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Abstract Since the mantle plume hypothesis was proposed, it has been controversial in academia, and there is no
unified answer to its existence. In this paper, the origin of the mantle plume is elaborated in detail. The views of the
doubters and the existing problems of the mantle plume hypothesis are listed, and the evidence of the existence of the
mantle plume is summarized. The distribution of continental overflow basalts and oceanic island basalts is studied from
the aspects of geochemistry and petrology to understand the morphology of mantle plume on the surface. From the
perspective of geotectonics, this paper analyzes how the mantle plume makes the supercontinent merge and split
continuously. From the aspect of geophysics, the latest achievements of mantle plume research and the evidence of the
existence of mantle plume are described in terms of typical regions such as Hawaiian mantle plume, African super mantle
plume and Hainan mantle plume. Finally, the development trend of mantle plumes is discussed.
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Fig. 1 The growth process of mantle plume
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Table 1  Origin of continental overflow basalts and oceanic island basalts

HAATER H5 R oy A B A
R it i i [ Mg AEAZ R . RO A A 8 Al O T
KRG ZRA ik KK A A AN o 30 G e Rl T A

3.2 Kt sz

8 KBl B 200—500 3 4F 23 58 WA I 2 4 ) —
AR, ZO R RIS A U TR AT AR, H R
22NN, ZIA S e X A IO &R R R
TV S Hb 8 A o R R TR B, FR T b 6T 3 ) A A
T A BT P B 2, 2R bR R S 1) T R O SR AR BT
T R KB,

b A 5 TR AR FLAE Y, 8 R AN W5 T
G354 o b T IR A R A B A B, 7 A R A e HE AR
1A, 3 SR HeHE AR X S0P TR, i IO A ]
T HE R M B fefi HL Ak [RIIRE, ORI A FH A6 e
BURZ TR SR | AR K 7= A i SR AR, Ml
TR R TR B9 il A R b 0 A o e B A T UK o T2
BCHERRA, 70 MERRA Y 4R vp IX UE BUTRE I, DA 52
PR KBl (4 45 0F o 22 T LS HERE, Frangois 25 !"3@ i
SR AL S e A X2 B R FRICR (] 2),
3.3 HbEK 4 I 50 A

Wil 5 )2 BT BSR4 I 4

RIR . Zhao | French F1 Romanowicz' 5@ 1+ #h 52 2 H7
PR A A BRI AT R, R A R R = Hh K
(G R B S X5 T A A g B A A T M
X 5 Rostd % P20 (14 76 A% 18 30 FHAL A 1 T g A
B A — 0, (H Rl TR BE B8 n, J2 BT A% ) B
B T R, 5 R SR R O I iR SR TE T M o
R, BHAS T N L b 3 o 2 A AT b
58 1 b S A R, DRI, b A A B U R ST A
W — BB

Tk T b A 2 R B 5 B B, Zhao YA
FH e Z R A (P pP. PP Al Pdiff %) 3545 T &
JB T MR AT AR 45 R . Lei F1 Zhao™'E M FERE -,
I B % E A (40 PKIK P, PKKP %) 3545 17 5 3 3
M FE [ A0 01 T A b 3R R I IR R R
Montelli Z:P°Ufi F P, pP Al PP 45 5Z A J& T 4 FR A
AR FE, FRA5 T 5 58 Hbs A7 3 B R 45 21,
P8 b 53 JEC 08 119 I D 3 R R AT LR RO B B TR
Agius %57V RS R SCRT 1T 3 B X B R



244 W & B % ¥ E 2021 4E
0 0
§ 200 200
=
=400 | 400
IS 1 Ma 1 Ma
600 . . 600 : :
0 1000 2000 3000 0 1000 2000 3000
0 0
§ 200 200 -
=
2 400 b 400 [
B 5Ma 5Ma
600 . . 600 : :
0 1000 2000 3000 0 1000 2000 3000
0 0
§ 200 200 +
N
= 400 | 400 +
B 10 Ma 10 Ma
600 : : 600 : :
0 1000 2000 3000 0 1000 2000 3000
S /km BE S /km
(@) (b

(a) ARl T (AL SRS T b (b) HMEAE FERHE A R sh, 308 MBI A Sk B o o

(a) A mantle plume emplaced at the transition zone between oceanic and continental lithosphere triggers mantle downthrusting

on the extremities of the plume; (b) A mantle plume initially shifted toward the thick continental lithosphere

produces intra-continental mantle downthrusting at both ends of the flattened plume head
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Fig. 2 Numerical experiments of plume-lithosphere interaction at passive continental margins (modified from Frangois
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Fig.3 3-D schematic showing plume dynamics of Hawaii
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