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Abstract: The salinization process of groundwater caused by seawater intrusion is one of the major natural disasters in coastal areas. It
generates a salt-fresh water interface with a strong physicochemical gradient, which seriously affects the original ecological environment.
Therefore, an in-depth understanding of the diversity and community structure of microorganisms in aquifers affected by seawater
intrusion is essential to reveal the environmental impact of seawater intrusion on in-situ microbial communities. Here, we utilized high-
throughput sequencing-based microbial community analysis to characterize the diversity and composition of prokaryotic microbial
communities and explore the response of microbial communities to the brackish aquifers subjected to seawater intrusion. The results
showed that there were 47 prokaryotic microbial groups in the groundwater of the study area. Proteobacteria was the most abundant,
followed by Firmicutes, Actinobacteria and Bacteroidetes, whereas the community structure of Archaea was dominated by

Thaumarchaeota and Euryarchaeota which were more enriched in high concentration saline water. The common OTUs in microbial
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communities of different salinity gradients accounted for 59%, and there were abundant anaerobic microorganisms of genera Desulfovibrio

and Methanococcus in some high concentration saline water. Although the variation of microbial diversity was not completely in parallel

with the salinity gradient, the diversity increased with increasing salinity with total dissolved solids (TDS) above 1 g/L. A vector fit of

possible explanatory environmental factors highlighted that TDS and TN were the most significant factors for the separation of microbial

assemblages along the salinity gradients. It should be noted that high levels of ammonia nitrogen in the aquifer may affect the ecological

balance to a certain extent. This study provided a foundation for further study of microbial community structure and environmental

interaction in underground saltwater.
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Fig.1 Microbial composition analysis based on taxonomic classification at the phylum level
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Fig.3 The relative abundance of microbial taxa (genus level) along the salinity gradient
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Table 1 Environmental factors associated with variations of the microbial communities at the phylum/class or

genus level in the four water samples

53K TPRATR

53R 855 R F (1) Spearmant ¢ 22 £ (r)

ORP HCO3 WK pH TP DOk Fe?hklE  CIvk
Firmicutes -0.522" -0.735™ ~0.080 -0.338 ~0.486" 0.401 ~0.006
Bacteroidetes 0.755"" 0.600"" 0.542" 0.419 0.288 -0.751"" ~0.414
i1/ Alphaproteobacteria 0.636" 0.369 0.221 0.502" 0.364 -0.460" 0.201
Betaproteobacteria 0.355 0.474" 0.134 -0.007 0.343 -0.272 -0.447"
Gammaproteobacteria 0217 ~0.350 0.185 0.098 ~0.256 0.109 0.126
Exiguobacterium -0.519" -0.741™" -0.090 -0.319 -0.469" 0.421 0.019
J& Pseudomonas -0.658" -0.567"" 0.028 -0.229 -0.574™" 0.404 —0.003
Acinetobacter -0.388 -0.559" 0.015 -0.067 -0.303 0.169 -0.029
ST - 5345 [ F 1 Spearmantf ¢ R (r)
TDSHE  NOy WJE SOSWRE  TOCHKEE — NOyVREE  TNWJE T
Firmicutes ~0.005 -0.011 ~0.060 -0.226 ~0.240 ~0.104 0.091
Bacteroidetes -0.368 -0.072 -0.352 -0.058 0.098 0.126 -0.100
1174 Alphaproteobacteria 0.238 0.284 0.043 -0.049 0.103 0.274 0.137
Betaproteobacteria ~0.557"" 0.030 ~0.155 -0.096 ~0.020 ~0.155 ~0.190
Gammaproteobacteria 0.182 -0.329 ~0.304 0.075 0.302 0.556"" 0375
Exiguobacterium 0.014 ~0.001 ~0.038 -0216 ~0.230 ~0.106 0.099
I Pseudomonas 0.044 -0212 0.018 0.025 ~0.200 0.095 0.077
Acinetobacter -0.001 -0.257 ~0.366 0.008 0.064 0217 0.124

TE: ¥R P<0.05, ** R P<0.01.
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