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Abstract 

Background: Microorganisms in sediments of estuarine ecosystems play key roles in the biogeochemical 

cycles [1]. These communities, essential for maintaining the ecosystems quality, are affected by natural 

and anthropogenic factors, such as metals, affecting the ecosystems health [2]. Objectives: This work 

aims to understand the effect/impact of metals on brackish sediment microbial community in a mesocosm 

experiment. Methods: Corers with sediment samples were collected from the Reserva Natural Local do 

Estuário do Douro. These sediments, already characterized with low levels of metals, were incubated in 

tanks with water collected from the same site (sediments control), and another set of sediments were 

incubated in higher levels of copper, lead, zinc and arsenic. The sediments in the tanks were incubated 

under natural conditions (light and temperature), with aeration and monitored for 30 days. Results: At 

time 0 of the experiment, the sediment bacterial and the archaeal communities were similar in both control 

and metal sediments samples. After 30 days, a significant decrease of alpha-diversity of the bacterial 

community (F = 9.24; p < 0.01) was observed for the sediments exposed to higher levels of metals which 

was not observed for the archaeal community. However, an increase the relative abundance of Amplicon 

Sequence Variant (ASV) was observed for the Archaea phyla Asgardarchaeota, Micrarchaeota, Nanoar-

chaeota, Thermoplasmatota, and the Bacteria phyla Bacillota, Desulfobacterota, Calditrichota, Bacteroi-

dota, Pseudomonadota in the sediments exposed to higher levels of metals. Conclusions: This mesocosm 

experiment evidences the pressure exerted by metals in the microbial prokaryotic community of estuarine 

sediments, changing the dynamics of these organisms in the ecological quality of these ecosystems.  
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