ARCSS107: Arctic Ocean Barium Concentrations, 1993

Water samples for Ba analyses were collected on our behalf during six oceanographic cruises to the Arctic in 1993 (See table below).  

	Cruise
	Chief Scientist


	Vessel
	Dates
	Sampling Areas
	Total number of stations occupied
	Stations with

Ba samples

	
	
	
	
	
	
	
	

	HX171
	J. Grebmeier
	R/V

Alpha Helix
	11 Jun-01 Jul 1993
	
	Bering and Chukchi seas
	75
	43

	ARCRAD-93
	L. Cooper
	USCGC

Polar Star
	30 Jul--15 Aug 1993
	
	Chukchi and Beaufort seas, Canada Basin
	62
	46

	ARK IX/4
	U. Schauer
	R/V

Polarstern
	10 Aug--20 Sep 1993
	
	Barents and

Laptev seas, Eurasian Basin
	64
	56

	Larsen-93
	R. Macdonald
	CCGS

Henry Larsen
	29 Aug--23 Sep 1993
	
	Chukchi Sea, Canada Basin
	9
	9

	HX174
	T. Weingartner
	R/V

Alpha Helix
	09 Sep--10 Oct 1993
	
	Bering and Chukchi seas, Canada Basin
	114
	68


EXPLANATION OF DATA FILES

A separate data file is included for each of the five oceanographic cruises to the Arctic in 1993.  Each of the files contains data for the samples collected during the cruise, arranged in columns as described below:

Station:  The number or name of the station at which the sample was collected.  

Date:  The date on which the sample was collected.

Latitude:  The latitude of the station at which the sample was collected (all values are positive, indicating north latitude).

Longitude:  The longitude of the station at which the sample was collected (positive values indicate east longitude, negative values indicate west longitude).

Depth:  The depth (in meters) from which the sample was taken.

[Ba]:  The barium concentration (in units of nmol L-1) of the sample.

Reject flag:  A letter “R” in this column indicates that the value of [Ba] for the sample was considered inexplicably anomalous and was therefore rejected.

SAMPLING PROCEDURE

On all of the cruises except Larsen-93, water samples were obtained from depths throughout the water column using standard Niskin bottles deployed on a CTD-rosette. Samples from Larsen-93 were obtained using 10​-L BIO bottles deployed on a CTD rosette. Unfiltered samples for Ba analyses were collected into high-density polyethylene (HDPE) bottles previously leached overnight with 1N HCl at 50°C, rinsed in reverse osmosis-deionized water (RODW), and dried in a laminar flow bench. Results from 3 stations (ARK IX/4) were rejected due to ambiguities in depth assignments and other sample identification problems that were unable to be resolved.

ANALYTICAL PROCEDURE
Barium concentrations were determined for 3699 samples by isotope-dilution inductively coupled plasma quadrupole mass spectrometry (ID-ICPMS) at OSU using a Fisons PlasmaQuad II equipped with an autosampler. Sample preparation was carried out entirely in a laminar flow hood. All pipette tips, test tubes and HDPE bottles used for preparing standard and spike solutions were leached overnight with 1N HCl at 50°C and rinsed copiously with RODW. All HCl solutions used for leaching, sample preparation, instrument washout and blanks were diluted with RODW from 6N HCl prepared by triple distillation in a quartz apparatus. Aliquots (250 µl) of samples were spiked with an equal volume of 135Ba-enriched solution (Oak Ridge National Laboratories) and diluted twenty-fold with 0.2N HCl in a polypropylene test tube.  Samples were introduced into the instrument via a peristaltic pump (≈ 1 ml min-1 flow rate) coupled to a Meinhard concentric nebulizer and Scott double by-pass spray chamber. The instrument was operated in peak jump mode, monitoring masses 135 and 138  and acquiring data in three 20-second intervals for each sample. A 4-minute washout with 0.2N HCl was performed after every sample to reduce memory effects. A gravimetric Ba standard (spiked and diluted in an identical manner to the samples) and a 0.2N HCl blank were inserted between every five samples in the autosampler tray for instrumental offset, drift and blank corrections. The accuracy of the method was verified by frequent analyses of an independent gravimetric barium standard. Applying our analytical method to archived GEOSECS samples that were spiked upon collection in the 1970’s reproduced GEOSECS values to within 1%. Based on replicate analyses of selected samples and a seawater consistency standard, the analytical uncertainty (2) ranges from better than 5% at 10 nmol Ba L-1 to better than 3% at 100 nmol Ba L-1.
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