FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

1. Nom du DATASET / Data SET NAME

Particulate trace metals 
(pCd, pBa, pPb, pTh, pAl, pP, pTi, pV, pCr, pFe, pCo, pNi, pCu, pZn, pY, pZr, pMo) 

This dataset reports concentrations of size fractionated (0.45-5µm, and >5µm) and total particulate trace elements. Particles were collected with GO-FLO bottles and analyzed with sector field inductively-coupled plasma mass spectrometry (SF-ICP-MS, Element 2, Thermo). Data should be cited as Planquette, Gourain and Cheize.
2. PROJET-ETUDE / PROJECT TITLE

Campaign: GEOVIDE, GEOTRACES section GA01    

LEG :

Date begin: May 15th 2014
Date end: June 30th 2014
Chief Scientists: Géraldine Sarthou, Pascale LHerminier
Address :
LEMAR, UMR6539, Technopôle Brest Iroise, 29280 Plouzané, France


LOPS, Z.I. Pointe du Diable, CS 10070, 29280 Plouzané, France
Chief Mission :  

Address :


3. OPERATION (if Relevant)

Sampling method : 

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: North Atlantic
LATITUDE: 40°N-60°N
LONGITUDE: 9°W-54°W

Sampling: 

Samples were collected using the French GEOTRACES clean rosette, equipped with twenty-two new 12L GO-FLO bottles (two bottles were leaking and could not be deployed successfully during the cruise). New 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, GO-FLO bottles were individually covered at each end with plastic bags to minimize contamination. They were then transferred into a clean container (class-100) for sampling, and 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 carried to the rosette right before its deployment. 
On each cast, nutrient and/or salinity samples were taken to check potential leakage of the GO-FLO bottles. 

Prior to filtration, GO-FLO bottles were mixed manually three times. GO-FLO bottles were pressurized to <8 psi with 0.2-µm filtered N2 (Air Liquide). Seawater was then filtered directly through paired filters (Pall Gelman Supor 0.45µm polystersulfone, and Millipore mixed ester cellulose MF 5 µm) mounted 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. Filtration was continued until the entire bottle was empty, the filters had clogged, or 3 hours had elapsed. Filter holders were disconnected from the GO-FLO bottles and a gentle vacuum was applied using a syringe in order to remove any residual water under a laminar flow hood equipped with a HEPA filter inside the container. Filters were then removed from the filter holders with plastic tweezers that were rinsed with Milli-Q between samples. Most of the remaining seawater was sipped by capillary action, when placing the non-sampled side of the filter onto a clean 47mm supor filter. Then, the filter was placed in an acid-cleaned polystyrene PetriSlide (Millipore), double bagged, and finally stored at -20ºC until analysis at LEMAR.
At each station, process blanks were collected as follows: a deep (1000 m) and a shallow (40m) seawater sample was first filtered through a 0.2 μm pore size capsule filter (Pall Gelman Acropak 200) mounted on the outlet of the GO-FLO bottle so that trace metal clean 0.2 μm filtered seawater passed through the particle sampling filter, which was attached directly to the swinnex filter holder. Standard volume for these flow-through blanks was 5L.

Analytical procedure : 
Sample handling was performed in Class-100 clean room of the Pôle Spectrométrie Océans. Filters were first cut in half using ceramic blades: one filter half was dedicated to total digestion (see below), and the other filter half was archived at -20°C for further work using Scanning Electron Microscopy or chemical leaches. 
Filters were digested following the method described in Planquette and Sherrell (2012). Filter halves were placed on the inner wall of acid-clean 15 mL PFA vials (Savillex), and 2 mL of a solution containing 2.9M hydrofluoric acid (HF, suprapur grade, Merck) and 8M nitric acid (HNO3, Ultrapur grade, Merck) was added to each vial. Vials were then closed and refluxed at 130°C on a hot plate for 4 hours. After cooling, the digest solution was evaporated until near dryness. Then, 100 µL of concentrated HNO3 (Ultrapur grade, Merck) was added, and the solution was re-evaporated to drive off the fluorides. Finally, 3 mL of 0.8M HNO3 (Ultrapur grade, Merck) were added and this archive solution was transferred to an acid cleaned 15 mL acid-cleaned polypropylene centrifuge tube (Corning®) and stored in at 4°C until analyses.
All analyses were performed on a SF-ICP-MS Element2 (Thermo) at the Pôle Spectrométrie Océans. 400 µL of the archive solution was diluted in acid-washed 13 mm (outer diameter) rounded bottom, polypropylene centrifuge tubes (VWR) by addition of 2 mL of 0.8 M HNO3 (Ultrapur, Merck) spiked with 1 ppb 115In, in order to monitor the instrument drift. Samples were introduced with a PFA-ST nebulizer connected to a quartz cyclonic spray chamber (Elemental Scientific Incorporated, Omaha, NE) via a modified SC-Fast introduction system consisting of an SC-2 autosampler, a six-port valve and a vacuum rinsing pump. The autosampler was contained under a HEPA filtered unit (Elemental Scientific). Two 6-points, multi-element standard curves with acid matrix identical to that of samples and concentrations bracketing the range of the samples were ran at the beginning, the middle and the end of the run. Analytical replicates were made every 10 samples to monitor analytical precision. Instrument drift was monitored with 115In spiked in all samples.
Accuracy was determined by performing digestions of the certified reference materials BCR-414, MESS-3 and PACS-4 , following the same protocol as for samples. Recoveries were typically within 10% of the certified values (and within the error of the data, taken from replicate measurements).

Once all data were normalized to an In-115 internal standard and quantified using an external standard curve, dilution factor due to total digestion was accounted for.  Obtained element per filter (pmol/filter) were then corrected by the process blanks described above. Finally, pmol/filter values were divided by the volume of water filtered through stacked filters.
Concentrations for small (0.45-5 µm) and large (>5 µm) particulate trace elements are reported. Total concentrations correspond to the addition of both size fractions.
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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