PHT     (Adam Radich and Yuichiro Takeshita)

During this A13.5 CLIVAR cruise, approximately 3300 water samples were drawn and analyzed from rosette casts at 129 stations and 1 test station.  Samples were analyzed using the method described in Dickson et al1.  Analyses were made with an Agilent 8453 spectrophotometer equipped with a 10 cm jacketed flow cell using the sulfonephthalein indicator  m-cresol  purple (mCP).   Results are reported on the total hydrogen ion scale.  Sample introduction to the cell and dye addition were automated using a Kloehn V6 syringe pump.

All stations were sampled on the cruise, and the sampling scheme was to sample every bottle where an alkalinity or total carbon measurement was taken in order to generate a complete characterization of the carbon system.  This resulted in full coverage of all tripped bottles.  Samples were drawn from Niskin bottles on the rosette using silicone tubing into 300 mL Pyrex glass serum bottles.  The serum bottles were rinsed three times, filled and allowed to overflow by one additional bottle volume.  The bottles were poisoned with 0.02% saturated HgCl2 solution and capped with a rubber stopper without allowing any headspace.   Analyses were completed within three hours of sampling.  Prior to measurement, samples were brought to 20°C by partially submerging the serum bottles in a Neslab RTE7 temperature bath for 16 minutes.

Data precision was evaluated by analysis of duplicate samples (multiple samples from the same Niskin bottle on the rosette).  The pooled standard deviation of the ~450 duplicate analyses is 0.0007 pH units.

Accuracy of spectrophotometric pH measurements is difficult to constrain with no agreed upon calibration procedure.  For this cruise two approaches were made.  First, since both total alkalinity and total carbon were measured on the same Niskin bottles as pH, an independent estimate of pH can be obtained from equilibrium equations.  However, there are uncertainties involved in these calculations, and the pH can only be calculated accurately to 0.01 pH units. Second, pH analyses of 25 Certified Reference Materials (currently only certified for DIC and alkalinity) were performed.   A review of the accuracy of the pH measurements is currently underway, and large changes (~0.01) in the final reported values are likely.  Despite these uncertainties, confidence in the precision of the measurements remains high.  Any changes will most likely be the addition of constant or an offset based on a function of pH.

No correction for HgCl2 addition has been made for the reported preliminary pH values. However, previous experiments suggest a very small correction for HgCl2 (~0.0003 pH unit increase) might be appropriate for all measured values.
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