Goldschmidt2017 Abstract

The temporal variability of Mn speciation
in the Chesapeake Bay and St. Lawrence
Estuaries

Véronique E. Oldham1, Bradley M. Tebo2, Alfonso
Mucci3, Mitchell Wright2, Matthew R. Jones4, and
George W. Luther, III1.
1

School of Marine Science and Policy, University of
Delaware, Lewes, DE, 19958. voldham@udel.edu,
luther@udel.edu.
2
Division of Environmental and Biomolecular Systems,
Institute of Environmental Health, Oregon Health &
Science University, Portland, OR 97239.
tebob@ohsu.edu, wrigmit@ohsu.edu.
3
Department of Earth and Planetary Sciences, McGill
University, Montreal, QC, Canada H3A 0E8.
alfonso.mucci@mcgill.ca.
4
Division of Environmental Science and Engineering,
Pohang University of Science and Technology, Pohang,
Gyeongbuk, 37673, South Korea.
Matthew_r_jones@rocketmail.com.
The speciation of soluble Mn (dMn) has been reevaluated in
the last decade to include soluble Mn(III)-L complexes,
where previously speciation was limited to dMn(II) and solid
Mn(III/IV) oxides. These complexes make up to 100 % of
dMn in oxic surface waters, and can also dominate suboxic
and anoxic waters. Data from August 2014 and 2015 in the
seasonally anoxic Chesapeake Bay indicate that the cycling
between the three oxidation states of Mn is rapid, with
oxidation occurring at the suboxic-oxic interface and
reduction at the suboxic-anoxic interface, both resulting in
the stabilization of Mn(III)-L. Our speciation results from the
St. Lawrence Estuary (SLE) in May 2014 and September
2016 indicate that spring and fall blooms result in the
stabilization of Mn(III)-L in the mid-waters of the lower
estuary. In contrast to the Chesapeake Bay, the SLE is
oxygenated with dO2 decreasing in the bottom waters. Low
dO2 corresponds to high dMn, indicating that Mn oxides are
more readily dissolved at low O2. We find that Mn(III)-L
complexes are transported in surface waters of the St.
Lawrence Estuary from terrestrial sources, different in origin
from the Mn(III)-L in the middle of the water column,
indicating diverse pathways for Mn(III)-L formation. Given
that both the Chesapeake Bay and St. Lawrence Estuary
represent sites with multiple formation pathways for Mn(III)L, Mn cycling in seawater needs to be evaluated on shorter
timescales and using reaction kinetics to separate diverse
processes.

