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Background

Warming climates associated with global change affect species distribution either directly
due to temperature tolerance or indirectly due to habitat modification and food availability.
Species  ranges  are  predicted  to  move  polewards  at  a  rate  of  6.1  km  per  decade  as
temperatures  near  the  equator  approach  species  upper  tolerance  limits.  Increasing
atmospheric carbon dioxide and surface temperature allow mangrove tree species to expand
into saltmarsh habitats, potentially affecting ecologically important faunal species. This study
aims to understand how the changes in estuarine plant communities influence the diversity
and abundance of crabs and fish in two estuaries in South Africa. 

Materials and Methods

Plant habitats were mapped and the population structure and root density was measured using
quadrats that were replicated appropriately. For the crab component the structural attributes
of mangrove and saltmarsh plants were recorded along with crab species composition and
abundance in the Nahoon and Tyolomnqa estuaries. For the fish component the study used
underwater cameras to determine how different habitats are used by fish taxa in the Nahoon
Estuary. Both these estuaries are currently experiencing an expansion of  Avicennia marina
(Forrak.) Vierh trees into salt marsh habitat. 

Results

The aerial cover of mangroves at Nahoon was 2.61 ha compared to 0.64 ha at Tyolomnqa.
Salt marsh communities are more diverse at Nahoon but has a higher coverage at Tyolomnqa
(>50 ha). Crab hole density was higher in mangrove habitats at Nahoon (546+66 per m2) and
Tyolomnqa  (426+89 per  m2)  compared to  saltmarsh  and mixed habitats.  The Shannon—
Weiner Index and Pielou’s evenness index show that Nahoon Estuary has a higher species
diversity  (1.995)  associated  with  a  high  species  evenness  (0.8321)  in  comparison  to
Tyolomnqa Estuary with a low species diversity (0.5148) and evenness (0.2147). The most
abundant species in Nahoon was  Austruca occidentalis (Naderloo, Schubart & Shih, 2016)
while Tyolomnqa was dominated by Danielella edwardsii (MacLeay, 1838) (Table 2). Three
species of fiddler crabs, globally associated with mangrove habitats,  were only present at
Nahoon. The salt marsh had a higher fractal dimension or complexity (D = 1.93) than the
mangroves  (D = 1.88)  at  Nahoon and a  32.9% different  in  fish species  assemblage  was
observed  between  the  habitats.  The  degree  of  habitat  use  by  fish  differed  significantly
between habitats (X2 = 53.44, df = 3, p < 0.05), with more instances of feeding taking place in
the mangrove. 



Conclusion

A mangrove-associated crab community and overall higher diversity and evenness of crab
species  was  recorded  at  Nahoon  compared  to  Tyolomnqa  which  was  inhabited  by  an
estuarine crab assemblage.  The sparse distribution of mangrove pneumatophores (density)
provided larger spaces in the water column and on the floor of the forest. The former afforded
larger-sized fish refuge and foraging areas and the latter influenced the quantity of crab holes.
The continuous expansion of mangroves will  increase species diversity and abundance of
different faunal groups in estuaries in the expansion zone of mangroves across the globe but
will have a negative impact on the salt marsh plant cover and diversity. 
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