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Background: 

Oysters are a widespread and diverse group of shellfish that are an important source of food 

and income for a wide range of coastal communities, either through subsistence gathering, 

small scale commercial harvesting, or commercial aquaculture. South Africa has a number of 

indigenous oyster species that have been harvested for thousands of years. These include 

several members of the Ostreidae (true or flat oysters) including members of the genera 

Striostrea and Saccostrea.  Attempts to culture these native species have been made since the 

mid 1800’s but these all failed for a number of reasons, including environmental factors, slow 

growth, insufficient recruitment or poor husbandry techniques. It was only with the 

introduction of a non-native species, the Pacific Oyster (Crassostrea gigas, aka Magallana 

gigas) that successful commercial aquaculture commenced.  

The culture of non-indigenous organisms carries a number of potential risks, however, 

including: becoming established as an invasive species outside of the confines of the 

aquaculture facility; or acting as vectors for disease or parasites. In light of this it was decided 

to revisit the culture potential of the native oysters, in particular the Cape Rock Oyster, 

Striostrea margaritacea, and the Natal Rock Oyster, Saccostrea cucullata. 

In various regions across the Indo-Pacific, recent genetic analysis of the Ostreidae, 

particularly the genus Saccostrea, has uncovered hidden biodiversity with a large number of 

new, cryptic species. The taxonomy and organisation of this genus is therefore currently in a 

state of flux. 

Given the large range over which oysters are distributed and their remarkable morphological 

plasticity, developing baseline knowledge of their biodiversity and population structure in the 

region is critical.  This includes determining exactly which species are present, their 

ecological distribution, and how populations are structured genetically. This required a 

detailed investigation of the phylogenetic relationships of the various oyster species and the 

genetic population structure or each species. 

Methods: 



Oysters were collected from sites along the east coast of South Africa, from the Eastern Cape 

to northern KZN. This covers three biogeographic regions from cold temperate to warm sub-

tropical. Collection sites included sub-tidal rocks, inter-tidal rocks, estuaries, mangroves and 

artificial harbours. Oysters were identified on the basis of shell morphology and preserved in 

ethanol for genetic analysis.  Genomic DNA was extracted from the mantel or adductor 

muscle of each specimen and the shell preserved for morphological examination. 

Two mitochondrial markers, cytochrome oxidase I (COI) and a fragment of the 16S 

ribosomal gene (16S), as well as a nuclear marker, the internally transcribed spacer 1 (ITS1) 

of the ribosomal cluster, were sequenced.  Phylogenetic analysis of individual and 

concatenated sequences was conducted on the cleaned and aligned sequences using 

neighbour joining (Mega, RAxML) or Baysean methods (Mr Bayes). Within each species, 

haplotype networks were constructed and population statistics (Fst, Tajima’s D, etc.) were 

calculated. 

Results: 

The identity of Striostrea margaritacea was confirmed genetically and it was shown to be a 

panmictic population with relatively high haplotype diversity across its range from the 

Eastern Cape to northern KZN. 

Saccostrea proved, however, to be a much more complicated story.  The Saccostrea species 

found on inter-tidal rocks exposed to high wave energy was more closely related to 

Saccostrea mordax from the Indo-Pacific than to any S. cucullata clades. Genetic analysis of 

mitochondrial genes of oysters found in protected estuaries and mangroves revealed the 

existence of three sympatric and morphologically indistinguishable Saccostrea species 

throughout the region. One of these (ZA clade II) was most closely related to S. cucullata (S. 

cucullata, clade F) from South East Asia and the Eastern Pacific. Another clustered 

genetically with S. palmula from the Caribbean. Yet another (clade IV) had no close relatives 

in the database and might be endemic to the south-east coast of Africa.  

None of the Saccostrea species identified showed any geographical population structure, with 

shared haplotypes throughout their ranges, and all were found throughout the region sampled. 

Interestingly, the species found along the exposed rocky shores, S. mordax, showed 

extremely low genetic diversity, possibly indicating a recent range expansion or bottleneck. 

Extensive sampling of estuaries and harbours also demonstrated established populations of 

the non-native M. gigas along the Eastern Cape and KZN coast, as far north as the Richards 

Bay harbour and Umhlatuze estuary (a protected area). This is over 800 kilometres north of 

its previously known distribution and suggests that this potentially invasive species has 

spread much farther than previously known. 

Conclusions: 

We have identified the presence of four Saccostrea species on the east coast of South Africa 

and corrected the historical mis-identification of the Natal Rock Oyster as S. mordax. This 

increase in the number of Saccostrea species warrants further investigation and possibly 

increased levels of protection, particularly in light of the large number of threats to estuaries 

and mangroves along the coast. The presence of the potentially invasive, non-native C. gigas 

in these same systems is also of great concern. The reason for the remarkable low genetic 

diversity of S. mordax throughout its range is also of interest. 


