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Study on Regional Tectonic Activity Mechanisms Based on a
Self-Weight Stress Field Crustal Isostasy Model
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Abstract: This study improves the crustal isostasy hypothesis model proposed by G. B.
Airy (1855) and proposes a novel methodology for analyzing geological tectonic activity
based on dynamic sources and mechanisms of crustal plate movement. The framework posits
that plate motion in the crustal layer results from deep magma movement (flow), which
primarily exhibits laminar flow characteristics driven by variations in magma density
gradients. The magma density changes with depth, forming analytical methods for crustal
surface fracture mechanisms and kinematic mechanisms. Taking the western Sichuan block
as a case study, the new methodology was applied to investigate correlations among magma
flow, regional stress fields, geodetic displacement, and fault structure activity. The results
demonstrate that the proposed approach effectively explains the morphology and activity of

regional fault structures, as well as the relationships between magma dynamics and tectonic
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deformation, The analysis outcomes align well with observational data, preliminarily

validating the feasibility of the methodology.
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