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Marine carbon dioxide removal (mCDR) strategies will likely
be necessary for the adequate removal of legacy carbon dioxide
emissions. Ocean alkalinity enhancement (OAE) is a rapidly
developing abiotic mCDR approach that aims to accelerate the
natural Earth process of rock weathering, but its impact on
marine ecosystems remains uncertain. Here we use mesocosm
experiments to investigate the effects of limestone-inspired and
NaOH alkalinity additions (~750 umol kg-1) on seasonal marine
microbial communities (i.e., phytoplankton, bacteria) collected
from the Santa Barbara Channel using 18S SSU rRNA high-
throughput amplicon sequencing and flow cytometry. OAE
exerted a stronger influence on microbial community
composition under low-nutrient conditions and appeared to
promote the proliferation of the obligate parasitic class
Syndiniales. Our results suggest that alkalinization could
potentially result in cascading ecosystem effects and highlight
the need for additional research – and an expansive
environmental monitoring program – prior to the implementation
of OAE technologies.
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