs. Sea temperatures increased by 0.15°C p.a. in the 90s, with mild bleaching in 

2000/2001, a non-ENSO year, but have since been declining by 0.03°C p.a. Minor bleaching 

occurred during the 1998 ENSO event but was only slight in the 2016 ENSO event; resilience 

is possibly emerging. Soft coral abundance is nevertheless decreasing by 0.95% p.a. and may 

be attributable to leaching of pesticides from adjacent wetlands via groundwater. 

Connectivity of the reefs is poor regionally and even between reefs; in fact genetically 

distinct populations indicative of self-seeding were found amongst the study species on an 

intensively sampled reef. Latitude, depth, slope, turbulence and reef aspect play a role, in that 

order, in coral community distribution; biotic variables must be of similar importance. The 

incidence of coral diseases was low and a new disease, Porites white patch syndrome 

(PWPS), was described and its causative organism isolated. The fish studies revealed that 

angling and diving affect the fish communities, and that structural complexity in A. austera 

patches plays a significant nursery role on the reefs. Economic values of reef usage were 

outweighed by those of ecosystem services, emphasising the need for reef conservation and 

management.  

 

Conclusions 
The results of the programme have provided valuable information on relatively pristine, high-

latitude reefs, their socio-economic benefits, and the anticipated effects of climate change. 

The marginal nature of the South African coral reefs will render them sensitive to global 

change; while light will remain constant, temperature could become more important. Subtle 

changes in coral resilience are thus anticipated as temperatures approach the local bleaching 

threshold. Changes in Ocean Acidification (OA) are not expected to be significant and sea 

level rise is unlikely to affect the reefs. They have considerable use and service value which 

any degradation in their condition would diminish. The fact that most marine tourism in the 

Park occurs at Sodwana Bay, the core region of the Park, is anomalous; its marine sanctuaries 

lie in what should be buffer zones at its periphery. This anomaly dictates that careful 

management and monitoring of the Sodwana reefs is paramount and consideration should be 

given to proclaiming the northernmost of the reefs (Nine-mile Reef) a sanctuary. The South 

African coral reefs are nevertheless in good condition and provide room for optimism 

regarding the future of corals at high latitude. They also provide a natural laboratory for study 

of these systems under protected and pristine conditions in terms of accretion versus bio-

erosion and coral gene expression. 


