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Abstract: In this study, based on plate tectonic evolution and using seismic and geological data, formation
and evolution of prototype basins on the conjugated passive continental margins of the South Atlantic were
studied, and ancient sedimentary environment and its controls on the forming conditions of large oil and gas
fields were compared segment-wise according to variations in basin architecture, and finally the passive
continental marginal basins were divided into “three segments” and “four types” to reveal the accumulation
law of giant oil and gas fields. As our study showed. the “four types” of basins on “three segments” had gone
through three prototype stages: early intra-continental rifting, intermediate inter-continental rifting, and
late drifting passive continental margin. In the southern segment. thin sediments in the “rift-type” basin that
formed in the drifting stage, developed into the large “rift structural-stratigraphic” oil and gas fields. In the
middle segment, the “salty-rift-depression-type” basins were filled with inter-continental rift salt rocks in the
intermediate stage; and upper and lower sections are marine and lacustrine sediments from the drifting and
rifting stages, respectively, possibly of high-quality. Utilizing salt rock and marine shale as caprocks, the
giant oil and gas fields of “pre-salt carbonate and post-salt turbidity sands” were developed. Finally, in the
northern segment, thick marine sediments in the drifting stage in the “depression-type” basin, affected by
“narrow shelves” and “steep slopes” and controlled by the transform fault, developed into the large “deep-
water turbidity fan group” oil and gas fields on the basin margin. Our study further showed in the Niger high-
constructive “delta-type” basin, unique delta-gravity flow sandstone reservoirs have been formed. and giant
oil and gas fields are identified in the inner-ring rollover anticline delta sandstone, the middle mud diapir and
the outer-ring thrust crust.

Key words: South Atlantic; passive continental margin basin; prototype basin; basin architecture; giant oil

and gas fields
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Fig.1 The distribution of passive continental margin basins and giant oil and gas fields in South Atlantic
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Fig.2 The tectonic evolution and the reconstruction of

paleogeography along the passive continental margin
basins in the South Atlantic
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Fig.3 Seismic sections showing the Rift-Type passive continental

margin basins in the southern segment of the South Atlantic

2.2 SR BhBh 2t

F B R TG T e g il % 7 - e B T I
B AR L B T MR JZ RS TS R R B B
b BB IR R s TS R B B Hoad BB BL
WA RH HMWA 3 SAR(E O . (DKL,
DU JR R 5 000 ms (2) T &R ST
2 FRHIRWIARRR IR #h A M2 A L A DU . i
B EEIMAIE RS B Z AT IR P TEFL T WIR
SR M B R EEEE 1 000 m, J5 2 204 i
LR TP BRI B i 100 U7 km?® [ 7
[f] JELEE 1 R B 5 4 000 m (3D EE M iE A F H
BB AR AR MR K TTUAR AR 3R AR R /58 R i S
SRS 2 UL, 5 2 I Bkt Ak T
T REBE AR — 2L

ol Eil——= ® |c?
'i?~>ﬁ

"-\;._ Aot N T ——
SN A s
V"!“ !6; m

~ »

LA IL A 1.
B4 BABFTRARSAHHY
WAL EHHEHT

Fig.4 Seismic sections through the Salty-Rift-Depression-Type

passive continental margin basins in the middle
segment of the South Atlantic
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Fig.5 Seismic sections through the depression-type passive continental margin basins in the northern segment of the South Atlantic
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Fig.6 Seismic section showing the delta-type passive continental margin basins in the South Atlantic
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Fig.11 The profile showing the accumulation of giant oil and gas fields in the “delta-type” passive margin basins
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