Can mantle convection by distant rifting induce intraplate volcanism? ‘(N U
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ABSTRACT

Rifting is a large-scale planetary evolution process that forms a new oceanic crust with mid-ocean ridges in an extensional environment. In this process, mantle convection occurred and material circulates, forming a volcano in the surrounding area. It is well known that mantle flow of rifting causes volcanism, but
most of the volcanic processes are concentrated in the mid-ocean ridge and rift center axis. Recently, many of theory (lithosphere delamination, edge-driven convection, slab tearing, etc.) have been discussed to explain intra-plate volcanic mechanisms at non-plume and non-extension conditions. However, has bee
rarely studying the correlation between intra-plate volcanism and distant rifting. To identify the origin of occurring volcanoes in the continental margin and intra-plate is necessary studying to evolution mechanism and lower mantle. The formation of rifting and continental margin is closely related, and it is assumed
that mantle convection significantly affects intra-plate volcanism. Well known through previous studies that mantle convection Along the rifting axis affects various evolution such as rift propagation, ridge jump, rift fail or end tip with transform fault. In this study, we estimate the possibility mantle convection can induce
intra-plate volcanism at rifting end tip and continental beyond the margin. We adopt the open-source finite element geodynamics software, ASPECT, which makes a 3-D rifting model for observing the evolution process and mantle convection below the continental margin.
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RESULT 1. Composition compare 2. Viscosity and Strain rate compare 3. Melt fraction and mantle flow compare CONCLUSION

Cross section at center of model

- We developed a 3D rifting model using ASPECT to determine whether
lower mantle flows induced during rifting propagation have the potential to
trigger an intraplate volcano.
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- Observations of the tracer composition show that the hotter the initial ther-
mal structure, the stronger the intrusive flow in the mantle, but the slower
the propagation rate of rifting. This is probably due to the fact that intrusive
flow is strong than upwelling for propagation and ridge formation.

After 1.5 million years of abandon
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- In the normal case, the deformation is localized around the ridge. In con-
trast, in the hot case, there is also significant deformation in the surrounding
area, which is attributed to the influence of subcrustal mantle flow.
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- Even after rifting is abandoned, the molten mantle located beneath the

ridge can continue to flow into the lower lithosphere along with the flow.

- In summary, the propagation process of rifting has a strong mantle intru-
sion flow depending on the initial thermal structure. This mantle intrusion
flow forms a persistent convection cell in the lower lithosphere even after rift-
ing stops, transferring heat with the melting mantle. This result is thought to
be potentially capable of producing intraplate volcanoes.
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After 1.5 million years of abandon
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- The composition comparison between the two cases shows the difference in the degree of propagation. The normal case - The viscosity and strain rate comparisons in the hot case show active flow compared to the normal - The mantle flow in the normal case tends to come up and propagate from just below. However, the hot case ACKNOWLEDGMENTS
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