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Abstract. In rift bhasins. salt rock deposition leads 1o the formation of complex and diverse types of oil- and gas-bearing structural
traps. greatly increasing the difficulty in oil and gas exploration. especially in subsalt strata, Taking as an example the Sudanese
Red Sea rilt basin. this study explored the evolutionary mechanism and influencing [actors of salt-related structures in rift basins
through scaled physical modeling. Combined with seismic profiles and stratigraphic lithelogy. this paper discussed the signifi-
cance of salt-related structures to the formation of oil-and gas-hearing structural traps and associated hydrocarbon accumulation.
The results from physical modeling indicate that syn-tectonic deposition and basement faulting are two major [actors influencing
the evolution of salt-related structures in the Sudanese Red Sea rift basin. At[clilimmlly‘ the initial thickness of salt rocks has a
significant impact on the evolution of salt-related structures. Combined with the interpretation of seismic profiles. it is considered
that in the Sudanese Red Sea rift basin include. the major types of supra-salt structural traps include salt-related barrier trap.
rolling anticlme trap and drape fold trap. whereas the sub-salt structural (raps mamly melude basemeni-fauli-block-related siruc-
tural traps such ax fault-related antielines, Due to the nlluence of stratigraphic hithology. salt rock deposition and salt structure
distribution. two olland-gas-accumulazion systems are developed m the vift hasm. the self-generauing and sell-preserving reser-

voir in the supra-salt strata. and the lower-generating and upper-preserving reservorr (n the subsalt strata, Comparison analysis
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showa that the supra- and sub-salt reservoirs have comparable properties. However. the sub-salt reservoir has hetier hydrocar-

ban source rocks. which contains a dense salt rock cover and abundani pathways [or hydroecarbon migration through the basement

faults. Hence. it i~ believed thar the sub-salt basement fault blocks have huge potential for oil and gas accumulation and provide

an important area {or future oil and gas exploration in the Sudaneae Red Sea rift basin.

Key words: Sudanese Red Sea: rift basin: physical modeling: salt-relared struerures syn-rift depastrion: basement faulrs: stractural

irapy oil-gas accumulation
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