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Abstract: Pre-existing structures of different scales and types have formed in continental lithosphere during
multiple-stages tectonic activity, the structural inheritance of which profoundly influenced the evolution of the
continental rift basins, and shaped the architecture of rifts and the geometry of rift-related faults. How to
accurately reveal the influence of pre-existing structures on the continental rift has always been a challenge in
the tectonics and structural study of rift basins. Focusing on this problem, this paper briefly introduces the
types of pre-existing structures at the lithospheric scale and the upper crustal scale in the continental rift basin

based on previous study, as well as the main identification techniques including field geological survey,
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satellite remote sensing image recognition, geophysical data interpretation etc. The two main structural
inheritance mechanisms, “reactivation” and “strain/stress re-orientation” of pre-existing structures are
introduced, as well as the atypical fault pattern in both plane and cross-section view caused by them, and the
spatial distribution, depth and scale of pre-existing structures are important factors that determine the strength
of their influence. Specially, recent results of structural analogue/numerical modeling experiments of pre-
existing structures versus rift evolution are presented and reviewed. The application prospect of modeling
experiments in the study of the activation mechanism of pre-existing structures and the influence on rift
evolution is discussed. Finally, the limitations of the current research is discussed, as well as some key
research direction in the future, including the construction of surface-subsurface identification standards for
different types of pre-existing structures, the 3D fine characterization and spatial superposition characteristics of
pre-existing structures and rift structures, and the mutual corroboration of analogue and numerical modeling.

Key words: pre-existing structures; rift basins; structural inheritance; structural analogue/numerical

modeling experiments
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Fig. 1 The main tectonic elements and types of pre-existing structures in rift basins

i Brune et al.(2023)1&8L

2017; Heilman et al., 2019) , 7EFRAEIEML T, &A
Rl RUBE Se A AR 36t 14 52 ) T LMK B 2445 i) B
B— HFrEE M (Samsu et al., 2023)

TE b 5E RUEE |, BEAS 52 0 244 25 48 A e 1k
[ 26 A7 A6 1 32 B A0 46 Ml 0T M 42 Ak Er () 4
Wedmore et al., 2020a; Kolawole et al., 2021b), 4&
R W2 /Wi 245 (MceCaffrey, 1997; Holdsworth et
al., 2001; /& 1H F1 2 %, 2012; Whipp et al., 2014;
Bladon et al., 2015; Duffy et al., 2015; % T gL 5%,
2017; Deng C et al., 2017a; Lovecchio et al., 2018;
1T i 55, 2019; Henstra et al., 2019; Phillips and
McCaffrey, 2019; Wedmore et al., 2020b; Wang L
et al., 2021; Tamas et al., 2022; X1 {5 45, 2022; X
e, 2022), BYEIAT S N ER AR B2 AE (Kirkpatrick
et al., 2013; Bird et al., 2015; Phillips et al., 2016;
Fazlikhani et al., 2017; Kolawole et al., 2018; Peace
et al., 2018; Heilman et al., 2019; Vasconcelos et
al., 2019; Shaban et al., 2023 ), DA KL 1 A9 1fi H/
L EE (Katumwehe et al., 2015) . X6 | 5T R
JE I S A 1 20 2845 I IR JZ2 O RPALE 7 A TR 5
M (2 1)

b JOT A i TR 2 PR R AT AN [ M b BT (AR 7
FEMTE o AR 22 2 S EBOT WIS A 8] PR
T (AR B ) R RAR, X TE— e R L
SARVEWTZ M R, B0 AR 2 A b o AR f 1
PIWTZIEA . Flhn, ZEARIE R R GEVE L Rukwa
244, HVGERA ALY Lupa W2 54 F &, #ilAE
T BB A PR 1 H ST AR (%) 2 1T T 42 1) 9 (Koolawole
etal., 2021b),

SEAF )25 /Wt A R Y T LA A Z TR
W, B R W R pp e W2 . X s
113 Bl ) W 2 23 A6 B 0 A JR R A A b R AR T
UG Ak, T 52 T WG 30 SR 4 KA G I8 22 1 L AT T
AN Ak, T B ST L 26 R R i R U —
WA, BN, 76 7R AE R4 7R X #Y Turkana [V
K, BB AR R A2 2 1 R R e A TR 5
Mol , JE B 1“0 I By W )2 #E 20 (Wang L et al.,
2021) o 3K — G AEFRIE (%) B I <A M AL 1 AT
R Tz S, AN IR T 1 A T ) S A
T2 TR A AR — e R EERZ A TR AR ARG
W2 EE (Ye Qetal., 2020),

By Yty S N AR B2 A 2 B U AR R AR T



55 40 %5 5 4 1]

ARWHETER 45 S R X R A T AL R AR A 605

I ibN e L T L I e S Bl S (G (ST
W HGE W R E , #EME BE 7] 7 T e 7 a2k 2k
BT . X — IR AEARIEZLAS VG Y Tanganyika
2447 . Rukwa 245 L) & Malawi 2443 bR (A 8175
% B i ( Dawson et al., 2018; Kolawole et al.,
2018, 2021a, 2021b; Heilman et al., 2019; Shaban et
al., 2023),

WA, 7 22 BIR A 32 2l (] il 15 1L s
), 2 7E FE IS TP OB i — S XL Y TR /4
P, X SETH BN PRI AR b s S EOGRr RAS
Wi HGE MR T o TEARIERAS VIS Albertine
B, ArgER 2838 11z 3 e BN 2 B AE
il 76 2R -pE PG ) 244 W2 B & B (Katumwehe et
al., 2015)

1.2 25IEFHENEERE

2445 2 O e A A 1 T S A
i SR A | BRG] DL R R AR A ek
YIPRGORM IR . BT X0 R4 B AN [R) 2R B R[]
RUBE B Je A7 AR I, 38 H 25 R A [R] Ay o 08 1) 70
PO

Y A1 S5 A A S TR ) b 3R S A R s e B
S HERA A0 7%, RE ARG B b IR R S S AE A i
(IS TUFVREAE, () an i By | B VI | SeAEmnZ /M
ZUZE(Albertine Z34%, Walter et al., 2018; Malawi %4
4, Kolawole et al., 2018, [%] 2a F1I&] 2b) o X T-Hb
28R YRR BE S A i, ml AR T 1 Je%
FEMGIEAT IR B, 2F 1M ZRAE H A DXk b i A 1
B, QNS AT 2 A KRR A B i 2k (Smets et al.,
2016; Walter et al., 2019) . {HAFEEMNE, H—i2
FH TR UG TR PR IR 22 A AR, T B4
LR =X CAnEF AL | ER P B GERHAE) E17 45
B,

HBR P BEGEORHRR U b BT AR R SE A 1 1Y
BT, X R H R} S B RS Y
G TR AR TR, SRR R A R R R AT
DhAse - b ) 7 LIPS b e | A9 e AE A TE R AT, 51 4
TR LT /R0 B D7)l 7 b ST PR 19 R A AR A, 3K —
T AWz N T AR AR RS VG S e A i
% B ( Katumwehe et al., 2015; Kolawole et al.,
2018; Heilman et al., 2019; Lemna et al., 2019;

Kolawole et al., 2021a, 2021b, [&] 2¢ F1& 2d) . Xt
T AR 2R 2 F B et W53 1
kS BE A R R R T U ANz, X — ke
AL (Osagiede et al., 2020) . BRYLE
A (Ye Q et al., 2020, |4 2¢ FNIE 26) G — &R E&
TS B A TE SR A 3 1 N TGS T
B RRCR o

2 SeAFAL I X A FE LM T T AL
WiV FH

2.1 EFAERNMRIELAEIER

“Fa 1 2k 7 P (structural inheritance ) 2 7£ 24
A 7 b S AR T RIS T B A T B —
— ORI, R LR AR Y L FiR YR
AR, B Z R TG T 5o H 38 ) 0 3 3 oo A
F 42 . <P 1L (reactivation ) ” |2 X “#a) i
Ak 7L A —Fh ] Ak, B A SR SE A A i Y
B BN W PIAR 3E 0 ELE S (BRI SER
W, e F I A E s — R AR R L, B
“R AF /N 7] H %€ 1] ( strain/stress re-orientation) 7
PREA R R F 38 AR VDL, A B TR0 e A
AR B S A B b F X, DL
TR W 2 AR KO HE R B 1Y S E T
2.1.1 JeAi s iy is Ak

P AR R 7R XU IR, Sefi iy is
Th] A e P W 243 21, JF 5 B Y A TR AR
B3 e, I L S W R4 2 M 30 B R D B 2
AEm . R AT AR, A A — P A ik
(|5 32) . KEMEIIFERY, ZAGEAATE R
1) 5 DX A e 7 1w A — B W=, XA AT RE S
5 DA R I 1) AR AE B S A R 3 BT R B
(Morley et al., 2004; Lyon et al., 2007; # & /% %5,
20095 ATLAESE,2019) o 32 B SEA7H 3 52 e 1) Iy 22
EJRZZ W Y W2 B AR BAE ] 30T 28 NI 2
B W JE A S (75 0 R 450, 20125 Bladon et al.
2015; Hodge et al., 2018; Muirhead and Kattenhorn,
2018; Maestrelli et al.,2020; Zwaan et al., 2021; Zou
Y Y etal,2024) BEAb, IXBETE BRI S AR S TR
A A BE 5 i R A N UL L AL E AR S



606 1€ B oMb R

BN R R L]

31°30'E

=

[ 2 4 Z AR TR RUBE i e A7 A i 131
Fig. 2 Identification of pre-existing structures at different scales in rift basins
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