
 

New insights into the degradation dynamics
of organic material in the seafloor

May 22 2024

  
 

  

Amino acid distributions indicate microbial secondary production based on
added lipid substrate. Credit: Science Advances (2024). DOI:
10.1126/sciadv.adm8096
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The long-term deposition of organic material in sediments on the ocean
floor is a key process in the global carbon cycle. The question of
whether, from a chemical perspective, the deposited material is more
similar to marine algae or the microorganisms that decompose the algal
biomass is largely unresolved.

A research team has now published a study on this topic in the journal 
Science Advances.

For their study, the team fed organic material labeled with 13C
carbon—either an algae-lipid mix or crude proteins—and observed it in
the laboratory for 400 days. The microbial communities originate from a
sediment core obtained off Helgoland.

The initial question was: What happens to fresh biomass and which
microorganisms are involved in its processing? This was the first time
that the formation of new biomass from secondary producers and its
turnover was quantified more precisely.

The team has found that microbial communities can be stimulated by the
addition of lipids and proteins and not only decompose fresh biomass
that is easier to digest, but also decompose more of the old organic
carbon that is otherwise difficult to break down. This new finding is
relevant because the input of fresh organic matter is increased by man-
made, climate-induced environmental changes, such as expanding low
oxygen zones in the ocean, melting sea ice or glacier retreat.

"Our study is the first to link the degradation of labile organic matter to
the growth of microbes and the consequences for the composition of the
organic matter that is eventually buried in marine sediment. We were
surprised to find that the addition of fresh organic matter had a
disproportionately large and long-lasting effect on the degradation of
old, supposed to be refractory organic matter," says Prof Jack
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https://www.science.org/doi/10.1126/sciadv.adm8096
https://phys.org/tags/organic+material/
https://phys.org/tags/environmental+changes/


 

Middelburg from Utrecht University (Netherlands), co-author of the
study and Professor of Excellence in the Cluster of Excellence "The
Ocean Floor—Earth's Unexplored Interface" at MARUM. As part of
this cluster's research, the study has provided crucial insights into the
link between organic matter deposition events and the long-term
preservation of organic carbon.

The input of fresh organic matter into the seafloor could increase due to
climate-related changes in the environment. These will not only have a
direct impact on the microorganisms living on and in the ocean floor, but
also on the carbon cycle and thus on the feedback with the climate
system in a way that is still largely unexplored.

  More information: Qing-Zeng Zhu et al, Secondary production and
priming reshape the organic matter composition in marine sediments, 
Science Advances (2024). DOI: 10.1126/sciadv.adm8096
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