FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

( A renseigner PENDANT la mission )


1. PARAMETRES CONCERNES / Parameters 

98323: Concentration of Dissolved Rare Earth Elements (<0.4 m) 

2. OPERATION & CAMPAGNE / OPERATION & CAMPAIN
Nom de l’opération: « normal CTD  (label PN) »
Station number-Cast number :  see the table below
Measurements of the dissolved (<0.4 m) Rare Earth Elements (REE: La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) in the water column.

Nom de la campagne: PANDORA, (R/V Atalante, June 27th-Aug 6th, 2012)
3. PROJET  ETUDE / PROJECT TITLE
THE PANDORA CRUISE, JULY 2012: AN INTEGRATED APPROACH OF THE CIRCULATION AND GEOCHEMISTRY IN THE SOLOMON SEA

PIs: Alexandre Ganachaud, Sophie Cravatte, Catherine Jeandel

Chief Scientist: Gérard Eldin 
Tracing water mass pathways and boundary exchanges with neodymium isotopes and REE concentrations in the Solomon Sea and at its entrances/exits

4. RESPONSABLE SCIENTIFIQUE / PRINCIPAL INVESTIGATOR
	Nom /

name
	adresse / 

address
	téléphone / phone number
	fax /

fax number
	adresse mél /

email address

	Catherine Jeandel
	GEOMAR, LEGOS, Toulouse
	+33.5.61.33.29.33
	+33.5.61.25.32.05
	Catherine.Jeandel@legos.obs-mip.fr

	Mélanie Grenier
	GEOMAR, LEGOS, Toulouse
	+33.5.61.33.28.47
	+33.5.61.25.32.05
	melanie.grenier@legos.obs-mip.fr

	
	
	
	
	


5. BREVE DESCRIPTION DU PROJET / BRIEF DESCRIPTION OF PROJECT

When flowing in the South-West Pacific and through the Solomon Sea, water masses undergo dynamical transformations as well as nutrients and micronutrients enrichments when entering in contact with the coasts of the Western Pacific. This impacts the productivity of the Equatorial Pacific Cold Tongue and therefore its climatic role. Trace elements that are injected from this “boundary processes” provide key information on mixing processes. Establishing the distribution of these elements and quantifying these land/ocean inputs is a priority of the international GEOTRACES program. Gaining a better knowledge of water mass transformations and pathways through the South-West Pacific is a priority of SPICE program (South Pacific Circulation and Climate Experiment).
In the frame of SPICE and GEOTRACES, the SOLWARA project focuses on these mechanisms in the Solomon Sea area, one of the key regions for the above mentioned surface and sub-surface water masses. This project includes historical physical and geochemical data analysis, deployment of autonomous observing platforms in the South-West Pacific, modelling, and the PANDORA oceanographic cruise with specific objectives and strategy. PANDORA is labelled as the GP12 GEOTRACES section (www.geotraces.org). The main objectives of the cruise are: to provide a quasi-synoptic description of surface and subsurface circulation in the Solomon Sea and in the straits connecting that sea with the equatorial circulation based on both hydrological and geochemical parameters; to deploy a series of moorings in the straits to obtain the temporal variability of the circulation; to evaluate water masses transformations and mixing; to document water/margins exchanges. The experimental approach will combine physical, chemical and geochemical experiments, which will give access to a wide range of space and time scales of the circulation and biogeochemical processes.
( A compléter APRES  la mission )

6. DESCRIPTION DES PARAMETRES /  PARAMETERS DESCRIPTION
6.1. Ce qui a été mesuré et comment / What did you measure and how did you do it (include references for analytical methods)?  

For dissolved REE concentration analyses, 10 L of seawater collected from Niskin bottles equipped with teflon coated springs were immediately filtered onboard in polycarbonate cylinders under pressured clean air (Supor membrane, 47mm 0.4µm). Aliquots of 500 ml bottles for REE measurements were acidified to pH = 2 with twice-distilled HCl. The samples were stored at room temperature and then transferred to the laboratory on land (LEGOS, Toulouse, France).
Could be modified later: The purification and preconcentration of REE were performed following the published methods by (Tachikawa et al. 1999; Lacan and Jeandel 2001). Briefly, the acidified seawater samples were spiked with 150Nd and 172Yb. Then 2.5 mg Fe (dissolved FeCl3) was added. After isotopic equilibration for at least 48 hours, the pH was increased to 7 – 8 by addition of NH4OH, yielding REE-Fe(OH)3 co-precipitation. The precipitate was then extracted by centrifugation and rinsed 3 times with deionized water. An anion exchange column was used to purify the REE from the remaining matrix. 

Dissolved Rare Earth Element concentrations have then been measured by Inductively Coupled Plasma Mass Spectrometers (ICP-MS) either by an Agilent 7500 CE or a high resolution Element-XR (using Aridus desolvation introduction system).

All the REEs were determined by the external standard method, whereas Nd and Yb were additionally determined by isotopic dilution. The values obtained for Nd and Yb concentrations by both methods enable us to determine the analytical recovery yields of these two elements in each sample, which ranges are: 88-96% and 83-94% for Nd and Yb, respectively. Efficiencies of the chemical protocol for the other REE are calculated by linear interpolation. Potential sensibility variations during the measurement session are monitored by In/Re internal standard method so that the final REE concentrations are corrected accordingly.

6.2. Stratégie d'échantillonnage / Sampling strategy (include a map of the sampling location)
Seawater samples were taken at the depths of the following stations:

[image: image1.emf]PN004 (G0)  PN010 (G1) PN013 (G2) PN020 (HFIX) PN021 (G2b) PN029 (HFIX) PN034 (G3)  PN036 (HFIX)  PN042 (G8)   PN043 (G5) PN046 Total

PN004-1   PN010-3  PN013-2  PN020-1  PN021-1  PN029-1 PN034-2  PN036-1  PN042-5    PN043-2  PN046-1
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730 4000 2000 1600 3280 2999 1920 901 2500 1200 1000
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351 1735 1335 600 2115 1140 1665 401 1750 230 400

250 PN010-9  685 190 PN021-7  934 1550 180 1550 150 150

166 1000 600 25 550 737 1065 159 1200 5 50

30 680 300 400 267 735 101 PN042-9 

PN004-3 515 PN013-4  250 635 24 1000

3598 350 160 PN034-3 750

1734 260 40 300 500

1134 185 5 PN034-4 400

35 180 225

PN034-6 180

40 100

50

5

PN047 PN053 PN056 PN057 (G7) PN058 (G9a) PN060 (G9b) PN071 (G11) PN073 (G12) PN077 (G13) PN081 PN082 (back)

PN047-1  PN053-1 PN056-1 PN057-1  PN058-1  PN060-2  PN071-1  PN073-1 PN077-1  PN081-1 PN082-2

635 719 1582 1302 1100 5603 1100 1650 (Blc 1F) 983 140 2000 (NF)

264 335 850 215 5000 600 1650 (Blc 2F) 983NF

1350 (NF)

156 149 580 4750 400 1650 (Blc 1F) 701

1000 (NF)

25 25 450 4500 160 1650 (Blc 2F) 701NF

800 (NF)

250 4000 50 1650 (replicat) 501

700 (NF)

150 3250 1650 (replicat) 501NF

180 (NF)

25 2541 1650NF 351NF

25 (NF)

PN057-2  1800 1650NF 180 PN082-3

2201 1600 1650NF 180NF

1200 (NF)

1650 PN060-13 700 101NF

1200 (NF)

1000 200 25

1200 (NF)

480 170 25NF

1200 (NF)

250 50

1200 (NF)
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35


6.3. Décrire quels types de données sont nécessaires pour compléter votre propre jeu de données avant envoi à la base de données, et estimez le délai avant la disponibilité de vos données pour la base de données / Post-cruise data analysis/treatment required, and the time frame for this
Ancillary hydrographic parameters, tracer measurements on particles (filtered on 47mm Supor membranes or ISP filters when done).
Public access will be open after acceptance of the papers in preparation.
6.4. Estimations des erreurs, précision, sensibilité des données / Error estimates, precision and accuracy of the data

Could be modified later: Replicate measurements resulted in reproducible concentrations within 1-3 % for all the REE with the exception of Ce (1-12%). Blank values ranged from 0.2 to 2.1 pg for the HREE and from 1 to 20 pg for LREE excepting for cerium (18-46 pg). The external accuracy was assessed by comparison of measurements of the SLRS5 reference material (riverine water, NRC Canada, not certified for REE) with a compilation of analysis performed in the Service d'Analyse des Roches et des Minéraux (SARM, CNRS-CRPG, France). The resulting accuracies averaged 5% from the LREE and 7% for the heavy Yb. Moreover, the measurements have been intercalibrated within the GEOTRACES programme. 

7. FICHIERS / FILES

7.1. Nom de fichier de données / file name
The file “dissolved_REE.xls” reports the dissolved REE concentrations at each depth for each station. Units are in pmol/kg

7.2. Explication des têtes de colonne, des unités et des abréviations utilisées dans le fichier de données / data file structure

REE concentrations are given in “pmol/kg” 

Longitudes and latitudes are given as decimal numbers.

nd : not determined
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