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Parameters no:

99001 – Bottle  -  Aluminium (dissolved)

294 –  Bottle – Fe (particulate)

297 –  Bottle – Trace elements (particulate)

293 –  Drifting - Fe (particulate)

296 –  Drifting – Trace elements (particulate)

295 – In situ pump - Fe (particulate)

298 – In situ pump - Trace elements (particulate)

Project title

Characterisation of suspended and sinking particles to quantify iron and other trace metal concentrations and to estimate their export from surface waters 

Name, address, phone, fax, e-mail of responsible scientist

Dr. Andrew Bowie

ACE CRC, PB 80, University of Tasmania, Hobart, 7001 Australia

telephone: 61 3 6226 2509

fax: 61 3 6226 2973

email: Andrew.Bowie@utas.edu.au

Overview of the project

The primary goal of this work is to contribute to the KEOPS objective of defining the role of iron in stimulating phytoplankton production over the Kerguelen plateau. Additional objectives include estimating particulate iron export fluxes, and examining aluminium and selenium concentrations as a means to evaluating trace metal provenance.  The work has several strands:

A.  Quantification of total particulate trace metal concentrations   

Method:  Filtration of Go-Flo bottle samples deployed on a kevlar line (GONI samples) through 0.2 micron polycarbonate membrane filters, followed by lab-based acid digestion and high-resolution ICP-MS analysis for Fe and other trace metals. 

B.  Examination of the size distribution of particulate trace metals, and their correlation with macro-nutrient element concentrations (POC, PON, BSi).

Method:  Filtration of Go-Flo bottle samples through 210, 55, 20 and 2 micron filters in parallel for trace metals and nutrient elements.  Analysis of trace metals as above.   Analysis of nutrient elements in collaboration with Dr. Tom Trull (as described in his cruise report). 

C.  Estimation of particulate trace metal export from sediment trap deployments and from 234Th water column deficits via trace-metal/234Th ratios

Method:  Deployment of drifting sediment traps in collaboration with Dr.Tom Trull (as described in his cruise report), using trace metal clean brines produced by freezing seawater, and acid cleaned sediment trap cups, followed by filtration through a 350 micron sieve and 2 micron polycarbonate membrane filter.  Analysis of trace metals after acid digestion by ICP-MS, and 234Th in collaboration with Dr. Nicolas Savoye (as described in his cruise report).

D.  Determination of aluminium concentrations as a tracer of aerosol iron inputs

Method: Collection of water samples from Go-Flo bottles, and laboratory analysis using flow injection with fluorescence detection.

E.  Determination of selenium concentrations
Method: Collection of water samples from Go-Flo bottles, and laboratory analysis by hydride-generation atomic fluorescence spectroscopy (HG-AFS), in order investigate the possible role of selenium as a micronutrient element and to contrast ambient concentrations with a parallel open-ocean survey conducted during Jan-Feb 2005 in the Southern Ocean south of Australia.

Title(s) of anticipated publication(s)

ii)   Estimation of Fe export from 234Th and drifting sediment trap observations during the KEOPS program (A. Bowie, N.Savoye, T. Trull, others)

i)    Total and size-fractionated particulate trace metal concentrations during the KEOPS program (A. Bowie, others)

iii)  Aluminium concentrations during the KEOPS program - constraints on aerosol iron inputs. (J. Tria, A. Bowie, E. Butler)

iv)  Selenium distributions on the Kergeulen plateau (B. Wake, A. Bowie, E. Butler)

Data description

Suspended and sinking particle collections are described in the file:

KEOPS_GONI_logbook.xls

Trap deployments are described in the file:

KEOPS_PumpTrapGel_deployments.xls (see cruise report from Dr. Tom Trull)

Parameters and methodology

1. PFe (>0.2um) - indicates particulate iron, additional trace metals may be determined

2. PFe (>2um)

3. PFe (2-20um)

4. PFe (20-55um)

5. PFe (55-210um)

6. PFe (>210um)

All analyses by trace metal clean acid digestion and high resolution ICP-MS analysis.

Sampling strategy

See above

Planning for data availability

As per KEOPS deadlines

Data file description (name of parameters, column # of each parameter, …)

See data file
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Characterisation of suspended and sinking particles to quantify iron and other trace metal concentrations and to estimate their export from surface waters 

Abstract

Particules a ete collectionees pour quantifier les concentrations du fer et eventuellement d'autre metaux traces. La recolte a focalise sur deux methodes:

i) des bouteilles GONI  (bouteilles Go-Flo sur une ligne en kevlar) 

ii) la mise a l'eau des pieges sedimentaires derivants - voir le rapport de Dr. Tom Trull

Les echantillons seraient analyses pour:  

1. Fe et d'autres metaux traces par ICP-MS

2. Al par FIA-fluorescence

3. Se par HG-AFS

4. 234Th (en collaboration avec Dr. Nicolas Savoye -  voir son rapport 

5.POC, PON et, BSi en collaboration avec Dr. Tom Trull - voir son rapport

Les analyses commencerait en avril 2005, avec disponibilite de resultats vers le fin de 2005.

Abstract

Suspended and sinking particles were collected for shipboard and laboratory analyses to characterize trace metal particle properties.  

Sample collection focused on two approaches:

i) "GONI" samples obtained with trace-metal clean Go-Flo bottles deployed on a kevlar line.

ii) Sediment traps deployed below the surface mixed layer to obtain sinking particles - see the report from Dr. Tom Trull

Samples will be analysed for:

1. Fe and other trace metals by ICP-MS

2. Al by FIA-fluorescence

3. Se by HG-AFS

4. 234Th (in collaboration with Dr. Nicolas Savoye - see his report.

5. POC, PON and BSi in collaboration with Dr. Tom Trull - see his report.

Sample analysis will begin in April 2005, and data is expected to be available in late 2005.

Overview of Scientific Objectives

Overview of the project

The primary goal of this work is to contribute to the KEOPS objective of defining the role of iron in stimulating phytoplankton production over the Kerguelen plateau. Additional objectives include estimating particulate iron export fluxes, and examining aluminium and selenium concentrations as a means to evaluating trace metal provenance.  The work has several strands:

A.  Quantification of total particulate trace metal concentrations   

Method:  Filtration of Go-Flo bottle samples deployed on a kevlar line (GONI samples) through 0.2 micron polycarbonate bottles, followed by acid digestion and high resolution ICP-MS analysis for Fe and other trace metals. 

B.  Examination of the size distribution of particulate trace metals, and their correlation with macro-nutrient element concentrations (POC, PON, BSi).

Method:  Filtration of Go-Flo bottle samples through 210, 55, 20 and 2 micron filters in parallel for trace metals and nutrient elements.  Analysis of trace metals as above.   Analysis of nutrient elements in collaboration with Dr. Tom Trull (as described in his cruise report). 

C.  Estimation of particulate trace metal export from sediment trap deployments and from 234Th water column deficits via trace-metal/234Th ratios

Method:  Deployment of drifting sediment traps in collaboration with Dr.Tom Trull (as described in his cruise report), using trace metal clean brines produced by freezing seawater, and acid cleaned sediment trap cups, followed by filtration through a 350 micron sieve and 2 micron polycarbonate membrane filter.  Analysis of trace metals after acid digestion by ICP-MS, and 234Th in collaboration with Dr. Nicolas Savoye (as described in his cruise report).

D.  Measurement of aluminium concentrations as a tracer of aerosol iron inputs

Method: Collection of water samples from Go-Flo bottles, and laboratory analysis using flow injection with fluorescence detection. 

E.  Determination of selenium concentrations
Method: Collection of water samples from Go-Flo bottles, and laboratory analysis by hydride-generation atomic fluorescence spectroscopy, in order investigate the possible role of selenium as a micronutrient element and to contrast ambient concentrations with a parallel open-ocean survey conducted during Jan-Feb 2005 in the Southern Ocean south of Australia.

Sample Descriptions

Suspended and sinking particle collections are described in the file:

KEOPS_GONI_logbook.xls

Trap deployments are described in the file:

KEOPS_PumpTrapGel_deployments.xls (see also the cruise report from Dr. Tom Trull

