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Abstract

Photosynthetic microorganisms form the productive base of
many coastal ecosystems. Yet, the relative importance of the
ecological drivers underlying variability in their abundance, diversity,
and species composition remains poorly resolved. To address this, I
examined the variability in microalgal assemblages in relation to
infaunal and epifaunal grazers, heterotrophic microbial eukaryotes,
nitrogen- and sulfur-cycling bacteria, and sediment physico-chemical
properties in a Bay of Fundy intertidal mudflat. I quantified these
biotic and environmental variables using environmental DNA
metabarcoding, chlorophyll a fluorescence, microscopy, and field
measurements. | used data from a field experiment manipulating
epifaunal grazer abundance using shorebird and mud snail exclosures,
and nutrient availability using NPK fertilizers. Diatoms constituted the
dominant component of microalgal assemblages in surface sediments
across three summers, comprising 77% of sequence reads and 60% of
the amplicon sequence variant richness. Biotic interactions were
taxon-dependent and accounted for 26-88% of the summer variability
in microalgal assemblages, while nutrient enrichment increased

microalgal biomass by 42% over 2 months, driving assemblage-wide

responses. Raphid pennate diatoms were positively correlated with
shorebirds and mud snails but negatively with protistan parasites,
while polar centric diatoms showed the reverse pattern. These
microalgal lineages displayed contrasting depth distributions and
seasonal dynamics, and were top contributors to the interannual
variability in species composition. Sediment temperature (16-24°C)
was positively correlated with microalgal diversity, accounting for
44% of the variation in a separate analysis. Cyanobacteria were rare
in the sequence data, suggesting negligible contribution to primary
production relative to microalgae and chemosynthetic bacteria. My
findings suggest differing sensitivities of the biomass and species
composition of diatom-dominated microphytobenthos to ecological
drivers, with variations in species composition more closely linked to
biotic interactions, and biomass varying under resource-driven control
within the broader environmental context. My thesis contributes to
ongoing efforts to clarify the ecological controls on the productive,

carbon-sequestering base of coastal ecosystems.



