FLATOCOA: Atmospheric flux of continental origin particules over Austral Ocean.
Project Update and first results (R; Losno, march 2010)

Program description

The goal is to know the amount of continental atmospheric dust deposited on the South
Ocean, including determination of the bioavailable fraction. Special attention is given on Fe
and other micro-nutrients, including Zn, Cd, Mn, P, Si and Co. The atmospheric total
deposition flux and the atmospheric dust concentration is now measured from more than 1
years and until 2011 at Kerguelen with an integration time of two weeks. Solubility
experiments will be done on collected dust to get information on bioavailability of micro-
nutrients. A transportation/deposition model will be used to extrapolate at a largest scale
possible. In addition, another station is running from 4 months and until (2011) at Crozet
island to assess gradient information on a 1000 km scale (Figure 1). Full results will not be
available before end of 2011 but the first year of sampling is now under process.
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One of the duplicate sampler Teflon funnel at
"Atmosphere Mountains”, Kerguelen.

Figure 1: Sampling and sampling location.

Sampling locations at Kerguelen and Crozet

First results

Atmospheric deposition of continental aerosols over the Austral Ocean is still unknown.
Measurements are scarce and do not cover long time periods. We have launched a continuous
aerosol and deposition measurement program at Kerguelen Island (about 49°S and 70°E) from
December 2008 up to 2011 with the support of IPEV. Total deposition and aerosols are
sampled on a 2-week or 1 month based frequency. The continental dust particles have a
monomodal size distribution centred on 2 um and aerosol concentrations are very low
(Wagener et al. 2008). But deposition fluxes show high scavenging ratio compared to ground
based aerosol concentrations.

First conclusions

The atmospheric deposition flux measured is quite constant (Figure 2). For crustal dust, flux
is twice at Guillou than at Atmosphere Mountains. A local contribution cannot be excluded so
far at Guillou. The measured flux of dust is ten times higher than induced flux obtained in
Wagener et al (2007) from aerosol concentration measurement but in the range of those
calculated by Duce et al (1991). This difference can be explained if we increase the



scavenging ratio of aerosol up to 5000 to 10000 instead of 500. We must keep in mind that
aerosol is measured at ground level, so a strong aerosol vertical gradient can also explain a so
high apparent SR: aerosol concentration may be 10 times higher at the cloud level.

Iron (Fe) deposition flux on each sampling period
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Figure 2: Measured Iron deposition Flux on 2 locations at Kerguelen. GA and GB are
duplicate funnels at "Guillou Island" (49° 28'42.0"S // 69° 48' 41.7"E), JA and JB duplicate at
"Atmosphere mountains™ (49°18'42.3"S // 70°07'47.6"E). GA and GB are suspected to be
contaminated by local emission but JA and JB not. No results are available from Crozet today.

Another deposition station is running now at Crozet (46° 21' 46.9" S, 51° 42' 35.4" E) but
samples will be back on lab for analyses only mid-2011. Continuous measurements in these
regions are very difficult because of the extreme dilution of the collected samples and the
hardness of the climate. Some effort must be made in the future to develop automatic and
reliable samplers able to run for months without to be maintained by a human being.
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