Modeling water volumes and sediment transport 1n

the late Quaternary world ocean

Bernd J. Hauptl and Karl Stattegger .

L Sonderforschungsbereich 313, Univ. Kiel, Heinrich-Hecht-Platz 10,
24118 Kiel, Germany, e-mail: bernd @stb313.uni-kiel.de
Geologisch-Paldontologisches Institut, Univ. Kiel, Olshausenstr. 40-60,
24118 Kiel, Germany, e-mail: kstattegger @ gpi.uni-kiel.de

An oceanic general circulation model and a three-dimensional large-scale Lagrangian
model are used to simulate the climatically induced complex interactions of the
ocean-sediment system for the late Quaternary. Particle trajectories for three different time
slices were modeled: the Holocene/Modern state (HM: Figure 2) as control experiment, the
Meltwater Event (MWE: 17100 calendar years BP: Figure 3), and the Last Glacial
Maximum (LGM, 21600 calendar years BP: Figure 4).

The prognostic sedimentation models SEDLOB (SEDimentation in Large Ocean Basins)
and PATLOB (Particle Tracing in Large Ocean Basins) are driven by the output
(temperature, salinity, velocity, and convection) of an ocean general circulation model.
Special attention is paid to the vertical convection which is an important feature of particle
motion in the world ocean producing the global conveyor belt (Figure 1) and governing

sedimentation processes.

Modeling the LGM on the 21600
calendar years time slice, the
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to resurface and be rewsrmied in the Indign and North Pacifie oeeans. Surface

currents camy the warmer stream back again through the Pacific and south Atlantic.
The circurt takes almost 1MN) years.

During the meltwater event the deep convection breaks down completely in the NNA and
reestablishes itself at the beginning of the HM leading to the known modern circulation
regime. Inthe Northwest Pacific Basin vertical mixing is further intensified during the MW
and breaks down in the HM. In the Weddell-Sea strong deep water formation pertains
during the MWE but is reduced in the HM.

-igure 1. Scheme of the threedimensional thermohaline global conveyor.

-igure 2a: HM—Diagram of vertical convection.

-igure 2b: HM—Velocity vectors for the deep ocean at 2500 m water depth.

-igure 2c: HM —Trajectories of particles deployed at the HM in the northern North Atlantic
at the sea surface (50 m).Depth is indicated by colors from the color palette; as
the particle descends or upwells the color of the trajectory changes.

-igure 2d: HM—As Figure 2d. The particles are deployed in the Weddell-Sea at 3500 m.

-igure 2e: HM—Pairs of trajectories (one trajectory is shown as a solid and the other as a
dashed line) visualizing the deep ocean conveyor. Small rectangles show time
elapsed after deployment (upper numbers) and the depth at which the particle
Is found on the trajectory at that time.

-lgure 3a—e: As In Figure 2a—e for MWE.
—igure 4a—d: As in Figure 2a—d for LGM.
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