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Gravity modelling of Tonga Subduction zone
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Abstract
Using the satellite-only gravity geopotential model EIGEN-6S4(v2), we performed a 2-D gravity modeling
along an E-W profile normal to the Tonga subduction zone to calculate the subsurface density distribution. The
forward gravity model was constrained using different constraints derived from geodynamics of the region and
also from previous seismological studies. Using the half space cooling model of oceanic lithosphere, the
thickness of the Pacific oceanic lithosphere is estimated. The dip of the subducting plate was estimated by the
dip of Wadati-Beniof zone. The density of the subducting plate was increased by depth to reflect different phase
changes. The density model shows that the thermal evolution of Lau back arc basin is very different once
compared with a normal oceanic crust. The average thickness of the lithosphere of the Lau back arc basin is
thicker and its asthenosphere is less dense than elsewhere.
Keywords: Subduction, Gravity Geopotential model, Gravity Forward Modeling, Back-arc Basin
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