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Sampling
Samples were collected in 250 mL borosilicate glass bottles and sealed using grey butyl rubber stoppers held in place by aluminum crimp caps. Each bottle was rinsed a minimum of 2 times, then filled and allowed to overflow by approximately one full volume. A 1% headspace was then removed from the bottles using an Eppendorf pipette and poisoned with 60 μL of mercuric chloride (HgCl2) prior to sealing with the aluminum caps. Samples were collected from the same Niskin bottles as total alkalinity or dissolved inorganic carbon in order to completely characterize the carbon system, and 2 duplicate bottles were also taken on random Niskins for each station throughout the course of the cruise. All data should be considered preliminary.

Analysis
pH (μmol/kg H2O) on the total scale was measured using an Agilent 8453 spectrophotometer
according to the methods outlined by Clayton and Byrne (1993). A Thermo NESLAB RTE-7
recirculating water bath was used to maintain spectrophotometric cell temperature at 25.0°C
during the analyses. A custom 10cm flow through jacketed cell was filled autonomously with
samples using a Kloehn V6 syringe pump. The sulfonephthalein indicator m-cresol purple (mCP)
was used to measure the absorbance of light measured at two different wavelengths (434 nm, 578
nm) corresponding to the maximum absorbance peaks for the acidic and basic forms of the
indicator dye. A baseline absorbance was also measured and subtracted from these wavelengths.
The baseline absorbance was determined by averaging the absorbances from 730-735nm. The
samples were run using the tungsten lamp only. The blank and absorbance spectrum were
measured 6 times in rapid succession and then averaged. The ratios of absorbances at the
different wavelengths were input and used to calculate pH on the total scales, incorporating
temperature and salinity into the equations. The salinity data used was obtained from the
conductivity sensor on the CTD. The salinity data was later corroborated by shipboard
measurements. Temperature of the samples was measured immediately after spectrophotometric
measurements using a Direct Temp USB surface temperature probe and a Direct Temp USB immersible probe.

Reagents
The mCP indicator dye was made to a concentration of 2.0 mM in 100ml batches as needed. A
total of 3 batches were used during the cruise. The pHs of the batches were adjusted to
approximately 7.6-7.7 using dilute solutions of HCl and NaOH and a pH meter calibrated
using NBS buffers. The indicator was provided by Dr. Michael Degrandpre at the University of Montana, and was purified using the HPLC technique described by Liu et al., 2011.

Standardization/Results
The precision of the data can be accessed from measurements of duplicate analyses, certified
reference material (CRM) Batch 124 (provided by Dr. Andrew Dickson, UCSD), and TRIS
[bookmark: 111]buffer Batch 11 (provided by Dr. Andrew Dickson, UCSD). CRMs were measured at least once every 12 hours, and bottles of TRIS buffer were measured once a week. The precision obtained from 172 duplicate analyses was found to be ±0.0004. 

Data Processing
The addition of an indicator dye perturbs the pH of the sample, and the degree to which pH is
affected is a function of the differences between the pH of the seawater and the pH of the
indicator. Therefore, a correction is applied to all samples measured for a given batch of dye. To
determine this correction samples of varying pH and water composition were randomly run with
a single injection of dye and then again with a double injection of dye on a single bottle. To determine this correction the change in the measured absorbance ratio R where R = (A578-Abase)/ (A434-Abase) is divided by the change in the isosbestic absorbance (Aiso at 488nm) observed from two injections of dye to one. (R''-R') / (Aiso''-Aiso') is plotted against the measured R value for the single injection of dye and fitted with a linear regression. From this fit the slope and y-intercept (b and a respectively) are determined by:

ΔR/ΔAiso = bR' + a 		(1)

From this the corrected ratio (R) corresponding to the measured absorbance ratio if no indicator dye were present can be determined by:

R=R' - Aiso' (bR' + a) 	(2)

Preliminary data has not been corrected for the perturbation.

Problems
Very few problems occurred during the course of the cruise. The biggest problem that did occur
was tiny bubbles forming inside the cell due to cold samples de-gassing as they were heated up
rapidly. To combat this, the cell was instead flushed with air and then filled with DI water or occasionally 2-propanol and allowed to soak in-between stations. This proved the most effective method. Prior to running a given station, 3-4 junk surface seawater pH measurements were made to ensure that the system was functioning as expected. Stations were additionally analyzed starting with the surface samples and finishing with the deep cold bottom samples to reduce the build-up of bubbles. 
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