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Tectonic evolution of the South China Ocean-Continent Connection Zone: Transition and
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Abstract: The northern South China Sea continental margin is the key or critical segment of the Ocean-Continent
Connection Zone (OCCZ) of the Great South China Block, the junction between the Tethyan and the (Paleo-) Pacific
dynamic systems, and the interaction area between the Indian Ocean and the Pacific Ocean. However, due to the low-
degree geophysical exploration in the past, the regional tectonic background, processes and mechanism of the transition
between the Tethyan and the Pacific tectonic domains are unclear. Based on the latest large number of seismic profiles, we
focus on the Cenozoic basin structure in the continental margin of the northern South China Sea and try to reveal the
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Mesozoic basement structures of the northern South China Sea continental margin, with the aim of exploring the pre-
Cenozoic tectonic evolution and the Cenozoic opening, spreading, ridge fossil and closure of the South China Sea oceanic
basin, so as to serve the accurate oil and gas exploration in this area at the same time. The seismic interpretation of the Pearl
River Mouth Basin and the field structural investigation of the South China continental margin show that the OCCZ of the
South China Block has experienced three processes: Mesozoic Indosinian collisional orogeny, Early Yanshanian
accretionary orogeny and Late Yanshanian transpressive orogeny. During the Cenozoic era, it experienced the dispersive
extension into basins under the control of NW-SE-directed normal extension in the early stage, the dextral pull-apart into
basins under the control of NE-NNE-trending strike-slip faults in the middle stage, and the sinistral pull-apart into basins
under the control of NW-WNW strike-slip faults in the late stage. In general, the transition process from the Tethyan to the
Pacific tectonic systems can be subdivided into four stages: the transition from the Paleo-Tethyan to the Neo-Tethyan
tectonic systems, the transition from the Neo-Tethyan to the Paleo-Pacific tectonic systems, the transition from the Neo-
Tethyan to the Pacific tectonic systems, and the transition from the Paleo-Pacific to the Pacific tectonic systems. The
tectonic transition of the East Asian OCCZ reflects the long-term mechanism of the Earth plate dynamic system driving the
plate superconvergence in East Asia, in particular of the importance of the deep or submarine “Triple Poles”, the Southeast
Asian U-shape subduction system, the Pacific LLSVP and the African LLSVP. More importantly, the Southeast Asian U-
shape subduction system is also one of the important dynamic engines of the Earth plate motion.

Keywords: Ocean-Continent Connection Zone; Paleo-Tethyan Ocean; Neo-Tethyan Ocean; Paleo-Pacific Ocean; Pacific
Ocean; orogeny; extension
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in East Asia (Arrow is plate motion sense)
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plate motion sense)
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Fig. 9 Plate tectonic reconstruction and oblique subduction of the Paleo-Pacific plates in the late Yanshanian (125 Ma) in East Asia (Arrow is

plate motion sense)
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Fig. 12 Cenozoic plate reconstruction of final processes to form the East Asian superconvergent tectonic system(modified from Honza and

A 12

Fujioka, 2004 )

(a) Early Eocene(about 52 Ma); (b) Middle Eocene(about 45 Ma); (c) Early Oligocence(about 35 Ma); (d) At the end of Oligocene(about

25 Ma); (e) Middle Miocene(about 15 Ma); (f) Pliocene(about 5 Ma)

1-Volcanism, 2—Spreading center, 3—Subduction zone, 4—Unactive spreading center, 5—Strike-slip fault, 6—Graben, 7—Plate motion sense
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Fig. 13 Fault patterns during the Wenchang Period in the Pearl River Mouth Basin and their corresponding physical analog results

(a) Fault pattern in the Wensan Period similar to the physical analog of restraining double bends and secondary strike-slip faults in the pop-ups
region of the regional-scale basement-involved sinistral right-stepover fault system after 10 cm sinistral strike-slip displacement on the basement
fault system with 90°neutral non-overlapping; (b) Fault pattern in the Wener Period similar to the physical analog of Restraining double bends
and secondary strike-slip faults in the pop-ups region of the regional-scale basement-involved sinistral right-stepover fault system after 10 cm
sinistral strike-slip displacement on the basement fault system with 90°neutral non-overlapping; (c) Fault pattern in the Wenyi Period similar to
the physical analog after 10 cm sinistral strike-slip displacement on the basement fault system with 150° underlapping(modified from McClay
and Bonora, 2001)
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