Fos8hk Ha4H A N
2022 % 7H W B 3

Vol. 68 No. 4
July , 2022

GEOLOGICAL REVIEW

Mg BRI = REERERIBHEN {

)
\&
v 5% 4
= YRR -
BAEHLD ExED BED EHD RraD HRD o e e

HAD KR 58

1,2) ﬁu\}/&jilﬂ)

y R

1) B R SF RIS 5 424 T REF B, I 87 B0, 421001 5
) WA A B I S IR M AL AR RS A S S = I RS AT FH L 421001

MFRE: MR ARG X R AL AR AR R A A RIS BAT 2R S, PR A 2
M BR TR AR BEAG PR 14 T 237 | B AR 5 R RO PR 38 DIAR G . v A AR PR AR R AR w2 ) 24 v [ AR oo A
P 3 RV U 14 S B , % b g 368 A0 A R AR e 8 IR 6 B I A T B AT E BRI, B S R MR T Mg /R B
Mo RV BRAG IR B, 1125 17 88 [R5 B Bt v [ AR TR I B0 19 S 9], 3 1 v A AU e 34y vy RSP A R BT
IR R B AR TS/ U -5 S M A A T, 3 o T b B 0 1 Mg () (o 3R 2 B S JRUIAT b, 45 Hh
BRI R A AR, B2 11 22 [ (0 Z K5 7R B R AR RIS BR IR R BRAE PR A R 4

SRR TRARORAEER s AR v AR R4 B 5 Mg IR 3R 5 A7 BB DT 5 AR 5 vty RS- PR AR AR o

AR PR3 R K Bl A=y Pl L R R 2 (1]
{18 T S M R 3R S B A N R 2 — TR R G Z [l Y
T A B A 5, b3k 2 2 Bk 29 ot b BRORL B R Y
10% , FE WA T UURRBRIRER ik 57 0 K il v
(Falkowski et al. , 2000) , ] Mo BER BRI 65 fif & 7 Bk
Bk 1 B9 90% LA I ( Dasgupta and  Hirschmann,
2010; Yang Wei et al. , 2012) , 50 ZU 50 25 55 s 0
() 2H LA ZE 1

Hh e mie (AL A LI AT HILK ) 388 8 AR TR AR
VR IHEAMBERTR AR R G, e &R 0 ikt B 5 9K
LB AR IS 2 b, HA TR A3 SR A R AR E Ml
i B A TS 0 v 33k — ok PR A T R R A AT B
( Zhang and Liou, 1994; Zhu
Ogasawara, 2002 ; Dasgupta et al. , 2004; Yaxley and
Brey, 2004; Kawamoto, 2006; Poli et al. , 2009;
Keshav and Gudfinnsson, 2010; 5K 37 K 4§, 2017,
Plank et al. , 2019; Hilton et al. , 2020; Wu Hailin et
al. , 2022) . HBERERBRAG IR AT 70 42 BR AU AR
b, A= i 2R F M 0 A B A
(Hoffman and Nehrkorn, 2009; Hyde et al. , 2000;

Yongfeng and

Hoffman and Schrag, 2002; Armstrong et al. , 2019;
Manthilake et al. , 2021)

Hh AR B A B AR LR R AR T s A
PR AT ARIEE Y (>200 km) (74 1 HERE 8 A4 iy
57 SR A AR (<80 k) (A T L Y
A g e A AR D RN DA F) S R P38 5 v
ARHR A B X R A BB IR LR 7T g S Ae L FIAE R
A AROAR 22 R 4 Ja 7 R A O I8 4 48 DD A Tk
W52 2 T E NS E R Z K (Fan
Weiming and Menzies, 1992 ; Griffin et al. , 1998; Xu
Yigang et al. , 2002; Wu Fuyuan et al. , 2003 ; Zhang
Hongfu et al. , 2003; Rudnick et al. , 2004; Zheng
Jianping et al., 2004; Niu Yaoling, 2005; Liu
Yongsheng et al., 2005; ZXI&5G, 2015, 2017; Li
Shuguang and Wang Yang, 2018; Liu Jin et al.,
2020; Duan Xianzhe et al. , 2020; Chang Zeguang et
al. , 2021 Ji Zheng et al. , 2021 ; Wang Chen et al. ,
2021; Sun Pu et al. , 2021),

Hh ] 2R AR A PR TR R AR P A 2
PRIl VR D DA 5 1 R TR PR Bl 7 A 8 AR G, S bl 17
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TRERHIAE A (1) H3R 3l )1 27 %00 ( Huang Jian et al.
2015a; Li Shuguang et al. , 2017; 25 BE G FITE 7,
2018) o PRIt AFF 5T v [ AR A v AR AR AR A B %
T 2 vh B A A DB A AL A A
SCo SR KT r [ AR A o A R RS IR AL ) R i AL
PR B A AT 2R i AR E 2 5
FRIE A0 BEURBEOR 1) 3 Tl R AR 32 A AT SR AE AR R 1Y
i (Follett et al. , 2014; Liu Dong et al. , 2015;
Tappe et al., 2017; % & K, 2018; XI| 55 i 45
2019; PRBESE, 2019; WHHIANFIK A ARG, 2019)

VAR, 5 Mk Ak 27 ) 67 2R BRI IR AR IR
Sl B 2R S A R W o A T T A T R
(Huang Fang et al. , 2011; Z=8EJ%, 2015, 2017;
Huang Jian et al. , 2016a, d; Li Shuguang et al.
20175 5% i & A1 X B8 | 20185 Tian Hengei et al. |
2018; Wang Xiaojun et al. , 2018) . Al AMK K i
BEADHET S e W o 456 1 05 U485 B — Se 0 58
R MEAEGRE B RN R R JE, K MHR
BRI IR ER 4 8 B 1 5 MW A e W R 25 5 X X 5T
TREBIRAGE A H 205 L, Mg [l 28 2 B A A9 7 5
GEARBRAG PR T B A3 1 VR P R OK P R Ak 2
Jo o A A A A T Rl KA AR K
B A S A 2R A )RR T 29
M. BEE R T B R R B AR Eh
Xof v AR F e AR AR B AR BRI PR E LR 2, 83k 1 vk
Pl AT A RO A B IR 5 TR R AE BR A 31 758
o S T L 2R R 5 A el Mg (RIS 28 A 5tk i, LA O
Hh | AR T A R S BRI LR A9 1 — AP 4 1
S TR
1 R RN B

Hi AR TR Bk Y Az 7 e O T R IR PR
UEAEAR AR 22238 1 1ok ) 67 2R 73 B 1) 5 1k X AR v e
PG R A TRISE .
1.1 C/Ca[Ef%k

Tk [ 5 229k )02 1 T B 9 TR e A B, e ) o
LA B X A LB OC (8" C /N T - 15%0) Fil
TeHLBK IC (8"C {H K F - 10%0; Deines, 2002;
Cartigny, 2005) , ZJ 95% (¥) ‘K LLIAE FH R i 1) K38 4
BRI TCHLBI (1] 20 3¢ Y5 Btk AR FRANT i P-4 2R 5k 1R 6
FIUHE S5 AR ) | Ttk [ 057 38 7 5 T LA oAk, I H
TEA KRR R & & B3 531 (Javoy et al.
1982; Mattey, 1991; Graham et al. , 2018) , Fj A#2
M RN R (Ca, Mg) 52 XS 5HBAE IR W

BN, Ca [ 2R 78 7 5 o A8 vl Sl o s B R0
(Huang Shichun et al. , 2010, 2011; Kang Jinting et
al. , 2016; Zhao Xinmiao et al. , 2017 ; Zhu Hongli et
al. , 2018) . 44, Huang Shichun 4§ (2011 ) W% )
— LR R R LR 6% Ca 5V Sr/%Sr L FAAE,
N L 8 A7 Tty 2 DR R AR B ARF b, 1T Tonov
45(2019) AR 8% Ca {E I A~ BE A7 B U9 PR F PG 24
BRI AR, VEAR A 5 738 5 3 A0 T it A 1) b g 4
WF5% 2 B 5 16 8 4t 08 ] 7 2R 20 LT B 22 9l
(8**Ca = 0.81%0~0.83%0) , TE fm K FE [F] i &
W7 1, PR T AR A 5R Z0 T 4 HYCa
¥ Ca( 8" Ca) MR FREAETER K2 5, HIE Ca
[EEDAEFIN 2P0 SA¥ Shiit e N = Nl P RE R veE 92N
ERJT AT Ca Zn Mg Li 2[R AL R 45 G 7m i,
15T AHOCHUR , A SCEBRAGA KT Mg [F A2 4
KNEE,

1.2 Mg E{ir&

BEJE T TP A JLEE W R b BR 5 DU E 1T
R, T RIRER BERRER W h . >99. 9% 5
30 TE Hb i A A FOVE A7 0. 031% F2 BEWA A7 Hh
FeREAT R A, R M b B P BE R
IR FRAR Y, /K Bl £ <0. 001%0( Liu Fang et al. |
2017a) , BEAE R ERICE A Mg P Mg FI*Mg 3
FaoE WAL &R, 78 3 AR B b 3= B8 43 0 2 78.99% |
10. 00% 1 11. 01% ,** Mg F1*°*Mg 2 8] A AH X 5 1 22
Ik 8% , FLOR Y B ek 2 4 L DA AE b B o AR b
Az 0 O AR AR B ()AL 3R A AR b o
IREEFI S 2 —, MIHE Ca [RI0E R &, WA AR
PR ER A b 2 [A] 1Y) Mg [R) R 4 K 2208 1T 35 5%,
[ (57 22 A7 32 S5 = &, PR, Mg [l 2 3R
SEXE A TREBIRAG PR )2 B B

8% Mg .6®Mg 5 /A (Galy et al., 2001) 41
.

[n(**Mg)/n(* Mg) ] e 1} % 1000%
[n(26Mg)/n( # Mg) 1 psuis
g LM/ M)
[n(*Mg)/n(* Mg) 1 s
DSM-3 Jgpfe:
1.3 REWLEPH Mg B RAK
R OKIE G /Bi5E) Mg [R5 24 25 5+
B8 (6 Mg= =5.5%0 ~ +1.8%0c) ( Teng Fangzhen,
2017) , Teng Fangzhen 2§ (2010b) X% 3¢ [ pd K B9 #%
s e i A T AT T RS, e IR A ) TR
JE B T e A, XU B i | KU 5k AR ik

526Mg= {

1 } x1000%o
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WA Mg [N Z 48, 5 Mg R 2R s T
M, KA B — I B R 28 4, FE 6% Mg
BIME N - 0.83%0 = 0.07%0 (2SD, n = 25) ( Ling
Mingxing et al. , 2011 s PNEIEE 2012) o KRESEEIK
S H I 6 M 296 28 Kl KA A FH IR AT K RN 5 28t 7K
TR V5 % B9 ( Tipper et al. , 2006b; Brenot et al. ,
2008) , AN[F 22 5 i R B 14 ¥ 7K 55 HE A B R I
JoK ( Foster et al. , 2010; Ling Mingxing et al. ,
2011) , YRR AE A K ) — A~ FEZOR IR, H 6 Mg
A S 1. 1%0, ELAT O IRE 7K T 58 9 B Rl 7 38 41
(Tipper et al. , 2006a; {27 B 45,2008 ) . F5 A Jii
IKIBE R BN R 2 — RIS R, 4 iR
KM B R b RE TR A W AR Mg [ &
(Tipper, 2006a; =, 2016) , 1M i 20k R £5 T I /K
(8*Mg = —1.7%0 ~ —1.37%0) HLIR A HERRER T i K
(8"Mg = —1.1%0 ~ —0. 77%0) A KN 8 Mg 4
(Brenot et al. , 2008) , X 5 Hk R L Mg (A K2
AH—3LH), Teng Fangzhen 5 (2016) X ¥ FE UL
(Site 144 Fl Site 543) [ Mg [Fl {37 Z 4 /i, (6 Mg =
—0. 76%0~ +0.52%0) FF EWF 5T, K & & R £h =
(Site 144) A HE R BEFR S KA M, Wang Shuijiong
25 (2015a) XiF 2 [ X T A 9T, & TR 2 B R 6
I RETRAY Mg [R]7 28 4 AR T8 & ik R +h A 19 b
T, 5% B R 1 R I XA L A — B0 Mg R
KA (E Mg AR ) 4 Ll E TR XA #EE
PR R R IR A, 6% Mg 1 5 Mg/Al, CaO/AL0, Fi
Ca0/TiO, 5 7 #H 5& £ ( Wang Shuijiong et al. ,
2015a) .

1.4 HugrhE) Mg BIGIEAMK

g B A ¥ — % Mg [\ 7 R 41 % (8 Mg =
=0. 25%0,~F- ¥ {H 5 BR R B A7 (8°Mg = -0.28 =
0. 06%0) A1l ( Teng Fangzhen et al. , 2010a) , 4x¥K
IIARITE TR Z A (MORB) 78 X il A (OIB)
KRG Z R A1 Mg [R7 R AL A 4 — (5 Mg =
-0.23+0. 19%o0, F[HH5E, 2011)

H Mg [R] 17 28 4 i (6 Mg =~ —0. 25 +0. 07%o,
Teng Fangzhen et al. , 2010a) 5UTABRIR £L A 1Y Mg
[ 37 2K 4 8, (6 Mg = = 5. 31%0 ~ — 1. 09%0, Young and
Galy, 2004; Tipper et al. , 2006a; Brenot et al. ,
2008 ; Hippler et al. , 2009 ) f7-76 I & 25 5 | A i i
TEH o W AR B R SL 3R AR AIE 1T LA 7 DR R 46
i, b AR 20 B0 5 i A X s B
% Mg [F7 2 FEY Se/ *0Sr 1, 28 B & DT AR iR 2k
-5 1 A AR 945 R ( Yang Wei et al. | 2012)

1.5 1R HIT R Mg B AL RARK

s rh AR b TR BRFR R 2 Bk 3= 2 I AAAEIE
X, KIEMIIIE BEZ 1% 28 00 bty 1 6] 5 v K A
HAEHP A TURY , 5 i 1 R 20 RO o
AR | PRSP SE T R O3 Bk R AR JE AN 2 FEART ol
IR R PRI, T B A A R M RS M 2
RO S %) B S R B (AN AR £, R R,
%) (Alt and Teagle, 1999; Thomson et al.
2016) ,

Wang Shuijiong %5 (2012) #1 Wang Xuance 55
(2015b) #i1& 1 R AR PG AE 5 v 4 A R v R
H(CO, HHIFA®) HAMK 6°Mg 5 (7 2
—1.38%0) , DAy X ST i iE A i 8% ) AR O Y 41K
8% Mg {HFFIE AT RE 4k 7K T 1 8 ¥ 76 (1 P AIE , 0 7] RE
SEAEMR i AR b 5 TURBR R R A R 2R 584 s
7 945 5 s Huang Jian %5 (2016a) [RIRE7EA A AU BT
FEHALIA Ry B AT 8 BT 7K o AN S B Y
Mg 1% 2l Fl1 5348 ; Wang Shuijiong 55 (2014a) BF5% T
Boe A AR AC S AN 1L 1L A ] A8 o
J& (2R B R BR300 s b s R I A
At e ) fsa (R a8 s ) |, 49 H BE A 722 o
FERERYINTR , MgO il Mg [R5 & e84k, A A1 %
KR B BRERARF S BB K S RS A 2R 3 Y Mg
[A)37 25 4318 ; Wang Shuijiong %5 (2014b) Z250F58 T
IR 1R 7 BT 1) SR B UHP KB S OHAT Y
B IR R AL R S, K Bl R a5 R A 1Y
Mg SHubE (8 Mg= -0.25 = 0.07%0) —%, 12
AL ZETE R BIE rh A B R 6 A0 VR 5 A SEAIR 1 67 Mg
H(8°Mg= -0.6 ~ —1.9%c), Huang Jian 55
(2015b) ZBURKP-HEFEREE 1256D ik il 5
HumE AT ALY Mg R R, RAM AL RAE S
et 2 BCE A ALY Mg [R) 67 3R 2H

(B4 Hh 0, TR RIS 5 2 A e 80f Al ik AR
(1=200°C ) , H Mg [0 3Ry — bbb 2 i, YTt
TN 5 A TR P T RS XU A R 2 Mg [ o7
AP L, BRI A R R A Mg [
{7 Z AL Liu Xin et al. , 2017b) , (ARG 7
JBK AT 7 A 5 MgO FILEAT B 1Y Mg R 28 4 i
& ( Teng Fangzhen et al. , 2016)

1.6 SERHISRIANE R ITERE
Mg BHIE AR

B TR R BT b 3 0 A I HLAE IR b A v
FIREZE T T W6 A0S o 38 5 0 43 45 il 3l 72 ( Wyllie,
1989; Wallace and Green, 1998; Hammouda, 2003;
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Fig. 1 Schematic diagram of the transformation of the lithospheric mantle beneath Eastern China and the subduction

of the paleo-Pacific Plate in the Mesozoic( modified from Tang Yanjie, 2021&)

Ducea et al. , 2005; Doucelance et al. , 2014; Collins
et al. , 2015; Zhong Yuan et al. , 2017; BR&E K,
2018)  FEHL I I3 Rl R —HE R S AR
FiidFE Mg [F 47 2 JLF- A 5318 ( Teng Fangzhen et
al. , 2007 RAFEIIAE2013) , R Z TR YL X
TRJBT A IR ()7 2R AT A b g 58 X ) [ 7
E Y il ( Teng Fangzhen et al. , 2007 ; Handler et al. ,
2009; Bourdon et al. , 2010; Liu Sheng’ ao et al. ,
2010; Teng Fangzhen et al. , 2010b; Huang Fang,

2011; Philip et al. , 2011; Yang Wei et al. , 2012)

Hh | RV A RETE T S A e o R rh 2 R
TR i, v R R ) T b % 2 ) A AT IR ) Y
T8 7 A X B A I (TN 7 A B 3 R Mg [
L F A3 1. X A R Ml R M S (60 Mg =
=0. 25%0) 1) Mg [Al37 38 20 B 24— Pk AR DL, 2
VTR KL B AT 0 S (6™ Mg = —0.28 + 0. 06%o0;
Teng Fangzhen et al. , 2010a), Liu Sheng’ ao %5
(2011) RIAL R A 4 2E RGP Mg [RA0 R 41K
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(8"Mg =-0.21 = 0. 07%0) 5 Hulp 75 15 25V il N —
2, Mg B e A i E A S SR Mg
[l Z 431 (Liu Sheng’ ao et al. , 2011; 3%,
2011) .

2 P EZRAR A RS TR R A

HP R AR g A R AR s R
ARAE CEISE ) 28, AR TR R B % A T ik A
BUE R E N AN ORI (I 1) . 2k
A, Al SR A SR Y b 7 3 Y A FE L AL
FE LR MERE 1 7 HERIONE e, A LIRS O 200
km (B A KA, 19995 Zheng Jianping et al. |
2001; Zhang Hongfu et al. , 2008; Zf&IC%, 2008;
Tang Yanjie et al. , 2013) , WA AR, A2 b va 8
R R AR T R ) S R Sh A SE IR A, H
FEVEE %2 T AN R BE A (#REE S, 1997, 1998;
Fan Weiming et al. , 2000; Zheng Jianping et al. ,
2001 ; Li Xianhua et al. , 2004; Wang Yuejun et al. ,
2008; ‘& H #£4F, 2012; Liu Chuanzhou et al.
2012) , HFAEAR, ARt v H 38 A B AR B s A LR
JE5E 60 ~ 80 km, A1 el i v 49 o 2H B A o |
BASMR AR 2 0 M R AE | i e R il
T Sr—Nd [A) 328 275 400 MRS 5 2H 18 ( Fan
Weiming and Menzies, 1992; Menzies et al. , 1993;
A, 2019; Fan Weiming et al. , 2000) .

O TR W S AR 43 WA B B, 5 — A D i 0
R AR A I 5 — B Be e db e hiriE 5 R
IR A A B B ) Z0 % YR — 32X (Gao Shan et al.
2008 ; Meng Fanxue et al. , 2015) , 35— V807 = 14
JEHTEACHEIY (25 Ma J5 ) |, A 1 5 4R 25 Dk i 3
242 70 km ( Xu Yigang et al., 2004; Zhang
Hongfu, 2005; Zheng Jianping et al. , 2007) , XfF
P, 2R BB (2015) TA R 2% A B4R BA Bk IR R )
i [ ARG B S A S — 25 TR IR R

Hh L 2R AR S A R A A 1 o ) 5 B A R g
PR TR Z M 2 Em e, B T RS Y
A MAEZ B IR (BIRFESE, 1998, 2000;
HRAIZE e, 2013; B4, 2014), KL,
AARKE T B 5 AL b R A e Al B 1 1A R A A

RZZ BT T v 2R ARG 1 St 2 A
ARG A ELAAR % 7K & ( Xia Qunke et al. , 2013; Hao
Yantao et al. , 2012, 2016a, b; Li Yanqing et al. ,
2015; # SCHISE, 2018) , K BUE A1 BEIOHA A —

PERFAE ,  SRSRNEE LAY SR A Rl e Y K 55
SR (119 + 54) x107° FI(78 + 45) x107°, 4]k
(34 + 34)x10°° FNZIL (47 + 32)x10°° A A7 BBl Hh
K S AR TR UE , R AR AR AR T 250 Bl .
Al SR A A Rl PG A K B T O P
X SR vE 47 3 T P RS2 IS R /A — L
HUE R A2 ~ 200 km, 17 H R &K T 8 T
B P Mg X {7 Hh A b v R e A P R e
RAAEIR IR OB A= 1 55 £ V8l g ) | FOJREJE 80 ~
120 km (i L IX JEBE 60 ~ 70 km; Zheng Tianyu et
al. , 2006; Chen Bin et al. , 2009; Chen Ling et al. ,
2014) . fER A A B S OK ST OB A A AR
FERIANKR K AR J (90 = 45) x10°°, 5%
A P A A AR AR A — 2,

—BE2238 (N Jiang Yaohui et al. , 2009; Wang
Xuance et al. , 2011) A HAEIL s 1% 8 Fs i
S —W rp AR RO PRI o BT B . FEARER
i oot A b KA S T T M S TR AR, Je ik
SRS HM T T AR R, LR ek
T MBI rh 4R B AR PR 1 ] SRR

3 IR AIESE

3.1 KISl

Wyllie 55 (1975) B30T b1 SO 5 1 38 43 1
fill >R CO,—CMS ( CaO—MgO—Si0, ) 1& & 7£>70
km AL T & AR R ER 1) 75 9K . Dalton 45 (1998)
AR RS FAAU I & 3 ~7 GPa JEJ1 FARFRER
A VERIORE 25 10 [ A 42 0 4 B 20 A 24 TR R A
Grassi %7 (2010, 2011) B80T f i £k Ak U 5t 5 114
£ SRR YOG 3R, R IR B A £ T R 1)
7= T & B0 B B R 4R (Ca—Fe—Mg) 451K (6 ~ 9
Gpa &5 —MERLX) . ARZ LI HEFENE T #85
AR b ok R 6 A [ AR % {1k P—T FLBR (Sato
and Katsura, 2001; Morlidge et al., 2006; Tao
Renbiao et al. , 2014) , X —&5 5 5 Mg—Sr [F]fi &
il 2 2 B IR X B TR SR PP (ZEBE R+
A7) H—F, Dasgupta % (2007, 2013) , 2% H#E¢
FIFRFAR (2009) , Huang Jian F1 Xiao Yilin(2016d) ,
Li Shuguang 55 (2017) , ZXEEJCAITEHE (2018) FHEUE
T3 NS B AL b ] AR R R e AR (8 T—P)
N R ZE IR ERAE A PEAR SR vh i 72 v B A7
TORIFFHEA T IR
3.2 itEE#

Yang Wei 55 (2012 ) i 1 715545 H & B0 40 ik /iR
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ERIEARASACHE LUE BAIK 67 Mg A9 Hu i 51X, whzii /b
A BRI A A BEFE I, NI AL se i v |
BEARL A AL 8 Mg (EAR AT RV A PR P Ak R
X2 R A R X B 32 fC/E A, Huang Jian A1 Xiao
Yilin(2016d) F Li Shuguang % (2017 ) i i 1845
PR FIOL ZRARGS G B it oe 7 E AR A A P A
F T2 5 A 2 A, 15 X s 0 b e R X
BRI ATl T 208 = + 22 BE T, MU IR IR A
<1090 - P1 B 1R £ 4 BB 7 2E v [ R < 110 Ma
Z A B Mg [A 7 2 41 B ( Huang Jian and Xiao
Yilin, 2016d; HEXRZE, 2017) H 208 7 nhid
ARSI BT X — 52 PR 3R . PRLH A 5 ]
RERUL T3 7 R ] RE 23 U SR — IR A
AT S AR it A P B TR A A, PR 5T R A
P Rl T A B HA B
3.3 HE&EN—XBHEES

P34 (2011) 4351 DAR AR AF BRI 4]
TR RIS AR 45 5 B Mg R4 28 1Y 5018, 75 3] 43
TRE R — 0, Ay n] fE 2 15 40L l 2 Bl I ) Mg
[F) L R B A B BT B80S H = a8 e e il S e
AR (SR, 2018) BRI, E 5 SE g AT
BN, G Al BEAS R E 23K Hh b o g st i e, &
FIREA RS S, W RS G IR L R R A B
J U6 B R 0 R R A PR A
3.4 mEBHB—REZKEAEMIE

TR IR R A VA S — el i B (1% 1 <2 AR A B AR R
A P I B8 75 0, 30 1) ik TR 5 T AR 52 AR A
AT BESE B A R Y PR 3R 22—, o il [ 2R 74
o VB g 2 RN M BT AR Y R (Dai
Baozhang et al. , 2008; Jiang Yaohui et al. , 2009;
Wang Xuance et al. , 2011; Li Xiyao et al. , 2014;
Huang Jian et al. , 2015a; #4355, 2015) . &
T B 3o A v O o M R 1 B R 6 (B0 €O, ) B
BT UG A A0 o A e A0 DR A e 2 425 i )
AR, ITTZS A TRl b s s i, v AR e A
el 1409 - MO Btk R 5 S A AR e i
Friil 2y, Li Shuguang %5 (2017 ) & B [ 2R &8 6 P
ZaCEAT SR A R R £ IR RRAE , A Ca0// AL O,
FAH IR FeO/MnO {H ALY K Pb Hf \Ti S5 i
JCR SR UESE T A B g R 280k A 1 R
R A R 1) 5 Bl R AR A AR I S AR T, TR AR
WIAR BB IRER I R S A — SR R T S8 1L T2 A Pl
S8 PR R B Sy o R T A B ) B A R AR AL TG
SRR AR . AN Ho BB R Eh I A Bl T A Pl Y

PGP M52 4 5, R AR ()l TR 6 T 28 (R —3B o0 M
Al BT A B A S R

i R R0 5C B A3 il 7 LB DR R R s R T b 2
I 410 ~ 660 km, HATK Gdy/Yby {H,LREE &
A HREE 5 HURHE , Hon) 3 E I sc UK A A
el 1L 0 T T BRI R ek Ak MRS 2, B 5 RS- Al B 1)
A i R AR E 25 R P U8 5 B IR ik TR R 52 AR
R <130 km FZH ST 70 km( Huang Jian et al. |
2015b) .

4 PEZRERS AR Mg [RIA R 4N

H ] 2R R PR O KL A B SR AL G A
& HHTHEA T 5 BR A A8 15— 3K X 32— ( Zhou
Xinghua and Armstrong, 1982) , 77— 4 E K1)
Mg [R5 5 X, 559 BA A b ash 4 v A 77
AfF i i 9 Bl — 24 ( Fukao et al. , 1992; Huang Jinli
and Zhao Dapeng, 2006) , H1 [E 4 & M 5% 2 B 15
T b — P AR, KPP AR I O ST i v = h
[E] 7R #F ( Huang Jinin and Zhao Dapeng, 2006; Zheng
Yongfei, 2012) , K0 P K LA (4 8E [R5 2R A58
FW IR bl SR A A R FR R AT IR &L M 7E
g 3 Y T i PR A MO 25, 1R 45 b 2% i 1 ok
U8, AT e s 7 B AR — A B R B PR PR R P

LA Mg [RE R A8 AR R P R
BRAGFR R AL T 295, Yang Wei 55 (2012) i B 05T
TAedt s hE h— A K A Mg R R 4l
B, A PRI P L H-> 120 Ma Y 250 HLA M 2 )
i) Mg [ KA (6 Mg = -0.31%0 ~ —0.25%0) ,
MESHAIRAT I <110 Ma B Z 35 6% Mg {H (6 Mg
= =0.60%0 ~ —0.42%0) i T Huhe , HHh BRIk 27 FFAE
F - MORB B ) St—Nd—Pb [Al{ £ &5 Ce/
Pb A1 Nb/U LA AIZE RIS HIMU 3G &5 U/Ph
A1 Th/Pb A, I ILIA M AIK 87 Mg {H 7T BE 50 vh 5%
() 5 B R A s R 22 AR 8 56, Huang Jian 5%
(2015b) fzi& T A B AR QM X B R B
BRIRER M AARHRAE (I K Ph . HE Ti fi53%) , HA R
BE TR R 2 RAFAE (8 Mg= 0. 60 %0 ~ —0.35%o0) ,
A AR PR ORI ER i A A A 38 i T X i 2
Mg [0 ALK, ZE0E I (2015) TA kv 4R 350 i s
AR A A A IR Mg R 2 4R B T e
TR AT RESE TR EE 19 A AE FH 3 i, Tian Hengci
85(2016) XF [ AR b R A e 1l X A R
FFFE (6 Mg= —0.57%0 ~ —0. 46%0) , H: & 4 EM-1
A Sr—Nd—Pb [F] 4 ZF , 41 Ca0/Al0,, Ba/Rb 4§



54

BSeVT A Mg [0 327 i o [ AR v AR A TR R A 3 1351

A MAIGRIRER 5 A AURFIE . Hu Yan 45 (2016) fiRiE
TR A R T O A A A IR T Eu FUAR Y
Mg [ Z A8 (6*°Mg= —1.37%0 ~ —1.47%0) , I\
SR PR Bl R R AR S MO o O B R S5 2R Li
Shuguang %5 (2017 ) A Ky KV AR Fr #5710 K 2 TR
B PR ERARF i 38) 5 e Pl b 0 s i e R AR S G 1
LR AL A 1R 6 Mg EAFE, B, -
TRBIF S WY v [ 2 3 R i 2 IR 67 Mg (EAR AT
FE 2 i 5 D A FEIRERBRIRER IV 45 2R (181 2) .

L5 MR JE TR AR BRI AR Mg [R5 2 BF
FEFHY A b 22 v [ AR R A P i P T S g 5
AT AR R, BT A Bk 2 6 e 1 5 1 g AH
YEFH AR P RE 2 i AR S i Mg (7] 57 28 41 B A %
B E L A ( Xiao Yan et al. , 2013; Huang Jian et
al., 2015b) o PRI , DR i) RSP Al R AE v 1 2R
A P DB S e R G e b R 4 B AR

R b R A < AR B R L 3R S SR A% by
R IR [R5 2R AW R 3R T LA ey 5 i
PR DX R LA PR R £ 45 5% (Liu Dong et al. , 2015;
Liu Fang et al., 2017a; Wang Shuijiong et al.
2016b; Wang Xiaojun et al. , 2018; Ke Shan et al. ,
2016; Dai Liqun et al., 2017; Tian Hengci et al. ,

©EPQ®®

6 5 4 3 2 a0
5*Mg(%o)

2018; Hoang et al. , 2018; Kim et al. , 2019),
U1, Wang Shuijiong %5 (2016b) 38 T HAA HIMU 4
TE TP 2N LR A B Mg R R (-0, 47%0
~ =0.06%0) , NIk 87 Mg 7t Je -0 P 1) Bk iR £h
FEST (BRI A g IR X (1 45 5, Tian Hengci
5 (2018) W9 T #4% Mg [l 2= 2H LA s o X e
(=0.51%0 ~ —0.45%0) 451 5 Mg {522 1 F
Rl S AT i S A IS5 R . Hong 45 (2018) 4
TE 1B bR R R AR N R AR A A 1R Mg
[l A AL (—0. 62%0 ~ —0.28%0) , A R HLIR X Ny
THORS e R A0 A R £k 10 1R R S R A TR X
Wang Xiaojun %5 (2018) & L8 F EMI1 ¥ oo iy 45 4t
Pitcairn Ff & Hi IX 2 A HA G 626Mg H5H I
HE DR FIR D & IR IRER TR M A0 i TR b s
{EATHE 02, AR R B 5E & BUAIR 87 Mg (A7
TEZ e . BRAIEINORIR ERAh , B850 1 Ak 1R
RN At HAT R Y 6°°Mg {E ( Wang Shuijiong et
al. , 2012; Wang Xuance et al. , 2015b) , H &5 Ti
LA R BREAT HE AR AR R RE s I 8 Mg
(Sedaghatpoura et al. , 2013) , 73— J7 [, K516
AR A G0y 5 9K Ll 50 5 5 i A Bl Y 5%
Mg [A] v Z 2 i, ( Teng Fangzhen et al. , 2016; Li

(D— > 120 Mail 1 LR AL X XA > 120 Ma basalts from Yixian Formation in western Liaoning
Q— <110 Ma& Fi A1 K AT 1l Z i %+ <110 Ma basalts from Taihang mountain and Fuxin
@ — EEH LR K Cenozoic basalts from south China

B @D — HA T KA = 2 LR basalts from Wudalianchi and Erkeshan, northeastern China
4k H Bk Z A high-Ti lunar basalts

iK%k H 2k Z 0% low-Ti lunar basalts

g KA 2K %A mantle-derived magmatic rocks

BRI AT chondrites

VUALBR R £ %5 sedimentary carbonate

(O— mER 544 carbonatic rocks

— D — o 16 7535 71 0% 1 28 BLK (1) % 3% Late Cretaceous basalts from eastern China
Q— R R EVURY) deep sea drilled marine sediments

Hi 1% mantle

P 2 TR 3t P R s R AL
Fig. 2 Part of the reservoir magnesium isotope composition
(D@4 Zhang Hongfu and Zheng Jianping, 2003 ; Tang Yanjie et al. , 2006; Yang Wei and Li Shuguang, 2008; 3#& Huang Jian et al. , 2015a;
@¥& Tian Hengci et al. , 2016; G Sedaghatpoura et al. , 2013; @ Huang Jian et al. , 2015a; (D& Teng Fangzhen et al. , 2010a; @ Sun
and McDonough, 1989; Q¥ Tian Hengci et al. , 2016; (0% Huang Jian et al. , 2015a; @4} Galy et al. , 2002; Young and Galy, 2004; Tipper
et al. , 2006a; Pogge et al. , 2008 ; Higgins and Schrag, 2010; Jacobson et al. , 2010; Pokrovsky et al. , 2011; Wombacher et al. , 2011; @4}

Teng Fangzhen et al. , 2016

(D@ from Zhang Hongfu and Zheng Jianping, 2003; Tang Yanjie et al. , 2006; Yang Wei and Li Shuguang, 2008; @ from Huang Jian et al. ,
2015a; @from Tian Hengci et al. , 2016; &from Sedaghatpoura et al. , 2013 ; ©from Huang Jian et al. , 2015a; @Dfrom Teng Fangzhen et al. ,
2010a; ®from Sun and McDonough, 1989; @from Tian Hengeci et al. , 2016; (0from Huang Jian et al. , 2015a; @ from Galy et al. , 2002;
Young and Galy, 2004 ; Tipper et al. , 2006a; Pogge et al. , 2008 ; Higgins and Schrag, 2010; Jacobson et al. , 2010; Pokrovsky et al. , 2011;

Wombacher et al. , 2011; @ from Teng Fangzhen et al. , 2016
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Shuguang et al. , 2017)
5 ik & Mg fH I 2k

5.1 BilARLERIK6*Mg (&

Teng Fangzhen %5 (2016) A1 Li Shuguang 55
(2017) X FRKSEFEFN Martinique S 9K K LA 31T 2
SR Mg [Al07 2R 4T 5, 4 2R R W B 5k 1l s B
A 5 HE AR Mg [FA7 R, X E R Z—7TBE
SEARF AR 5 A G PR TR IR IR R A 7E B T &
AR K, FEIR RS & Ca BYTTff A1, DA G ™
AR E AR D) Mg, UL, AN 23 B i el A8 5
IR AR Mg AR A, 53— 2ok A bl
AR VESE A AR RIS RO A A A, T RE BA L g
Y Mg R R AL AL, Ik 6 Mg KR J2 Rk
HeArFrh BB R £ T 25, 3 2 [ o R AR B gk 7E
Mo IR P AR BT EL, — EAAERL
5.2 mEREUEESNE Mg E

B R £k A AR 5 AT AR B IR 4 BAT 2 DLy 4%
Mg [f] fi7 % 4 A ( Wang Shuijiong et al., 2012,
2014a, 2015a; Huang Kangjun et al. , 2016b) , {78
TEFCE ) e il e 7R 5T A] AR SRR W | ik 1R 6 Ak
TREE FI AR B TOR R FR R 28 ™ A AR R B
1% 8% Mg {H, 1 Mg [F) 3 28 78 B VR PRI A 21 7 g 237
H: Z % ( Wang Shuijiong et al. , 2016b; Tian Hengci
et al. , 2018) , Wang Shuijiong 55 (2014b ) & B 71 &
8 e T A SR B 2 B UHP R B R G A i A
FHL BT AR A ) Mg TRl 2 21 RS A — 3
(6*°Mg=~ —0.25 + 0.07%o) , Ilij £ 5& (1) ik iR £ 1k 1
WEAHAT 352 1Y Mg TR R AL (8°Mg =~ -0.6 =
1. 9%o) , 1% 3CH Bk R Hh A0 1 HE 5 B AR AR 87 Mg B
SEH o OO 8 T T 3, Wang Shuijiong %5
(2014b ) BN A] B Mg [R)Av 25 20 5 03 25 Tt Hefff o
i AR e R OR B 22 ) K AR T [ 3R A8 4
N, A P B TR L ) IR 87 Mg {4 B AT
P IR RRBRER 1Y 67 Mg (A AT BEAR T - 2. 5%o;
PR BRI ER AL & (SR B A ) |, 6 Mg B
TKZE-1. 9%o, Huang Jinxian ZE(2016¢) TEFEIE4:
AR AR S T PR IRAIE T 8 S A7 AR B [ R 20
T, R AR T AR PESE R AR, T RESE AR ih
i R R RN IR £h o K A [R5 2R A4 T s Il ) 285
R Liu Pingping 55 (2016b) Ay ik IR £8 AL A
HR A AT R 1 1 5 4R Si0,, Na, 0 1 K, 0, 5 45}
TiO, , I 5 AN o B IR IR A1 5 5 SR T, 20k

I 6 Mg fHIF A 5 (Gd/Yb)  Fl Fe/Mn f-7EAH
Kot , DLHCHRBR IR A BRI IR A, 75 IR IX T
IR AR ER AN S I 2518 | RIS ) Zn [RI6 2
AT LA S PR ER R o AT FEIG PRV
5.3 SKEFHRMNKG Mg E

BrRit 2 A, R HE S A 7T 3 IR 8% Mg
{H , Sedaghatpoura 5% (2013) & B = B FIMIREK H 2%
RARIEBEN Mg [ 918 (Mg =
=0. 61%0 ~ =0. 02%0) ,HJ& H ERAFELEAR YA e
YER, oA 32 A I IEC A BR R 3 i A ]
ARE S m T H A X R AR Mg {8 (8°Mg =
=0.6%0) F K, T35k, Mol g 2% b TH ik DN AN TR]
PR R RS o mREE A+ B E
(Richter et al. , 2008) , H F#P AL 3 5 A&
A I ZIR A 7 Mg [ 57 4L AL 5% (Liu Sheng’
ao and Li Shuguang, 2019) , iX — [n] B — & 5] >k 4
W ATASE T HEBR IR DR R0 HE fh v T B O 8,
NN B AR R HE | TiO, 255 Nb/Ta Hl 6™ Mg
JE R 1 A0 5 & & (Huang Jian et al. , 2015a, Tian
Hengci et al. , 2016)

6 Zi5REy

Hh BRURFR B AE P X RS AARAL  AAr ER R A
F A AL T B B X Mg R R HA
RRER TR, BEERG A TR RERR
PRBIRAE PR 0 S B 4910245 1 B )6 3R 7o i o ] AR R R
FRBRAE PR A S 123 1 v AR AR i B oy DR F- Al
R B BRI ER e 1A/ i A4 55 B A AR T, it
B AR b ELA 3 1Y) 5% Mg [R5 40 i)
SR b EZR AR A R B I S BB T
R A AR TR ER B AT 21 1) M 3R 3l 7 #3000 . R
5T FE 2R AR b AR AR AR ORG24 B T4 29 v [ AR
R A RS R AL

SR Bk [l o 3% L UAFAE 2 e . B T 10
IBRIRERAN , B AL E RO A BRER AT M 2 B
AR BE RN RN, R, T ZE R R AR R A R [ 67 3%
(EL) MR TR R AEEE A R Bi. B0, Liu
Sheng” ao 45 (2016a) 5% T 1 E A& LA Zn [A]
MRA, K 6°7Zn 5 6 Mg HA A%, vl L
K Zn—Mg [ RIEG 7R Ef IR IR SRR IE 36 . 73
— 77 TH , i VRS A 1 B ATL B AR B A1 B4 ] BT
R LG AN Xy — P S R 2 (R AT O ik e, A o itk — 25
TSR,

B SR PE I 25 7 S B [R] A AR X
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Mg isotope tracing the Mesozoic deep carbon cycle in eastern China
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Abstract: The Earth’ s deep carbon cycle is of great significance for studying the global climate change, life
exploration, and lithospheric evolution. The lithosphere beneath the eastern China is an important place for the
deep carbon cycle, and its thinning and destruction are closely related to the deep carbon cycle. The subduction of
the Pacific plate in the Mesozoic is the key to the thinning and destruction of the lithosphere in Eastern China, and
plays a vital role in the large-scale metal mineralization in North China Craton and South China Block. This paper
systematically elucidates the principle of Mg isotope tracing the Earth’ s deep carbon cycle, gives an example of the
deep carbon cycle in the eastern China, and discusses the interaction of the mantle with the carbonated melts/fluids
released from the subducted paleo-Pacific plate during the Mesozoic, which is an important reason accounting for
the commonly existed light Mg isotopic composition in the eastern China. Furthermore, the polysolvability of light
magnesium isotopes is pointed out and the future trend of studying the Earth’s deep carbon cycle via multi-isotope
joint tracing is also proposed.
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thinning and destruction; paleo-Pacific plate subduction
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