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Abstract Based on the seismic profile, analogue modeling and discrete element modeling method were carried
out to study the deep genetic mechanism of the gravity instability structure and evolution process of the salt diapirs
in the contractional zone of central Lower Congo Basin in the passive continental margin of Angola in West Africa.
The effect of salt diapir activity on the migration of the sedimentary center of the mini-basin between the diapirs
was further studied. The results show that the evolution process of salt diapirs in the contractional domain of
central Lower Congo Basin is related to the stress conditions. In the early stage, it was mainly controlled by the
effect of gravity spreading, and in the later stage, it was controlled by the effect of squeezing. According to the
comparison between the results of analogue modeling and discrete element modeling and the seismic sections, the
evolution process of salt diapir can be divided into the following three stages: 1) The early stage, the extended
reactive diapir stage; 2) The mid stage, the passive diapir stage; 3) The late stage, squeezed active diapir stage. The
sedimentary center of the mini-basin between the salt diapirs migrated to the diapirs with strong activities during
the same period.

Key words Lower Congo Basin; salt diapir; mini basin; analogue modeling; discrete element modeling; evolution
analysis
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Fig. 1 Location and distribution of salt tectonic belts of the
Lower Congo Basin
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Fig. 2 Composite stratigraphic chart and tectonic activity, sedimentation rate, sea level changes in the Lower Congo Basin
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Fig. 3 Seismic interpretation section of the central Lower Congo Basin"]
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Fig. 4 Principles of analogue modeling
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Fig. 5 Top view of analogue modelling experiment 1,
showing typical evolution stage
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Fig. 6 Photograph and interpretation of cross section of analogue modelling experiment 1

BRSO AR AR, TR B
2.2.2 WERAEHIEIE 2

W I A B R 2 50, A0 1A i LIS A T
) BEL Y B 4 TH 2 249 15 em, R 7 b 45 5 S 36 I G
HA S AR, SEEHEAT 15 208k, 55056 1AL,
T AR A ST Vi i MO BT 24 F1, F2, F3 Hil F4,
SEERHEAT 1 /NI, B A T 20 T R A kG K, Al
Vs e AR TR FS o SEERHEAT 2 /N 15 40k,
$0T 7 4 0% TR R — 2D O, A i A R Y T L
F6 FlI F7, [F] o 35 1 i 14 32 25 5 30 Vg i L JiC  2 T
BRI BRS04 ik . SEERHEAT 3 /N, T TR i
25 R PR, s B HORRAE, 30 W7 24 %) DR AN
HOR, AR EW, fF FERE TR R
T E S5 o SEI AT 4 /NEE, 3 U v DT 24 11
T B Lb 22 T a0, 3 AR S S I e RRAE, B
FERREIE SRR IR AN . B HEAT 6 /N 30 A B & 8
JINEE S Gyl R TRY IRR vi Dr 4 0 h A EEA  Bk 5
BT T i T 24 B A TR RS R A i PRRR 1 T B 5
R 25, 1E)RFIE BRI R & . 1B 7 JR R 52
B iEAT 2 /NG 15 43 Bh i r 2400 kB M o A L

L 2% i A0 S 50 1 (1 8), T L AT VAR g H B
BB R RE AL 1 R U B AR AR T 22, 7 3T T i ) R i

Bty SIS BEAT 2N 15404 10 km

B 7 EEEE 2 ARFELHETEE
Fig. 7 Top view of analogue modelling experiment 2,
showing typical evolution stage
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Fig. 8 Photograph and interpretation of cross section of analogue modelling experiment 2
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Fig. 10 Discrete element modeling experiment results
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Fig. 11  Velocity vectors of discrete element modeling experiment results

476



FEMGAE R IR G rh Bt i aly £ R 4 3 0 J0 AL 3 B —— 2 T B R BOnRE

J5i 3~4 Ma, FFEERIEE 28 100 km, fEE: =4
RARESE, ZJa K ms g fl g A 2, Tl A
Ik D Ak e BELRS BN S0 98 i B Y 1) R 2A R ER
TR MY R Z G, AR OB R T B K
HuBEES, TE A 4G BN RRLE AL T 5 A IR AT

Xof T S 3 b e B S B b I 5 T 5 4 B
Su 2 (K 12), ZF A M PO . 255 HT BT
FEAE T LI, SRR A RN O A s, 2D
BT 0 E sk R = A W S, S Bk T i s TR
P4, TEYE b A s E L S AR TR BT A AL
JEERER 7
4.2 BESEBEHEERAXIHFIES R IRKFERIE

A R RRE AR A0 TR B R i

Py SE I 25 S s, MR AR /N (1.3,
SEH 1) PRI I it BH RS T BT R AR R B, 7E
SUIW 08 S SO RS A AN TN NS 6 A Rt
)R 00 22 K T2 PP 91, IR TE R A8 K i R 76
HH A 3 B, R T e I i A S s (B R
P 5 ), A 76 4 R Ay i o0 1 O T 1) T B
izgh), 2B E NP kB M AR, e, B
JEAE X R IS R A4 5 A R M A 55, SR RS A i
7 JEC R A 3 S 0 0 B 1 5 2 1 JES R A 1 1) R S
By, DT SR A 3 ) T B L 70 (14 f 3 M 3 o VRS
o %) BELPY 3 BORF  f JR 452 0k, AT 3 47 G R A4
TR — 2D s T BB, A DR A 1 7 Y A
I (B 6) . IR M 3G (50, S50 2) HH
G e D 8 BEL R 5 T 5 s, A 78 S0 o i Y 0 20
SR, TR & ) I WA W2, AR 1 R
Pl ik Z0 1 e JR T RH EL L S, R AR S, 2 B
WA o R, 5% A G RS R 3 ) 5 o 1
SR, RS R T (R E B RK R 2 L (P 8) . Fh LT L, g
B f I 4D EL P4 X6 30 98 s TG o o 5 ) A LA

SR |

Cl#hs I AHEEE
B 12 TRIREMPEIESYIEEUERTE

Fig. 12 Comparison of the section of the central Lower
Congo Basin with the analogue modeling results
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Fig. 14 Schematic diagram of formation and evolution of salt diapir in the contractional domain of the central Lower Congo Basin
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