Geophysical Research Abstracts
Vol. 21, EGU2019-15884, 2019
EGU General Assembly 2019
© Author(s) 2019. CC Attribution 4.0 license.

OC3 regional North Atlantic compilation of benthic δ 13 C and δ 18 O data
reveal glacial and deglacial endmember composition changes in northern
sourced deepwater
Janne Repschläger (1), Ning Zhao (1), Olivier Cartapanis (2), Stefan Mulitza (3), Lorraine Lisiecki (4), Juan
Muglia (5), Andreas Schmittner (5), Ralf Schiebel (1), and the Pages OC3 working group members
(1) Max Planck Institute for Chemistry, Mainz, Germany , (2) University of Bern, Bern, Switzerland , (3) MARUM, Bremen,
Germany, (4) UC Santa Barbara, USA , (5) Oregon State University, Corvallis, USA

The Atlantic Meridional Overturning Circulation (AMOC) during the last glacial interval was widely thought to be
considerably different from modern ocean circulation, including changes in deepwater formation, position of convection sites, depth of overturning and deepwater flow strength. The common interpretation of observed changes
in benthic δ 13 C signatures from high values during warm phases to low values during cold periods in the North Atlantic proposes an incursion of less ventilated and nutrient-rich deep water from the Southern Ocean during weak
AMOC phases. However, new 14 C and Nd isotope compilations and the combination of benthic δ 13 C and δ 18 O
data suggest that the observed changes could also be caused by a change in the northern-hemisphere end-member
composition of the deep water along with changes in the strength of AMOC. Yet, these changes are controversially
discussed. The mechanistic understanding of the associated changes in deepwater convection and stratification is
still sparse and its impact on carbon storage in the deep ocean remains ambiguous. For a better understanding of
these changes a compilation of published and unpublished benthicgδ 13 C and δ 18 O data is established within the
framework of the PAGES OC3 working group. The efforts of the data compilation include updates and synchronization of age models and increases in the spatial and temporal resolution of previous compilations.
Here we present a data set of benthic δ 13 C and δ 18 O from the North Atlantic that was established as part of the OC
3 effort. Furthermore, we combine the stable isotope data with spatially and temporally paired benthic AMS 14 C
data to better locate the origin of the deep-water changes and deglacial deep-water distribution. The high spatial
data coverage enables us to distinguish changes in the western and eastern North Atlantic basin from different
deglacial time slices.
The combined benthic δ 13 C and δ 18 O indicate the existence of a δ 13 C-depleted and δ 18 O-enriched North Atlantic
deep water mass traceable at depths between 4000 and 3000 m and between 50 and 20˚N during the Last Glacial
Maximum. During Heinrich Stadial 1 an even stronger δ 13 C-depleted and less δ 18 O-enriched water mass is traced
at depth. Benthic14 C ages in the deep North Atlantic younger than the Southern Ocean and a barrier of gδ 13 Cenriched and δ 18 O-depleted water in the deep equatorial Atlantic exclude a southern origin of this water mass.
Instead, transects across the subpolar and polar North Atlantic point toward an active deepwater formation in
the Irminger Sea and/or Labrador Sea region. At the onset of the Bølling-Allerød, δ 18 O depleted, δ 13 C enriched
North Atlantic Deep Water flushed the deep North Atlantic starting from the eastern North Atlantic Basin. The
propagation of the light δ 18 O signature into depths below 3000 m points to a decoupling of water mass density
and δ 18 O signature during the Northern Hemisphere deglaciation. During the Younger Dryas a relatively old water
mass with intermediate δ 13 C and δ 18 O signatures occupies the deep western North Atlantic and points towards a
homogenization of the deep water prior to the onset of the modern AMOC mode.

