
FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

1. Nom du DATASET / Data SET NAME

Dissolved trace metals 
(Pb, Fe, Co, Ni, Cu, Zn) 

This dataset reports concentrations of dissolved (<0.45µm) trace elements. Samples were collected with GO-FLO bottles and analyzed with sector field inductively-coupled plasma mass spectrometry (SF-ICP-MS, Element XR, Thermo). Data should be cited as Planquette & Baudet
2. PROJET-ETUDE / PROJECT TITLE

Campaign: SWINGS, GEOTRACES section GS02    

LEG : MD229
Date begin: Jan 13th, 2021
Date end: March 8th 2021
Chief Scientists: Hélène Planquette, Catherine Jeandel
Address :
LEMAR, UMR6539, Technopôle Brest Iroise, 29280 Plouzané, France


LEGOS, OMP, 14 Av. Edouard Belin, 31400 Toulouse
3. OPERATION (if Relevant)

Sampling method : GOFlo bottles
Station number-Cast number :  

Operation code :

4. RESPONSABLE SCIENTIFIQUE du paramètre / PI of the parameter


5. DATASET contact 


6. INFORMATION GEOGRAPHIQUES /  GEOGRAPHIC INFORMATION

Predefined site (if relevant): 

Location: Southern Ocean
LATITUDE: 20°S-62°S
LONGITUDE: 30°E-80°E
Sampling: 

Samples were collected using the French GEOTRACES clean rosette, equipped with twenty-two pre-cleaned 12L GO-FLO bottles. All GO-FLO bottles were initially cleaned in LEMAR laboratory following the GEOTRACES procedures (Cutter and Bruland, 2012). The rosette was deployed on a 6mm Kevlar cable with a dedicated custom designed clean winch. Immediately after recovery,GoFlo bottles were individually covered at each end with shower caps and tap was covered with a small PE glove to minimize contamination. Then the rosette was transferred in the new clean container (ISO5). Once the particle levels were acceptable, Go-Flo bottles were rinsed with Milli-Q. Filters (0.45um supor filters) processed under a laminar flow unit. At the end of the filtration, GO-FLO bottles were kept inside the clean container, covered with plastic bags, and finally brought back on deck right before its deployment. 
On each cast, nutrient and/or salinity samples were taken to check potential leakage of the GO-FLO bottles. 

GO-FLO bottles were pressurized to <8 psi with 0.2-µm filtered N2 (Air Liquide). Seawater was then filtered directly through Supor 0.45µm polystersulfonemounted in Swinnex polypropylene filter holders, following Planquette and Sherrell (2012) method. Filters were cleaned following the protocol described in Planquette and Sherrell (2012) and kept in acid-cleaned 1L LDPE bottles (Nalgene) filled with ultrapure water (Milli-Q, 18.2 MΩ·cm) until use. Nearly all filters were 25 mm diameter in order to optimize signal over filter blank except in surface where we used 47mm diameter filters. Samples were collected in acid-cleaned 60mL LDPE bottles in duplicate. Then, samples were acidified with 0.2% HCl (v/v, ultrapure grade, Merck) and stored in the dark until analyses.
Analytical procedure : 
Sample handling was performed in ISO5 clean room of the Pôle Spectrométrie Océans. 
Seawater samples were preconcentrated using a seaFAST-pico™ (ESI, Elemental Scientific, USA) and the eluent was directly introduced via a perfluoroalkoxy alkane screw-thread (PFA-ST) nebulizer and a cyclonic spray chamber in an Element XR sector field inductively coupled plasma mass spectrometer (Element XR SF-ICP-MS, Thermo Fisher Scientific Inc., Omaha, NE), following the protocol of Lagerström et al. (2013).

High-purity-grade solutions and water (Milli-Q) were used to prepare the following reagents each day: the acetic acid–ammonium acetate buffer (CH3COO− and NH4+) was made of 140 mL acetic acid (>99 % NORMATOM® – VWR Chemicals) and ammonium hydroxide (25 %, Merck Suprapur®) in 500 mL PTFE bottles and was adjusted to pH 6.0±0.2 for the on-line pH adjustment of the samples. The eluent was made of 1.4 M nitric acid (HNO3, Merck Ultrapur®) in Milli-Q water by a 10-fold dilution and spiked with 1 µg L−1 115In (SCP Science calibration standards) to allow for drift correction. Autosampler and column rinsing solutions were made of HNO3 2.5 % (v∕v) (Merck Suprapur®) in Milli-Q water. The carrier solution driven by the syringe pumps to move the sample and buffer through the flow injection system was made in the same way.

All reagents, standards, samples, and blanks were prepared in acid-cleaned low-density polyethylene (LDPE) or Teflon fluorinated ethylene propylene (FEP) bottles. Bottles were cleaned following the GEOTRACES protocol (Cutter et al., 2017).

Mixed-element standard solution was prepared gravimetrically using high-purity standards (Fe, Mn, Cd, Co, Zn, Cu, Pb; SCP Science calibration standards) in HNO3 3 % (v∕v) (Merck Ultrapur®). A six-point calibration curve was prepared by standard additions of the mixed element standard to our acidified in-house standard (low trace metal SW collected during SWINGS) and ran at the beginning, the middle, and the end of each analytical session. Each analytical session consisted of about 50 samples. Final concentrations of samples and procedural blanks were calculated from In-normalized data. Data were blank-corrected by subtracting an average acidified Milli-Q blank that was preconcentrated on the seaFAST-pico™ in the same way as the samples and seawater standards. The errors associated with each sample were calculated as the standard deviation for five measurements of low-Fe seawater samples. The mean Milli-Q blank was equal to 0.08±0.09 nmol L−1 (n=17) considering all analytical sessions. The detection limit, calculated for a given run as 3 times the standard deviation of the Milli-Q blanks, was on average 0.05±0.05 nmol L−1 (n=17). Reproducibility was assessed through the standard deviation of replicate samples (every 10th sample was a replicate) and the average of the in-house standard seawater and was equal to 17 % (n=84). Accuracy was determined from the analysis of consensus (SAFe S, GSP) and certified (NASS-7) seawater matrices (see Table 2) and in-house standard seawater (DFe = 0.42±0.07 nmol L−1, n=84). Note that all the DFe values were generated in nanomoles per kilogram using the seaFAST-pico™ coupled to an Element XR SF-ICP-MS and were converted to nanomoles per liter using the actual density (kg L−1) of each seawater sample (Table 1) to be directly comparable with literature.
In the dataset, units are either in pM or nM units. When concentrations were below the detection limit, “bdl” is indicated. When addition of both size fractions were not possible, “nd” is reported. 
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