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Abstract 
Sediment traps were moored at 1000m-depth at the DYFAMED time-series station (Ligurian Sea). 1990s and 2003-07 trace metal 
and mass flux data suggest that the transfer of atmospheric material is quantitatively driven by the magnitude and variability of 
biological production. Decadal trends are tentatively outlined, suggesting that the temporal variability of deep fluxes is modulated by 
the variability of external parameters that control winter convection and subsequent biological activity.
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In NW Mediterranean marine environments mainly constrained by atmospheric 
forcing, the accumulation of sinking particles presumably mirrors the evolution 
of anthropogenic emissions. Automated time-series sediment traps (Technicap 
PPS 5, equipped with a programmable 24-cup collector, sampling rate 15 days) 
were moored at the DYFAMED time-series station (Ligurian Sea, 43°25’N, 7°
52’E, 2350 m depth), in the frame of the French project COMET 
(COnstructing MEditerranean Time-series, LEFE programme). Owing to its 
circulation (permanent cyclonic gyre), the DYFAMED site is sheltered from 
lateral inputs, apart from exceptional conditions [1]. Trace metal (TM: Al, Fe, 
Mn, Ni, Cu, Cd, Pb, V, Zn) and mass fluxes were measured from March 2003 
to March 2005. Archive data from deployments in the 1990s were used to 
estimate a possible decadal evolution. The seasonal pattern of mass and TM 
fluxes are compared in Fig. 1 for the case of Al and Pb. An outstanding feature 
is the strong covariance observed between mass flux and TM flux, whatever the 
nature of the TM (e.g., anthropogenic or crustal). This suggests that, apart from 
convection episodes associated with dense water formation, the transfer of 
atmospheric material is almost totally driven by the magnitude and variability 
of biological production. This statement is in agreement with previous studies 
that pointed out the prominent role of biological activity in the removal of TMs 
[2, 3]. The comparison of 1995 and 1997-98 data with 2003-07 data suggests 
decadal evolutions linked to changes in land-based emission sources. However, 
these findings are slightly different of the decadal evolutions observed in the 
atmospheric aerosol in the same region [4]. This presumably results from the 
interannual variability of external factors (temperature, wind stress, etc.) that 
determine the intensity of winter convection and, therefore, that of biological 
production, i.e. the driving force of atmospheric matter downward transfer. 
 
 

 
Fig. 1. Seasonal variability of mass, Al and Pb fluxes; 2004 as an example 
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