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The high demand for the tropical sea cucumber species sandfish (Holothuria scabra) has led 

to a decline of wild stocks globally. To restore populations and to satisfy the Asian seafood 

market demand, aquaculture production and sea-ranching of commercial valuable sandfish 

have been implemented in many tropical regions. The production of hatchery-reared juveniles 

intended for outgrow farming and restocking, is currently implemented in the Zanzibar 

Archipelago. However, aquaculture activities have potential constraints, which need to be 

addressed to ensure sustainable practices. In hatchery production and restocking programs of 

sandfish, translocation and artificial breeding is assumed to negatively affect wild 

populations. Therefore, genetic baseline data need to be collected to identify potential issues 

associated with these activities.  

Here, we provide the first insights into the population genetic structure of sandfish in Zanzibar 

and Tanzania, using popular genetic markers such as mitochondrial DNA 16S and nuclear 

microsatellites. These markers were applied to samples from four different sampling sites 

within the Zanzibar Archipelago and Tanzanian mainland. The 16S marker was amplified in 

eight samples from three locations and seven microsatellites were successfully genotyped in 

96 individuals from four sampling sites.  

The 16S marker showed no variation among sampling sites, as well as no differences, when 

compared with available sequences from Malaysia and Papua New Guinea. This indicated 

that the 16S marker is not a good marker to detect intraspecific differences in sandfish, due to 

its conserved features. In contrast, microsatellites displayed a level of variation deemed 

suitable for genetic analysis of diversity within and among sampling sites, as well as genetic 

differentiation and structure among sampling sites.  

Microsatellite genotyping revealed low but significant difference (FST = 0.018, p-value = 

0.004). Furthermore, genetic diversity was found to be low (mean number of alleles = 3.25; 

mean observed heterozygosity = 0.357) and indices for inbreeding were present in three out of 

four sampling sites. Hence, findings provide genetic baseline data, which will be useful for 

sustainable broodstock management practice and the classification of potential management 

units. Overall, the present study will be the basis for future research concerning the genetic 

impacts of sandfish aquaculture activities in Zanzibar and Tanzania. 
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