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Abstract The challenge of studying the Earth’ s core-mantle interaction is that the samples at the boundary between core and
mantle cannot be obtain by current technology. Ocean island basalts and flood basalts are considered to be the products of
decompression-melting of mantle plumes, which carry the materials in the core-mantle boundary and are the best samples for
researching the core-mantle interaction in the Earth. The isotope of "W becomes an important tool for researching the Earth’s core-
mantle interaction because the unique geochemical properties of "™ Hf-'"# W isotope system. This paper introduces the basic principle of
W isotope as tracer and reviews the research progress of W isotope in the Earth’ s core-mantle interaction The published data has shown
that the global oceanic island basalts are characterized by W content enrichment (67 x 10™° ~855 x10™°) and "W isotope depletion
(W®W=-0.1~ -16.1), which suggest the ocean island basalts might be derived from the “Core-Mantle Equilibrated Reservoir”.
On the other hand, the flood basalts from the Baffin Bay and Ontong Java Plateau are characterized by enrichment of "*W ( u'#W =
23.4), which indicate these samples might be derived from the “Early Formed Mantle Reservoir”. The difference of n'® W between
ocean island basalts and flood basalts might be caused by the heterogeneity of mantle plumes (eg. head-positive vs. tail-negative). In
addition, the p.' W anomaly could also be caused by other reasons, such as it might be from isolated preservation of primitive mantle
reservoirs, or partial mixing of the late veneer, or inefficient differentiation of the Earth core-mantle, and so on. However, the core-
mantle exchange mechanism of W isotopes is still controversial.

Key words W isotope; Core-Mantle Interaction; Mantle plume; Ocean island basalt; Flood basalt
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%, B, W REEHHERI KIS RFE,
XgiA
REESEES  P542.5; PS8S. 145; P597

HbFR 08 AE L AE RS2 B i A St B 0 3t 0 ) ) 2 2
YRR, ST IZ R A T B 37 05 B L 8 5 3 X I A
RELZFHETR, REBHURARNEENZREZ—,
Ho AR BBFFT R B (Ahrens, 1982) , 318 by BE 8K SR EERR Eh FI 4K
AR, A% B Fe-Ni £4:(90% ) 5 0. Mg.Si.S FE2TTR
(10% ) 42 Y, LARZ 18351 R ( Core-Mantle Boundary, CMB) {E2%
TESBRRE. R, NBERKMFIRRNA,ITEKE
NFR—AE R RERRER A0 At B 43 & A5 AH L4 A #Y) DX 48R
(McKibbin et al. , 2019) , XFHUIRTIE ,45 124K , s A
BESKBARUEENEERFEREEZBHEEIER
( Core-Mantle Interaction, CMI) , EAR(EEHE B . ShEM
B R T T 08 0 LA R A 4 B AL % 4 TR ( Buffett,
2015) . WERYHEAFT RS, B@A R LT H 4 HFEE—
MBEERENXBE(E D (D)EBARETHY
200km B NFE— B ERE RO X, KR8 E' R (E
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W A& AR AR i F S TR E;BRATKE

layer) , HIEFERFUEFAETRRMWBTESE, KRBT
T U EERR A W) FIIR A (Buffett and Seagle, 2010) ; (2) #%
MR ZE 7Yy 200km 5 B A FE— BRI E 7 H K E
ARSI X IR, #r K D)2 (D" layer) o MEEKIRAFRIRE
BB SEYEAEERERET, R T SR YRR
{E A (Buffett et al. , 2000; Jeanloz, 1993; Wicks et al.,

2017) .

HREEHRAB AL D"ZE RIRS BB Y13 3 7
HARH X 4R, 43 5 A2 F 36 W A1 K F % 8 F &7 (Burke and
Cannon, 2014) ,3t 5 #E 1850 R 24 20% A 1 R ( Dziewonski
et al. , 2010; Garnero et al. , 2016) , FR A KK # 4 ( Large Low
Shear Velocity Provinces, LLSVPs) , K{& &4 B B4 214
BT B BN 10% ~30% (%5 BN 10% i X35 (Ni and
Helmberger, 2003; Rost et al., 2005; Wen, 2000; Yu and
Garnero, 2018 ) , #R b #8 {& 3 X ( Ultra-Low Velocity Zones,

Lan
poW=0

B0 1k OB X

200km

S &R 5B SRR

i WL ol

) ER A ELAE

E1 #ZeHEEEF 2 &EE (38 Brandon and Walker, 2005; Yuan and Romanowicz, 2017 &)

A AR BRI E % T tid A B AEE 4 (LLSVP, R4 6) B EHE X (ULVZ, RO &) YR EA XL RBRZRENFZIREA
R . RETRBTEZYETEMBEARBES . W'2W RREW/ 4 W W5 2 EEMER IR (Bulk Silicate Earth, BSE) ' W/'™*W
HAERIE T MR, RERN W' W = [ (ZW/HW) e/ (W W) g — 1] x10°. KEHHERE B BAETR S, B T MK & R Y Btk
AT H R : FEREH R RITRY (K E) BAT @R (BEAK) 5T R R##THEPHRA(EE) (FERES).
CMB # R B A BEAEZABRMBIBAFL . MORB-F ¥ XA (Mid-Ocean-Ridge Basalts)

Fig. 1

A schematic diagram of core-mantle interaction ( modified from Brandon and Walker, 2005; Yuan and Romanowicz, 2017)
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ULVZs), RIEEEMBEREX B AN R MBEZEFWH
(Burke et al., 2008; Davies et al. , 2015; Thome et al. ,
2004 ; Torsvik et al. , 2006 ) : R B 4 1 11K X A B ) TR
SR v R A R R AR B, 4 o b33 T B 08 A
(French and Romanowicz, 2015; Hosseini et al. , 2020) ,3% |
FEMREBRESZREMBRZIREZEALTY
(Farnetani et al. , 2012; Weis et al. , 2011; Zhao, 2007), &
B, XA B XA M i X R A SN T RIEL R Y
JR ARG SE HAE .

HYpe B ERRR AR ETFBREER" Re-
%105 "' Pt-"* 0s "7 Sm-" Nd 25 B 5t [F] 102 % 14 3R 1138 3% %
#: TG E K & (Highly Siderophile Elements, HSEs, 3% Au.Re,
Pd.Pt.Rh.Ru.Ir f1 Os) ., BN, EZ N HBHLRER KA
#9'*70s F1'° 0s HEPIHETF 0.5% ~ 1% 5 & BHIRA
( Brandon and Walker, 2005; Brandon et al. , 1998 ; Walker et
al., 1995) . AT, XEFEH LKA 0s '°0s FEME
BESBI/NT 7% F/NTF 1% , #uig Ak P FEIE 3R I Pr/Os Hu5%
Y55 DU RR W (R R BE s R R 2 BE 1Y & 4R (Day and
O’Driscoll, 2019; Ravizza et al., 2001; Scherstén et al.,
2004) , FLAER,CHE-W KRB RIER T BEH KB RN H
YBBHEERMEE TR, A (H)RBREA AHET
(W) RPERE BAMATE, iRZE 2 FEH
 HY'W 405, S BT L8 T 3 W (i w'® W =
-220 308 "W =0) , B, ELRESZTREPRAY
WEWRBEE(WEW=-16.1~ -0.1)BHETF 0.2% ~
0.4% 5z 2 BYE B A (Kruijer and Kleine, 2018; Mei et
al. , 2018; Mundl et al. , 2017; Willbold et al. , 2011) , B A
THRZISHEERNERIER. A, XMARSETS
ZHE, BARIEXE WO W REEEE TR,
s BEYRGTMBEA W IMEEBIA W
FSFHE RN, WRLE R & X RAE o H A BRI 2 R Y
24k, 10" Os SR EHH TR E, BAXLHALIHBA BN
£33, BRHEEERRENNRETBRBEEZNHNE
BE O, EFRARZZEAIN KRB EROER,
B EEW WRMRRBRAFRZEHEEIERANFTHXRT
BB T - RIEERR, AT, B AR AL
FREHB. AXNAT W R ERGIERMERFE,
BETIRERMIRES A EAERH W R AR H L 8B 5
i 38

1 W BRI EmEs A

ARFHWAHS MEMLE(RL) . HP,"W il lHs
HEECH 2FK B FAF4, X FEHI N 8.9 +
0. 09Myr( Vockenhuber ez al. , 2004) , Hitt, Hf FEXHEE
BG4 T0Myr SR T4 MR A REZE. B, "W
A AR 0s 2 o TR, HE'™0s REH KK
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F&1 Mk W R &AM ($& Jacobsen, 2005)
Table 1 The isotopic composition of tungsten in the Earth ( after

Jacobsen, 2005)
Iﬁ]&? lSOW lBZW 183W IMW 186W
FE(%)

W/ W 0.00390 +2 0.86478 +4 0.467119 1

T - EI AR R A R R R R

0.1194 26.498 14.313 30.641  28.428

0.92776 £2

(2 x10%yr) T Z M Aits

TERRRBE SRS, H MW GMEE TR , YRR
TE (BRI B 4 5 1700°C 1750°C) , B ik, AFAT B K9
HE/'W 9146 HAEARR] (Wood et al. , 2019) . 7EMIIRIZIG S 57
AR (KHARE G Y 30 ~S0Myr) SRR A TR Hf 2
FRHEAREBRE M, T S5 R EKMETTR W {UE 4 10% AR
A2 & 1H (McDonough, 2003) , 3E iz kK HE, BT 5 B
AW, st R0 5 Bt B b, W B R AR
SRT HE, SBAMBRX M HY'W HEARR . FHigsr R AR
HEFE HE R ZRT, WA MR HEY'W E(E A0 VR X & SR MO
HRE" W, K HYW AN ER T R RE W, %
Uit , Foie o 7 — B E L HY'W 2057, RBOBSE HY'W HGE
INF W, TS Rt R AR HE R4 2R, 0 5 30
FTHRBAHERE W, SR ABI, BB 7 4 584
THHE: H % HU/W =0, W S B4R 500 x 107°, W2 W =
-220 ~ - 200 ( Kleine et al., 2004; Kleine et al. , 2009;
McDonough, 2003 ; Touboul et al. , 2012) ; #1408 %4k Hi/W ~
18, W EEZH 10 x107° , 0B W =0, {B A 5] ( Arevalo
and McDonough, 2008; Konig et al. , 2011) ; #1575 HE/W =~
3.7, WE&E4%5 1000 x10° , 0¥ W= - 14 ~ +20, ' W &
AR AL V0 DR B XY 5E08 4 R R A R AR R, Kl s
AREAE "W ER¥, P HEA i 7% (Brandon and
Walker, 2005; Jones et al. , 2019; Mundl-Petermeier et al. ,
2020) , Hitk, BMEDBEHZY FHE A B EX, eI
MEKWFPE W S BFAR W ERER,

2 W RGN I R

ARABREN "W ERERAREH ERFTEE
L KitHA A (Dale et al. , 2017; Puchtel et al. , 2020; Rizo et
al. , 2016; Touboul et al. , 2012; Tusch et al. , 2019; Willbold
et al. , 2011, 2015) ER ¥ 5 Z B 5 ( Mundl-Petermeier et
al. , 2020; Mundl et al. , 2017 ; Rizo et al. , 2019; Thiemens et
al. , 2019) MBH Z R AT (Rizo et al. , 2016) , X p'¥W
FESIRTMEBAHATERN W R ERAKNT Zitie.

2.1 p W HARENZBHEERNHY
Collerson et al. (2002) 8 TR IEEIAFE (B RE
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Fig.2 Average W concentrations and p'* W values of 19 oceanic island basalts in world

BT ) B '™ W 22 - 190, AR 55 % R4
BERFAXEMBAEREXME R, R, Scherstén et al.
(2004) EH AT T XLAES:, IRB W W=~0,BF T LB
Bo Wb, REIMRSFHETA KL= ARFE bW RE
(Irisawa and Hirata, 2006; Kleine et al., 2002; Lee and
Halliday, 1996; Schoenberg et al. , 2002; Takamasa et al. ,
2009) , AT, LRBIFZR FUET I W R AL K LF2kfk
FOBT I BB AR , 33 26 4 42 B9 46 BE AL R 50 ~ 100, ( Sahoo et
al. , 2006) , AR LAZTHEAS [R] K LLRE i 5 3t 050 3 1 (B] 350/ Y
W RN RARER (0™ W ELEE/NTF 40p) . EFK,HE
& B R (TIMS) F1 2 Bl i R & % B TR X
(MC-ICPMS) A Hr i R B4R B, '™ W B9 #r  BE AT 3K Sp
(Archer et al. , 2017; Chu et al. , 2020; Mei et al. , 2018;
Touboul and Walker, 2012) , T EFEEHN W R ErE
R EMBTLR 9N LXREWERE 0™ W B (A
2), XEESTRESNTLRARMMEAE F(E3),
HE AN B H T Oy @A BUE A R A

EARYIRRY, XERESTREN W BN T 67x107°
~855 x 10 ™° 2 &), #{H # 311 x 10 ° 3L & F BSE; ' W (&4
F-16.1~ -0.1 28], ¥{EHN -6.9 £4.0(2SD, n=19) ,H
BIETF BSE, BEM W EEE"W SHEARTHLSLR
HBEXIBAT 0.2% ~0.4% WML EBY R, FIE N %184

HAEHBA J1IEHE (Jones et al. , 2019; Mundl-Petermeier et
al. , 2020, 2019; Mundl et al. , 2017 ; Rizo et al. , 2019) , {&
BEBNRE, X% 5 X R He/* He WIH (He/*He =5
~40R/R,) % i & T 25 M2 #98 ("He/*He =8R/R, ) , }
H,R/R, FREESSHERAS K’ He/*He ., #13K 1 A9’ He
EEEMBRIE BT KB RE ™4, AN R E;
fi‘He EEAE U™ U ™ Th § o EELBHPEH. BT
U.Th ¥ % & & JC R, # % 4% B LA % He/'He 1 4% 4E
(®*He/*He=~120R/R, ) , S X R E 1 He/*He B E R
Al LA B #b 2% Y R A9 JB A ( Bouhifd et al. , 2013; Mundl-
Petermeier et al. , 2020; Mundl et al. , 2017; Trieloff and
Kunz, 2005) ,

Mundl-Petermeier et al. (2020) #—$WME T EEH 15
MERLRAN w' W-He/ He XY, LT W RISLE R
BMEERNER, X 15 M ESEREN "W RER
B’ He/'He EEBRERAABMRMERELR, Xii—H ¥
B, BB L RAFAERA T RA R He/ He AME w'” W 45
EMSMEERYR, KRR M AEEREIE
R S L AN A KRR R AR X, Hbhe A R IR
FRGEGFEMEE X LA B HRREE R T X855
ZRE SMZERYRNBOLEEER EAFARSTRE
o R, Wt BAERBESXRE T W W TH
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Fig. 3 Geographic location of 19 oceanic island basalts (black dots) and 2 flood basalts (green dots) in world

1’ He/*He BHEMA(L, LB H: FF it BEETBHIILS
BYIE R FE7E S (Brandon and Walker, 2005; Scherstén et
al. , 2004) , Mundl-Petermeier et al. (2020) X} 38 H @ittt
RIBI, 1R48 b W-"He/He SLRM X LEG XRAN =
AR ) 5 : Iceland-high + Hawaii + Samoa % 1], Galapagos
+ Juan Femandez + Heard % %)) #1 Iceland-Low &% (& 4) ,7A
HEMURF LARREF =M R X .

(MUWERKEx107° W'?W=0"He/*He =8R/R,
HFFAER “ I EEl3298 " ( Ambient Mantle, AM) , fUR T 108 i
FEELS, GSFEMEE EASBEBEAN L . THEY R, &
B EEERFESZTREN W ELE LV ARK
fI’He/*He B4 ;

() WERESx107° 0" W=0. He/* He=50R/R,
FHEE R “ B3 #b 8 I8 X ” (Early Formed Mantle Reservoir,
EFMR) ,f{3& T 5 3 3t 08 3 )i 25 5% ¥ ( Basal Magma Ocean)
MR . XE=Y T RE5 A B M8 IR X AR 7P B, O 3
PR KKK EE R E £ 4 (Ballmer et al. , 2016; Mundl e
al., 2017) , FL33b08 IF X AT DA 38 A3 8 X A #9° He/*He
HEELEERI W EEM "W ARE;

GYUWEEHR30x10"° ~4500 x107° W =
-220.’He/*He =80R/R, } 41 i “ B 48 F- 45 IR X " ( Core-
Mantle Equilibrated Reservoir, CMER) , {3 T B 0@ 1L %14
B E=Y), Trennes et al. (2019) AN, EXBLRZIE,
THBERHBHEMBZNBEIEREREELETLE
BB, ZH#H W.He S TR, R TEAARH WEE K W
% He/*He SEMR N, B TRE ENHERES
SRR SR RE PR B AL TR AL , X =Y I 251 5 A R &
HAElL, B, XEYBEFE RSP HRRERAE

pRw

- 10 15 20 25 30 35 40

*He/'He(R/R,)

4 5AMESZTREN W W->He/*He B (#& Mundl-
Petermeier et al. , 2020)

# 8 X 18 ; Iceland-high + Hawaii + Samoa & ¥; & & K 18;
Galapagos + Juan Femandez + Heard & 31 ; 41 8 [X i} : Iceland-Low
75

Fig.4 A p'®W vs. *He/*He diagram of 15 oceanic island
basalts ( after Mundl-Petermeier et al. , 2020)

A PR IR, X 5B AR X A RRAE + 43 25 (Mundl-
Petermeier et al. , 2020; Mundl et al. , 2017)
Mundl-Petermeier et al. (2020) IR SHEREE, B Ti#
BAHS7E W S BA'CW £ EEFRK,0.03% ~0.3%
W VPERXYERMARUBEESZTRESMERTD
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BAH W®WREHE (W= -23, Galapagos ¥ 5 X R
&)o. B, Mundl-Petermeier et al. (2020){A0,&£HRESZX
RAPH W W EAERETEBFHRR, MARIMEY
o BT AR, A< SCIA R 1% 08 -4 95 X B BT 38 # e 0K i
X, RETERMHEIERN =Y, g7 i X ISR T
EARS 5 REmEEXMEERERS, BA T EE
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AREAESXRAEZE W 5% M’ He/*He HER 2
5o DA Galapagos ¥ & X B A R B, A SCE M R F i H B 2
HWEEH149x107°, 0" W = - 16.1,°He/*He =21. TR/
R, BFFE, 7T AR A5 IR X | 5 300 3tb 058 U IX 01 3] FE 3 08
AMARRLL 6 1 22 : 72 SRS R MR, REX R AR
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Fig.5 Isotope diagrams of n'” W against ¥St/*Sr, "*Nd/"“Nd, " Hf/'" Hf, ' 0s/'® 0s and *Pb/** Pb for 10 main oceanic

island basalts
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R B Z R P oAb BRI IE AL BR 5K

(1) FRATCEMOs ALK, B THIBAREHHRZ Sm Nd,
Rb.Sr.Hf\U.Th.Pb A THR, X FHE X AR & &
TERMFERABF ¥ ,0.03% ~0.3% 08 V45 XY E
MIAEAR RS BXETEERESZREPEENEL,

SBeRESE™ Os 1™ Os, 1B ZE BB 1L 2 V-4 R 17 4
T, 0s BT A XELLLYIR, B BTE T8 PP 08 T4 R X
' Re-'" Os FI'™P-"0s AL KA R BT R. Hilt, 4
DR ZRAET W"W RE 5" 0s/™0s HAEMHANK
s, MIBCHEE B3 hERZERAEN V" WHEHEHR
Sr/%8r ' Nd/" Nd " HE/'"" Hf ' 0s/'% 0s ™ Pb/*™ Pb L
EZREEAHEREES)

(2)BFEHEME TR, HEEEBEKMAEITTE, Mundl o
al. (2017)4&MH, ~0. 2% % & )& B I A K3 g At I8 X iy
BEGHTRIRET—FU L EERERESTREY
= B 5998 328kt 0 B B £ (Ireland et al. , 2009; Rizo et
al. , 2019) , Rizo et al. (2019)i\R W ZEEEALFMET F8:0H
Y , TR R TR B R RS T WRFSR R,
HERBHA R EMNEMHE W BEEGHEALR T HERX, M
BEKUTERNAR, BB THEZRETRERETR
BEAR KB E, LM, Mundl-Petermeier et al. (2020) 7R
TR REXAMEBLEEX RGN 58], RALR
“EMBARAREL I FRB/NF 10x107°, XULHE
BERERNBREHTEKR A TR E S, X OARRE TEE
BMETEREEASMBE, Hik, REESTRERZTW
THGBERETR EEOMENE, I W W /B HTIX
Ve EAE A J1IER

BRESZTRES, &MARER DR A BN R
Ho 8 AR =8, Nakanishi et al. (2021)IRFH 9 REHBE
fafE (47 TREEA I JEMERMNEREE) AEL
WHITHCW(W 58K 550 x107° ~3638 x107°, W% W =
-7.8~ -1.7),5 La Palma # Tristan da Cunha ¥ 5 %X &
43l BRAREE AT RELL S H S X R A TR
) & AFIE R IR TR X% W™ W TR W, RS R X ) B
SRR RS AR A (X B RX LA R Y 5 A B s 08 AR 45
HAHEZ R OIR A, AR B AR A PR S p W
{, 4h, #3E Schapenburg 1 Diamicites £} iR A B4 B
BHARE (0'PW = ~10 ~0) (Mundl et al. , 2018; Puchtel
et al., 2016), WRFRHEFANEGREHEAERSH
(Reimink et al. , 2020)

2.2 WOWEREZMETERNNY

Rizo et al. (2016) ¥t 5 T Baffin Bay F1 Ontong Java
Plateau % XA H) W . He A REHE (B 3.%K2), HB
HEERE, Kruijer and Kleine (2018) F{ Kl E T Ontong Java
Platoan BEGH) W IR 2 41, #6784 p™ W = 0.4 ¢
5.1, WA R%¥ . Kruijer and Kleine (2018) 1A%, Rizo et al.
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%2 Baffin Bay 1 Ontong Java Plateau M XK BRI FEH W
S W 0’ He/*He th{E

Table 2 Average W concentrations, p.” W values, and *He/*He
ratios of Baffin Bay and Ontong Java Plateau flood basalis

BRZRE
Baffin Bay 50

WER(x107°) wWBW{E >He/*He(R/R,)

22.9+5.4 38.6

Ontong Java Plateau 23 23.9 £5.37 No data

B BIEET Rizo et al. (2016). Ontong Java Plateau 9 p'2 W {577
FEE, TR E SR PRGBS R R R HETT R

(2016) R A '™ W 5% AT B B U R 21 72 AR G L 1 AL
MR R HMBERTIE,

5ESZTREME, AWM MRRZTREN W EERK
(HMER36.5x107°) , W WHAIBENERE (HEN
23.4) *He/*He H.{& M #H 81 (#9139 38.6R/R, ), Rizo e
al. (2016)#8 W'*W ER® HETFREEE R MA,E
BABBRERLREN W SR 5 He/'He HAHIFIE, A3
WH,&E LR Mundl-Petermeier et al. (2020) $2 4 45 =t
MBIR X RF, BT R A HuE A VT BB e R 8 (W S B oh 8
x107° u'®W =0."He/*He =8R/R, ) R HIHIBH X (W &
HF5x107° W™ W=02He/*He = 50R/R, ) FIAZ 18 45 I X
(WEBHX310x107° ~4500 x 10 ° u'® W = -220,°He/*He
=80R/R,)LA25:73.5: 1.5 WABILIBETE B XFHES
BRI Bl T 55 KA S AT, (5 5 300 3 08 U X 4 0 BT o5
BIER . A4, RATH SR IRE I8 A N2 RS e
AR EBFARE? Jones et al. (2019) IR B — %
BB MR S AT AR R A (8] R - s B A 7E R IR T 08 V15
B, HREMSHER REHRZ I ERKERENE
Bg R X Y1 EF, MAEEMN AR R XFEE S,
TR ER R H0S AEAT , B ST R b A SR A B A
TEREEZE ARBRNERZRE  AEREHT=ETH
BN BB RTRESHE, XHEET, BRK
REF " WERE(+20) AE[KLTREF p"WARE
( =20) BT F&RT LA st A sk AR i 5 P SR AR

2.3 WOWREHH MG EEE

BRZSAHEAERISN BT AER T T 21 MBS DR R
b W REAR, A FRBEXNEERE
( Mundi-Petermeier et al. , 2019; Mundl et al. , 2017 ; Touboul
etal. ,2012) 5% 4 2 ¥ i (Late Veneer) WE B A
( Puchtel et al. , 2020; Willbold et al. , 2011 ) F{ER B ZEL
FAEF (Rizo et al. , 2016) , XEHERIEH HEHME (BHF
TEREARZL, THRE S W AR R L RER
XX BAE RN AT B
231 R¥EEMBRGEBRA

Puchtel et al. (2016) % T B ik Schapenburg £} {25
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B ' WK -8.4 £1.6(2SE, n=10), 341l "W A H
HIHET R85 57 7= 4 K HYW A8 R X, X
RN FRERSHEY, A RS B3 BR
H/W BEDBEKERE, RN REFE—-IRENME
HE/W HAE B R IR HE IR X (Rizo et al. , 2016) ,iX 535 X f#
FESREERRABERN W "W RR%, R, XMERE
FE 2 XELARR OB 1R1 R : (1) B B M AN T8 28 5 2 J5 0 3 108 U
K IT7E 45 {CAFE IR N7 5 o 5 B B S AR FR L 2R
B (2)"Sm-""Nd K41 R RAE R HI8 9 Rid B Pl
TR TH-W AR “Sm 2 o FEHR'CN, K5
#2% 103Myr, HF Sm FHEAMER T Nd, € HY/'W HEK R
SR IR X o N B A K Sm/Nd LUE, SR, HE-EH'Nd f
REMCW RRBHIARE R, E5HIERIHASHIRE S
AN Nd AL /NF 5 x 107° ( Reimink et al. ,
2020; Rizo et al. , 2019) , BT, Nakanishi ez al. (2021)3K78
T 10 MEAFIE SERESK W“W( -5.9£3.6,2SD, n=
13) 1l W'°Nd(2.7 £2.9, 28D, n=6) B XBEEE
BT REHBEX, A4 R e s S RATELETRHEA
T UG ) 30 ~35Myr, ZETEIEEE T HE - "W R & &
RAHMHIRE R LR (30Myr) , "TREVERS /D
2.3.2 ERAREWFAFRIBAN

JEI A RN, TEH IR AR BRI, 24 0.3% ~
0.8% HiBR B/ RERB R A YRR R E T, &
REER EHRAME T, XEEHEEEMHREE W
(100 x10° ~200 x 10 *)HFH'CW(u'?W = -190) , %%
WAL 08 4 ' W {E (Kruijer et al. , 2015) , BIRAAF
AEBER bW RHEBRREN 5 B2 RS LAY
—H R AHBE X 455 (Dale et al. , 2017; Mundl e ol.
2017; Willbold et al. , 2011) , BI40, KRB BREH p'"W
M 3.5Ga B 2. 5Ga |1 - 10 F| + 10 A A (L BB R 0 J5 1 4
HEYRZHREARLBXMER, B TEEEEYRA
A SHEALI Nd R RHR, XFHERMATUEBRES X
REPW"WHBREN W' °Nd BEREHHLR, Willbold e
al. (2011)XFbMEREHITT 3 M IE: (1) 76 A BRI B Rt
B RN —/DE2 S BEMBEAD MER G S, FH
BREKMTEESRATI YA KT 80% L£H, W' W H +
15; )R WS HAERZY R L8 oW EEZE 0,78
FEHTRTBAZLHKE; )W EREAL~Y
RETRBEEHERZY RN TS, n* W RRH
KIUF=YK V8T J5 1 A 8 2 90 T PR S AR A B | 3 8 X380
R, WREIR A RS EME Y ERE AT, K
WRAMEPHE G ASRRE R REREIRME, =
REEBTIE, MM, FEMRI DR AR FERETES BB
AP, BERANSREMEBRERE TESERN NEHE
KBS BRI RSRS W WA RRENE
B A8 3 ¥ (Puchtel et al. , 2016; Touboul et al., 2012),
Schapenburg £t iR EH BEERIMBEHUTES W &
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B 91 A5 35 1t (Puchtel et al., 2016), EHB &ML,
Reimink et al. (2020) A0 b8 15 X 58 E 4Rt L R AL AT
A, MY R AT AR E 4, B R
THEREREXBERETEEENERESTIHES.
H, X ERR ST R ITH, BFEEE A NE SR
SRAEA S R AR SRR TR W R R E b R
2.3.3 Rz HESFAER

Rizo et al. (2016) A, AR FEFHL & 30 ] T HoBRAZ 18
SRR IR B8 4 RAE I S BOBIS R 0.1% ~
0.2% &R, XFFELT, AF I8 X85 A58REHETE
ERATRERAMIN, T W [E AL K AR Bk F H 5 i 4
BIROETE] . RBURE 5r TR AR I — N X R BB AE T, BP
RS AT AR B A b8 b, b8 5 50 72 5 R A9 B -
ERABEIBRFEETRSE, X 5LIRMES R
M.

TEEBE, R (BFEMEXMSHEITRY ) BEH
AR B R S WS T REBRX K W [ & 48R
(Ireland et al. , 2009), PEFE#fk -84 W(1000 x107°),
pPW= - 14 ~ +20, BERHEYNEMTE W(FHH
1500 x 10~ ~2700 x 10 ™) ,5% ¥ 7249y [ 1  v UAR A FELA
HHEARSGEREFREHBHE 0" W 5% (Brandon and
Walker, 2005; Ireland et al. , 2009) , 55— 4, ZHKEHR
HFEEAH W W EiE +20( Touboul e al. , 2012; Willbold
etal., 2011) , AT DMERE M Z A ' W ERERIRE.
BeAh A0 v B 5T 4 o BB BB < R T AT BB LA & T MORB
#*He/*He LG8, AT L) f# #2 Samoa F Mangaia £ 5 Z R AR
H{%#° He/* He {8 (Mundl-Petermeier et al. , 2020) . 4R,
YRR T K B, AR S St T W
TR UMK E 10 x 107° (Konig et al., 2011; Mundl-
Petermeier et al. , 2020) , B mhEEYRRMASERER
In(Mg/Yb) #1 In( Si/Al) {8 P&, {8 B¢ 3T Nakanishi et al.
(2021) #HFHEMEFE B In(Mg/Yb) \In(Si/Al) lL{E S
W SR WOW Z A HBE AR

3 W RGLERIBR B

Trgnnes et al. (2019) {2, FEHIBR AR LS )G, A
IR BRI, BRI 4 St vk BE 1 b A% A0 38 43 B4 A4 b 8 2 1) AT
FEENRA T REMZBAEHEEER, KPP EANEEY
AT RE R 308 P Sk E AL VA R B b A% R M R, st 4% P T 3E
i) — AL RE S R A e B H A SR P P (Hirose et al. , 2017)
ST, Trgnnes et al. (2019) BA iTETER KA HBRE L5 &
A AN LA TR O AT AR A . IR R A AR
FABILE] , U RSME 1 e 54 W RO R L, % FBF
REEHEEERN W RMZEWARTHVERN, BRiEH
WAL B A P,
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3.1 BAERWENEHEAGE

Buffett et al. (2000) 2, SMEHBE SR TREE T B
MERFLERAFIHERT DR, EREE KHERIYT
Yy, ) B A i@ AE (& 6a) o Ohtake et al. (2012) 4R
A —FE ) R E R T E & Fe iy (Fe, Mg) 0 BIAZ
AEEA T D' BREHERAR (A 6b) . R, XFFT

BB MUR T 100m SFELRNER, RBIMEERELGEA
kg4 (Poirier et al. , 1998)

3.2 SR

AENMERENEEEEHEAETESE SI.0SHRT
% ,Hirose et al. (2017) A%, EXMER T, ML TR
HA RSB TH SMENEALDEIETRIPIR, RS
Sk YA A% P Y S AT DK RS T R X B T b
(E6b), Rizo et al. (2019)3RH , W AJREIREA 5 itk A BIiX 2
PP PEE DB RRX, MR FERETEUAR S it
Ao Wade et al. (2012)A%, W & TT BE R BBRASSME S
MEREA R, EREEKEAYTIEN N, W BE L RN
FEMAI K, X HE— B InE W AR B, Am, X
i A S AR R A5 W RO HIL I T BB SR ZUK R T 854
REE R &4, BRIIRA BN R KA T WK
B, AENTRIRITAECTFESENER.

3.3 mRY#
AT BEER T AL RRAFHTT 8. FHLET

1% 08 4L 2% F i R R

E6 BMEIERRILERRE

W HSEs 0K il E' B & RN T 308 DR RERUE HE
PYTFROTRA : (a) RS ERBABBHTIRTHERAS L
77, W B (Fe, Mg) O Sk M H% & MR ; (b) REBEER AL
YIRS , TR BEZ A 1o W E 5 (o) URBEL R F
RN B S BIH08 5 (d) Bl AL 4 St

Fig. 6 Mechanisms of core-mantle interaction
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fERM, BB LFHEEANKETERHITENSAT#
PEE R E K (Van Orman et al. , 2003) , Hayden and Watson
(2007) Bty iRFRGHETLEM WA LLELRAT BN E R
HBIADE, yBEENEFEBRRTY #HFE(HE6c), Van
Orman et al. (2003)3%H, W MY B b E E 77 0 R (K T B
1%, BEE RS B FH T 6 , 7E 1450 ~ 1600°C 22 6] 2R3 i,
A AFE 08 Y 8 1 ~ 10km BBE RS, B DA A MM IR X
Yuan and Romanowicz (2017) i#— 48 1, & h RN &
MERENFERE W ESENEA VHEER, Hit
MR B Z ) R BRI T S A S SR/ 4T T BER
M ¥, Yoshino e al. (2020)#RF T AEGH MR KRG T,
WETHBHE(REYNERGANAEGTEE) WRAY
B, SRRV, FEEME AR, XY B RERE
THBBEKE W, AR RET W RARAR. MRE
BUTENER-BERESARUERENGTETHRT
10°, R 5y o A 3108

R, XYL BFE—%$ W, % —, Hayden and
Watson (2007) i MgO G 1 RAAE AR, AER
MAORAE Mg, TR REE N R ALY ELE
. B, THBRFERESHKYH, EHRY BRAES
BA W BT BN A ERE. S5 Bt EE (B
B B2 i AR BE ) F1 T ol P B AR R E R S M L T B
ERTWHKEEY#. $=, MREBYLHFEXHMLE
PEE 08 R Bt 100km, MRS G AT B W, HNW,
SRR TR F T & T T e, B, B8 58 R 8
HXRTBER/NT W, BRE A BRI R REMEITTR
BEM WV AREMNEE. IHESHRAERELR
T EBTRARZEHEEERRN EZENH,

3.4 BRUFTEER

Frost et al. (2010) & F ¥t hn#4 & R A X BUAG FE AL
(laser heating diamond-anvil cell, LHDAC) £ R T % 35 7%
BREERMGT Fe-FeO FHEKE, BN T —/N RS FER
RIRBRIN R R TR FEIEM. Frost e al. (2010)
R, 3BT LS Mg' =90 (9T 38 L% V45, H
EOFRRT6.7%0 E'BHS D'EH#ITRANAEL SR
RRL: DR (Mg, Fe)SiO; HABARMER E'EP,
i E'EREEBMNEZHRHIEA DR, XY R b
J2# 34vol% FHbME I T 2 ) 28vol% , J& LA TR 35 4% 08 V- IR
XA RS IR X, Mundl-Petermeier et al. (2020) 1A
AXFNTBXERSRRERG TEARBRANBRE, &
F W ZEFG/NBOHE 22 (8] 4 4 #0H BE B B R T - e -
FEYBEE BESERTH WV LERERERSHAD
BRES, R, BRI € TLREER W ERFHE
E&UTHRER-EREDEITH.
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4 &R

CHE-W A R R BB BRI, 6 W R AL
RRARHREBHEERANEE TR, FZEHEE
fERW W R ER, ERBUTILERERAR:

(W2REZSXREPTHFEREN VW EE "V 5]
' He/*He BARHRAE, W ARIE BN N B i X AR B 1E A1 i
B, B EER e S R AR B RN TEAET
B TAEIR X, R X YR Z R R EERESEFE L
ISR X | E B YRR S, BL LA EE
PEERZRE. SAMNEHRDREFH WV ARE
WATRETE B TR R 5 Ko

(2) Baffin Bay I Ontong Java Plateau % ifi Z i & F )
pOWERERRIRSHSXRELMU, ERHHERER
VIR L BIE R . XY LA A Sk B 5 T M R SR B
S R X M o L TR A A SR P A T AR I o R R
REBE MK RAE , 2SR X YR & R gk B 3™
4 THEBB/N AR PESTRE.

(3)W R R M AL AR, W ] ARE
YWEEHA LY HE  RAY B S S8R T R
FREMEFEBD ST, BRI Z LREIE,

B, ZRHEEERNIRBRAIE BR M ARER, B
EFHERARMARR SRR EATF R, 1R
Bl SR,

i REAAIREVIERLAGREREHNASE
MR R . B EFRAN AR HNBRREE R
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