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Introduction GPlates: Software for Tectonic Reconstructions CitcomS: Mantle Convection Models

The plate tectonic reconstructions are assimilated into models of mantle convection solved with the finite element
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Global Models with Polygons, Age Grids, and Convection Assimilation of Age Grids

case17 (Age=136.6 Ma, steps=400) case17a (Age=3.7 Ma, steps=400) We have been developing a new method by which the paleo age grids are assimilated into the flow models. We have explored
a method by a thermal model for the conductive cooling of the oceanic lithosphere (a half-space model), is used
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Model results incorporating the global closed plate polygons

from 80 Ma to the present. The models are incorporated such T 0)=T+(T, ﬁjgﬁ{zu‘%—] T e v
that the 80 Ma reconstruction and age grid is imposed on the step=100 e
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oceanic crust after it has subducted by way of tracers and then lowering the viscosity of

the mantle above the crust in terms of pressure and distance from the trench.The method

has been incorporated into the regional version of CitcomS. The models shown are effectively
2-D but the method works in 3-D as well.

Depth=20.5 km

We have been able to complete the workflow from subduction zones, including their polarity from
the plate tectonic reconstruction (GPlates) and merged with CitcomS (shown at left).
We are currently refining the procedure.
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In the figures at right, the oceanic crust is shown in Blue on top of the temperature field. In
the case shown in (a) there is no mantle wedge and the oceanic lithosphere has been

: . . Shown at left is an image of the material type before incorporation into CitcomS as a raster -
advectively thickened below the over-riding plate. g yp P e

image from red (normal) to blue (weak plate boundaries). GPlates distinguishes between the -
closed plate polygon (black lines) and the subduction boundaries (green lines). .
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The only difference in the model shown in (b) is the incorporation of a LVW such that the
viscosity between a depth of about 40 km and 300 km has had its viscosity reduced by one
order of magnitude.The excessive advective thickening has vanished, the slab dips at a
steeper dip into the mantle, and the slab penetrates to a greater depth into the mantle

for an equal interval of time.

These material types are then processed by CitcomS with the other controls on the viscosity 1¢
(pressure and temperature) to create the viscosity shown at right, with the three cross-sections
with the low viscosity wedges shown as the deepest red. .
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