In-Situ Voltammetry at a Cabled Seafloor Observatory
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Introduction

An In-Situ Electrochemical Analyzer (ISEA) was
integrated into a cabled seafloor observatory to
conduct real-time vertical profiling and fixed-depth
time series voltammetric measurements.

* Cabled observatory network addresses
limitations in power availability, data storage,
and site accessibility.

Voltammetry is an electrochemical technique that
enables detection of multiple redox-reactive
species in a single scan.

* Evolved from traditional laboratory-based
hanging mercury drop electrodes to solid-state
electrodes suitable for field work.

This is the first time voltammetry has been
coupled with a cabled observatory network.
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Voltammetry

Standard three electrode cell:
* Reference — 500 um or 1000 um Ag/AgCl
* Counter — 500 um or 1000 um Pt
* Working — 100 um Au/Hg in PEEK tubing
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Reduction-oxidation reactions occur at discrete
potentials.
* Resolved as a current peak in voltammetric scans

* Peak height is proportional to concentration
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Study Site: Kilo Nalu Nearshore Cabled
Observatory

* Sandy sediment in water depth of 10 m
* Subject to seasonal wave conditions

* Observatory data: wave and current conditions

jﬁj L\Lﬁ_ﬂx—“‘-ﬁ Pearl h Oahu ?\
'“::l—x = {':,:id Harbor L\\ oF
“\g\ \'L_,_QE \
N\ Honolulu e "
— Honolulu ' Kewalo ] X
Int'l Airport ) Basin u g o
Kilo Nalu —/f--f'_'ﬂh_ f{?/ €
Study Area. —+
= Ty, st SR TR (R N

Water Column Dissolved Oxygen

An electrode was attached to an optode 5 cm above
the SWI. Simultaneous dissolved oxygen
concentration measurements were collected with the
optode and electrode.

* No significant difference between optode and
electrode measurements

* Oxygen concentration fluctuations corresponded
to solar irradiance cycle
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Ripple Migration and Dissolved Oxygen

Two electrodes 4 cm apart were positioned near the
sediment water interface. Ripple migration buried and
uncovered the deeper electrode.

* Quiescent periods =2 diurnal cycle in oxygen
concentration

* Increased wave activity = faster ripple migration
and oxygen penetration followed ripple dynamics
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Oxygen Penetration Depth

14 vertical profiles were conducted to determine
oxygen penetration depth under varying physical
conditions.

8 profiles coincided with tidal cycles. Oxygen
penetration depth was shallower during high tide,

but the difference was not statistically significant.
Averaged Oxygen Penetration Depth
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Oxic-Suboxic-Anoxic Zones

Sulfide was detected on 6 profiles.

* Suboxic zone was narrowest during evening and

night, expanded from morning to afternoon
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Future Directions

* Improve electrode durability/longevity to enable
extended observations in remote areas

* Continue coastal observatory deployments as a
testing bed for IODP-CORK Observatories



mailto:inchieh@hawaii.edu
mailto:glazer@hawaii.edu

