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Dissolved organic matter (DOM) in sediment pore water provides carbon substrates and energy sources for 

microbial populations driving benthic biogeochemical processes. Microbe-organic molecule interactions shape 

DOM and microbial community compositions, which are dynamic but elusive. In this study we characterized DOM 

composition in a 300-cm sediment core from the Pearl River estuary (China), in an effort to decipher its associations 

with relevant microbial communities. DOM composition showed a substantial decrease from surface to the bottom 

in the magnitude-weighted average H/C ratio (from 1.48 to 1.17) and an increase in the magnitude-weighted average 

molecular weight (from 354 Da to 418 Da). Molecules commonly representing recalcitrant organic matter were 

observed to accumulate in the deeper layers, which were characterized by lignins/carboxylic rich alicyclic molecules 

(CRAM)-like compounds, tannin and aromatics. DOM molecules correlated with most archaeal OTUs (R > 0.65, P 

< 0.05) are of high C numbers, low H/C ratios and high double bond equivalents compared to those correlated to 

bacterial OTUs, indicating that bacteria are associated with more relatively labile compounds while archaea may be 

closely related to refractory DOM. Our study contributes to the understanding of the sediment carbon dynamics and 

the differential roles of bacteria and archaea in organic matter degradation processes. 

  


