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The Chesapeake Bay (CB) provides a dynamic
environment for estuarine microbiomes. Thus
planktonic bacteria and archaea experience strong
environmental gradients such as salinity, temperature,
nutrients and other dissolved constituents. In this study,
high throughput sequencing revealed many previously
unreported taxa and showed that CB contained highly
diverse and dynamic microbial communities (both
bacteria and archaea). Microbial diversity indices
decreased from the upper Bay to lower Bay. Microbes
in summer and autumn were more diverse and stable
than those in winter and spring, however bacteria and
archaea exhibited distinct spatiotemporal patterns.
While groups of bacteria and archaea responded to
salinity and temperature, the spatiotemporal patterns of
microbial distributions were also influenced by
nutrient, Chl g, light availability and dissolved organic
matter (e.g. dissolved organic nitrogen and dissolved
organic phosphorus). The findings highlight that in
addition to physical gradients, the synergistic
interactions of microbiomes and nutrients as well as
dissolved organic matter shape a stable and reoccurring
microbial community pattern in an estuary with a long
residence time.



