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Context		
Atmospheric deposition is the major pathway for removal of organic carbon (OC) from the atmosphere. 
However, its fate once deposited in the surface ocean remains unknown. Quantifying the bioavailability 
to marine heterotrophic prokaryotes of aerosol-derived OC constitutes a first step towards 
understanding the biogeochemical role of this external source of C to the ocean. 
Objectives	/	scientific	questions		
The main objectives of BATO were (1) to assess the influence of the aerosol source on the release of 
OC into seawater and (2) to evaluate the bioavailability to marine heterotrophic prokaryotes of aerosol-
derived OC upon deposition in the surface ocean.  
Main	results		
Two contrasting aerosols were collected using high volume samplers for conducting the experiments: 
Anthropogenic aerosols were collected in Marseille in March 2016. Air was pumped during 168 h with a 
flow rate of 1.4 m3 min-1 and total collected mass was 0.54 g. Saharan aerosols were collected near the 
Institut des Régions Arides of Medenine in the South East of Tunisia in June 2016. Air was pumped 
during 24 h with a flow rate of 26.1 m3 min-1 and total mass collected was 0.72 g. The collected aerosols 
were analyzed for total OC content and were used to conduct dissolution and biodegradation 
experiments. The obtained results show that both the content and fate of aerosol-derived OC are 
source-dependent. Briefly, anthropogenic aerosols showed a higher OC content than Saharan aerosols 
(15.5% vs. 6.3%) and also a higher solubility (32% vs. 13%). 
One experimental challenge of this project was to manage to set the aerosol-derived OC as the main 
source of C to heterotrophic prokaryotes in order to follow its biodegradation. Biodegradation 
experiments were thus conducted on artificial seawater (some results summarized in figures 1 and 2).	
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Figure 1. Evolution over incubation time of 
heterotrophic prokaryote production (ng C L-1 h-1, 
mean ± SD of three replicate experimental bottles) in 
each experimental treatment (control – grey plot, 
glucose - blue plot, anthropogenic aerosols – grey plot 
and Saharan aerosols – brown plot). 

D
O

C
 (µ

M
)

0 2 4 6 8 10 12 14 16
time_days

0

10

20

30

40

50

60

 Control
 Anthropogenic aerosol
 Saharan aerosol
 Glucose

	
Figure 2. Evolution over incubation time of dissolved 
organic carbon concentration (µM, mean ± SD of three 
replicate experimental bottles) in each experimental 
treatment (control – grey plot, glucose - blue plot, 
anthropogenic aerosols – grey plot and Saharan aerosols 
– brown plot). 



Over the incubation time, the increase in both heterotrophic prokaryote production and abundance was 
significantly higher in all amended treatments (both aerosols as well as glucose as a labile C source) 
than the control (Fig. 1, abundance data not shown). The increase in HPP occurred after a lag phase 
spanning from 3 days in the glucose-amended treatment to 7 days in the control and anthropogenic 
aerosol-amended treatment (Fig. 1). The bacterial growth efficiency (BGE) calculated for the 
exponential phase of HPP was significantly higher in the Saharan aerosol-amended treatment (26 ± 
19%) than in the anthropogenic aerosol- and glucose-amended treatments (4 ± 2% and 4 ± 0.2%, 
respectively).   
DOC concentration in the all amended treatments doubled compared to the control at the beginning of 
the incubations (Fig. 2). At the end of the incubations, the DOC concentration had decreased in all 
treatments (Fig. 2). At the scale of the experiment (16 days), the glucose treatment showed the highest 
fraction of bioavailable DOC (46%) followed by Saharan (26%) and anthropogenic (15%) aerosols. 
The results obtained in these experiments show that atmospheric deposition may constitute a source of 
bioavailable organic carbon to the surface ocean.  The degree of bioavailability depends on the aerosol 
origin: OC derived from Saharan dust shows a higher bioavailability and can potentially sustain a higher 
production of bacterial biomass than OC derived from anthropogenic aerosols.		
Future	of	the	project	:	
The scientific rationale of the BATO project (i.e. fate of aerosol-derived OC in the surface ocean) was 
partly included in the activities of the Peacetime cruise (May 2017) where the BATO team was well 
represented (K. Desboeufs, K. Djaoudi, F. Van Wambeke, E. Pulido). Data are currently being treated 
and discussed. 
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