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Abstract
This paper expounds the development and source of mantle plume. In recent years, many scholars
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have made assumptions about the problem of mantle plume, continuously improved the mantle
plume model by means of deep exploration, proved the correctness of the hypothesis by using the
correct simulation method, and conducted a series of studies on the theory of mantle plume, such
as the chemical composition characteristics of mantle plume Morphological characteristics, for-
mation process, evidence, and dynamic model. Due to the effect of gravity separation and the in-
fluence of the earth’s autobiography, differential rotation and sphere differentiation will occur
because the earth’s kinetic energy will gradually approach the earth’s core and the earth’s mass
will gradually approach the earth’s core. The convection of mantle plume and liquid core requires
a lot of energy, and it is the strong energy generated by the rotation of the earth’s core that the re-
sistance generated during the rotation will gradually become heat energy, which will gather into
the required energy at the position of the core mantle boundary. At the same time, the mantle
plume comes from this powerful position. It is also clarified that the mantle plume can better ex-
plain the formation process of Archeankomatiite, the formation cause of continental overflow ba-
salt, sea-level rise, global warming and the change of geomagnetic polarity. It is of great signific-
ance to study the deep dynamic mechanism of the earth.
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Morgan & BLHF 0 HEL 1 SR AT AOSE ALK, FLPTARIE RSS2 . PRIRAT — R, R 2 5%
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ST A MR 1 DB AT A By R 1 AT ARG [ 58 AR AE[2] . M AT R A ST 45 I L T AR TR S T 51 AR K
WE B ARG BRI . £ 1990 48, HIL T H IR DUR 1l 3 X UM AT HEAT — Fhsh B0 07 AR, Atk
NI HE PR b 2 R B Sk AN ) R AL (L 1) [3].
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Figure 1. Dome formation mechanism [2]

1. BRERAHHI2]

FEIBENIIIN R B AT, AR BRI Sk, (HR KIS ERIE Z AT KA, D SR
SNL, B JRAEMIRORIL, B IE AT RE B E R, KK e BRI 1 [4]. OB HE A — el
SRS, mE T EAHEL), A HAREF VO E RIS Bk, H AR A e A
MBHTHHS, IFHA TR T RX 5REMEEBIEME A KK Cu-Ni-PGE BN IR, iRk
AT A BRI RE[6] o 2 A RS LV T- M@ AT SUAEBUE AR AN T T A T BRRER, i\ gt
R B B VS RER] “D” J2 (R8I 50 SRR R SR 245850 Mg b T A 86 B AR T4
L (R B AN BT B AR AR AR ) B AN R I BRAR KT 785 AR 22 28 R R I BRI B2 1) 7
FORBAT HER AR RN, (H Rt TR G, AR 2 B FE RREAR RO A N AR A58 —,  TRLSAE
RIS ISR ST 2 L HIRR2[7]. Siaiiss. tBkiess, BRI, HURHE RIS Zh 2 A lX L
Finls ERIRBUGER, AR RIE, KB KESIE MR, AR, EhR
RIPEAO T SR ZE . Kl - A RaES . KRR KRR 48]

French S48 F A% 1812 7 BT 1000 km (R38R TR, RRE L VF 2 s 2 R N R EL7 8 B RIE
i, EE BRI, ARSI ERIEIME AN, ISR BRI X [9]. H AT, Eric
PREEAMZRISARZA T BB 0T H FH 273 At e B K 7oA 1 HhIsR N R4 ), YO HER A 28 Mg AE,
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HRIRHIEAT R %A EIFETE10] . Bourdon %5 A\ (2006 4) il yc & @) /724 UE I 1 8 AE I A 22 11].
3. HuIBHERIRSR IR

AR, HEAEAE E AR FTAL T B RS R AT, B 150 L A A 0 1 2 5 TR AE AN [ 1) 4 FE
AN[R RO B A (M R AR & . B S UNETR IR (4], AR BIAMESE R, AR ER
R R 2 5K 22 ILARHB R BE TR H R RATE 5T MM A (R 4544, T K S PR o 27 5K DA R Bk R Ak
22 IR 27 1) Ff SR T M A 2 MO RV A E R R i, HLEh i A e Al R, bon H AR AR
SRR VA WAL A AERR 6 ST, IFAE 10 R AT “AAE R I 2248 7 [11]. 56 1 7E 1999 4
) Nature, Geology, Science 5T Ik FRIA RHMEH: F)SC &, KIJLFIRNGIH “AiEi” Mk
o, ZHENINN, AN EE 2 N FSKYE, 20 LA B TS EA 72 (B4 7 72) ie il
iFr 30 R IS T 2 TR SR . AR, HUIEAR B R A (R R DAEARE B RSB, Ak, B
J 5 R AT D B g kT, H H RT L A0 RO OR RS B g AR A I A TS B 51 1 B AR [12].

[ AT AERAE MG 5 B YE IR S 510, AnFE- RISl i 4R IX . SRR S % Cu-Ni-PGE
BRALPI R (UL Naldrett > (OB F0ZHAE 31 Ja [l B b 5 K 2 bof I 4 SR BUAS K R4 (1) Voisey'Bay
Ni-Cu-Co-PGE "R 5 HulBAE 16 RIEAT T RGN 4H) . SomIRBkaiE 7 BS 7 B3R [10] [11] [12].
PR A SR T A R g i R LU AR, B T X AR S N BRI ik 18 F M8 A BB B 5 5 A Pl IZ )
A, CHUDEATE A LR 1 FD ) — A5 RSO T A KB EUA R Gt 1 b A R0 LA IS X [13]

2000 4F LS, B AR 6 5 52 2 et He kg ads ot RS A MO BR B4 %t AT AR A BT (A7 AE . Je oRAT 2
FIRNBETL T MR 2 B 5 M BRER AL (P (1 2 TR BB R T AR ik e [14]. SEBr b, DN T RG]
RE-55 Hh AT AH DG PRI 0 TR 1) S AR A2 Fidty, Torsvik 554tk 1) [ = W R B3R5 0 IR BAAE& (it 7 [ 22 2 2 %2
SERT . HBBERILZESHT RHERIRE MR 744 11 AMHGTHIX 1 10 0T eI FLAR T Hhig i [14].
Torsvik -5 [F] 95 A LA FEACER (1 A0 AU X BT AL B AR A HE 2. FELPHIE . 25 KK 1 23 MEM
EHED AR, A SR T D b« v e ARV E A ST T A S B ER A 2 X Albrecht Hofmann
WX & —ANRA ST B E R, A B R BIPIA Sk R R BB X — VIR U R R R,
IR Je 3 T 22 B 3R 50 715 5% Michael Gurnis 1\ ] LA BRI 10 26558 7 A7 A HU b8 A [15] .

Sk ELHERZN 7755 . HhERAG T2 DL R 2% = A 77 T E B8 02 5 27 SN B0t ST s g A (R A7 AE I . o
FEAR R 2 P Ut (R I 4 JE A AE R FEAR AR ANAFAE 2 IRIAE JE K57 26 v & 01 70 S 722 %7 2% Thorne Lay 1A
IR BEAFTEAE A S o B HUR Y o e — AT DU R — B (0 2 Mg A [12] . — A BSHT I B 2 478
AW ALAIE 35 0E B MU A AFAE R E T 2012 45 3 H 15 HE (HhER ST ERMAER) ERE TR
BRR[13]. Sk H #7576 8 K241 Brandon Schmandt [F] 355 Humphreys 78 P [ [R] A T ik —Fh ol — 6 =1
VRS sh AR F R M b E A, ZFEF 400 G bR R, AL T3 A B 5 R B B ACH
7T, B 800 A HL, TEINEEAFIERPERHABE R IT[14]. AT BERE— D IR U3 A [l (1 Hh 2 T A e
RENDDIT, 5Bl ik 2 BT DRI 3R L ZE )

T K AR TR 2 e B 2% 2K Barbara Romanowicz #1245 BRI RE I, it MR AT fr] Hhu D8 A E 4
PR, AERAEAR A 2 )5 AP I — ik 2 W 31 Schmandt 1 656 T 35 0 B 50 A Bl I FE 3kt ), b
R T ARVA[L5]e M TF AR IEET RS X RO S, SRR 2R e R A ER R

4. HhbSAE B A AFE
4.1, SR R ASHLBIFESR
VAR AE AR AN T AREL ) 5 5%, ISR IR B0 5 S 8 30 A5 A AR A AT T 6 1038 30
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[16]o Hdz A ITE A2 AR (L Fe G IR RE, T RS BRVE ARG A F 4, Justhi@ At EimdT T 1 ilis,
P BAEAZ NI T3 B ORI Ao B T B TG AL, FRAEUIZ IR A IR PR e i iR,
T RE Iy FRIBEN[LT]. PTLL, SBRAA IR T A BE PR BORIHLER ) B R ) SR 1 70 B A — R
K&, JFHRMEX LR, WAL T HBR AR AL B 2 R A B B A K R AL . X
G IX PRSI A T HBER Y B 4y L

KR L1 2 7% B0, 2 HRAEAR KN gl R SR F AR TR AR T, R A T 53 e A T
GI[15]. HEREAEZ S22V F) 70 5 IR AR AR FEA —FE, 58, AN L g S 2 A i 4
S P EUHNE A PRI, MR SR AR AT [16] 0 IXAFE b BRA8 J2 2 18] R AR A A (R B 18 %
HBERSNES B AL T UG A, 25 P2 rh i B e B B bR, e Tl BRI A E OB, 18T
TR FRIERTHE, PIRAL T B R BRI TR A TIR Z B oL, R P ) o BEALIR S AR A At /e =
T30y 5 SR AR AL R INE, SRR MBI R HIEIR, BRI R e S UM R A IR
JRIHBAL[16] . HUER AN RS20, & P82 A AR R, 8 A A A #EE, M IRIEAE BRI B
ATEE, PEAMIERELHEN T g, 53508 BN Z H R BIEARE A B, XA R T — AN R
TEREI[13] il Ak A FRTE H 31325 1 2 1) 28 L R 8 5w 1] AR DK = AR S, e 42 RO B 1710 1F
e RO UM AE VS B ks 2, GG R T RIRIZ S, ity A T PR AT M AT R E AT AT HIRES
[16]. BEt, AT RUAHUAE 2 RES 2 2 AL AR A E IR EEST,  FE A A K R 0k

BOXRS E R, WA ETHRTERE . TR . FNGEE AR . BSOS ST R
RRANL[17]o W LURBLARE IR S (72 i S 72128 (04 PH AR 5l , & 5y b e A 7 #R 48 AN X 45 74
AREE, MG R, TP AT R38R 7KCT- g R AR AR B A B [15] . ANHT T A TR LAKIGE, b
AERR R B 2 8 RIS SRR LB, R B REMIFARE /DN, T M SR TEAE: 79 25 1) L D275 503 i Y 75 231
IR, FOLEIBIRERINRERCR, HA i i TR LR /N16]. BRI, SXAMHURE R 1+ R B i AE
FI 5 il ) T 085 3 B M o IS AT AR M Bk 25 B 2 2 TRV RE B EAT S fe, 2 R e
E e —FERAEE, Fa B A k.

DUABIEAE GBI AL, L R AEShREZ MAIAH, 2 EAR M, ZRIRERAR R 1 IGE, WiRE T
BRI ANEZ, AR RSN 2 e AR AN IR, Ba TR E R LR E[17].
MEAETE A AR RS, G AR IR e, R A 25, BRI ER, WaniFit,
HDEFE ST A6 — IR BE RS [16] . A FE VONTERE R SRS AL RN, HhCo B RE B 17 R
G BRAEPTANREE A 0EE, AR R AR A [15] . AR TR O, 5 TR T
WHRZASR, I AEZPFPHLEI IR T, 2 B R ot AR R LR [17]. Rl Mg~ % 2k
JRIELIES], AR I T IARE PRI, RGBT, SEUAREHAIN A, S0 1 i AR A2 A .

AT 5 2, IR RO AL 5025 5 7 A A s e T4 S5 TR B I fR & R AR 3R, (B O AU AT B A
KSR, AL BFLE] R0 T, 2 I —Fp O AR PR I, DL T g
FERIRIZ0ES],  #R AT LR AR A 1 5O R AR

4.2. HIBHAISHHE

M FE AT AR AL T TR U, 24 D M AE HEAT TR 2 1 SEIR AT SO RN U AE P ML EE 1
TR I R A IEARFAE . A7 52 A A U A ) 55 P A T AARAR KD, (R IRt vy DO AR e 1) —Fiay ok T
MRS AEIE S A SR AL AATTEE RO T 1 AT ST i 3 A 1) B IR AE e i A B RS [11] A
¥ Whitehead-Luther JHI 0 12 4 R 7K M i il BT vt 85 P2 )R A5 R JER FRVE N - &85 SR A RSk A R 7
o AMTAIMHBERZRAR R RS FE D J2 7 AL KM AL T AR [RINETERT T, sl Sk A A K
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/NI R EISRH 20 2 ] P B A5 5 e A 5 ) L I RO R BE A OG, RGFEOR (8, A A4 12] . Yuen A1
Schubert (1976)%&E 7 | — P a] ALk FE AT i — 4k (1 b AT i) AR B U7 . Li Al Guan (1983) [ i i3k 4745
S8 il B AR o0t BB A PR s, g 1 ] AR R IR A I — 4R MBS AT RO AY . Olson &8 AR HTHELAS
HIZER, 52 TR BR8], BRFFER, IEF EAMS3E AL S NS BhHh 2 E 4T g
FEAR FHEN H 08 K (1 T ASRAE

4.3. MWSHERY LI RS HHE

LIS K (KA 2 B 23 T TR, A VR 22 2 DN S R Sk B E _ETHI i 2 45 B SR X R A
AN TR sy, T EFRNE — E AW, RS E SNBSS, SREPEZRAEMEL, KES
ZREESKE T AHEICER, I HAR =) 87Sr/86Sr M= 143Nd/144Nd [12]. #5 t Compbell-Griffths
(1992) W T A Ay HEAT: R A 57 B A RRAIE S R T 2 UR T R R M08 (R >4 T~ N b)), BRI itk m AR B #A  BR)K
P 5 2 B A 25 BR23 T DL B i e e S R0 A ) A0 2 o AR (HB B AR EL) [14]. i, Griffiths 5
Campbell (1990)F H CLRISEIGHANIESL T Rk 458, MfTd4T T KEM L, K TEMITEL R %
{14 TR S I A H A S AR R EORG e L [RI R PR, 55 J5 T B A B A A BT, Sk 38 L P 3k — e i 10 PR TR
A, TR AA E AR [13] 0 Sk ek AR 50 BIORE A (00 Rl P Ao U0 BXORE S 38 FONARFAE, 1Sk Ah R
JE PRI Rl LSS IR Xl 0 L R0 o 2 VR 1 O 1 2 TR R AIE o DI YRS, PRAEIE T A R
B, AT AN IR R A B = 2R (s i 2 B A AN R A 22 o

4.4, MuhepEEhHFE

IS FE: (138 SAFAE R B, M Z BT T 0T LR B, 1 b8 AN M i 1 10 SR AZ W80 I AN T 41 2
H AT RO B, A EEF RIS B E A B — DMV FRE[13]. (H2 R ZHIN 58 F DN REH
% - 1850 D 2 1) WA NTR I, M RE ) B CKE 7 A ZAKSE T B R A 2R, I Hagwy
PAF= AR i X o 2) B A 2 [RDAH L8] 52 BARRAE I E AN e R Bt @A SR VR T I8 RS . 3) MBI AT 1)
WERA FTUE M, EFEERET NI MY, MARFE LHgR o oER. tigHE LA, 23S
AP I RELRS , WIS A T, Skl oA R, B E g AR R (RE B RPIRES, IRE St
BT B RERAACIR S AN K 2 35 1 Hh g [ 14]

AWFNN, B0 D 2 T AR SR 2 B E A8, HWR I sh 23, K2 N,
TERBEFEIIREN T, 4052 2 500 0 il ARORS B2 4 03 2 ml #ad FLUZ SR AR SR AR LSk, NI At 22 T Fli
AR (LK 2) [15]. 17 HOEAERAFFE 4G BN, Mgkt b aT ks B AR, A — AN S AL #i A M D
JZ EE MR (BUE R ER) KL T5 2 100 Ma, HAHXT B 2d B —Beb KT 1 cm/a, 2 BT A=A KA )
I % R e A K R MR SV R B, AR AN R, MR R R AN S I ), RN
52 B KA IR FIAE Ao, g ARk R IR 2 A, S HhE A A AT U AT HE(17].

FEHIS AL B SOt e i ORI R A, AR, g e R bk g 3R E[12]
TESEESH, Scott (1986) H — AR 4H A B 34T S50, AT FLadE b B R AR IR, IR AN = A T
B, AT, AZR M BRI AR T AR M IR S, BT DA 1 4518 2 g A DL B ik X
BENI . AV S TE S5 TH 2 B AL R B IE S T RIS ME[13]. Larson (1991)%5 A TR A, HUBEAT: fr 5
T BRI P2 B JE SARFALE T A G ] A5 e B R B 5 50U S 30 7 el S e S AT A 3R T T iR
JE J 0 R B A AR ) — A B R 2 SR R [14]

V2 VOIS E AR R FE L D 2, I HAE B 8 v B T2 52 31 BELAS 1 A 22 25 it
FIT DABA T3 S A5 3 o B OIS7 K Ll 2 B TR R B R I [13] o (HRAE G R I T KB W FESE T,
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b R XS T R B AR T AR E RGO, FF S FEAR, Reol e T g /& TE 8 26 AF T XL [14] .
FITBL, KB A N B AN S AT A 5, IR OB AL I MRS, T LA SE RE i il
BRI 1 i AR .

Figure 2. High temperature and low viscosity materials converge
to form mantle plumes [9]

2. EIRIRRERE MBS R ARG AE 0]
5. MSHHIMREN
5.1 XEHMDIRENRERN

—ROATY, BHSIRE JCHGR R B AT B AR RN R 2 A R HERR . B AR
Z A MBI Goa W A = S TR MRS s, DO 5 I 3T (3t R FE L ILAE (13t 08 0
JERZIE 200°C, BUERIBE AR T 2 A48, RS iEa JFA R Zula 1 R HERY),  BLfE
Kyt 52 55 O, H I IR ZE AN 2, RSO R AR 2 [15]. i SR MR R A 4 A UK 7 2 A
Z IR, AR R AR BRI EA R, bR S iaaists i Tasc )/l Kb
HZRA RS ENTE 2 B T R SE ATV 2 A0 20 2 [17]. I,
PRIk, Campbell DA Ay g A [ R 2 DR Sk B RO RV A Ry ol s s P I OB A, DR A A0 K
FEHR R (AR W o B o A PR UL R FE S SRARVE 2 2738 TR, #RU R B S B (K  IE R [16]

5.2. HRAEMAMRRZRE

KEfii 2 A 1) B AR R — B DR — AN, ARORFRIS IR 2 TER AR AP R L5 . Morgan 128
HEAT (D BIIERE,  fhRIAE At SRR /3 I KR i it X A DX I ] B AR AR T I # sk, andb Ko
=B L EA VK #0S. RCuinon #4 i, Karoo Z A /Marion #4553, Yellows tone #4£1. Rajmahaly %
#IKerguelen # /5. ParanaEtendek % % /Frist andaCunha #5454 [15]. 244K, Hub@A: 5 A A 4R
FEAR T IR R S K OLEA BRI X A [14] . ASRIRIE F ORI —FE, @Ak i s 3l 2238 o mi ok
L, T A R T AR A R D KRR IR R IRE . VP E W AIESE T, AR R
DA AR Fp A B T IR L, R sk Ll s R R AR R TR R v X A (17

5.3. MbRER1ETLL

— AN A Larson VEARILER AR FT 7 A ERVEFE P9 I ORPEIN B DL BEAT & 3, IR A LD BE AR
TR X Ca BT RN A) AR AR, 5 i AR v AL TR 2 [ R R AFAE R R, i 45 RAR W3t

DOI: 10.12677/ag.2021.119119 1231 HOERAL RV


https://doi.org/10.12677/ag.2021.119119

RIE

Rl AR 1 2 5 M e Y55 B ST 1) 58 P R E AR D FR 56 R [14] . M8 ARG SR ZI , MR MR BN IE ], 24
WEFETE S AL I, MRERAE N g B, FRE B SR RN AR AR 1 SR LC I, BRIV 1 20 R KRl
X ECETET K, RIS R IE D, ROl SO A A A2 f8 1, s kst
SR JE AR, AT S0 MR A LR IS AR 7 A 5L, i AN T BILAE S VB TE 0 48 21 A2
Tt FIREIR 1 ot A SL K e 11 [15]

5.4, £ AERKEREREA

VF 2 AR AR 4 1) SR R 28 A A 2R ) 2 TR 22 TR A TRV RO RL 22 1 8. Y 2 22 HRAA
FEAPREER T IR S T AEM ORI R, [N BT ROWE 7S X & W], Rampino A1 Stother TX i 2
FIE T 250 Ma DUROKFS i X a KN ERT 5 K E AR IE T K4 2 18] 2 AR R R IR I,
JEUESE T W Z 1A SEAFAE A T VIR R [14]0 PRI, TS LR 4R AR S BRAE T M R A 2 2 B0 I8 5
T VORISR A IR (AT ™ A (1 K AR A 5 R R EAR D, NI 2L T AR K 5
TURAA[15]. A DEEAF N2 A LR AP K ANBE T SRR AN R R 45 2R, ISR T g
HBER N TG SN IE B EE R, AT TS SR ER A R 1 i KRR R S i B, T Ty KIS S0 e R Rt v
MERAERE & VIRZ FTHURPRBERLARAE, JER, AEG - INFAHA R AR LB KL R BN
IRAEHEAT — NG RE AR, ERIHIRAEBEAT VS SI S1E 1k g R M, iz 1S
RIS, FBOCER AR TG N AT K T2 [17]

5.5. ®TKS &R

P24, BEAGA T 1A 1R FEORBR 2 , BRI AR AR RR AR T [ Z4FE_EBk SRS 1A A T B2
REBIY IR A0 A D S SRR U 5 A AT TS B 1 OLREAT TR AIIWETE[17] (WLIE] 3), WFFT AL
AR SR 20 00 A A IR A S P S BT AT RO AR, B I L e i S AT SRR,
JEIE— RTS8 A AR FLL B 3 IR PRI[16] o 2234 1 R 20 SO0 7 oty S JE R RIS A I S s e A0 5
RS BUR AR IR RN R R 2R & T AR, 2 RILIEE 2 EF3) 75°C % 115°C, 1isths b el

IR LTt T 4.5°C [18]. [A, X et LI BREWEAT TR, R EE N, AL
SR, 1B A A RN EORAE R MR A S SN AL R R R, A 80T I A BT

Figure 3. Global warming [17]
3. EIRSIRILRZ[17]
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