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THE INTENSIFICATION OF NORTHERN-COMPONENT DEEP WATER FORMATION DURING THE MID-PLEISTOCENE CLIMATE TRANSITION

Robert K. Poirier & Dr. Katharina Billups: The University of Delaware, School of Marine Science and Policy

This work examines the deep-water hydrography at Ocean Drilling Program (ODP) Site 1063 (subtropical 1. Enhanced NADW influence began between MIS 13 and MIS 18, during the MPT
North Atlantic, ~4600m) throughout the mid-Pleistocene climate transition (MPT) by using high resolution benthic 1
stable isotope (60, §”C) analyses from ~500 to 750 ka (Marine Isotope Stages [MIS] 13-18). The record fills a gap 2. Enhanced NADW influence reflects a change in basin-wide deep-water circulation
in published records creating a continuous composite stable isotope time series from ~250 to 1000 Ka (MIS 8-29). o , , , , , b2
. . 18 : : : T 3. Change in circulation during the MPT occurred progressively rather than in response to one specific event
The benthic foraminiferal 6 °O composite provides age control through tuning to the global stack of Lisiecki and 0
Raymo [2005]." The benthic foraminiferal §C record provides a proxy for changes in the relative flux of the 5
lower-most component of northern sourced deep waters throughout this time period. Comparing the §"C record
to other records from the Atlantic basin indicates that a unique increase occurred in interglacial §C values at Site 1063 RESU LTS ‘ ]
beginning at ~700 ka (MIS 17). While interglacial values consistently overlap with those recorded in the deep : :
South Atlantic prior to this time, they consistently approach those recorded in the deep North Atlantic thereafter. c
By comparing the Site 1063 data to 16 other published records from sites throughout the Atlantic Ocean, we deduce This study 0->
that an initial enhancement of NADW production likely occurred within MIS 19, but was not yet felt within the deepest 2.0 TR vl K
region of the North Atlantic until MIS 17.The change in deep-ocean circulation found here occurred without any change MIS 9 | MIS 11 —— ] I
in orbital forcing, and pre-dates the onset of more extreme Pleistocene interglacial warmth (MIS 11) by 300-400 kyr. These 2.5 - MIS 13 MIS 17 O
results provide new evidence supporting the northwest migration of the interglacial Arctic Front position during this time, - MIS 21 MIS 25 fé o E
likely relating to Eurasian ice sheet dynamics and intensifying glacial terminations within the Norwegian-Greenland Sea g 307 MIS 19 MIS 29 R, O] =
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ge (ka) Figure 4: The composite stable isotope records constructed 2a3t4ODP Site 1063 by incorporatir:g the 611380 (top) and 613(.: (bottom) records produced within this Figure 7: Cross section distribution of average 6°C values throughout the deep Atlantic Ocean (60°S to 60°N) during each of the 10 interglacial periods (MIS 9 to
Figure 1: The global benthic 5™0 stack of Lisiecki & Raymo', with even numbered glacial Marine Isotope Stages (MIS) highlighted in blue, and odd numbered study (grey bar) with those previously pubhshedérom the site™" and tuned to the LRO4 stack.” The 6~C record from Site 1063 when compared to others estimating MIS 29) within this study. These cross sections were constructed by importing the average §"C values from each site during successive interglacial maxima
interglacial MIS periods highlited in red. The intensification of glacial periods during the MPT is evident, and is associated with the growth of thicker ice sheets L eTppretime MDY (i) sl A-TB0Y (ol 102) 4G Sg TS ST IS fn INErrEse) (e et mienes oD e s s Seiing & fue Crsere il U7/e (6°0 minima) into the Ocean Data View program.® The gridding between data points at each site location was accomplished by using the DIVA gridding option,
in the Northern Hemisphere. ~700ka, which continued throughout each interglacial period thereafter. while ignoring bad estimates. These cross sections show that prior to MIS 17, AABW (blue/purple) remained the dominant deep water mass in the deep Atlantic Ocean,
with relatively weak NADW (green/yellow/red) influence. Progressively, from MIS 21 to MIS 17, the influence of NADW throughout the entire Atlantic Ocean basin
increased, ultimately affecting the deepest region of the North Atlantic during interglacial periods after MIS 17.
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