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Joint inversion of complementary datasets is an important tool to gather new insights and aid
interpretation, especially in regions which show structural complexity. Using the joint inversion
framework jif3D [1] with a newly developed coupling for density and resistivity, based on a
variation of information approach which is a machine-learning method that constructs a possible
relationship between the properties [2], we combine satellite gravity measurements with
electromagnetic data, from broadband and long-period magnetotellurics [3,4,5,6].
Central Mongolia is located in the continental interior, far from tectonic plate boundaries, yet has a
high-elevation plateau and enigmatic widespread low-volume basaltic volcanism [7,8,9]. The
processes responsible for developing this region remain unexplained and there are questions
about its tectonic evolution. A recent project employed thermo-mechanical numerical modeling
[10] to simulate the temporal evolution of various tectonic scenarios, offering an opportunity to
test hypotheses and determine which are physically plausible mechanisms. Constraints on
lithospheric properties, e.g., density distribution, are important for evaluating the geodynamic
models. Furthermore, they can help shed light on questions regarding the nature of lower crustal
electrical conductors [11], which may be related to tectonically-significant low-viscosity zones.
We will present preliminary results that provide new constraints on the 3-D structure of the
lithosphere beneath Central Mongolia, as well as a roadmap for moving towards integrating
geophysical results into geodynamic modeling to better understand the evolution of the
lithosphere.
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