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Abstract: This paper is the result of geological survey engineering.

[Objective] Inversion tectonics occurred at a specific period in the evolution of worldwide hydrocarbon basins throughout the
Mesozoic and Cenozoic eras. It involved the modification and superimposition of early rift basins to induce inversion. With a focus
on regional or localized mantle convection inversion, this study attempts to explain the factors that contribute to inversion tectonics
in the Earth's crust. [Methods] Based on geophysical data, with the help of tectonic geology and geophysical research methods,
summarize and compare the tectonic inversion events and characteristics of the Mesozoic and Cenozoic basins in the late Cretaceous
and Paleogene periods worldwide, study the positive tectonic inversion time of oceanic and continental intraplate rift basins, and
establish a mantle convection inversion model for the development of inversion structures. The time of negative tectonic inversion
events in adjacent continental plate orogenic belts is synchronous, Study the correlation between basin mountain coupling and local
mantle convection units and their variations. [Results] A large amount of evidence indicates that the time of positive tectonic
inversion in continental rift basins is synchronous with the time of negative tectonic inversion events in the adjacent continental plate
orogenic belts. For example, the compression and extensional collapse of the Dabie orogenic belt are correspondingly correlated with
the extensional rift and contraction inversion of the South Huabei Basin and Hefei Basin, respectively. Although the current evidence
may not be exhaustive, the positive and negative inversion tectonics in the rift valleys (mid—ocean ridges) of oceanic plates and the
negative inversion tectonics within subduction zones demonstrate a contemporaneous relationship. Irrespective of their origin in rift
basins or interplate active zones, inversion tectonics constitute a developmental and evolutionary transition of the tectonic units they
represent. Although there is some acceptance regarding the development of these inversion tectonics, the underlying mechanisms that
cause their formation in various tectonic units continue to be unclear. Whether it is the reverse structures generated by the reverse
tectonic events in the inter plate active zone or the reverse structures generated by the reverse tectonic actions in the intra plate rift
basin, all indicate that the tectonic evolution of these structural units has entered a new stage of development and evolution.
[Conclusions] By capitalizing on the correlation between extensively dispersed inversion tectonics across the exterior of the Earth
and preceding tectonic features, we propose that inverse flow in mantle convection underlies the dynamic mechanism that triggers
the formation of inversion tectonics. In this study, we lay out a model that explains the inverse contraction movements in the
lithosphere or crust that occur as a result of mantle convection inversion and the mechanisms that initiate these movements in
inversion tectonics. The theory in consideration holds immense importance due to its capability to greatly influence the
comprehension and investigation of mantle convection states, dynamics, and their variations. Consequently, this could have a

profound effect on the pursuit of mechanisms that cause inverse plate movements.

Key words: inversion tectonic; basin inversion; subduction zone inversion; mantle convection; mantle convection inversion;
inversion mechanism

Highlights: (1) Established a mantle convection inversion model for the development of inversion structures, enriching the
theoretical connotation of plate tectonics; (2) Based on the mantle convection inversion model, the fundamental reasons for the
synchronicity of the positive tectonic inversion time in the continental rift basin and the negative tectonic inversion time in the
adjacent continental plate orogenic belt, as well as the synchronicity of the positive tectonic inversion time in the oceanic rift (mid
ocean ridge) and the negative tectonic inversion time in the subduction zone, were analyzed, which were caused by the super—mantle
convection inversion system.
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Fig.1 Seismic interpretation profile of the Songliao Basin
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LA 38 F 52 A7 J& (Allegre et al., 1984; Dobretsov et
al., 2004; Dilek and Fumes, 2011; Fan et al., 2015) .
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(Wilson and Tuzu, 1963; Dickson and Snyder, 1979;
Thorkelson, 1996; Wortel and Sparkman, 2000;
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al., 2017) o ARSI G ki Y 2R 2 B i e 4
2 PR TG AR 3 R 174 b e 6T 306 5 7T 5 B2 1Y ( Gurns,
1988; Lowman and Jarvis, 1993), 5% 1A ke X
TEFR Y25 R (Zhong et al., 2007), (HEX F5 2 HER
T RBE AT BEENCER . SO SR B 3 1 IR A e
12l T3 AL S Ak, 5 i e o) JaE T A R v ) e
Xof it 7 AR Z B Y 5 FRb 2 D, X TRy
FHE AR i R 3 S 3 7 2R 4 B R T A
TP 8

TR A BRI B R Rt Al e IR A R AR R L PF
B SUNDFE G KB & A 240a 5025 . B0 AS,
MR HAG 1E W B [m] A i T Ak, S22 1 ik

[ IV €[] A0 J5z [ IV € 1] 2H G ) — 152 8 ) ) 1
[, AR T X B, SR b IR A X K
Az 2 T [ LB o) R 3AE, L A X IV G [ ol o e
XoF UL 2R (1], 33k i o U A e (1375 K 1 S R AR
Fysam g ie 0] . 5645 A Rl Al Ry s 5 TR0 il i
X AR LIS, T L) b XAt 1 A A i 2
UCHIE |, R s, Hrateal UL, JCIE 2 B 4 f) i e
XL I , s S JRy S 4, 2l g o O AN T e 2>
R Sh Y 2, R A P B R A B TR S e O
SR — o MO IR B B S A AT S) x R A
FAREZRPE T b oy T SoRISBI T, RERSEHTIY
AT A LR R Bl o SRR A Y A S,
567 HLDE X I e e A e i PR AT E LAY 5
SR

3 ERRGRIZ R

3.1 KAFRKRBEKER &S

X)L AR R Jili e ¢ ] B8 7E W A7 2k HE R IT 46 1
HIE AT IR 45 R Won 78 X O R Rl N A A2 1 3 48
ZLAYE . DARGE A7 2 3 v PR 20 1, DA AR 2 1 )
FLE S, DL it 3] 5 rp gt (Wilson and
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(Broucke et al., 2004) . JE4E ] B AFTE— & 1 22
S, (HR L RIAVUR R PR sk ik — 2D 98 22, AE AR
Peda sk, KeGih it — 2, A2 456
B ARG R WO, KPUEE Rk S AEIER
Bt LA K e 58 R Bt o o A AR B 4 (18T 2, [ 3,
El 4), A AL LR, 220 T HE2R ., ik
8 AR 2 IR 5 ¥4 15 VB F (Wilson and Guiraud,
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Fig.2 Seismic interpretation profile of basin inversion of the
South Baltic Sea at the end of Cretaceous (after Buchanan and
Ruchanan, 1995)
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Fig.3 Seismic interpretation profile of the inversion tectonics in the Bongor Basin, central Africa at the end of Cretaceous
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Fig.4 Reversed tectonic seismic profile (a) and interpreted

profile (b) of San Jorge Basin in Western Argentina at the end

of Cretaceous (after Buchanan and Ruchanan, 1995)
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TEALTF H A Kyushu 55 [B] A9 Tsushima [X.(Fabbri
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Ou Backbone [X.(Sibuet et al., 2002) , 8~5 Ma B},

VU H A G A 1 A8 B (Ttoh and Nagasaki,
1996; Yoon et al., 2014) ., 7E 3.5 Ma, 55 DU A 1 2
¥ B BAE AL AR H A # (Sato, 1994) . HA
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Yty E I 5, Mt =020 1 4 1K
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FHIF b b5k, e T 8 7 LA KR 45 1k (Huang et
al., 1997; Sibuet and Hsu, 1997; T #1545, 2006) .
I JE PR vy I8 o R 46 T R VTR L R A RS
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JePi M B R B 5A £ (Bachman et al., 1983), % T
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al., 1997; Sibuet and Hsu, 1997; T #H%, 2006), 5
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Fa 3 S ARUA B B AR 1 T, DALt A2 H B A
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I Je fr g iE FE SR e, i FE AR AR SR S s
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BN it S 452 1, ST JE SRR s 20 L e g 1
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AR e ) PG A b ] e v R R AR O FE R AR B B
A0, DTS B0 A Ml B & AR R B R AR IE
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AR AR L DU L R B VG 4R R AT R 5k
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2011) . DU NG ZAEY 5K 45 R e Hast il Pk Aol
JERL T Kinan ¥ 1115% (Hickey—Vargas, 1991; Ishizuka
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Fig.5 Oil—gas basins in the Atlantic and associated continents undergoing tectonic inversion at the end of Early Cretaceous
1-Lower Magdalena Basin; 2-Middle Magdalena Basin; 3—Upper Magdalena Basin; 4-Tobago Basin; 5-Trinidad Basin; 6—Maranion Basin;
7—Pretego Basin; 8—Fernando De Noronha Basin; 9-Tukano Basin; 10-Putumayo Basin; 11-Ucayari Basin; 12—Espirito Santo basin; 13—Campos
Basin; 14-Santos Basin; 15-Pelotas Basin; 16-Rio de Janeiro Salado River Basin; 17-Colorado Basin; 18-Toba Basin; 19—Selamat Basin;
20-Pulinikan Basin; 21-Blue Nile Basin; 22—-Afar Basin; 23—Southern Gulf of Aden; 24-Sagar Basin; 25-Somali Basin; 26-Turkana Basin;
27-Lamu Basin; 28-Tanzania Basin; 29—Selos Basin; 30—Luoma Basin; 31-Zambezi River Basin; 32—Zambian Basin; 33—Mozambique Basin;
34—East Coast Basin of South Africa; 35-Douala Basin; 36—Rio de Janeiro Municipal Basin; 37-Gabon Basin; 38—Lower Cango Basin; 39—Wanza
Basin; 40-Nannosal Basin; 41-Ripolis Basin; 42—Serra Basin; 43—Sengoor Basin; 44-Talfaya basin; 45-Sorilla Basin; 46-Taku Graben;
47-Demorara Plateau Basin; 48—Upper Guasila Basin; 49-Maracaibo Basin; 50-Janos—Barinas Basin; 51-Eastern Venezuela Basin; 52-Guyana
Basin; 53-Foz do Amazonas Basin; 54—Maranhao Basin; 55-Solimoes Basin; 56—Amazonas Basin; 57-Banaiaba Basin; 58—San Francisco Basin;
59-Madre de Dios Basin; 60-Beni Basin; 61-Chaco Basin; 62—Parana Basin; 63—Alto Paraguay Basin; 64—Chaco—Parana Basin; 65-Rosario Basin;
66—Rio de la Plata—Craton Basin; 67-Cuyuni Basin; 68—Neuquen Basin; 69—San Jorge Basin; 70—Austral Basin; 71-Senegal Basin; 72—Taouratine
Basin; 73—Soufliere Basin; 74—Atlas Mountains Group of Basin; 75-Yendouf Basin; 76-Regan Basin; 77-Timimoun Basin; 78—Triassic Basin;
79—Ahnet Basin; 80—-Gudamis bainse; 81-Illizi baibsa; 82-Mzab Basin; 83—Sirt Baisna; 84-Hamada Basin; 85-Western Desert Baisn; 86—Nile Delta
Baisn; 87-Sierra Leone—Liberia Baisn ; 88—Ivory Coast Baisn ; 89—Volta Baisn; 90-Benin Baisn; 91-Temimi Baisn; 92—-Bechar Baisn; 93—Bangui
Baisn; 94-Douze Baisn; 95-Koufra Baisn; 96-Muglad Baisn; 97-Khartoum Baisn; 98—Melut Baisn; 99-Ennedi Baisn; 100—Ougadougou Baisn;
101-Orange Basin
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Fig.7 Inversion tectonic seismic interpretation profile at the
end of Miocene in the East China Sea basin (after Buchanan
and Ruchanan, 1995)
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Fig.8 Inversion structures developed at the end of Miocene of
the Noto Peninsula tectonic belt in the Sea of Japan (after
Horne et al., 2017)
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Fig.9 Lithospheric shrinkage model of inversion of rifting basin caused by inversion of continental mantle convection
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Fig.11 Inversion model of mantle convection

http://geochina.cgs.gov.cn H1E LT, 2024, 51(2)


http://geochina.cgs.gov.cn

494 3l

Hb, Ji 2024 4F

FEFIT, 2 Hb 2 [ it % 2 22 3903 B0 4 e s A T
B 2025 RS T £ 00 ek B R T 8 A0 T, 38
R P A 1L

G- g — ELAT R R A A f
R F . i P9 2 A 2 7 5 v L T R A A PRI
Z, AR K P A R B S R L LA R S
B R I 2R FO 14 S M XA [ P 3 LA T
A A R T REAEAE S 4 T M X R
YR 1 PR B 2, 2% M 37 1 2 20 R 4 4 1
PR ST 0 R U R, L T VA BT
HIEST. BARA AT 2 75 LA W B, o R A 45 T
USSR . i L b R LA B B, i L
FRESIIT LIS R . MR IR, 240
G H K B BT T L TR R 1, 240 A
5T 457 2 5 19 % 7 T 3 L RSB B ). X
AL B SR
5 ¥ ®

Hl 0 6 7 52 2 H 0 T 5 i B ) A
FEASH TATER T B R I MR R, b4
BRI 2o 2 0 S A S 0 A T AT 37
ST SRR MM I 1 B . SR X 0
B e A T O R O A S BT T A
BATT M R I IR
S0P AR M A T R 2 14 2
H M RAE . WA AL T 5 3 o TR AR, S
B2 T FoRIGHEPRZS T3 | RS A RE . MR I 1
Wish.

ok T 7 S 7 P 30 A AT e 385 Ok
SO LT 25 HL B X7 I 2 0 [ T 5 A 7 P 3
38 1 VR o304 D, M B 3 P R T 2 v
I8 000 T ST B8 2 T Oy R ek S R, b
Wi B T A E UL, BN sl A s
BRIE AR L RS R I 1) TR , Ak i T A
LTS T M SRR . A B M 4
TG AT T s A P R 2 Ho—, B AR BN il
W T BT AR 1L, VA RS G
L B W, PR A AL, LI
B IR FENI B T, Mok )2
BB IR BRI DT 2 5 S i e T A
JZBHL T, TE B I A M TR 2

X PR b % 4y S5 T B 2 0 ) Al B A 3 1 B
T, HiUIE XL S A T kg i b 7 4K £ I 1) 4R Y
Yy RN RE R, 10T T kb ) 5 R A8 et 3 7 A Al ey
TE I A, D) Ay b R A AR 2 1 ) XL ) B A
RE L, PR Ot 8 o0 Y S B A/ P b e o i) % it i
YREE AT T B D B b BTV E R

X TR, A0SR B IR bty P b o 3k e
RG] 5RO [ e X R SR R R K
T R I X I S e R, TS A A XA I %o 3t S e
RGEHT, A SFHOH REN K, bR
R LY, ] AR Bl R Pt AT b e A AR
Ko X T KB, an S by P9 AR e [ bty - - R
XL S 2 22 G0 R 5 R Bt AR R A 10 o3 e e Xt 3t Fse
ety Z2 25 ) AR i e L X 3 S 2 R4, I A E3XAS
XTI S RGAE TR, e 30 A KBtk
TH e, AR RIAE RS 4 1Ly, (] B AT R IR ety 7 2
B RVE

T b 0 X S R R i T, KBl pl e oy
it R 2R I 2 M A i e 5 ot A S ke ) 3 1L e
TR, Fa ML 4 s B 1) AV 66 118 58 2 1 R tiAy
T SR R GE . IG5 R 38 SR AR AR JCHR Y
Z LR B AR B9 1) T 58 3 00 1L DG R IR
FFERAE

bR XoF i S o o R — 110 R g i 3 Sy
FAB B 4B, RIS b e X I B A AL
Jr 2 MU, AR R O b R e I s AL L Bk
RS2 1E KA A AR 29 7E L, Sy g i 3
BT AE 51 T 8 WA 7 I R aR 42, an Kkt pf
G5 R B B 1 RIR A . P B i i R A
Bl 7 KA S TERE T %087 i s, Ay sk e Ak s
FVHR A R Ak D7 s A B A TR E 1 6

6 4i it

(1) 8 Xk 30 o g e phy 7 St g )= 1) 2 0
AE. W BAF AL T 5 1o i T RS I, s B =
T FRIGMERARAS T 5 A IEE . Py B 1] sl
b XT3 S e T 5 R A B ) S A MRS i 7 ik,
G AR B A S 1) R, T T O R P A 3 AR
P AE AR i R SRR T o AR S S R A 22 5
P SAPAL S A A A 5 AR Wi I 37
o, BB AR L, PR BB SRS SR

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(2)


http://geochina.cgs.gov.cn

B51E 2

W EE K A8 U XL S I SR 11 Ak R e Ry i A s A AR AL 495

Py ok s b, ARG AL S, DAEOH BTk
A

(2) Hbu e Xof A0 S5 B 1o o i )y 28 Hb R4y Joia A1
RETEACHL | P 0N AT e S ) B R . T
A BRI 2 Jmy TS X I S | R A T A e X
P25 A ) b S T i B0 o 3k ol b Xof 9 S
Bl S A A T A b g o 2 R A R I S A, AT
REELA Iz ML R L e L R SR
S SR ) R

(3) TCIe R B P 2456 4 b 1) 1 /67 S e+ i
ST LT N B0 SR R T ﬂ?mi&ﬁ@iﬁﬁ@*@
T SR A5 3L, M e 50CA A BBl AR) it S 3 WU 2 b
e 0 S A T 5 S R SR AR T 1 . el Bk
REREERT, Ik R)ZE kKB R s LAY,
AT 77 A 55 I 3 M R S 1) b S A 1, T
g G,

(4) Hb3RFJZ I R A1 7 R I B 0, R T 81
A7 b T ) B ) 6L BT S A A, DRI LA B
8 Xof gt S e S 7 =X, AR Tl A RV S e i
WEFE AL, A R T 78 50 S AR 12 27 (4 Al

IS B, SRS | AR | Y 5K A
AFF 5 33 1) 3 ) &k

References

Abbasi S A, Asim S, Solangi S H, Khan F. 2016. Study of fault
configuration related mysteries through multi seismic attribute
analysis technique in Zamzama gas field area, southern Indus Basin,
Pakistan[J]. Geodesy and Geodynamics, 7: 132—142.

Allegre C J, Courtillot V, Tapponnier P. 1984. Structure and evolution
of the Himalaya—Tibet orogenic belt[J]. Nature, 307: 17-22.

Allen M B, Macdonald D I M, Zhao X, Vincent S J, Brouet-Menzies
C. 1997. Early Cenozoic two—phase extension and late Cenozoic
thermal subsidence and inversion of the Bohai Basin, northern
China[J]. Marine & Petroleum Geology, 14: 951-972.

Bachman S B, Lewis S D, Schweller W J. 1983. Evolution of a forearc
basin, Luzon Central Valley, Philippines[J].

Environmental Science, 67: 1143—-1162.

Bercovici D, Ricard Y, Richards M. 2013. The relation between mantle

Geology,

dynamics and plate tectonics:
Monograph, 5: 46.

Bercovici D, Ricard Y. 2014. Plate tectonics,
inheritance[J]. Nature, 508: 513-516.

Bibee L D, George G S J, Richard S L. 1980. Inter—arc spreading in the
Mariana Trough[J]. Marine Geology, 35: 183—197.

Bird P. 1979. Continental delamination and the Colorado Plateau[J].
Journal of Geophysical Research: Solid Earth, 84: 7561-7571.

Bonnardot M A, Regnier M, Christova C, Ruellan E, Tric E. 2009.

A primer[J]. Geophysical

damage and

Seismological evidence for a slab detachment in the Tonga
subduetion zone[J]. Tectonophysics, 464: 84—99.

Bourgois J, Lagabrielle Y, Calmus T, Boulegue J, Daux V, Guivel C.
2000. Glacial-interglacial trench supply variation, spreading-ridge
subduction and feedback controls on the Andean margin
development at the Chile triple junction area (45-48°S)[J]. Journal
of Geophysical Research, 105: 8355-8386.

Broucke O, Temple F, Rouby D, Robin C, Guillocheau F. 2004. The
role of deformation processes on the geometry of mud—dominated
turbiditic systems, Oligocene and Lower—Middle Miocene of the
Lower Congo basin (West African Margin)[J]. Marine and
Petroleum Geology, 21: 327-348.

Buchanan J G, Ruchanan P G. 1995. Basin inversion[J]. Geological
Society of London Special Publication, 513: 85.

Burov E, Gerya T. 2014. Asymmetric three—dimensional topography
over mantle plumes[J]. Nature, 513: 85—89.

Cooper M A, Williams G D. 1989. Inversion Tectonics[M]. London:
Geological Society.

Corti G. 2009. Continental rift evolution: From rift initiation to
incipient break—up in the Main Ethiopian Rift[J]. Earth—Science
Reviews, 96: 1-53.

Dewey J F. 1988. Extensional collapose of orogens[J]. Tectonics, 7:
1123—-1139.

Dickson W R, Snyder W S. 1979. Geometry of subducted slabs related
to San Andrews transform[J]. Geology, 87: 609-627.

Dietz R S. 1963. Continent and ocean basin evolution by spreading of
the sea floor[J]. Nature, 190: 854—857.

Dilek Y, Fumes H. 2011. Ophiolite genesis and global tectonics:
Geochemical and tectonic fingerprinting of ancient oceanic
lithosphere[J]. The Geological Society of America Bulletin, 123:
387-411.

Ding Weiwei, Yang Shufeng, Chen Hanlin, Cheng Xiaogan, Wu
Nengyou. 2006. Arc—continent collision orogeny in offshore
Taiwan during Neogene[J]. Chinese Journal of Geology, 41(2):
195-201 (in Chinese with English abstract).

Dobretsov N L, Buslov M M, Yu U. 2004. Fragments of oceanic
islands in accretion—collision areas of Gorny Altai and Salair
Southern Siberia Russia: Early stages of continental crustal growth
of the Siberian continent in Vendian—Early Cambrian time[J].
Journal of Asian Earth Sciences, 23: 673—690.

Fabbri O, Charvet J, Fournier M. 1996. Alternate senses of
displacement along the Tsushima fault system during the Neogene
based on fracture analyses near the western margin of the Japan
Sea[J]. Tectonophysics, 257: 275-295.

FanJJ,CaiL, LiuM Y, Xu J X. 2015. Age and nature of the late Early
Cretaceous Zhaga Formation northern Tibet: Constraints on when
the Bangong—Nujiang Neo—Tethys Ocean closed[J]. International
Geology Review, 57: 342—353.

Faure M, Lin W, Shu L, Sun Y, Schérer U. 2010. Tectonics of the
Dabieshan (eastern China) and possible exhumation mechanism of
ultra high—pressure rocks[J]. Terra Nova, 11(6): 251-258.

French S W, Romanowicz B. 2015. Broad plumes rooted at the base of
the Earth’s mantle beneath major hotspots[J]. Nature, 525: 95-99.

Gao Changlin, Ye Deliao, Zhang Yuzhen, Liu Guangxiang. 2003.
Extension and subduction of the Meso—Cenozoic Tarim basin and

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(2)


https://doi.org/10.1016/j.geog.2016.04.002
https://doi.org/10.1038/307017a0
https://doi.org/10.1038/nature13072
https://doi.org/10.1016/0025-3227(80)90030-4
https://doi.org/10.1029/JB084iB13p07561
https://doi.org/10.1016/j.tecto.2008.10.011
https://doi.org/10.1029/1999JB900400
https://doi.org/10.1029/1999JB900400
https://doi.org/10.1016/j.marpetgeo.2003.11.013
https://doi.org/10.1016/j.marpetgeo.2003.11.013
https://doi.org/10.1038/nature13703
https://doi.org/10.1016/j.earscirev.2009.06.005
https://doi.org/10.1016/j.earscirev.2009.06.005
https://doi.org/10.1016/j.earscirev.2009.06.005
https://doi.org/10.1016/j.earscirev.2009.06.005
https://doi.org/10.1029/TC007i006p01123
https://doi.org/10.1130/B30446.1
https://doi.org/10.1016/S1367-9120(03)00132-9
https://doi.org/10.1016/0040-1951(95)00151-4
https://doi.org/10.1080/00206814.2015.1006695
https://doi.org/10.1080/00206814.2015.1006695
https://doi.org/10.1038/nature14876
http://geochina.cgs.gov.cn

496 3l

Hb, Ji 2024 4F

their relationship with mantle plume[J]. Petroleum Geology and
Experiment, 25(6): 661-669,678 (in Chinese with English abstract).

Gao Zhiyong, Zhou Chuanmin, Feng Jiarui, Wu Hao, Li Wen. 2016.
Relationship between the Tianshan Mountains uplift and
depositional ~ environment evolution of the basins in
Mesozoic—Cenozoic[J]. Acta Sedimentologica Sinica, 34(3):
415-435 (in Chinese with English abstract).

Genik G J. 1993. Petroleum geology of Cretaceous—Tertiary rift basins
in Niger, Chad, and Central African Republic[J]. AAPG Bulletin,
77: 1405—-1434.

Gerya T V, Stern R J, Baes M, Sobolev S V, Whattam S A. 2015. Plate
tectonics on the Earth triggered by plum induced subduction
initiation[J]. Nature, 527: 221-225.

Groome W G, Thorkelson D J. 1951. The three—dimensional
thermo—mechanical signature of ridge subduction and slab window
migration[J]. Tectonophysics, 464: 70—83.

Guiraud R, William B. 1997. Senonian basin inversion and
rejuvenation of rifting in Africa and Arabia: Synthesis and
implications to plate—scale tectonics[J]. Tectonophysics, 282:
39-82.

Guo Z X, Shi Y P, Yang Y T, Jiang S Q, Lin B, Zhao Z G. 2018.
Inversion of the Erlian Basin (NE China) in the Early Late
Cretaceous: Implications for the collision of the Okhotomorsk
Block with East Asia[J]. Journal of Asian Earth Science, 154:
49-66.

Gurnis M. 1988. Large—scale mantle convection and the aggregation
and dispersal of supercontinents[J]. Nature, 332: 695—699.

Harker B R, Ratschbaer L, Webb L, Mcwilliams M O. 2000.
Exhumation of ultra—high—pressure continental crust in east Central
China: Late Triassic —Early lurrassic tectonic unrooting[J]. Journal
of Geophysical Research: Solid Earth, 105: 13303—13338.

Harrison L N, Weis D, Garcia M O. 2017. The link between Hawaiian
mantle plume composition, magmatic flux, and deep mantle
geodynamics[J]. Earth and Planetary Science Letters, 463:
298-309.

Hess S L, Hall F. 1960. Introduction to theoretical meterology[J].
Physics Today, 131: 1604—1605.

Hickey—Vargas R. 1991. Isotope characteristics of submarine lavas
from the Philippine Sea: Implications for the origin of arc and basin
magmas of the Philippine tectonic plate[J]. Earth and Planetary
Science Letters, 107: 290—304.

Hilde T W C, Lee C S. 1984. Origin and evolution of the West
Philippine basin: A new interpretation[J]. Tectonophysics, 102:
85-104.

Homes A. 1931. Radioactivity and earth movements[J]. Nature, 128:
419.

Honza E. 1995. Spreading mode of backarc basins in the western
Pacific[J]. Tectonophysics, 251: 139—152.

Horne A V, Sato H, Ishiyama T. 2017. Evolution of the Sea of Japan
back—arc and some unsolved issues[J]. Tectonophysics, 710: 6—20.

Hu W S, Cai C F, Wu Z Y, Li J M. 1998. Structural style and its
relation to hydrocarbon exploration in the Songliao basin, northeast
China[J]. Marine and Petroleum Geology, 15(1): 41-55.

Hu Wangshui, Lii Bingquan, Mao Zhiguo, Guan Dayong. 2004.
Inversion structure characteristic of petroleum basin in Mesozoic

and Cenozoic in Middle and East China[J]. Journal of Tongji
University, 32(2): 182—186 (in Chinese with English abstract).

Huang CY, Wu W Y, Chang C, Tsao S, Peter B Y, Lin C, Yuan X K.
1997. Tectonic evolution of accretionary prism in the arc—continent
collision terrane of Taiwan[J]. Tectonophysics, 281: 31-51.

Huang S Q, Dong S W, Zhang Y Q, Zhang F Q, Huang D Z, Wei S, Li
Z H, Miao L C, Zhu M S. 2015. The deformation and tectonic
evolution of the Huahui Basin, northeast China, during the
Cretaceous—Early Cenozoic[J]. Journal of Asian Earth Sciences,
114: 717-731.

Ishizuka O, Yuasa M, Taylor R N, Sakamoto 1. 2009. Two contrasting
magmatic types coexist after the cessation of back—arc spreading[J].
Chemical Geology, 266: 274-296.

Ishizuka O, Taylor R N, Yuasa M, Sakamoto I. 2011. Making and
breaking an island arc: A new perspective from the Oligocene
Kyushu—Palau arc, Philippine Sea[J]. Geochemistry, Geophysics,
Geosystems, 12: 1-40.

Itoh Y, Nagasaki Y. 1996. Crustal shortening of southwest Japan in the
late Miocene[J]. Island Arc, 5: 337-353.

Jellinek A M, Michael M. 2002. The influence of a chemical boundary
layer on the fixity, spacing and lifetime of mantle plumes[J].
Nature, 418: 760—763.

Jiang L L, Wu W P, Chu D R, Liu Y C, Zhang Y. 2003. An
extended—thrust nappe structure after the collision in the north of
Dabie mountain[J]. Chinese Science Bulletin, 48: 1557—1653.

Karig D E. 1971. Origin and development of marginal basins in the
Western Pacific[J]. Journal of Geophysical Research, 76:
2542-2561.

Keenan T E, Encamacion J, Buchwaldt R, Fernandez D, Mattinson J,
Rasozanamparany C, Luetkemeyer P B. 2016. Rapid conversion of
an oceanic spreading center to a spreading to a subduction zone
inferred from high—preision geochronology[J]. The Proceedings of
the National Academy of Sciences, 113: 7359-7366.

Klimke J, Franke D, Gaedicke C, Schreckenberger B, Schnabel M,
Stollhofen H, Rose J, Chaheire M. 2016. How to identify oceanic
crust— Evidence for a complex break—up in the Mozambique
Channel, off East Africa[J]. Tectonophysics, 693: 36—452.

Koglin D E, Ghias S R, King S D, Jarvis G T, Lowman J P. 2005.
Mantle convection with reversing mobile plates: A benchmark
study[J]. Geochemistry, Geophysics, Geosystems, 6: 8990-9003.

Lee GH, Yoon Y, Nam B H, Lim H, Kim Y S, Kim H J, Lee K. 2011.
Structural evolution of the southwestern margin of the Uellung
Basin, East Sea (Japan Sea) and tectonic implications[J].
Tectonophysics, 502: 293-307.

Li Z, Li R. Sun S, Wang Q. 2010. Jurassic depositional records and
sandstone provenances in Hefei Basin, central China: Implication
for Dabie orogenesis[J]. Island Arc, 13: 346—358.

Liu Guosheng, Zhu Guang, Niu Manlan, Song Chuanzhong, Wang
Daoxuan. 2006. Meso—Cenozoic evolution of the Hefei Basin
(eastern part) and its response to activites of the Tan—lu fault
zone[J]. Chinese Journal of Geology, 41(2): 256—269 (in Chinese
with English abstract).

Liu S F, Heller P L, Zhang G W. 2003. Mesozoic basin development
and tectonic evolution of the Dabieshan orogenic belt, central
China[J]. Tectonics, 22: 1038—1058.

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(2)


https://doi.org/10.1038/nature15752
https://doi.org/10.1016/S0040-1951(97)00212-6
https://doi.org/10.1016/j.jseaes.2017.12.007
https://doi.org/10.1038/332695a0
https://doi.org/10.1029/2000JB900040
https://doi.org/10.1029/2000JB900040
https://doi.org/10.1016/j.epsl.2017.01.027
https://doi.org/10.1016/0012-821X(91)90077-U
https://doi.org/10.1016/0012-821X(91)90077-U
https://doi.org/10.1016/0040-1951(84)90009-X
https://doi.org/10.1016/0040-1951(95)00054-2
https://doi.org/10.1016/S0264-8172(97)00054-8
https://doi.org/10.1016/S0040-1951(97)00157-1
https://doi.org/10.1016/j.jseaes.2015.05.013
https://doi.org/10.1016/j.chemgeo.2009.06.014
https://doi.org/10.1111/j.1440-1738.1996.tb00035.x
https://doi.org/10.1038/nature00979
https://doi.org/10.1360/csb2003-48-14-1557
https://doi.org/10.1029/JB076i011p02542
https://doi.org/10.1016/j.tecto.2011.01.015
http://geochina.cgs.gov.cn

B51E 2

W EE K A8 U XL S I SR 11 Ak R e Ry i A s A AR AL 497

Lowman J P, Jarvis G T. 2013. Mantle convection flow reversals due to
continental collisions[J]. Geophysical Research Letters, 20:
2087-2090.

Lutz R, Franke D, Berglar K, Heyde I, Schreckenberger B, Klitzke P,
Geissler W H. 2018. Evidence for mantle exhumation since the
early evolution of the slow-spreading Gakkel Ridge, Arctic
Ocean[J]. Journal of Geodynamics, 118: 154—156.

Marotta A M, Fernandez M, Sabadini R. 1998. Mantle unrooting in
collisional settings[J]. Tectonophysics, 296: 31—46.

Maruyama S, Santosh M, Zhao D. 2007. Superplume, supercontinent
and post—perovskite: Mantle dynamics and anti—plate tectonics on
the core—mantle boundary[J]. Gondwana Research, 11: 7-37.

McKenzie D. 1978. Active tectonics of the Alpine—Himalayan belt: The
Aegean Sea and surrounding regions[J]. Geophysical Journal of the
Royal Astronomical, 55: 217-254.

McKenzie D. 2010. The influence of dynamically supported
topography on estimates of Te[J]. Earth and Planetary Science
Letters, 295: 127—-138.

Miyashiro A. 1986. Hot regions and the origin of marginal basins in the
western Pacific[J]. Tectonophysics, 122: 195-216.

Morgan W J. 1971. Convection plumes in the lower mantle[J]. Nature,
230: 42—43.

Miiller R D, Flament N, Matthews K J, Williams S E, Gurnis M. 2016.
Formation of Australian continental margin highlands driven by
plate-mantle interaction[J]. Earth and Planetary Science Letters,
441: 60-70.

Nicolas C, Mélanie G, Martina U. 2017. A mantle convection
perspective on global tectonics[J]. Earth-Science Reviews, 65:
120-150.

Okino K, Kasuga S, Ohara Y. 1998. A new scenario of the Parrece Vela
basin genesis[J]. Marine Geophysical Research, 20: 21-40.

Osmundsen P T, Andersen T B. 1994. Caledonian compressional and
late—orogenic extensional deformation in the Staveneast area,
SunnFord, Western Norway[J]. Journal of Structural Geology, 16:
1385-1401.

Rodriguez M, Bourget J, Chamot-Rooke N, Huchon P, Fournier M,
Delescluse M, Zaragosi S. 2016. The Sawgqirah contourite drift
system in the Arabian Sea (NW Indian Ocean): A case study of
interactions between margin reactivation and contouritic
processes[J]. Marine Geology, 381: 1-16.

Royden L H. 1993. The tectonic expression slab pull at continent
convergent boundaries[J]. Tectonics, 12: 303—325.

Santosh M, Maruyama S, Yamamoto S. 2009. The making and
breaking of supers ontinents: Some speculations based on
superplumes, superdownwelling and the role of tectosphere[J].
Gondwana Research, 13: 324-341.

Santosh M. 2010. A synopsis of recent conceptual models on
supers—continent tectonics in relation to mantle dynamics life
evolution and surface environment[J]. Journal of Geodynamics, 50:
116—-133.

Sato H. 1994. The relationship between Late Cenozoic tectonic events
and stress field and basin development in northeast Japan[J].
Journal of Geophysical Research: Solid Earth, 99: 261-274.

Seyfert C K, Sirkin L A. 1979. Earth History and Plate Tectonics: An
Introduction to Historical Geology, Harper and Row[M]. Physics of

the Earth & Planetary Interiors Press.

Shang Jihong, Li Jiabiao. 2009. Inversion structure features and their
dynamic significances in Early Neogene strata at continental margin
of the northeast South China[J]. Acta Oceanologica Sinica, 31(3):
73-83 (in Chinese with English abstract).

Sibuet J C, Hsu S K. 1997. Geodynamics of the Taiwan arc—arc
collision[J]. Tectonophysics, 274: 221-251.

Sibuet J C, Hsu S K, Pichon X L, Formal J P L, Reed D, Greg M, Liu C
S. 2002. East Asia plate tectonics since 15 Ma: Constraints from the
Taiwan region[J]. Tectonophysics, 344: 103—134.

Song Shuguang, Wang Mengyu, Wang Chao, Niu Yaoling. 2015.
Magmatism during continental collision, subduction, exhumation
and mountain collapse in collisional orogenic belts and continental
net growth: A perspective[J]. Science China: Earth Sciences, 45(7):
916—940 (in Chinese with English abstract).

Suo Yanhui, Li Sanzhong, Cao Xianzhi, Li Xiyao, Liu Xin, Cao
Huahua. 2017. Mesozoic—Cenozoic inversion tectonics of East
China and its implications for the subduction process of the oceanic
plate[J]. Earth Science Frontiers, 24(4): 249-267 (in Chinese with
English abstract).

Suo S T, Zhong Z Q, You Z D. 2000. The extended deformation and
exhumation of ultrahigh pressure metamorphic rocks after the
ultrahigh pressure metamorphic stage of the Dabie block[J]. Science
in China, 30: 9—17.

Tackley P J. 1998. Self-consistent generation of tectonics plates in
three—dimensional mantle convection[J]. Earth and Planetary
Science Letters, 157: 9-22.

Taylor B, Kamer D. 1983. On the evolution of marginal basins[J].
Reviews of Geophysics, 21: 1727-1741.

Thorkelson D J. 1996. Subduction of diverging plates and the principle
of slab window formation[J]. Tectonophysics, 255: 47—63.

Tosi N, Yuen D A, De Koker N, Wentzcovitch R M. 2013. Mantle
dynamics with pressure— and temperature—dependent thermal
expansivity and conductivity[J]. Physics of the Earth and Planetary
Interiors, 217: 48—58.

Uenzelmann N G, Watkeys M K, Kretzinger W, Frank M, Heuer. 2011.
Palacoceanographic Interpretation of a seismic profile from the
southern Mozam-biqger ridge, southwestern Indian Ocean[J].
South African Journal of Geology, 114: 449—458.

Wang Erqi, Wang Gang, Fan Chun, Shi Xuhua. 2006. Orogeny and
gravitational collapse along the convergent plate boundary and their
mechanical origin: A case study on the Yarlung Tsangpo—Himalaya
belt[J]. Earth Science Frontiers, (4): 18—26 (in Chinese with English
abstract).

Wang Song. 2014. Late Paleozoic to Cenozoic Sedimentary Record of
the South Tianshan and Its Implications for Tectonic Evolution[D].
Hefei: Hefei University of Technology, 1-147 (in Chinese with
English abstract).

Wilson J T. 1963. A possible origin of the Hawaiian islands[J].
Canadian Journal of Earth Sciences, 4: 863—870.

Wilson M, Guiraud R. 1992. Magmatism and rifting in western and
central Africa, from late Jurassic to recent times[J]. Tectonophysics,
213:203-225.

Wortel M J, Sparkman M. 2000. Subduction and slab detachment in the
Mediterranean—Carpathian Region[J]. Science, 290: 1910—-1917.

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(2)


https://doi.org/10.1016/j.jog.2018.01.014
https://doi.org/10.1016/S0040-1951(98)00134-6
https://doi.org/10.1016/j.gr.2006.06.003
https://doi.org/10.1111/j.1365-246X.1978.tb04759.x
https://doi.org/10.1111/j.1365-246X.1978.tb04759.x
https://doi.org/10.1016/j.epsl.2010.03.033
https://doi.org/10.1016/j.epsl.2010.03.033
https://doi.org/10.1016/0040-1951(86)90145-9
https://doi.org/10.1038/230042a0
https://doi.org/10.1016/j.epsl.2016.02.025
https://doi.org/10.1023/A:1004377422118
https://doi.org/10.1016/0191-8141(94)90004-3
https://doi.org/10.1016/j.margeo.2016.08.004
https://doi.org/10.1029/92TC02248
https://doi.org/10.1016/j.jog.2010.04.002
https://doi.org/10.1016/S0040-1951(96)00305-8
https://doi.org/10.1016/S0040-1951(01)00202-5
https://doi.org/10.1016/S0012-821X(98)00029-6
https://doi.org/10.1016/S0012-821X(98)00029-6
https://doi.org/10.1029/RG021i008p01727
https://doi.org/10.1016/0040-1951(95)00106-9
https://doi.org/10.1016/j.pepi.2013.02.004
https://doi.org/10.1016/j.pepi.2013.02.004
https://doi.org/10.2113/gssajg.114.3-4.449
https://doi.org/10.1016/0040-1951(92)90259-9
https://doi.org/10.1126/science.290.5498.1910
http://geochina.cgs.gov.cn

498 il

Hb, Ji 2024 4F

Xu Hong, Zhao Jinhai, Cai Qianzhong, Zheng Jianping, Sun Heqing,
Cao Fei. 2010. Isotopic evidences for geodynamic environment and
process of the East China Sea and its basin dynamic model[J]. Earth
Science Frontiers, 17(1): 229-237 (in Chinese with English
abstract).

Yan Q, Shi X, Wang K, Bu W. 2008. Major element, trace element,
Sr—Nd-Pb isotopic studies of Cenozoic alkali basalts from the
South China Sea[J]. Sciences, 51: 550—566.

Yoon S H, Sohn Y K, Chough S K. 2014. Tectonic, sedimentary, and
volcanic evolution of a back—arc basin in the East Sea (Sea of
Japan)[J]. Marine Geology, 352: 70—88.

Yoshida M, Santosh M. 2014. Mantle convection modeling of the
super—continent cycle: Introversion, extroversion or
combination?[J]. Geoscience Frontier, 5: 77-81.

Young J S. 2015. Geological structures and controls on half-graben
inversion in the western Gunsan Basin, Yellow Sea[J]. Marine and
Petroleum Geology, 68: 480—491.

Zang Shaoxian, Ning Jieyuan. 2002. Interaction between Philippine Sea
Plate (PH) and Eurasia(EU) Plate and its influence on the
movement eastern Asia[J]. Chinese Journal of Geophysics, 45(2):
188—197 (in Chinese with English abstract).

Zhang Bin, Chen Wen, Sun Jingbo, Yu Shun, Yin Jiyuan, Li Jie, Zhang
Yan, Liu Xinyu, Yang Li, Yuan Xia. 2016. The thermal history and
uplift process of the Ouxidaban pluton in the South Tianshan
orogen: Evidence from Ar—Ar and (U-Th)/He[J]. Science China:
Earth Sciences, 46(3): 392—405 (in Chinese with English abstract).

Zhang Guohua, Zhang Jianpei. 2015. A discussion on the tectonic
inversion and its genetic mechanism in the East China Sea Shelf
Basin[J]. Earth Science Frontiers, 22(1): 260—270 (in Chinese with
English abstract).

Zhang Yueqiao, Zhao Yue, Dong Shuwen, Yang Nong. 2004. Tectonic
evolution stages of the Early Cretaceous rift basins in Eastern China
and adjacent areas and their geodynamic background[J]. Earth
Science Frontiers, 11(3): 123—133 (in Chinese with English
abstract).

Zhao Yan, Li Yuejun, Sun Long De, Zheng Duoming, Liu Yalei, Wang
Daoxuan,  Wei  Hongxing, @ Guan  Wensheng.  2012.
Mesozoic—Cenozoic extensional structure in north uplift of Tarim
basin and its genetic discussion[J]. Acta Petrologica Sinica, 28(8):
2557-2568 (in Chinese with English abstract).

Zhong S J, Zhang N, Li Z X, Roberts J H. 2007. Supercontinent cycles,
true polar wander, and very long—wavelength mantle convection[J].
Earth and Planetary Science Letters, 261: 551-564.

Zhu G, Liu G S, Niu M L, Xie C L, Wang Y S, Xiang B W. 2009.
Syn—collisional transform faulting of the Tan—Lu fault zone, East
China[J]. International Journal of Earth Sciences, 98: 135—155.

Zhu G, NiuM L, Xie CL, Wang Y S. 2010. Sinistral to normal faulting

along the Tan—Lu fault zone evidence for geodynamic switching of

the East China continental margin[J]. Journal of Geology, 118:
277-293.

Bt Hh 32525 Sk

T EE, R, FRDUR, BEREL, RAEA. 2006. 318 5 LA VB SHT
28 Y R Feti G 5 L L FH ). HUBTRL%, (2): 195-201.

B Kbk, R TR G, XDGEE. 2003, B Rt A AR A KA
ZHbARE v M AR [T]. A SE ST, (6): 661-669,678.

AR S, I, BAEE, R, 2252 2016, TR AR I BT B
BAL A TS TR AL T]. DUBLIR, 34(3): 415-435.
WK, B4, BIAE, B RE. 2004, FF E A B EAC S WA
I SO R D). IR K24 (SRR IR), (2): 182-186.
XIE AR, 400G, 41822 KRB, EIEET. 2006. £ A0 A4 36—
A AR YTk B TGS 250 W SR AT T Bl B o 7 [T, b SR, (2):

256-269.

LR TR, A5 )% 2009. T VR AR LB Rl X OB 40 P S K R R AE
KB Fy5 5 T R (P SOR), 31(3): 73-83.

Kb, TAER, T, 4 MRS . 2015, Kk v Lm0 s iR -
PSRRI A AR F SR Bl b7 E i AR A [T, v Rl R 2,
45(7): 916-940.

RHE, 20, WERE, 2%, X8, WAL, 2017, R E AR PR
A AR A 3 B TG S 18 PR A B A i AR ], Ml 2%
24(4): 249-267.

Tk, TR, #4555, AFE. 2006, A B B3 LA 5 IR 1E
FH B2 A DA 0 A VT S R LT SR S 0], M
SEHIZ, (4): 18-26.

AL 2014, B R Lty A8 A AR AR TTORR I i B X 4 3t v A vy
HIZI[D]. A HE: A AR Tl K2, 1-147.

VELL, #X A, SKH0 R, FRERT, PVINYE, B K. 2010, ZRifgHhEksh f12%
YT 5 o B 0 [ IR s I 7 Hh 3l ) K [T]. M A AT 2%,
17(1): 229-237.

TR SE, TANEE. 2002. FEEEEEIG RS RROW AR ) AH AR A B %
TRAL 132 BN 5N [T]. MR B4, (2): 188-197.

sk, BROC, PV, MR, ARG, 2RI, SKRE, XU, A, =
2016. [ K LLRR PG sk 34 A s Ak g s S R T3 A A i —— %
H Ar-Ar Fl (U-Th)/He #AEARF I UERE[T]. b ERL Mk Rl 2,
46(3): 392—405.

TR ELE, TREEE. 2015, 4RI Fli 48 G A 5 I S5 AR AE B B R ATL Ak P43
[7]. Hs2FHIZE, 22(1): 260-270.

TREEATF, BOHE, T ST, 4. 2004, A E ST R AR X L BE 1SRRG 7
oAb & AL B BE[I]. M= 2%, 11(3): 123-133.

A, ZEER, VIR, B, X, TiEET, BRL 24, 45 SOk,
2012. 3% BUR 7 M b B R v —3 A Ao Jre b 1 S HL R PR 0
(7). S5 A7 244, 28(8): 2557-2568.

http://geochina.cgs.gov.cn F1E M1 5T, 2024, 51(2)


https://doi.org/10.1016/j.margeo.2014.03.004
https://doi.org/10.1016/j.gsf.2013.06.002
https://doi.org/10.1016/j.marpetgeo.2015.09.013
https://doi.org/10.1016/j.marpetgeo.2015.09.013
https://doi.org/10.1016/j.epsl.2007.07.049
https://doi.org/10.1007/s00531-007-0225-8
https://doi.org/10.1086/651540
https://doi.org/10.3321/j.issn:0563-5020.2006.02.002
https://doi.org/10.3969/j.issn.1001-6112.2003.06.007
https://doi.org/10.3321/j.issn:0253-374X.2004.02.009
https://doi.org/10.3321/j.issn:0253-374X.2004.02.009
https://doi.org/10.3321/j.issn:0253-374X.2004.02.009
https://doi.org/10.3321/j.issn:0253-374X.2004.02.009
https://doi.org/10.3321/j.issn:0253-374X.2004.02.009
https://doi.org/10.3321/j.issn:0563-5020.2006.02.008
https://doi.org/10.3321/j.issn:1005-2321.2006.04.003
https://doi.org/10.3321/j.issn:1005-2321.2006.04.003
https://doi.org/10.3321/j.issn:0001-5733.2002.02.005
https://doi.org/10.3321/j.issn:1005-2321.2004.03.014
http://geochina.cgs.gov.cn

	1 引　言
	2 对地幔对流的挑战
	3 全球表层反转构造
	3.1 大西洋及关联大陆反转构造
	3.2 印度洋及其关联大陆反转构造
	3.3 太平洋及其大陆边缘反转构造
	3.4 大陆板块内裂陷盆地收缩反转
	3.5 大陆造山带的伸展反转

	4 全球地幔对流反转的透视和假设
	5 讨　论
	6 结　论
	参考文献

