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Context		(2-3	lignes)		
	
We hypothesized that mechanisms that shape heterotrophic prokaryotic activity and composition in the ocean will 
also impact their DOM production through the microbial carbon pump. Refractory DOM production by 
prokaryotes due to nutrient limitation could be explaining the accumulation of organic carbon in the surface of 
oligotrophic oceans such as the Mediterranean Sea. 

Objectives	/	scientific	questions	(2-3	lignes)			
	
ODISEA aims to describe the seasonal changes in dissolved organic matter (DOM) composition in the NW 
Mediterranean Sea, its changes in bioavailability, and its main biological and environmental sources. Our working 
hypothesis is that HP through the microbial carbon pump are the main source of accumulated DOM in the surface 
NW Mediterranean Sea during summer stratification, implying a transformation from labile into refractory DOM.  

Main	 results	 (y	 compris	 les	 relevés	 de	 conclusions	 des	 réunions	 de	 coordination	 si	 c’est	 l’objet	 du	 financement	
LEFE)	
	
In 2019, we started sample collection and storage, with the aim of performing most chemical and diversity 
analyses at the end in a whole batch. Therefore, only results for DOC, DON and DOP concentration, and DOM 
chromophoric and fluorescent signatures (CDOM, FDOM) are available for the 2019 period. We could however 
see already how summer stratification promoted an increase in chromophoric DOM and humic-like compounds 
(fluorescent DOM peak C) in surface respect to deep waters (Figure 1), while in winter DOM optical quality in 
MOLA was homogenously distributed along the vertical profiles.  We also performed teset analyses on Mola 
samples for DOM molecular characterization using FT-ICR MS at the Cobra unit from the University of Rouen 
(Fig. 2) 



	

	
	

	
	
	

Figure 1: Top: Temporal changes in chl a (green lines), CDOM (blue lines) and FDOM Peak C, surrogate of 
humic-like DOM (brown lines) at 20m in MOLA. Bottom: Examples of chl a (in green) and CDOM (in blue) 
profiles from January (dashed lines, triangles) and June (continuous lines, circles).  

Figure 2. Example of Van Krevelen diagram showing FT-ICR MS DOM from surface MOLA collected in January 
2019. According to their relative content in hydrogen and oxygen atoms respect to carbon in their formula, 
compounds can be classified in carboxylic-rich aromatic molecules, peptides, polyphenols and other categories 

 
Future	of	the	project	:	
After being funded for 2019, the ODISEA project was renewed for 2020 and 2021 (project ODISEA2), so MOLA 
samples are currently being taken once a month. However, due to the COVID crisis, the timeseries had to be 
interrupted for 3 months and we lost one complete spring season of samples. Therefore, we decided to pursue our 
sampling until September 2021 (formerly planned until end 2020) and this will very likely compromise the project 
results in due time. Anyway, biodegradation and nutrient limitation experiments were conducted in 2020, showing 
differential DOM degradation patterns at the beginning vs. the end of summer. The same experimental approaches 
will be applied during spring and summer 2021 in the framework of Nawal Bouchachi’s PhD and two M1 students 
that will work in the project. 
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