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A Density Model of the Earth’s Moho Layer Based on a Generalized
Theory of the Figure of the Earth and Constrained by the Geoid:

I1. Regional Characteristics and Geophysical Implications
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Abstract: In the first paper (Li et al., 2026) in this series study, a 1°x1° global gravimetric density model of the Earth’s
crust-mantle transition (Moho) layer (SMDM-1) was presented by combining the PREM Earth model and the crustal
model (CRUST1.0) with the generalized theory of the figure of the Earth and constraints from the observed Geoid.
This paper focuses on this Moho density model and try to explore its regional features and geophysical implications.
Tests of physical isostasy show that the density model is physically self-consistent at the compensation depth and
generally supports the isostatic hypothesis. However, when applying an “Equivalent Airy” isostatic compensation
model, continental-oceanic differences emerged in the suitability of that compensation depth. Using two-dimensional
density-depth relationship, five structural types were identified objectively through clustering. By comparing these
categories with qualitative descriptions of known tectonic units and data from CRUST1.0, each type can be linked to
classical tectonic divisions. Moreover, comparing this global Moho density model with the seismological reference
model PREM indicates that this gravimetric model captures some of the lateral density variations in deep lithospheric
materials across different tectonic regions. This suggests that this density model offers complementary information
to seismological models, which primarily reflect the Earth’s elastic properties. Overall, the study provides a fresh
gravimetric perspective and quantitative constraints for understanding the composition and structure of the Earth’s
lithosphere and the Moho layer.

Key words: Moho ; Geoid; Isostatic Compensation Theory; Theory of the Figure of the Earth
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