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Recent research progress on the rifting-breakup process in passive continental margins
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Abstract: With the comprehensive utilization of deep reflection and refraction seismic data, ocean drilling program and field
outcrops, great progress was made in understanding continental margin. Especially on the structure, evolution and formation
mechanisms of passive continental margins, which are undergoing a paradigm shift. Starting from basic concept and
classification, this paper reviewed the deep crustal to lithospheric structure, the layer velocity, the subsidence feature, and the
breakup pattern of several types of passive continental margins based on recent seismic explorations. Then, mechanisms of
passive continental margin formation were discussed. Based on existing research progress, we found that magma-poor and
magma-rich margins may have lots of similarities in pre-rift and syn-rift stages, either in lithological components or rifting
structures. They just differentiated during breakup depending on whether there was the involvement of hot mantle. During
rifting stage, passive continental margin may evolve into four or more types, such as the whole lithospheric breakup type, the

upper crust remnant type, the lower crust exhumation type, the upper mantle exhumation type, among others. The different
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rheological structures, stretching rate and mantle temperature are among the most important factors affecting the marginal
structure evolution. Mechanism for high velocity lower crust is summarized. Usually, serpentinization of exhumed mantle is
responsible for magma-poor margin, whereas underplating caused by high temperature mantle is responsible for magma-rich
margin. Inherited high-grade metamorphic rocks were suggested to be one of the other causes. The above research progresses
on passive continental margins provide us references to the research of the South China Sea.
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Fig. 5 The infilling sequence in the outcrop of the central Alps where Mesozoic magma-poor continent-ocean transition zone
was exposed
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