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	Cruise Name: Meteor M81/1 (GEOTRACES A11)
	Tropical Atlantic - GEOTRACES

	Platform Name and type: RV Meteor
[vessel, mooring, satellite, towed vehicle,]

	Project:  

[associated project or program name related to funding]

	Lead Nation:  GERMANY

	Chief scientist (Lead scientist / Principal Investigator) contact details

	Name: MARTIN FRANK
	Email:mfrank@ifm-geomar.de
	Phone:0049-431-600-2218

	Mailing Address:

IFM-GEOMAR
Wischhofstrasse 1-3
24148 Kiel, Germany

	Preliminary Cruise Details

	Start Port and Country: Las Palmas, Canary Islands, Spain
	Start date: February 04, 2010

	End Port and Country: Port of Spain, Trinidad and Tobago
	End Date: March 08, 2010

	Location: [general description of study area; map if possible]
Tropical Atlantic Ocean


	Cruise Overview: [proposal abstract]

The focus of METEOR cruise M81/1 will be chemical and isotopic investigations of the distribution of dissolved and particulate trace metals and their isotopes (TEIs) in the tropical Atlantic Ocean. The main scientific goal of the cruise is the determination of the detailed full water column distribution of the TEIs on a NE-SW section from the Canaries to the deep Brazil Basin and further along the northern coast of South America in relationship to ocean circulation and the biogeochemical cycles. It is planned to investigate the influence of the main water masses of the Atlantic Meriodional Overturning Circulation (AMOC), as well as the east-west directed deep (Romanche Fracture Zone) and shallow exchange pathways between the western and eastern Atlantic Basins on the distribution of the TEIs. The influence of external sources such as the exchange with volcanic islands (Canaries) and Saharan dust will be a focus of the investigations in the upper water column. In addition, the influence of riverine inputs from the Amazon and Orinoco rivers at the surface, as well as the underlying water layers will be addressed. The influence of biogenic particle flux and the near equatorial oxygen minimum zone on the TEI distribution will be investigated along the cruise track, whereby sampling for 234Th and trace metal clean sampling for novel isotopic tracers such as Fe- and  Cd-isotopes, as well as Si-isotopes, will be the main goal. Samples for all core parameters of the GEOTRACES program will be taken. Further foci will be sampling for radiogenic Hf-isotopes and REE concentrations and 232Th, which are weathering and circulation tracers complementary to core parameter Nd isotopes. The biogeochemical cycling of Se/Te, Nb/Ta, Zr/Hf, Mo/W and their speciation will be investigated. In addition, sampling for natural (227Ac, 226Ra, 228Ra) and anthropogenic radionuclides, such as 239,240Pu, 237Np and 137Cs isotopes will be performed. 


	Intercalibration plans: [Plans to ensure intercalibration of results to GEOTRACES requirements e.g. use of SaFe standards, collaborative sampling] 
Dissolved trace metals (Fe, Al, Zn, Mn, Cd, Cu, Co):  The group of C. Pohl (IOW Warnemünde) has participated in the intercalibration exercise. Al concentrations will be measured on board by the team from the university of Bremen (X. Tang) and the team will use SaFe and GEOTRACES standards to verify methods. On a subset of stations replicate filtered and unfiltered samples will be collected and distributed to GEOTRACES collaborators for analyses and subsequent verification of accuracy. Trace metal clean sampling is achieved by using the US GEOTRACES Rosette and winch used for the Atlantic Intercalibration cruise in 2008. 
230Th; 231Pa: M. Rutgers van der Loeff’s group (AWI Bremerhaven) is participating in the intercalibration in the North Atlantic. In addition, some duplicate samples will be taken and measured in another laboratory involved in the international GEOTRACES program.

Nd/Hf isotopes: Frank’s group (Kiel, IFM-GEOMAR) has participated in the GEOTRACES intercalibration exercise for Nd-Hf isotopes. Duplicate samples will be taken for analysis in other laboratories.

Pb isotopes (including Pb concentrations): Although not being on board of the cruise, W. Abouchami (MPI Chemistry, Mainz) is participating in the GEOTRACES intercalibration. Duplicate samples will be taken for analysis in other laboratories.
15N-nitrate: The Ryabenko/Wallace group (Kiel, IFM-GEOMAR) has not yet participated, but will do so and will send duplicate samples for analyses to Sigman or Casciotti laboratories.

13C-DIC samples will be collected according to the protocols of Paul Quay, University of Washington and will also be measured there.

Particles will be collected by the team of W. Balzer (university of Bremen) using McLane in situ pumps at 10 stations along the cruise track. 

There will be cross-over stations with the North Atlantic US cruise in autumn 2010 (A03) and with the Dutch RV Pelagia cruise (A02) in summer 2010.      



	Anticipated list of parameters to be submitted to GDAC: Key parameters listed please list any other parameters measured  and the PI contact 

	Trace elements:  

 FORMCHECKBOX 
 Fe      

 FORMCHECKBOX 
 Al
 FORMCHECKBOX 
 Al (onboard)      

 FORMCHECKBOX 
 Zn      

 FORMCHECKBOX 
 Mn       

 FORMCHECKBOX 
 Cd     

 FORMCHECKBOX 
 Cu      

 FORMCHECKBOX 
 Co
 FORMCHECKBOX 
 Pb
 FORMCHECKBOX 
 Th

 FORMCHECKBOX 
 REE

 FORMCHECKBOX 
 Se/Te, Nb/Ta, Zr/Hf, Mo/W
	Contact for each element (PI); [name and email]
C. Pohl (christa.pohl@io-warnemuende.de)
C. Pohl (christa.pohl@io-warnemuende.de)
X.L. Tang (xltang@uni-bremen.de)

C. Pohl (christa.pohl@io-warnemuende.de)

C. Pohl (christa.pohl@io-warnemuende.de)

C. Pohl (christa.pohl@io-warnemuende.de)

C. Pohl (christa.pohl@io-warnemuende.de)

C. Pohl (christa.pohl@io-warnemuende.de)

W. Abouchami (wafa.abouchami@mpic.de)
G. Henderson (gideonh@earth.ox.ac.uk)
G. Henderson (gideonh@earth.ox.ac.uk)
A. Koschinsky (a.koschinsky@jacobs-university.de)

	 Radioactive isotopes: 

 FORMCHECKBOX 
 230Th    

 FORMCHECKBOX 
 231Pa   

 FORMCHECKBOX 
 227Ac
 FORMCHECKBOX 
 226Ra, 228Ra  
 FORMCHECKBOX 
 234Th            
 FORMCHECKBOX 
 239Pu, 240Pu 

 FORMCHECKBOX 
 237Np, 137Cs  

	M.M. Rutgers van der Loeff (mloeff@awi.de)

M.M. Rutgers van der Loeff (mloeff@awi.de)
M.M. Rutgers van der Loeff (mloeff@awi.de)
P. Camara, P. Masque (Patricia.Camara@uab.cat, Pere.Masque@uab.es)

P. Camara, P. Masque (Patricia.Camara@uab.cat, Pere.Masque@uab.es)
T. Kenna (tkenna@ldeo.columbia.edu)
T. Kenna (tkenna@ldeo.columbia.edu)


	Stable isotopes:                                               

 FORMCHECKBOX 
 15N - nitrate
 FORMCHECKBOX 
 13C - DIC
 FORMCHECKBOX 
 30Si – opal/seawater
 FORMCHECKBOX 
 Cd isotopes
 FORMCHECKBOX 
 Fe isotopes                                
	E. Ryabenko (eryabenko@ifm-geomar.de)
P. Quay (pdquay@u.washington.edu)
M. Frank (mfrank@ifm-geomar.de)
W. Abouchami (wafa.abouchami@mpic.de)

M. Staubwasser (m.staubwasser@uni-koeln.de)

	Radiogenic isotopes: 

 FORMCHECKBOX 
 Nd isotopes  
 FORMCHECKBOX 
 Hf isotopes  
 FORMCHECKBOX 
 Pb isotopes    

                    
	M. Frank (mfrank@ifm-geomar.de)
M. Frank (mfrank@ifm-geomar.de)

W. Abouchami (wafa.abouchami@mpic.de)

	Other parameters:

Nutrients (NO3, PO4, SiOH4): F. Malien (IFM-GEOMAR)  

Onboard silicate (SiOH4): M. Fischer, G. Merschel (Jacobs University, Bremen) 
Oxygen calibration: K. Haynert, C. Roth (IFM-GEOMAR) 



	List CTD hydrographic parameters [sensors including make; salinity, temperature, oxygen]
Parameter

Sensor

Range

Accuracy

Resolution

 

Instrument

Type

 

 (typically)
 

 

Attached to standard rosette 
 

 

 

 

CTD

SeaBird

SBE-911plus

 

Temperature

SeaBird

SBE-3

-5°C à +35°C

0.001C

0.0002C

Conductivity

SeaBird

SBE-4

0-7 S/m
(0-70mmho/cm)

0.0003 S/m
(0.003mmho/cm)

0.00004 S/m
(0.0004 mmho/cm)

Pressure

SeaBird

SBE-911plus

up to 10 500m
(15 000psia)*

 

 

Oxygen

SeaBird

SBE-43

120% of surface
saturation**

1.5 μM/kg 

unknown

pH

SeaBird

SBE-18

0-14 pH units

0,1 pH unit

unknown

Nitrates

Satlantic

MBARI ISUS

up to 2000 M

2 M
0.05 M
Fluorometer

Seapoint

Chlorophyll-fluorometer

5-150 g/l

unknown

unknown

Transmissiometer 1

Wetlabs

C-Star transmissiometer

0-30 C

0.1% F.S.

unknown

Transmissometer 2

Wetlabs

C-Star transmissiometer

0-30 C

0.1% F.S.

unknown

Altimeter

Benthos

 

 

 

 

TM rosette CTD (SBE 9plus with SBE 5T pump??) (This is the complete U.S. GEOTRACES system with according parameters, see intercalibration cruises)
standard rosette CTD (SBE 9plus with dual SBE 5 pump)

dual Conductivity sensor: SBE 3

dual Temperature sensor: SBE 4

dual Oxygen sensor: SBE-43



	Particles: Will be collected at 10 stations using McLane pumps. 
Aerosols: After communication with Alex Baker (UEA), it was decided not to try to take aerosol samples because the samples would mostly be contaminated by the ship due to the wind directions expected on the cruise track.  

	List Underway data: [Met data, navigation hull mounted sensors including make and model]
Parameters:

Shipboard ADCP (RDI Ocean Surveyer 38kHz) 

Temperature: various sensors, but not very precise  

Salinity;    SeaBird SBE 21

Surface Meteorological data: (div.) 



	Is there a national data centre: 
PANGAEA, H. Grobe, AWI Bremerhaven, but data will be sent in parallel directly to GDAC.  

	Other relevant information: 










