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The evolution of species, atmosphere and oceans is
intrinsically linked to the dynamics of the lithosphere, and
therefore, to Earth’s landscape, climate and nutrient supply.
We use deep time plate reconstructions [1,2] coupled to
different hypothetical climate scenarios by using fast general
circulation models approximating a period from 540 Ma to
present. Using gen3sis [3], an eco-evolutionary biodiversity
model, we simulate and investigate emerging biodiversity
patterns as a result of geology and climate over this long time
span. By varying the earth dynamics, including the movement of
continents, atmospheric composition as well as biological
parameters including for multiple simulation runs, we investigate
causal connections between these different domains.
With more realistic regional geodynamic experiments by
I3ELVIS [4], a 3D thermo-mechanical viscoplastic
geodynamical model, we can supplement global hypothetical
climate scenarios by simulating the release of greenhouse gasses
of big degassing events such as the P-T eruption of the Siberian
traps. Combining these models and reconstructions and
analyzing the results, we develop a new methodology for
understanding the feedback loops between geodynamics, climate
and life evolution.
Ultimately we would like to apply our models to important
events in Earth’s history like supercontinent formation, breakup
and large igneous province eruptions.
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