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Abstract: Centrifuge analogue modelling is an effective method to reproduce the tectonic deformation process of the crust-
lithosphere scale with a multi-layer rheological structure. Due to its important role in investigating deep rheological

architectures and their influence on brittle deformation in the upper crust, it has been widely applied to studies of diapirism,
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fold-and-thrust belts, continental extension, magma-rift interactions, and strike-slip pull-apart basins. In this study, the

development history of centrifuge analogue tectonic modeling is summarized, and the modelling principles, apparatus,

materials, and recent advances in monitoring and analysis techniques are discussed in detail. Differences between centrifuge and

normal gravity analogue modeling experiments are systematically compared. Representative applications of centrifuge analogue

modeling under different tectonic settings are analyzed, including extensional, compressional, strike-slip, and salt/magmatic

tectonic regimes. Finally, it presents the application prospects of centrifuge analogue modelling in hydrocarbon exploration and

deep-earth system research and discuss the future development direction of this technology.

Key words: tectonic analogue modelling; centrifuge; rheological structure; petroleum exploration; deep Earth; tectonics;

petroleum geology.
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Table 1 Comparison of major centrifuge facilities and their applications in tectonic analogue modelling
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Fig.5 Centrifuge models and quantitative analysis of continental extension
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Figure 9  Centrifuge modelling of asymmetric continental margins
# Corti and Manetti (2006 ) a. A~ X Bk i 2% 45 T 89 K V) 350 180, JE A UC Oy B shge , LC O e, UM o A7 Pl i 5 b 5if £t i il 25 DX Sl B 7
K, d, i 585 9 5 b ok 2 A0 0 ) 2805 ¢ 585 (T R 2% 5 d. 3t ot g e A T 0 R AR B 1/ B S B e i R I, 1/ B A T A O DR
5 R AR AR 1/ BB /N R T ey i R i 2 U R R A

g 5] 55 K 10 5 B AR AL . Corti(2004) B & 47 18l
B HE — 25 BT T R BE 24 45 19 A8 1 A% 0 x5 IR A
BE RIS AR RS E R
EHR I AE WM IE R B ()N &£ 7
R e SRR JE B Oy 1) 2 TR )

TR ) M AL TR RN TR R ) B LA
MEmsh Y mEB TR R, hEK/
AR B R AL T W E . Rl A Sk
55255 bR A 2 B 4k, BT DL AR O O a2 = Ae
el R R CRIUR A AR
35 WRMEEShEEET

I Ah A A PR B R
T AR e b 1 3R A O BB 2 In] R 5, 0 R I
75 b F R 2 M B B L ik 28 958 H AN B X R —
Py R R R A AR R R,
(DR oA RTRE S Rl < 15 1 Wi 1 NNl R T
B AN X FR P B 0 1 IR e i Bl T ML A

Tentler(2003) #4 @ T} Mk v 52— W M2 1 Bl b
e — % S P = 2 AR S a0 ) IR Bl AR B
R ifs A e, B TV T R G R L N R R

A BT 2 B 2 (R B O R BE S | S R S A A R A
TF A R T AR AU SCHE T Z . Corti er al.(2003b) i
o B0 ML HUL S 58 PR Y T 2 A Vel Ak 7R PR ) 3 X6 R
il 24 fif S G ok i A AR DL A A B b 4k
AR A i (S TH AR AR L M ST S A ) 2 A o K Bl
L0 0 R0 R ER BV O/ R A6 A i 25 L gy
B o R e K Bl OB S B R R AR —
AR AR I, Corti and Manetti( 2006 ) F & 1 8 i —
AL R T B TH (Moho ) JE 28 X KBl 4 b K
B Bl Bl 2% I8 WA 45 ), AR AN 0 R B TR B0k
Bl KBl 320 2% A 0 FRAE) 3i JE B A G B TR, B R T A
TRAL (45 5 J3 DO A 5 i i bl 32 I
6 8l A P S RO P B TS O R AR
S 9 2 Bl 2 1998 (&L 9) . Mart e al.(2005) W %
T — F BN T ) R T SR S T ARk
A b R B ML AR, B8 UE T 0 ) 2 R 2% S R DL Bl R
M, o i R AE B AR BE KR A R A AR s X 42
HE T SZER UE 4 . Philippon and Corti(2016) 25 45 8 &
TINS5 ARG A R T ok
B0 AR B T it Jre 5 3 2R U A 36 AR TR B AR LA R



1762 HERFL=  http://www .earth-science.net

51 %

x3 BENMEWMEEUERRAEEE T E KA

Table 3 Applications of centrifuge modelling in different tectonic settings

ey 3t B 05 BRI ) BRASEAL )5 FR PR it ) A AL S PIRER ]

fif Je by i B A 1 45 200 RO B R S ROR RA S BE R TS S A R 5 AL B 6 HAO R RE 2R A

B i IR AR A A T2 A R 30 e )22 A S AL S AL TR ) BBl | 2R AL S

EREE B =R £ R R AL IR A P03 Z LB A TR BRI 5 0 2 %) A PR = AR s )
EE W N E it By il Rt e L2 S AR R R S S R LR e AR L WAL 3 1 A
i P Ay 3 (] 150 M UL 24 UGB ) 1 2 ES R RSN R SN TR By ) i A m] AL

e AR JRE AR B i B ) e A B RS A
I Bl e KR A S PR YT KA E B R
T g R i A B UL 7 M B g i S R ) A
FE, O R A AR bR 2 K B SR B A A )
R BB TR Y BOR D vk 5 A A Tk e A TR R 2
i e TR, A RE 4 T AR A i T AL 11 2 R
e PRl 2R B iy B O 2% Y 8 AL B (7R DT B — B
Beny /b dd F R AR I, S ROR B R BLT
HAe A A B O 3 fyp i R o b A S B
LG N A AL T PR SR B B ST AT LU (36 3)
) A T ) SO B RO A A T RE B AR SR ]
JEE 1 5 A H 7 Bl RO, AT AT ORI R R i A
i X e TR T A TR 9 A %7 IR R TR L
W) BRAAU A 2 A Ve ROE R K 22 J2 AR S5 A AR
77 T BRG] 645 30 1R O S R RE L R RS S
5 G B A 1 o AR AT DA AR S0 P B R AT

4 BRI ]

JAE ) R S W PR B R A 2 R
T 5 R R B R O B R R 2 T
KEE AR IR 2, mEGAEZ WG E 7 X
P R 00 T B 45 D T S B0
41 FEBMSEERPOE AR

SR BER L L T AR A o T A R RO S R R Y
T I, A B A ST R AL SO S, X
Tt D PR R SR B A S Y, A i
(A i i A A R — AR PR (1) 7R B R A
BvR B S AR e AR R S UM
19 36 A i B 5 T L 4 ) — SRR R A A FF
ARG IR I 1 BUR 5 (2) 1 3 48 1 1 B AR 9 4
o, AR = Al IR R R = A MR BN BT, e
PRl 7 R T RE S B A R R A R O 8 R A A
3. i W B A AL S 56 0 T Sy ok A R Bk A B I T
T A C AR M T b R B BEORES W

0L S 06 AH 45 A, vT DL T O O 0 b A A
WAL R T R R O R AL
B 3 B ORE B 22 0 XS B AL TR G S A A A
il T T 28 A AN R IR R T A R P S B E M (R
Y2 2023; R w4, 2023 IR 45, 2024) .

8 A 1 PR L L E T () FE AL
4 35 W 5 o 00 A 5 S ) F AL EE Bl OE /R ) 2
AN R TEUE- S TN FTI T Qe RNk s L
(2) BE 1% P 38t 2 7 I B 1T A A BBl R ) ) 1 A T A
3Ot A 3 S R R I A 5 A A
Pl RS S A | DX Bl A A A A AR Bl 2 ) DG R
Hb TSGR A 5 (3) M T ) R T B AR 4L S 5 A
RPN R H 1 T O Bl A 3 A T ASORE DG i T T
A bR O #, AT 4 e T BIAH 56 AL 1 Y AR 0T L Al
Bl A6 At 5 P s (R TE 8 0 B, O o 8 o0 00 A ) L A
B Rt RS R ) B A Bk
o7 AR F5 JIr 2R A 114 Bk 2 ) 1 5 0 45 3 AR 401 X
42 ERWBRZEFHARPHE AR =

TR M B 2 2 BIF 5T M BR P9 B AL L 25 0 K is AT
ML B 24 Bl NI ER R 48 5] 7 A G (R
SCHI AN B 52, 2025 ) . 8 T 7 R 1 B ALY ¢ 45
Bp 7 25 RO R 8, DA RO AR 58 28 A 18 2 )2 i AR
S50 7 TR AR B, Y T I T4 R A IR Hb B 2
1 2 J5 1) b # A G i R R R W . B T I
A T RE Y R A 45 A B b s Y Y R B A% 1
55 ol AL L b RO AE VB2 25 0 5 B S s
RGBS EB RSB RS

I T R I REZE s A S IR 4 o AN )
A1 VLR (7 K 3 (0] A 5] R Y 3 Ll N A
e M 244 Z2 G2 0 T8 LI AR AL ) L Bl P b e/ 3l
He 2Z 18] (9 AH B AF G &, #F n] LA o 6 1
YA S B A5 B RS A A B E W E Y
FASE AU S 56 R 45 4 5 B P L b 5T 0 L] 24 AR B
SO I N (SR (e aN e AR e NI
7 A B R AT ) B S AR S — A



%5

MR 5 R T 1 0 2 LSO B B 1763

T2 A 8B AR 7 ARk 5 B AN A A
S b BR Y A 5 R ERE A AL AR S [ A B IR Hh
B2 55 [ A b BR B 22 BT RO R TR R &
43 RARMEREZRAE

T ELAR HH E ERE LS 0 A O
ELAT AN [R) 37 A8 e B4 P 2 /i 5 R =22 ) 4 4R AR
B XT AR M BT Ok R Y R B A 4EL (Cortd ez al., 2003a,
2003b). 3 P fi £k 5 BB R TC Tk % 5 A A B A AR TP
o AR IR R AR AR A AR A S %
)il 5 0 ARRE DR B AL AR 1 R T P 1
FIME A 3k 2 TR 2R () R 4 R T 3 T2 b SR Y B
AR R U o b AR R R H T
FEATILATIG i — A ARPRK , B T =B o Hlh
TG AT HE BRSBTS B kA
8 AH e 43 B 4 AR A5 A xfE 1V B 88 ) A A op R
il TR AR Y 1 1 A AT SRR o AR Y S BT

DALt A g RSSO S G R Ok 1Y K R VL 1%
BETLITF M.

(1) s 5 25 P BO(E A 0L 4 R 1 45 &
R REE /B N UK S a1 28§52
7 K 3 1 ML B AR T, 24 i Y O B B R iR 7 T
B XE LA B OIR B - R - A S 2 R A i
T T 30— 400 358 0] 2 {0 A5E 400 i LR # i) b
FE A S 19 WF 5 T, o FR A 24 30K i T Y B A 4
S AR S A A R R G R Bl g 2 B A
e AR I A7 B A 3 5 28 CRIE X A% A AT RE B
fift 15 22 o A PR b 2 ) Y B B SR A T

(2) i 55 b Kk 4 38 A5 — T b 5TOUL I B R Y
XFEG . H R o — KRR AR T A AR A 25 L b Bk
Py W 2 R] e = A X BR G R, M BR
BE A A TSN B AR 0 I R A R A 1 E b
B REENIES MR PR R T A
A1 B 45 K 1 LAl A T A S R R R A LR
AR VE Y T AR A 000 A0 HE S B 92 b 9 R
T W E R E S AR R ok Tl A s
R — b 5%/ RGN OOE T BR B AR R, S R
g5 R 5 S0 bR b MR 22 R) Y S R E

(I FEEB S MW X EIFRE £ 2% . H
HIEAE 250 AL PR 855 M LA S B0 S L SR o) P
WM 5 2 W0 1 AR AR, R DA AR AR O X
YEAT B 22 9 223, 1) 40 o B AT B B R B SE L Ik
Ah AT DL 223K A & T B Y R0 L i
PRI 2 R AR Sk S CT =3 & 4045y =X (9] 4

Chen et al., 2026) , DL ¥R #0005 20 i AN 2

Bl B N S0 M BK A DA UK B BRG] E i
M4 s M 3K OUR S 45 A R AE e Ak ok AR 5 v S b o
TEHZEMAAE XRC LRI T —A ) 1HF 1 &
B R 2 n) Rk g A A A PR 4L S 5 D) Ay (]
X — R gk ik AR T A BOR SCRE A PR A
EIN IR Rk /LN TR VR W N L o S N[
SEE L TEME R A A A 2 )2 M B AE
FH 38 TR ER AR 7 B R R b AR B 2
JH L TR 45 By [ A Hb Bk B 27 6 58 08 MR 2% B O
FoAR T B AR 2 rp i OC B — 3, 76 1) TR ML,
R IR R Z B b R oy EE R =R

B R ERA B R R LN 4 Glacomo
Corti £ 4E#F % R 5 Daniele Maestrelli #F % 1 & #2
F M AR KA R A K LA AR
BRI TS KA LA

References

Abdelmalak, M. M., Bulois, C., Mourgues, R., et al.,
2016. Description of New Dry Granular Materials of
Variable Cohesion and Friction Coefficient: Implications
for Laboratory Modeling of the Brittle Crust. Tectono-
physics, 684: 39—51. https://doi. org/10.1016/j. tec-
10.2016.03.003

Agostini, A., Bonini, M., Corti, G., et al., 2011. Fault Ar-
chitecture in the Main Ethiopian Rift and Comparison
with Experimental Models: Implications for Rift Evolu-
tion and Nubia-Somalia Kinematics. Earth and Plane-
tary Science Letters, 301(3/4): 479—492. https://doi.
org/10.1016/j.epsl.2010.11.024

Agostini, A., Corti, G., Zeoli, A., et al., 2009. Evolution,
Pattern, and Partitioning of Deformation during Oblique
Continental Rifting: Inferences from Lithospheric-Scale
Centrifuge Models. Geochemistry, Geophysics, Geosys-
tems, 10(11): 2009GC002676. https://doi.org/10.1029/
2009GC002676

Ballard, S., Pollack, H. N., 1987. Diversion of Heat by Ar-
chean Cratons: A Model for Southern Africa. Earth and
Planetary — Science Letters, 85(1/2/3): 253—264.
https://doi.org/10.1016/0012-821X(87)90036-7

Bonini, L., Fracassi, U., Bertone, N., et al., 2023. How do
Inherited Dip - Slip Faults Affect the Development of
New Extensional Faults Insights from Wet Clay Analog
Models. Journal of Structural Geology, 169: 104836.
https://doi.org/10.1016/].jsg.2023.104836

Bonini, M., Sokoutis, D., Mulugeta, G., et al., 2001. Dy-



1764 HIERRL2E  http://www.earth-science.net

51 %

namics of Magma Emplacement in Centrifuge Models of
Continental Extension with Implications for Flank Volca-
nism. Tectonics, 20(6): 1053—1065. https://doi. org/
10.1029/2001tc900017

Boutelier, D., Schrank, C., Regenauer-Lieb, K., 2019.2-D
Finite Displacements and Strain from Particle Imaging
Velocimetry (PIV) Analysis of Tectonic Analogue Mod-
els with TecPIV. Solid Earth, 10(4): 1123—1139.
https://doi.org/10.5194/se-10-1123-2019

Brun, J. P., 2002. Deformation of the Continental Litho-
sphere: Insights from Brittle-Ductile Models. Geological
Society, London, Special Publications, 200(1): 355—
370. https://doi.org/10.1144/gsl.sp.2001.200.01.20

Brun, J. P., Merle, O., 1985. Strain Patterns in Models of
Spreading - Gliding Nappes. Tectonics, 4(7): 705—719.
https://doi.org/10.1029/1c004i007p00705

Bucky, P., 1931. Use of Models for the Study of Mining
Problems. The American Institute of Mining, Metallur-
gical, and Petroleum Engineers, Pennsylvania.

Chen, X., Zhuang, D. Y., Zhan, L. T., et al., 2026. Study
on the Role of Weak Lower Crust in Cenozoic Tectonic
Deformation of Qinghai-Tibet Plateau by an Integrated
Centrifugal Analog Modeling and Numerical Simulation
Approach. Journal of Earth Science, 37(1): 137—154.
https://doi.org/10.1007/s12583-025-0284-4

Chen, Y. M., 2020. Centrifugal Hypergravity Experiment:
A Revolutionary Means to Explore the Evolution of
Multiphase Media. Jowrnal of Zhejiang University (En-
gineering Science), 54(4): 631—632 (in Chinese with
English abstract).

Corti, G., 2004. Centrifuge Modelling of the Influence of
Crustal Fabrics on the Development of Transfer Zones:
Insights into the Mechanics of Continental Rifting Archi-
tecture. Tectonophysics, 384(1—4): 191—208. https://
doi.org/10.1016/j.tect0.2004.03.014

Corti, G., 2008. Control of Rift Obliquity on the Evolu-
tion and Segmentation of the Main Ethiopian Rift. Na-
ture Geoscience, 1(4): 258—262. https://doi. org/
10.1038/ngeo160

Corti, G., 2012. Evolution and Characteristics of Continental
Rifting: Analog Modeling - Inspired View and Compari-
son with Examples from the East African Rift System.
Tectonophysics, 522: 1—33. https://doi.org/10.1016/;.
tecto.2011.06.010

Corti, G., Bonini, M., Conticelli, S., et al., 2003a. Ana-
logue Modelling of Continental Extension: A Review Fo-
cused on the Relations between the Patterns of Deforma-

tion and the Presence of Magma. Farth - Science Re-

views, 63(3—4): 169—247. https://doi. org/10.1016/
S0012-8252(03)00035-7

Corti, G., Van Wijk, J., Bonini, M., et al., 2003b. Transi-
tion from Continental Break -up to Punctiform Seafloor
Spreading: How Fast, Symmetric and Magmatic. Geo-
physical Research Letters, 30(12): 1—4. https://doi.org/
10.1029/2003gl017374

Corti, G., Bonini, M., Innocenti, F., et al., 2001. Centri-
fuge Models Simulating Magma Emplacement during
Oblique Rifting. Journal of Geodynamics, 31(5): 557—
576. https://doi.org/10.1016/S0264-3707(01)00032-1

Corti, G., Calignano, E., Petit, C., et al., 2011. Controls
of Lithospheric Structure and Plate Kinematics on Rift
Architecture and Evolution: An Experimental Modeling
of the Baikal Rift. Tecronics, 30(3): 2011TC002871.
https://doi.org/10.1029/2011tc002871

Corti, G., Dooley, T. P., 2015. Lithospheric-Scale Centri-
fuge Models of Pull-apart Basins. Tectonophysics, 664:
154—163. https://doi.org/10.1016/j.tecto.2015.09.004

Corti, G., landelli, I., Cerca, M., 2013a. Experimental
Modeling of Rifting at Craton Margins. Geosphere, 9(1):
138—154

Corti, G., Philippon, M., Sani, F., et al., 2013b. Re -
Orientation of the Extension Direction and Pure Exten-
sional Faulting at Oblique Rift Margins: Comparison be-
tween the Main Ethiopian Rift and Laboratory Experi-
ments. Terra Nova, 25(5): 396—404. https://doi.org/
10.1111/ter.12049

Corti, G., Ranalli, G., Agostini, A., et al., 2013c. Inward
Migration of Faulting during Continental Rifting: Effects
of Pre - Existing Lithospheric Structure and Extension
Rate. Tectonophysics, 594: 137—148. https://doi. org/
10.1016/j.tecto.2013.03.028

Corti, G., Manetti, P., 2006. Asymmetric Rifts Due to
Asymmetric Mohos: An Experimental Approach. Earth
and Planetary Science Letters, 245(1/2): 315—329.
https://doi.org/10.1016/j.epsl.2006.02.004

Del Ventisette, C., Bonini, M., Agostini, A., et al., 2019.
Using Different Grain - Size Granular Mixtures (Quartz
and K-Feldspar Sand) in Analogue Extensional Models.
Journal of Structural Geology, 129: 103888. https://
doi.org/10.1016/j.jsg.2019.103888

Dietl, C., Koyi, H., 2011. Sheets within Diapirs— Results
of a Centrifuge Experiment. Journal of Structural Ge-
ology, 33(1): 32—37. https://doi. org/10.1016/j.
j5g.2010.10.010

Dixon, J. M., Simpson, D. G., 1987. Centrifuge Model-

ling of Laccolith Intrusion. Journal of Structural Geol-



%5 SR % 0 T 93 0 UL A B 1765
ogy, 9(1): 87—103. https://doi. org/10.1016/0191 - Hubbert, M. K., 1937. Theory of Scale Models as Applied to

8141(87)90046-0

Dixon, J. M., Summers, J. M., 1983. Patterns of Total and
Incremental Strain in Subsiding Troughs: Experimental
Centrifuged. Models of Inter-Diapir Synclines. Canadi-
an Journal of Earth Sciences, 20(12): 1843—1861.
https://doi.org/10.1139/e83-175

Dixon, J. M., Summers, J. M., 1985. Recent Develop-
ments in Centrifuge Modelling of Tectonic Processes:
Equipment, Model Construction Techniques and Rhe-
ology of Model Materials. Journal of Structural Geolo-
gy, 7(1): 83—102. https://doi.org/10.1016/0191-8141
(85)90117-8

Dixon, J. M., Tirrul, R., 1991. Centrifuge Modelling of
Fold-Thrust Structures in a Tripartite Stratigraphic Suc-
cession. Journal of Structural Geology, 13(1): 3—20.
https://doi.org/10.1016/0191-8141(91)90097-3

Donnadieu, F., Kelfoun, K., van Wyk de Vries, B., et
al., 2003. Digital Photogrammetry as a Tool in Ana-
logue Modelling: Applications to Volcano Instability.
Journal of Volcanology and Geothermal Research, 123
(1—2): 161—180. https://doi.org/10.1016/S0377-0273
(03)00034-9

Ghosh, S. K., Ramberg, H., 1968. Buckling Experiments
on Intersecting Fold Patterns. Tectonophysics, 5(2):
89—105. https://doi. org/10.1016/0040 - 1951(68)
90083-8

Godin, L., Yakymchuk, C., Harris, L. B., 2011. Himala-
yan Hinterland-Verging Superstructure Folds Related to
Foreland -Directed Infrastructure Ductile Flow: Insights
from Centrifuge Analogue Modelling. Journal of Struc-
tural Geology, 33(3): 329—342. https://doi. org/
10.1016/5.jsg.2010.09.005

Harris, L. B., Godin, L., Yakymchuk, C., 2012a. Regional
Shortening Followed by Channel Flow Induced Col-
lapse: A New Mechanism for “Dome and Keel” Geome-
tries in Neoarchaean Granite-Greenstone Terrains. Pre-
cambrian Research, 212: 139—154. https://doi. org/
10.1016/j.precamres.2012.04.022

Harris, L. B., Yakymchuk, C., Godin, L., 2012b. Impli-
cations of Centrifuge Simulations of Channel Flow for
Opening out or Destruction of Folds. Tectonophysics,
526:  67—87.  hups://doi. org/10.1016/j.  tec-
10.2011.05.002

Harris, L. B., Koyi, H. A., 2003. Centrifuge Modelling of
Folding in High-Grade Rocks during Rifting. Journal of
Structural Geology, 25(2): 291—305. https://doi. org/
10.1016/S0191-8141(02)00018-4

the Study of Geologic Structures. Geological Society of
America Bulletin, 48(10): 1459—1520. https://doi.org/
10.1130/gsab-48-1459

Jackson, M. P. A., Talbot, C. J., 1986. External Shapes,
Strain Rates, and Dynamics of Salt Structures. Geologi-
cal Society of America Bulletin, 97(3): 305. https://doi.
org/10.1130/0016-7606(1986)97305:essrad>>2.0.co;2

Jackson, M. P. A., Talbot, C. J., 1989. Anatomy of
Mushroom-Shaped Diapirs. Journal of Structural Geolo-
gy, 11(1—2): 211—230. https://doi.org/10.1016/0191-
8141(89)90044-8

Jia, D., Yang, S. F., Yin, H. W., et al., 2023. Physical
Modelling Experiments of Fold-Thrust Belts: A Review
Based on Previous and New Experimental Models. Acza
Geologica Sinica, 97(9): 2896—2913 (in Chinese with
English abstract).

Koyi, H., 1988. Experimental Modeling of Role of Gravity
and Lateral Shortening in Zagros Mountain Belt. AAPG
Bulletin, 72(11): 1381—1394. https://doi.org/10.1306/
703¢99ab-1707-11d7-8645000102c1865d

Koyi, H., 1991. Gravity Overturns, Extension, and Base-
ment Fault Activation. Journal of Petroleum Geology,
14(S1): 117—142. https://doi. org/10.1111/j. 1747 -
5457.1991.th00358.x

Koyi, H., 1997. Analogue Modelling: From a Qualitative to
a Quantitative Technique—A Historical Outline. Jour-
nal of Petroleum Geology, 20(2): 223— 238. https://doi.
org/10.1111/5.1747-5457.1997 .1b00774 .x

Koyi, H., Petersen, K., 1993. Influence of Basement Faults
on the Development of Salt Structures in the Danish Ba-
sin. Marine and Petroleum Geology, 10(2): 82—94.
https://doi.org/10.1016/0264-8172(93)90015-K

Koyi, H. A., Skelton, A., 2001. Centrifuge Modelling of the
Evolution of Low-Angle Detachment Faults from High-
Angle Normal Faults. Journal of Structural Geology, 23
(8): 1179—1185. https://doi. org/10.1016/S0191-8141
(00)00185-1

Liu, S. M., Dixon, J. M., 1991. Centrifuge Modelling of
Thrust Faulting: Structural Variation along Strike in
Fold - Thrust Belts. Tectonophysics, 188(1/2): 39—62.
https://doi.org/10.1016/0040-1951(91)90313-H

Mart, Y., Aharonov, E., Mulugeta, G., et al., 2005. Ana-
logue Modelling of the Initiation of Subduction. Geophys-
ical Journal International, 160(3): 1081—1091. https://
doi.org/10.1111/j.1365-246x.2005.02544.x

Michon, L., Sokoutis, D., 2005. Interaction between Struc-

tural Inheritance and Extension Direction during Graben



1766 HIERRL2E  http://www.earth-science.net

51 %

and Depocentre Formation: An Experimental Approach.
Tectonophysics, 409(1/2/3/4): 125—146. https://doi.
org/10.1016/j.tecto.2005.08.020

Milazzo, F., Cavozzi, C., Corti, G., et al., 2021. Centri-

fuge Modelling of Thrust Systems in the Brittle Crust:

Role of Frictional Décollement Geometry. Journal of

Structural Geology, 153: 104450. https://doi. org/
10.1016/5.jsg.2021.104450

Mulugeta, G., 1988a. Modelling the Geometry of Coulomb
Thrust Wedges. Journal of Structural Geology, 10(8):
847—859. https://doi. org/10.1016/0191 - 8141(88)
90099-5

Mulugeta, G., 1988b. Squeeze Box in a Centrifuge. Tectono-
physics, 148(3—4): 323—335. https://doi.org/10.1016/
0040-1951(88)90139-4

Nestola, Y., Storti, F., Cavozzi, C., 2015. Strain Rate -
Dependent Lithosphere Rifting and Necking Architec-
tures in Analog Experiments. Journal of Geophysical Re-
search: Solid Earth, 120(1): 584—594. https://doi.org/
10.1002/2014jb011623

Nikkild, K., Korja, A., Koyi, H., etal., 2015. Analog Mod-
eling of One-Way Gravitational Spreading of Hot Oro-
gen: A Case Study from the Svecofennian Orogen, Fen-
noscandian Shield. Precambrian Research, 268: 135—
152. https://doi.org/10.1016/j.precamres.2015.07.011

Noble, T. E., Dixon, J. M., 2011. Structural Evolution of
Fold-Thrust Structures in Analog Models Deformed in a
Large Geotechnical Centrifuge. Journal of Structural Ge-
ology, 33(2): 62—77. htips://doi. org/10.1016/j.
j82.2010.12.007

Philippon, M., Corti, G., 2016. Obliquity along Plate
Boundaries. Tectonophysics, 693: 171—182. https://
doi.org/10.1016/j.tect0.2016.05.033

Philippon, M., Willingshofer, E., Sokoutis, D.,
2015. Slip Re-Orientation in Oblique Rifts. Geology, 43
(2): 147—150. https://doi.org/10.1130/g36208.1

Ramberg, H., 1970. Folding of Laterally Compressed Multi-
layers in the Field of Gravity, 1. Physics of the Earth
and Planetary Interiors, 2(4): 203—232. https://doi.
org/10.1016/0031-9201(70)90010-5

Ramberg, H., 1971. Folding of Laterally Compressed Multi-

et al.,

layers in the Field of Gravity, II Numerical Examples.
Physics of the Earth and Planetary Interiors, 4(2): 83—
120. https://doi.org/10.1016/0031-9201(71)90006-9

Ramberg, H., 1981. The Role of Gravity in Orogenic
Belts. Geological Society, London, Special Publica-
tions, 9(1): 125—140. https://doi. org/10.1144/gsl.
sp.1981.009.01.11

Ramberg, H., 2010. Model Experimentation of the Effect
of Gravity on Tectonic Processes. Geophysical Jour-
nal of the Royal Astronomical Society, 14(1/2/3/4):
307—329. https://doi.org/10.1111/j.1365-246x. 1967.
th06247.x

Ritter, M. C., Leever, K., Rosenau, M., et al., 2016. Scal-
ing the Sandbox—Mechanical (Dis) Similarities of Gran-
ular Materials and Brittle Rock. Jownal of Geophysical
Research: Solid Earth, 121(9): 6863—6879. https://doi.
org/10.1002/2016jb012915

Santolaria, P., Harris, L. B., Casas, A. M., etal., 2022. In-
fluence of Décollement-Cover Thickness Variations in
Fold-and-Thrust Belts: Insights from Centrifuge Analog
Modeling. Journal of Structural Geology, 163: 104704.
https://doi.org/10.1016/].jsg.2022.104704

Schlagenhauf, A., Manighetti, I., Malavieille, J., et al.,
2008. Incremental Growth of Normal Faults: Insights
from a Laser-Equipped Analog Experiment. Earth and
Planetary Science Letters, 273(3/4): 299—311. https://
doi.org/10.1016/j.epsl.2008.06.042

Sokoutis, D., Corti, G., Bonini, M., et al., 2007. Model-
ling the Extension of Heterogeneous Hot Lithosphere.
Tectonophysics, 444(1—4): 63—79. https://doi. org/
10.1016/j.tect0.2007.08.012

Talbot, C. J., 1977. Inclined and Asymmetric Upward -
Moving Gravity Structures. Tectonophysics, 42(2/3/4):
159—181. https://doi. org/10.1016/0040 - 1951(77)
90166-4

Tentler, T., 2003. Analogue Modeling of Overlapping
Spreading Centers: Insights into Their Propagation and

Tectonophysics, — 376(1/2):  99—115.
https://doi.org/10.1016/j.tect0.2003.08.011

Tentler, T., Temperley, S., 2003. Segment Linkage during

Coalescence.

Evolution of Intracontinental Rift Systems: Insights from
Analogue Modelling. Geological Society, London, Spe-
cial Publications, 212(1): 181—196. https://doi. org/
10.1144/gsl.sp.2003.212.01.12

Wu, Z. Y., Yang, X. L., Yin, H. W., et al., 2023. Charac-
teristics and Influencing Factors of Salt Structure Evolu-
tion in Awate Transfer Zone, Western Kuga Depres-
sion. Earth Science, 48(4): 1271—1287 (in Chinese with
English abstract).

Xu, Y.G., Chen, J., 2025. China’s Deep Earth Science De-
velopment Strategy 2035. Science Press, Beijing (in
Chinese).

Xu, Z. P., Yang, G. X., Luo, H. Y., et al., 2024. The In-
fluence Lithologic Differences at Different Depths on the

Segmentation between the Eastern and the Western



%5

MR 5 R T 1 0 2 LSO B B 1767

Zones of Kuqa Depression. Earth Science, 49(8): 3029—
3042 (in Chinese with English abstract).

Yakymchuk, C., Godin, L., 2012. Coupled Role of Defor-
mation and Metamorphism in the Construction of Invert-
ed Metamorphic Sequences: An Example from Far -
Northwest Nepal. Journal of Metamorphic Geology, 30
(5): 513—535. https://doi. org/10.1111/j. 1525 -
1314.2012.00979.x

Yang, S. F., Jia, C. Z., Chen, H. L., et al., 2022. Core
Theories of Sedimentary Basin Structure and the Relat-
ed Key Research Techniques: Frontiers and Develop-
ment Directions. Earth Science Frontiers, 29(6): 10— 23
(in Chinese with English abstract).

Zhou, W. W., Dong, Y. P., Xiao, A. C., et al., 2023. Ef-
fect of Strike-Slip Activity of Basement Faults on Hydro-
carbon Accumulation in Dongying Sag. Earth Science,
48(7): 2718—2732 (in Chinese with English abstract).

Zou, Y. Y., 2024. The Influence of Preexisting Structures on
the Cenozoic Tectonic Evolution of Western Branch of
the East African Rift Basin: Insights from Analog Model~
ing (Dissertation). China University of Geosciences, Wu-
han (in Chinese with English abstract).

Zou, Y. Y., Maestrelli, D., Corti, G., et al., 2024. Influ-
ence of Inherited Brittle Fabrics on Continental Rift-
ing: Insights from Centrifuge Experimental Modeling
and Application to the East African Rift System. Tec-
tonics, 43: €2023TC007947. https://doi.org/10.1029/
2023tc007947

Zwaan, F., Corti, G., Keir, D., et al., 2020. Analogue

Modelling of Marginal Flexure in Afar, East Africa: Im-
plications for Passive Margin Formation. Teczonophys-
ics, 796: 228595. https://doi. org/10.1016/j. tec-
10.2020.228595

Zwaan, F., Schreurs, G., 2023. Analog Models of
Lithospheric -Scale Rifting Monitored in an X-Ray CT
Scanner. Tectonics, 42(3): €2022TC007291. https://doi.
org/10.1029/2022tc007291

W 325 % STk

Wi B, 2020, B0 88 5 ) 9288 SRR £ M 0TI AR 1Y A
PEFB . WL R 22 (T 22 k), 54(4): 631—632.

VIR, s, P, S 2023, %8 4% rl kAl By B 0 S0 5
WEFEHE R . 2=z, 97(9): 2896 —2913.

RY R, MG, FEM, 5, 2023, 5 423 5 VG B B AR
T B Al R M T AL R AE B e L b ERBL A 48
(4): 1271—1287.

SCRL, BRBR, 2025, B R B2 2035 & B i . Jb 5T B
2 AL

WIRY, BB, Bk, 45, 2024, KRR A1k 2 5 0k
T B R Ay BERE AR Y B2 e L M BR B 2%, 49(8):
3029—3042.

Wi, SR, BRDUMK, 45, 2022, TR A oA 1 A% 0 G

10—23.

JA L, AT, ML, 2, 2023, 2R VTR L b 4 T
1% 0 ARG Y L M ERRR2Y: , 48(7): 2718—2732.

SRR TE , 2024, e AF A 1 X AR AR AR A b VY SR A AR e
A 18 5 ) (P2 67 38 30) . a0 v [ i o R 2



