Giant impactson early Mars and the cessation of the Martian dynamo
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Although Mars currently has no global dynamo-driven maigrigld, widespread crustal magnetiza-
tion provides strong evidence that such a field existed inptst. The absence of magnetization in the
younger large Noachian basins suggest that a dynamo operaitly in Martian history, but stopped in the
mid-Noachian. Within a 100 Ma period, 15 giant impacts ocetdicoincident with the disappearance of the
global magnetic field.

Here we investigate a possible causal link between the gigrdcts during the early and mid-Noachian
and the cessation of the Martian dynamo at about the same\ti@eleveloped three-dimensional spherical
mantle convection models including internal heating frommngimpacts by modifyingCitcomS version
3.0.2, obtained from the Computational InfrastructureGeoodynamics (CIG). We find that impact heating
associated with the largest basins (diameteiz500 km) can cause the global heat flow at the core-mantle
boundary to decrease significantly (10-40%; see Fig. 1). Mygest that such a reduction in core heat flow
may have led to the cessation of the Martian dynamo.
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Figure 1: Total global heat flow at the surface (a-b) and CMEl)(@s. time for cases 1-4 witRa =

3.05 * 107(a,c) and cases 5-8 witRa = 6.1 % 10% (b,d). Each impact causes a strong perturbation to the
surface heat flow. Relatively little heat is deposited ajéadepths. Only impactors forming basins2500

km in diameter cause a significant drop in the CMB heat fluxtlhese drops can be large 10 - 40%).
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