Testing glacial ocean theories by model-data comparison
Diapycnal mixing and the LGM distribution of 13C, Cd/Ca & Pa/Th in GENIE
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1. Motivation

Several marine-based mechanisms have been invoked to explain glacial cycles in atmospheric CO», including changes 1n iron fertilisation,
the rain rate ratio, surface or deep diapycnal mixing rates, wind-stress over the Antarctic Circumpolar Current, or sea-ice cover over the
Southern Ocean. An important test for these theories is that they can reproduce the glacial distribution of geochemical proxies. This demands
comparison between the output of models capable of simulating geochemical proxies, and suitable proxy datasets.

2. The Data

The data used in this study! is a subset of the Quaternary
QUEST synthesis of marine core proxies (see Elderfield
et al. poster: A synthesis of time-series data of marine,
ice and terrestrial cores for the last 140,000 years),
including all Cd/Ca data and selected d13C data (below).
The more complete d13C dataset will be used in future
experiments, as will Pa/Th which 1s particularly useful 1n
providing independent information from nutirent proxies.
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3. The model

The efficient earth system model
GENIE (above) 1s used 1n
experiments. Here, a low resolution
(36x36x8) version 1s used, which does
not fully resolve the layering of water
masses 1n the Atlantic Ocean (middle
left). A higher resolution version
largely solves this 1ssue, and will be
selectively used 1n future experiments.
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6. Future Work

Indo-Pacific Oceans
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(below right). Here, the
plausibility of this mechanism
1s tested against proxies.
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V‘V‘\ This preliminary study lacks the resolution necessary for
the layering of the Atlantic and adequate representation of
the Southern Ocean and ACC, and further exploration of
parameter space 1s required. These, as well as the
examination of other proposed mechanisms for glacial

60S 40S 20S Equ 20N 40N 60N 20S Equ 20N 40N 60N changes 1n CO,, will be the subject of future research.
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