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MICA is an autonomous multi-parameter flow-through CO, system developed for simultaneous measurements of surface seawater pH, carbon dioxide partial pressure (fCO,), total dissolved inorganic carbon (DIC) and total
alkalinity (TA). All of the measurements are based on spectrophotometric determinations of solution pH at multiple wavelengths using sulfonephthalein indicators. The pH and TA optical cells are machined from a PEEK
polymer rod, and have a 15-cm optical pathlength. The fCO, and DIC optical cells consist of Teflon AF 2400 (DuPont) capillary tubing sealed within a bore hole also machined from PEEK. The Teflon AF tubing, filled with a
standard indicator solution that has a fixed total alkalinity, forms a liquid core waveguide (LCW). The LCW functions as both a long pathlength (15 cm) optical cell and a membrane that equilibrates the internal standard solution
with either external air (providing air pCQO,), seawater (providing seawater fCO,), or acidified seawater (providing DIC measurements). Both pCO, and DIC are then determined by measuring the pH of the internal solution.

The MICA system has been deployed previously to obtain high quality CO, system datasets across ocean basins. The system makes repetitive observations with measurement frequencies on the order of seven samples per
hour. Measurement precisions in the field have been evaluated as + 0.0008 units for pH, = 0.9 patm for pCO,, and + 2.4 umol kg™ for DIC. These precisions are close to those obtained with conventional methods in the
laboratory.

We herein present a new procedure for obtaining coastal CO, measurements using MICA. Since the CO, chemistry of the coastal ocean is exceedingly dynamic relative to the open ocean, much faster sampling rates are
required. The new procedure designed to address this challenge provides sample acquisition rates of approximately 25/hr.
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