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Abstract 
Assessing the temporal variability of deep-sea ecosystems is essenNal to gain new insights into 
benthic deep-sea responses to growing climate-induced threats. Here, we explored the 
mulNdecadal variability of benthic deep-sea microbial assemblages including viruses, 
prokaryotes, and unicellular eukaryotes (microeukaryotes), in relaNon to change in food 
availability in the Porcupine Abyssal Plain, at approximately 5000-m depth in the NE AtlanNc 
Ocean. Combining informaNon on water column temperature and ocean producNvity from 
assimilaNon models, in situ sedimentary organic ma\er contents, and the geneNc signatures 
of detrital algal taxa, we observed an increase in temperature and a declining pa\ern in 
photosyntheNc producNvity in the water column, significant temporal changes in the 
composiNon of phytodetritus along with more oligotrophic sedimentary condiNons than in 
past. Together with lower nutrient concentraNon, we observed a trend of decreasing 
prokaryoNc abundance and an increase of the impact of viral infecNons. Shi^s in phytodetritus 
inputs were associated with significant changes in the abyssal benthic microbiota. In 
parNcular, microeukaryotes displayed evident changes also at high taxonomic levels. Overall, 
our findings highlight that the abyssal ecosystems are changing significantly during the last 
decades with a clear decrease of the blue carbon accumulated at abyssal depth and 
consequent responses of the micro-eukaryoNc and prokaryoNc compartments. 
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