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Background 

Loggerhead sea turtles (Caretta caretta) in the South West Indian Ocean (SWIO) occupy 

many different habitats and change their diet and feeding area from open ocean to coastal 

regions, at the ontogenetic shift from juveniles to adults around seven to 12 years of age. It 

was originally hypothesised that this ontogenetic shift from oceanic to neritic habitats was 

unidirectional. However, recent reports have indicated that some adults can either undergo a 

second shift back to oceanic habitats, or never leave these environments, except to reproduce. 

Understanding their habitat use provides important information to design effective 

conservation strategies for this threatened species. Satellite tags are used to track movement 

and habitat use between areas that can be thousands of kms apart, but it is logistically and 

financially constrained. To this end, stable isotope analysis of an animal’s tissue coupled with 

an assessment of its epibiotic “hitchhiking” organisms can be used to investigate sea turtle 

habitat use. The aim of this study was thus to combine carbon and nitrogen stable isotope 

analysis with epibiont community composition to determine foraging habitats of loggerhead 

sea turtles nesting in South Africa.  

Methods 

Biopsy samples were taken from the flippers of 170 nesting loggerhead turtles and used for 

carbon (δ13C) and nitrogen (δ15
N) stable isotope analysis. Samples were analysed at the 

Stable Isotope Analysis Laboratory of the Mammal Research Institute (Pretoria, South 

Africa) using a mass spectrometer. Epibionts were collected from each turtles’ carapace and 
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identified and classified. To identify distinct turtle foraging grounds, the number of clusters 

that best represented the distribution of the isotope signatures was determined through a k-

means clustering analysis. The presence of macrofaunal epibionts on the carapace of turtles 

was used to further examine if habitat specific epibionts were matched with the clustering of 

loggerheads based on stable isotope analysis of the turtle. 

Results 

Two foraging groups were identified based on relative enrichment/depletion of δ13
C. Epibiont 

community structure was significantly different between the foraging areas, identified from 

the stable isotope signature, with the open-ocean pelagic species Lepas spp. occurring in 

higher abundances on individuals with depleted δ13
C isotope signatures. Three neritic 

epibionts (Hyale grandicornis, Hyachelia tortugae and Podocerus africanus) were the other 

habitat-specific species driving community assemblages, with higher occurrence and 

abundance on turtles with enriched δ13
C isotope signatures. 

Conclusion 

This study revealed two foraging habitats for loggerhead sea turtles nesting in South Africa, 

on the East African seaboard, based on complimentary evidence from stable isotope analysis 

of turtle flipper tissue and its epibiont community composition. This bimodal foraging 

strategy of using either oceanic or neritic environments is similar to reports from other 

regions. These results thus successfully applied a cost-effective set of complimentary 

techniques that can be used to infer habitat use patterns for many individuals within a 

population. We thus introduce a useful tool for conservation planning that can be applied to a 

variety of migratory species.  


