Quantitative analysis of structure and subsidence in the Nam Con Son Basin, offshore Vietnam: differential stretching ahead of a propagating ocean?
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Published abstract: Regional structural and stratigraphic basin modelling has been performed by Conoco in the Nam Con Son Basin, the aims being to quantify fault-block extension, footwall-uplift/erosion and the magnitude of basement driving-subsidence (β).

The youngest structures in the basin are Middle Miocene age. Poorer evidence of older fault movement ( Eocene/Oligocene) is also seen. The stratigraphy of the basin can be assigned to three tectonostratigraphic sequences. An Oligocene-Early Miocene pre-rift , a Middle Miocene syn-rift and a Late Miocene-Recent post-rift.

Forward modelling the Middle Miocene rift shows a maximum stretching factor (β) of ~1.15. Maximum predicted footwall uplift is ~ 1km. This moderate amount of stretching cannot explain the thick post-rift sequence, nor can it explain the presence of the thick pre-rift sequence, which (from backstripping calculations) requires β in the range 2 to 5.

We suggest that processes other than 'simple' intra-continental rifting have controlled subsidence of the Nam Con Son Basin. Our principal observation (also made at other passive margins) is that stretching factors derived by subsidence analysis (backstripping) are larger than stretching factors derived by analysis of fault-block extension. We suggest that the effects of differential stretching within the crust (and upper mantle) are being observed, the differential stretching being related to continental break-up. The Nam Con Son Basin lies ahead of the SW-propagating tip of the South China Sea oceanic crust. We may (for the first time) be observing the subsidence effects of differential stretching ahead of a propagating ocean rather than at its flanks.

