Accepted Manuscript

CHEMICAL
GEOLOGY

Sedimentary molybdenum cycling in the aftermath of seawater ISOTOPE GEOSCIENCE
inflow to the intermittently euxinic Gotland Deep, Central Baltic
Sea

Florian Scholz, Matthias Baum, Christopher Siebert, Siimeyya
Eroglu, Andrew W. Dale, Michael Naumann, Stefan Sommer

PII: S0009-2541(18)30218-3

DOI: doi:10.1016/j.chemgeo.2018.04.031
Reference: CHEMGE 18751

To appear in: Chemical Geology

Received date: 22 February 2018

Revised date: 24 April 2018

Accepted date: 26 April 2018

Please cite this article as: Florian Scholz, Matthias Baum, Christopher Siebert, Stimeyya
Eroglu, Andrew W. Dale, Michael Naumann, Stefan Sommer , Sedimentary molybdenum
cycling in the aftermath of seawater inflow to the intermittently euxinic Gotland Deep,
Central Baltic Sea. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Chemge(2018), doi:10.1016/
j.chemgeo.2018.04.031

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.chemgeo.2018.04.031
https://doi.org/10.1016/j.chemgeo.2018.04.031
https://doi.org/10.1016/j.chemgeo.2018.04.031

Sedimentary molybdenum cycling in the aftermath of seawater inflow to the

intermittently euxinic Gotland Deep, Central Baltic Sea

Florian Scholz!*, Matthias Baum?, Christopher Siebert!, Siimeyya Eroglu?, Andrew W. Dale?, Michael

Naumann?, Stefan Sommer?

1GEOMAR Helmholtz Centre for Ocean Research Kiel, WischhofstraRe 1-3, 24148 Kiel,

Germany
2Leibniz Institute for Baltic Sea Research Warnemiinde, SeestraRe 15, 18119 Rostock, Germany

*Corresponding author. E-Mail address: fscholz@geomar.de

Abstract

Molybdenum (Mo) concentrations and isotope compositions in sediments and shales are
commonly used as proxies for anoxic and sulfidic (i.e., euxinic) conditions in the water column of
paleo-marine systems. A basic assumption underlying this practice is that the proxy signal extracted
from the geological record is controlled by long-term (order of decades to millennia) Mo scavenging
in the euxinic water column rather than Mo deposition during brief episodes or events (order of
weeks to months). To test whether this assumption is viable we studied the biogeochemical cycling
of Mo and its isotopes in sediments of the intermittently euxinic Gotland Deep in the central Baltic
Sea. Here, multiannual to decadal periods of euxinia are occasionally interrupted by inflow events
during which well-oxygenated water from the North Sea penetrates into the basin. During these
events manganese (Mn) (oxyhydr)oxide minerals are precipitated in the water column, which are
known to scavenge Mo. We present sediment and pore water Mo and Mo isotope data for sediment
cores which were taken before and after a series of inflow events between 2014 and 2016. After
seawater inflow, pore water Mo concentrations in anoxic surface sediments exceed the salinity-
normalized concentration by more than two orders of magnitude and coincide with transient peaks
of dissolved Mn. A fraction of the Mo liberated into the pore water is transported by diffusion in a
downward direction and sequestered by organic matter within the sulfidic zone of the sediment.
Diffusive flux calculations as well as a mass balance that is based on the sedimentary Mo isotope
composition suggest that about equal proportions of the Mo accumulating in the basin are delivered
by Mn (oxyhydr)oxide minerals during inflow events and Mo scavenging with hydrogen sulfide during
euxinic periods. Since the anoxic surface sediment where Mo is released from Mn (oxyhydr)oxides
are separated by several centimeters from the deeper sulfidic layers where Mo is removed, the solid

phase record of Mo concentration and isotope composition would be misinterpreted if steady state
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