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Overview of the project
The overall goal of this work is to assess the export of organic carbon and associated biogenic elements (N, Si, Fe) from the upper mixed layer to mesopelagic water as well as the underway remineralization of the exported organic matter. It contributes to the KEOPS Project Objective 2.2. Two approaches are combined: 1) the measurement of 234Th deficit with respect to 238U and its conversion into 234Th, then POC, PON, BSi and Fe fluxes and 2) the measurement of particulate biogenic barium and its conversion into remineralized carbon. In addition, silicon stable isotopes of silicic acid and of size fractionated particles will be analyzed in order to better constrain the Si cycle in the Kerguelen plateau.
Data description

Total 234Th
Method: seawater samples were collected using Niskin bottles. 230Th was added as a yield monitor to a 4L-seawater sample. After equilibration, Mn precipitate was formed by addition of KMnO4 and MnCl2 to scavenge Th and filtered on quartz fiber filter. Beta radioactivity was measured on board using low level beta counters (Risø, Denmark). Filters were re-counted after 6 months for beta background, after which 230Th was analyzed by ICP-MS and Th yield calculated. Total accuracy of the method was evaluated by comparison to deep water samples where 234Th = 238U. Concentration is given in dpm/l.
Reference: Rutgers van der Loeff and Moore (1999), Pike et al. (2005).
Data file: Total 234Th is reported on column C of the file database_ctd_savoyejacquet.
Particulate 234Th

Method: particulate 234Th was sampled using Pumps, drifting sediment traps and Go Flo bottles in collaboration with T. Trull and A. Bowie (see their reports for details). Beta radioactivity was measured on board using low level beta counters (Risø, Denmark). Filters were re-counted after 6 months for beta background. Concentration is given in dpm/l.

Data file: Particulate 234Th is reported on column F of the sheet Trull_HOPU_database and on column J of the sheet Trull_Trap_database in the file KEOPS_Trull_PumpTrapGel_database.
238U
Method: 238U activity was calculated from salinity. Concentration is given in dpm/l.
Reference: Chen et al. (1986).
Data file: 238U is reported on column G of the file database_ctd_savoyejacquet.
Baxs
Method: seawater samples were collected using Niskin bottles and filtered on polycarbonate filter (pore size: 0.4µ). The biogenic Ba are measured using ICP-MS and ICP-AES. Concentrations are given in pmol/l.
Reference: Taylor and McLennan (1985), Cardinal et al. (2001).
Data file: Baxs is reported on column D of the file database_ctd_savoyejacquet.
Dissolved Ba
Method: seawater samples were collected using Niskin bottles and acidified. Dissolved Ba are measured by isotopic dilution method on IPC-MS and HR-ICP-MS. Concentrations are given in nmol/l.
References: Klinkhammer and Chan (1990), Freydier et al. (1995), Navez et al. (1999).
Data file: dissolved Ba is reported on column E of the file database_ctd_savoyejacquet.
29Si
Method: Seawater was sampled using Niskin bottles and immediately filtered on 0.4µm Polycarbonate membranes. Silicon was precipitated following the Triethylamine molybdate co-precipitation method. Si was dissolved in a dilute HF/HCl mixture and isotopic analyses were carried out on a Nu Plasma MC-ICP-MS (ULB-MRAC, Brussels) using Mg external doping in dry plasma mode. Results are calculated in ‰ relatively to the NBS28 quartz standard.
References: De La Rocha et al. (1996), Cardinal et al. (2003).
Data file: 29Si is reported on column F of the file database_ctd_savoyejacquet.
Title(s) of anticipated publication(s)
i) Estimation of export from 234Th and drifting sediment trap observations during the KEOPS program (N. Savoye, T. Trull, S. Jacquet, F. Dehairs, others).
ii) Assessing the Si cycle of the Kerguelen Plateau: a stable isotope approach. (D. Cardinal, S. Jacquet, N. Savoye, others).
iii) Mesopelagic remineralization in the Kerguelen plateau using the barium proxy. (S. Jacquet, N. Savoye, F. Dehairs, others).
Planning for data availability
As per KEOPS deadlines
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