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Storage of carbon in the deep ocean during glaciation and
its release during deglaciation is widely called upon in order to
explain glacial-interglacial changes in atmospheric CO, [1,2],
but the mechanisms involved remain uncertain and the
locations of carbon storage are poorly quantified through time.
Changes in water mass volumes in the global ocean exert one
first order control on carbon storage [3], suggesting a
sensitivity of atmospheric CO, to reorganisations of ocean
circulation. However, modelling studies tend to disagree over
the nature and timing of paleoceanographic changes
influencing atmospheric CO, [4,5].

Better paleoceanographic constraints are therefore
required, particularly from the deep Indo-Pacific, which has
significant potential for carbon storage during glacial periods.
Here we characterise its chemical evolution over the last 250
thousand years using Nd isotopes (€y,) and benthic carbon
isotopes (8"°C) in deep Indian Ocean core SK129-CR2 [6].
The &y, record indicates a significant glacial reduction in the
North Atlantic Deep Water component in Circumpolar Deep
Water, consistent with increased oceanic carbon storage [3].
However, the g,,-8"°C relationship evolves over the course of
each glacial cycle, indicating a changing global distribution of
water masses and carbon. During glaciation and early glacial
periods, &y, and 8'"°C are decoupled, revealing carbon cycling
changes that are independent of Atlantic circulation changes.
This decoupling may reflect the processes involved in carbon
sequestration in Antarctic Bottom Water at these times. In
contrast, coupled &y,-8"°C changes during late glacials and
deglaciation suggest a close link between deep ocean
circulation and carbon release to the atmosphere.
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Co-precipitation of arsenate with
calcite — an example from Greece
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The uptake of arsenic (As) in calcite may represent an
important immobilization process for As in calcareous rocks.
Nevertheless, knowledge on this retention mechanism in the
natural environment is limited since As incorporation in
calcite has mostly been studied on synthetic samples.

We identified very high levels of As (up to 913 mg/kg) in
travertine deposits derived from geothermal As-enriched
groundwaters on the Greek peninsula Chalkidiki.. We
analyzed two different types of travertine from this region
using both bulk and micro-focused X-ray absorption
spectroscopy (XAS and u-XAS) and micro-focused X-ray
fluorescence spectroscopy (#-XRF) to determine the
mechanism of arsenic uptake in the travertines'. Bulk XAS
showed that in all of the studied samples As is present as
arsenate (As[V]), and u-XRF analyses revealed that As is
closely associated with the calcite matrix. Iron on the other
hand was found to be mainly present as a constituent of clay
minerals, of presumably detrital origin, suggesting that Fe-
(hydr)oxides were not sufficiently abundant to act as major
scavengers for As in the Chalkidiki travertines.

From our results we estimate that the natural travertines
could sequester at least 25% of groundwater As(V) via co-
precipitation with calcite. The formation of As-enriched
calcite is thus an efficient mechanism to immobilize As in the
geothermal groundwaters of Chalkidiki and could possibly
also occur in other environments characterized by high As and
CO, contents.
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