KEOPS METADATAFILE 

Silicon isotopes
Parameters
98906 Silica – deltaSi (natural isotopic composition) Rosette

1. Project title
Isotopic constraints on the Si-biogeochemical cycle of the Antarctic Zone in the Kerguelen area (KEOPS)

2. Name, address, phone, fax, e-mail of responsible scientists
François Fripiat, Ph.D Student
Royal Museum for Central Africa
13, Leuvensesteenweg
3080 Tervuren
Belgium
Phone: (+32) 2 769460; Fax: (+32) 2 769432
e-mail: francois.fripiat@africamuseum.be
Dr. Damien Cardinal
Royal Museum for Central Africa 
Phone: (+32) 2 769456; Fax: (+32) 2 769432
e-mail: damien.cardinal@africamuseum.be
3. Overview of the project

KEOPS main goal was to use natural isotopic composition as a constraint to close the silicon biogeochemical cycle above and off plateau. See De La Rocha et al. (1997) which has developed this tool for diatoms.
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4. Data description

4.1
Parameters and methodology

δ30Si
~10L seawater were collected at 7 stations with Niskin bottles, filtered on board using 47mm diameter filters (0.4 µm Nucleopore PC). We applied a wet-alkaline digestion on bSiO2 samples (adapted from Ragueneau et al., 2005), dissolving bSiO2 with a 0.2 µmol l-1 NaOH solution (pH 13.3) at 100°C for 40 min. Si(OH)4 and bSiO2 concentrations were measured on the same samples used for Si isotopic analysis, with a colorimetric method according to Grasshoff et al. (1983). Since Si(OH)4 concentrations at stations A3, B1, A11 were too low (<10 µmol Si l-1) to directly apply the Si purification procedure required for Si-isotopic measurements (De La Rocha et al., 1996), a Si(OH)4 preconcentration step was performed. It was achieved using a protocol adapted by Reynolds et al. (2006) from the MAGIC method (Karl and Tien, 1992): a two-step quantitative scavenging of Si(OH)4 by the brucite [Mg(OH)2] precipitate was obtained by adding 20 ml of 1 µmol l-1 NaOH per liter of seawater. The two precipitates were recovered by filtration (0.8 µm, polycarbonate membrane) and 10 ml of NaOH 1 µmol l-1 was again added to the filtrate. They were then redissolved in 15 ml of HCl 3 µmol l-1.   Silicon was precipitated following the triethylamine molybdate co-precipitation method (De La Rocha et al., 1996). After combustion of the silicomolybdate precipitate in covered Pt crucibles, the pure cristobalite phase was transferred to pre-cleaned polypropylene vials. Dissolution of cristobalite was done in a dilute HF/HCl mixture as described in Cardinal et al. (2003). The isotopic measurements were carried out on a Nu Plasma MC-ICP-MS (ULB-RMCA, Brussels) using Mg external doping in dry plasma mode (Cardinal et al., 2003; Abraham et al., 2008).

Uncertainties Average precision and reproducibility (±2sd) of the measurements is ± 0.15 ‰ for δ30Si, ± 10 % for bSiO2 contents and ± 2 % for Si(OH)4 contents. The accuracy of the measurements is checked on a daily basis on secondary reference materials (Diatomite and Big Batch) whose Si isotopic compositions are well known from an inter-comparison exercise (e.g., Reynolds et al., 2007).               
4.2
Sampling strategy

7 stations; A3 (sampled twice), A11, B1, B5, B11, C1, C11 (sampled twice). Biogenic silica samples were generally collected for (30Si measurement at four depths between surface and ~ 200 m. Si(OH)4 samples were collected for (30Si measurement with a higher resolution from the surface to 1000 m, and an additional sample was taken at 2000m. 
5. Files

5.1 File name

?
5.2 Data file structure

MS Excel 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 (Fripiat et al., submitted).
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