SONNE-EMPEROR:

The Plio/Pleistocene to Holocene
development of the pelagic North Pacific

D. Niirnberg?, R. Tiedemann?, L. Lembke-Jene?, L. Jacobi'!, W.-S. Chao?, Th. Frederichs? | _ _ — 0L

TGEOMAR Hembholtz Centre for Ocean Research Kiel, Kiel, Germany
2Alfred-Wegener-Institut Hemholtz-Zentrum fiir Polar- und Meeresforschung, Bremerhaven, Germany e
3Universitat Bremen, Fachbereich Geowissenschaften, Bremen, Germany | 0 oo sazet

0
30°N 35°N 40°N 45°N 50°N

As part of SO264 SONNE-EMPEROR, climate proxy We achieved a dynamic and three-dimensional

| ‘oDP 885/886

time series were compiled from unique sediment cores understanding of the long-term, natural development of | ;

from 2-2.5 km water depths along the Emperor climate states, their coupling to regional and supra- " y

Seamount Chain in the N-Pacific (~30°N to ~50°N. The regional climate changes, and the associated complex o oo 12080

proxy time series reflect temporal and spatial changes atmospheric-oceanic circulation patterns and > - .

In the pelagic subtropical and subarctic N-Pacific gyres interactions in the N-Pacific. As these time series are | |

over the last ~3.5 million years. largely unaffected by near-land processes, they will be MOE O TOOE - TTOE - T80E N SN AT SO
more reliable for the assessment of ocean-climate Appr.'oach: Age models of se.diment cores 80264-2§, -45, -53 and -55 are basgd
models. on litho-, benthic oxygen isotope-, magneto-, bio- and tephro-stratigraphic

approaches. The cores have very low sedimentation rates and date back to ~3.5
million years. The presence of hiata in an area with high relief energy and erosive

N-Pacific affected by W-Pacific Warmpool bottom currents afford consideration.
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defined as >400 ym, non-basaltic, partly rounded, lithogenic sediment components). D) Ba/Ti (red = core -53; orange = core -45) and E) Ca/Ti (violet = core -53; dark red = core -45)
reflect changes in marine productivity (cf. Nirnberg & Tiedemann, 2004; Riethdorf et al., 2013a). Phases of increased productivity (shaded orange) appear predominantly during
deglaciations and early interglacials. Summer insolation at ~47°N (~380-480 W/m?) lies between the element records (grey; Paillard et al., 1996). F) Biogenic silica accumulation rates

~2.1-1.7 Ma. Seasurface warming accompanied by subsurface Cooling during times of stable and (Haug et al., 1999; ODP Site 882). G) Atmospheric CO, (Bereiter et al., 2015; Dyez et al., 2018). Green notes from Zorzi et al. (in press) regarding ODP Site 887 (Gulf of Alaska).
deep halocline.

~1.7-1.3 Ma. Shallow thermocline due to (seasonal?) northward expansion of a shallow tongue of OUtcome
subtropical above subarctic watermasses. Increased heat transport via intensified Kuroshio

. _ . o Continuous ice-transport since 2.73 Ma
Current likely caused by changes in SST gradient between WPWP and eq. E-Pacific.

Low productivity after 2.73 Ma due to strong halocline, high nutrient utilization

~1.3- <0.7 Ma. Glacial/interglacial migrations of Kuroshio-Oyashio extension zone. Thermocline

deepening synchronised with northward expansion of WPWP and increasing meridional SST
gradients between WPWP and eq. E-Pacific. High Fe-flux due to strong westerlies during cool periods, lagging productivity

High productivity during deglaciations, early interglacials -> fueling from below?



