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3. Overview of the project

KEOPS main goal was to determine the mechanisms responsible of the fertilisation. Coupled with physical measurements, a geochemical tracer investigation was carried out to better constrain the sources of iron, but also the water mass and particle pathways. The thorium isotopes, 230Th and 232Th, were used as tracers of particle dynamic. 232Th has a lithogenic origin and exhibits higher concentrations in the surface waters or near the bottom at the contact of the sediment. 230Th is produced in-situ by disintegration of 234U and submitted to scavenging. Its regular distribution is a linear increase with depth. This pattern corresponds to equilibrium between dissolved and particulate phases. Any variation to this linear increase will suggest another water mass and particle dynamics such as scavenging, re-suspension from the sediment, renewal of deep waters…

The authigenic 230Th is usually expressed as the excess 230Thxs according to the following relation:  
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 (Andersson et al., 1995). 

4. Data description

4.1
Parameters and methodology

Dissolved 230Th, 232Th 
30L seawater samples were collected at 9 stations using the Niskin bottles, filtered on board using 47mm diameter filters (0.65 µm DURAPORE or 0.8 µm VERSAPOR), 50 pg for 229Th were added as yield tracer. After 12h of equilibration the Th was co-precipitated with 375 µl of 60g/L KMnO4  and 150 µl of 400g/L MnCl2, by addition of NH4OH (van der Loeff and Moore, 1999). The containers were shaken and allowed to equilibrate 24h, before a filtration of the co-precipitate through Millipore filters with different diameters (0.65 µm DURAPORE or 0.8 µm VERSAPOR, of 142 mm diameter or 293 mm). 

The co-precipitated samples were stored at room temperature and then transferred to the laboratory on land (LEGOS, Toulouse, France).

At the LEGOS, the co-precipitates were leached with high-purified HCl and passed through an anion exchange column (4 ml Biorad AG1-X8 resin, 200-400 mesh) to elute Th.

Measurements were performed at the LMTG (Toulouse) on MC-ICPMS (Roy-Barman & al., 2005) for most of the samples and on TIMS (Moran & al., 1997; Roy-Barman & al., 2002) for the stations C5 and C11.
Concentrations are expressed in pg/kg for 232Th (1 pg/kg= 0.000246 dpm/103 kg) and in fg/kg for 230Thxs (1 fg/kg= 0.0459 dpm/103 kg). All the isotopic ratios are expressed in atoms/atoms. 

Particulate 230Th, 232Th 

Particulate samples were obtained at 6 over these 9 stations by deploying in situ pumps, (McLane and Challenger Oceanic systems) in order to filter the large volumes of seawater required for Th and other tracer analysis. The pumps were equipped with acid-cleaned filters (0.65 µm DURAPORE or 0.8 µm VERSAPORE, of both diameters: 142 or 293 mm). ). The filters were stored, folded, in acid-cleaned Petri-dishes for further preparation at the LEGOS.

At the LEGOS, particulate Th analysis was derived from (Tachikawa & al., 1997). The filters were leached with high-purified HCl and passed through an anion exchange column (4 ml Biorad AG1-X8 resin, 200-400 mesh) to elute Th. Only 20% of the samples were dedicated to Th analyses.  For stations Kerfix, C11 and A3-4 (50 m), it was possible to measure a 1% aliquot and analysed it at the ICP-MS for multi-element concentrations. The MC values susceptible to change in respect with these ICPMS measurements are noted in italic in the Tables.
Measurements were performed at the LMTG (Toulouse) on MC-ICPMS (Roy-Barman & al., 2005).
Uncertainties in the 230Th and 232Th presented data were calculated at the 2( level and include corrections for blanks, multiplier dark noise, abundance sensitivity, and the occurrence of 230Th and 232Th in the 229Th spike.

The yields range from 10-90% for dissolved Th and 50-100% for particulate data. 230Th blanks contributed 9% for particulate 230Th and 2% for dissolved 230Th. 232Th blanks accounted for 12% of the particulate samples and 4% of the dissolved 232Th. 
4.2
Sampling strategy

Th seawater and particle sampling at the different stations is referenced in the first spreadsheet data sampling of Thorium database 12-2006.xls 
5. Files

5.1 File name

· Thorium database 12-2006.xls reports the dissolved concentrations in the spreadsheet Thconcentrations.

· Thorium database 12-2006.xls presents the dissolved 230Th/232Th ratios in spreadsheet entitled Thratios.
· Thorium database 12-2006.xls in the spreadsheet Thconcentrations gives the particulate concentrations.
· Thorium database 12-2006.xls presents the particulate 230Th/232Th ratios in spreadsheet entitled Thratios.
· ICPMS measurements are presented in Thorium database 12-2006.xls in the spreadsheet entitled ICP 232Th
5.2 Data file structure

See the data file

5.3
Planning of data availability

Data are available on the KEOPS web site. Public access will be open after acceptance of the submitted paper.
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