FICHE  META_INFORMATION_PARAMETRES

(à remplir par le responsable du paramètre)

Date de dernière mise à jour : last update : 8 août 2006
( A renseigner AVANT la mission )


1. PARAMETRES CONCERNES  

N°

99100
234Th , Thorium 234, dissolved

99101
234Th , Thorium 234, Small particle

99102
234Th , Thorium 234, Large particle

2. OPERATION & CAMPAGNE / OPERATION & CAMPAIN
Nom de l’opération BARMED 

Nom de la campagne BARMED 1, 2, 3, 4 and 5

3. PROJET  ETUDE / PROJECT TITLE
BARMED: BArium in the MEDiterranean Sea.

4. RESPONSABLE SCIENTIFIQUE / PRINCIPAL INVESTIGATOR
	Nom /

name
	adresse / 

address
	téléphone / phone number
	fax /

fax number
	adresse mél /

email address

	JEANDEL catherine
	LEGOS (UMR 5566)
	335 61332933
	33561253205
	Catherine.Jeandel@cnes.fr

	
	OMP 14 Ave E Belin 31400  Toulouse
	
	
	


5. BREVE DESCRIPTION DU PROJET / BRIEF DESCRIPTION OF PROJECT

The goals related to the study of the parameter “Thorium 234” are:

· To establish the seasonal variability of Thorium 234 at the project’s study site.

· To compare this variation to other relevant parameters established in the framework of BARMED (e.g. barite, Ba and Ra) and obtained from the same sampling device (in situ pumps) or in the framework of SODYF (e.g. macronutrients and primary production)

( 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)?  

The dissolved and particulate 234Th content of seawater was measured by gamma spectrometry for the former and by recording beta decay for the latter.

Dissolved 234Th was collected by scavenging on two polypropylene microfibre cartridges (HYTREX II©) coated with MnO2. The use of two cartridges allows determination of the scavenging efficiency. Before measuring, the cartridges were carbonised at 550°C during 6h and a predefined volume of the obtained ashes filled into plastic haemolyse tubes. The tubes were counted in a well‑type high purity germanium detector (Canberra). Well size: 15 mm (useful diameter) and 52 mm (depth). Counting times were typically between 16 and 36 hours.

For the measurement of particulate 234Th, two size classes were analysed, the first one representing particles >70 µm retained by a polyamide filter (mesh size: 70 µm) and the second one particles between 0.7 and 70 µm retained by a GF/F filter (nominal pore size: 0.7µm). Particles of the bigger size class were rinsed from the polyamide filter with filtered seawater, which was filtered onto a GF/F filter (Ø 25 mm). This filter was dried at 55°C during 36h, then mounted on a sample holder and covered with a sheet of each aluminium (thickness 11µm) and plastic foil (thickness 10µm) before counting. 234Th was counted via efficient (30‑40%) detection of its high‑energy beta‑emitting daughter 234mPa (half life: 70 s). Counting was done by a gas‑flow proportional low‑level beta counter (Risø GM‑25‑5A) manufactured by RISØ National Laboratories (Roskilde, Denmark). The beta counter is surrounded by an 8 cm thick lead shield to keep background count rates as low as ~0.2 cpm. Samples for the smaller particles were obtained from the GF/F filter (Ø 293 mm) used in situ, which was dried at 55°C during 36h. 18 disks of 21 mm in diameter representing 10.4% of the original filtering surface were punched and then mounted on a sample holder. The rest of the procedure (covering and counting) was done as described for the bigger size class. The counting method being non‑destructive, the samples from the bigger size class were subsequently used for carbon analysis.

References: Livingston, H. D. and Cochran, J. K. (1987) Determination of transuranic and thorium isotopes in ocean water: in solution and in filterable particles. Journal of Radioanalytical Nuclear Chemistry Articles, 115, 299‑308.

Buesseler, K. O., Cochran, J. K., Bacon, M. P., Livingston, H. D., Casso, S. A., Hirschberg, D., Hartmann, M. C., Fleer, A. P. (1992) Determination of thorium isotopes in seawater by non‑destructive and radiochemical procedures. Deep‑Sea Research Part I 39 (7/8), 1103‑1114.

Stratégie d'échantillonnage / Sampling strategy
We used in situ samplers, sampling and filtering devices equipped with programmable pumps (© Challenger Oceanic Ltd.). They enable to sample large volumes of seawater and, adequately equipped (filters, cartridges), to obtain simultaneously particulate matter and the dissolved phase of the desired radionuclide. Up to 4 samplers per cast were deployed between 0 m and 300 m depth. At each cruise/season, several casts were necessary for a profile, which included typically the following depths: 0, max. Chla, 50, 75, 100, 150, 200, 300 m. Additional depths were sampled when peaks of particle abundance were observed during the preceding Underwater Video Profiler (UVP) cast. Programmed pumping times were mostly 60 minutes and occasionally 48 minutes.

Particulate matter was collected on a polyamide prefilter (mesh size: 70 µm) followed by a GF/F (Whatman®) filter (Ø 293 mm) precombusted at 550°C during 6h, the latter being used for analysis. Upon recovery on board, the polyamide filter was folded and stored in a plastic bag at ‑28°C and the GF/F filter was very gently rinsed with about 50 ml MilliQ® water using a wash bottle, then stored at ‑28°C. To avoid any contamination, the filter was placed on the aluminium foil used for combustion and stored in an aluminium tray in order to stack the filters without touching the filtering surface.
6.2. Décrire quels types de données sont nécessaires pour vous compléter votre propre jeu de données avant envoi à la base de données, et estimer 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
The following data will be useful to achieve the interpretation of these data :

Water column data: hydrological parameters, nutrients, pigments, primary production, particulate and dissolved Ra and Th isotopes

Trap data: Th and carbon data.

234Th data should be available for the database by the end of 2003.

6.3. Estimations des erreurs, précision, sensibilité des données / Error estimates, precision and accuracy of the data

The error estimate for this parameter depends on the volume of seawater sampled in situ, the detector efficiencies and the counting errors. The overall propagated error for the results of dissolved 234Th was mostly <5 % and of particulate 234Th mostly <10 %. Propagated errors are listed in files along with the 234Th results.

7. FICHIERS / FILES

7.1. Nom de fichier de données / file name
- Parameter 99100, 234Th dissolved: 

barmed_Th234_diss.xls

- Parameter 99101 234Th small particles: 
barmed_Th234_part_small.xls

- Parameter 99102 234Th large particles: 
barmed_Th234_part_large.xls

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

234Th activity values are given in dpm L-1 followed by the absolute values of the error propagated through the whole treatment of the data. Each data point (record) also indicates: cruise, ship, date (local time), sampling depth, sampled volume and if necessary a comment on the data. The sampling date refers to the midpoint of the pumping period.

8. RESULTATS PRELIMINAIRES  / RESULTS
9. REFERENCES BIBLIOGRAPHIQUES

(séparer d’une ligne blanche chaque article)

