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Graben and fracture systems are prominent extensional structures found onmultiple planetary bodies, though
their scale, morphology, and formation mechanisms vary significantly across environments. The formation of
these structures is closely linked to magma dyke emplacement and lithospheric flexure in regions such as Cer-
berus Fossae on Mars, where InSight seismic data indicate ongoing tectono-magmatic activity (1). These Mar-
tian features contrast with Earth’s smaller tectonic grabens and with Lunar and Venusian analogues formed
under different thermal and tectonic conditions. The study of Martian grabens and fracture systems is crucial
as they not only record lithospheric deformation but also reveal potential connections between magmatism,
water release, and recent tectonic activity.
A case study from the Cerberus Fossae region illustrates how graben structures cut across elevated topography
and intersect older, infilled fractures, indicating successive episodes of deformation. Detailed structural map-
ping done using images from the Mars Reconnaissance Orbiter (MRO) Context Camera (CTX), complemented
by high-resolution images from the High Resolution Imaging Science Experiment (HiRISE), provides valuable
constraints on the evolution, propagation mechanisms, and potential links to dyke emplacement processes in
the Martian crust.
By connecting magma propagation processes with graben morphology across different planetary bodies, this
study offers insights into crustal deformation under varying gravity, thermal, and tectonic conditions. Our
project aims to refine models of dyke-assisted faulting, enhance the interpretation of planetary tectonics, and
evaluate how magma intrusions may influence recent Martian seismicity and hydrological events.
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