Dissolved Oxygen Analysis

Equipment and Techniques

Dissolved oxygen analyses were performed with an automated oxygen titrator using amperometric end-point detection [Culb87]. The titration of the samples and the data logging and graphical display was performed on a PC running a LabView program written by Ulises Rivero of AOML.  The titrations were performed in a climate-controlled lab at 18.5-22.5oC. Thiosulfate was dispensed by a 2 ml Gilmont syringe driven with a stepper motor controlled by the titrator.  Tests in the lab were performed to confirm that the precision and accuracy of the volume dispensed were comparable or superior to the Dosimat 665. The whole-bottle titration technique of Carpenter [Carp65], with modifications by Culberson et al. [Culb91], was used.  Four replicate 10 ml iodate standards were run every 3-4 days.  The reagent blank determined as the difference between V1 and V2, the volumes of thiosulfate required to titrate 1-ml aliquots of the iodate standard, was determined five times during the cruise. This method was found during pre-cruise testing to produce a more reproducible blank value than the value determined as the intercept of a standard curve.  The temperature-corrected molarity of the thiosulfate titrant was determined as given by Dickson [Dick94].

Sampling and Data Processing

Dissolved oxygen samples were drawn from Niskin bottles into calibrated 125-150 ml iodine titration flasks using silicon tubing to avoid contamination of DOC and CDOM samples. Bottles were rinsed three times and filled from the bottom, overflowing three volumes while taking care

not to entrain any bubbles.  The draw temperature was taken using a digital thermometer with a flexible thermistor probe that was inserted into the flask while the sample was being drawn during the overflow period. These temperatures were used to calculate umol/kg concentrations, and a diagnostic check of Niskin bottle integrity.  1 ml of MnCl sub 2 and 1 ml of NaOH/NaI were added immediately after drawing the sample was concluded using a Re-pipetor, the flasks were then stoppered and

shaken well. DIW was added to the neck of each flask to create a water seal.  24 samples plus two duplicates were drawn from each station, depending on which rosette was used. The total number of samples collected from the rosette was xxx.

The flasks were stored in the lab in plastic totes at room temperature for 1.5 hours before analysis, and the data were incorporated into the cruise database shortly after analysis.

Thiosulfate normalities were calculated from each standardization and corrected to the laboratory temperature.

Volumetric Calibration

The dispenser used for the standard solution (SOCOREX Calibrex 520) and the burette were calibrated gravimetrically just before the cruise.   Oxygen flask volumes were determined gravimetrically with degassed deionized water at AOML. The correction for buoyancy was applied. Flask volumes were corrected to the draw temperature.

Duplicate Samples

A total of xxx sets of duplicates were run. The average standard deviation of all sets was 0.18 umol/kg.

Problems

Three oxygen flasks were removed and replaced with different flasks during the cruise, after giving consistently high values.  Duplicates were collected using each questionable flask and analyzed; if the values differed significantly, the flask was removed.  The following flasks were tested and replaced:

	Original Flask
	Replacement Flask
	Replaced After Station

	13
	83
	16

	42
	82
	16

	52
	92
	16
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