Microniches of microeukaryotes in Shenzhen’s sandy beaches
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Benthic microeukaryotes, including ciliates and diatoms, are essential components of sandy beach ecosystems. Due to their rapid response to environmental change, they are recognized as sensitive bioindicators of sediment quality and anthropogenic pressure [1, 2, 3]. This study investigated microeukaryotic communities at ShuJie and DongChong beaches in Dapeng, Shenzhen, across upper, middle, and lower littoral zones. Field measurements included temperature, pH, salinity, and ORP. Sediment samples were analyzed for grain size, organic matter, elemental composition, and chlorophyll. DNA was extracted and the 18S rRNA V4 region was amplified for sequencing.
Results revealed significant environmental differences between beaches. ShuJie exhibited lower ORP (-158 mV) and salinity (27‰), while DongChong showed higher ORP (237 mV) and salinity (35‰). Organic matter was low across all samples (1.2–2.3%). Alpha diversity indices (Chao1, Shannon, Simpson) and rarefaction curves revealed differences in microeukaryotic richness across intertidal zones. Beta-diversity analyses (PCoA, NMDS) demonstrated clear community structuring between upper, middle, and lower zones. Taxonomic composition varied from phylum to species level along the environmental gradient. Correlation analyses indicated that abiotic factors shaped community composition that is in a good agreement with the recently published study [4].
The conducted research shows that microbial communities differ significantly between littoral zones, with environmental factors driving community structuring. These findings confirm that benthic microeukaryotes respond sensitively to environmental factors and may serve as effective bioindicators for coastal ecosystem monitoring in subtropical coast part of the South China.
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