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Abstract

The lithosphere of the craton has almost all changed in the process of thinning, and before the Pa-
leozoic Era, the main rock type of the lithospheric mantle of the North China Cratons was harzbur-
gite, while the main rock type after the Mesozoic Era was lherzolite. In the process of craton de-
struction, basaltic melts from the asthenosphere and subducting plates heat and soften the li-
thospheric mantle while replacing and reforming the lithosphere, but not all cratonic lithospheres
are damaged due to replacement of basaltic melts. In order to understand the significance of re-
placing cratonic lithospheric mantle by basaltic melts for recognizing the evolution of craton-type
lithospheric mantle, we carried out 1100°C/3.0 GPa water-bearing basaltic melts and harzburgite
on a piston cylinder press. The reaction experiment simulates the scenario in which basaltic melts
derived from the lithosphere associated with the subduction of the Pacific plate replace the li-
thospheric mantle. The results show that after replacement, the cratonic lithosphere can be
transformed from harzburgite to lherzolite, which is consistent with the Mesozoic evolution trend
of the North China cratonic lithosphere. Therefore, the upwelling of water-bearing basaltic melts
caused by the subduction and break-off of the Pacific plate may be one of the important reasons
for the destruction of the Mesozoic lithosphere in the North China Cratons.
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SR A P R Y A 1 T g SR AR B R, DA W RN LT BT A SR B A R
W8 I8 A 3L 5T I S AR TR 2 P 1 AN TR L IR 1] [2] RT3 L8 S8 St s A P8 7E g R R rh
ATV SR, PR AR (48 b B AR AL e . A IR B A X o AR A S il B AT 5T
WESE, TE W AR AT AL e R )5 A R e 3 B e R AR T RO s, g BRI E Mg, B
Sr-Nd-HFf [F£7 2 147 £([3] [4] [5] [6] [7], XAEH A Rl b AT AL AR B R 6 H 1.8 Ga LR — B 3 4=
RAESDRFFFRE 1] [8]. SAT, HEAbh X A A AR LA S 7™ H 1 S DB A5 45 AR PR A S 20 S B2 MMM, ISk
AL T RE AR AR PSS A B I R A A . R, MO A A e RSy BRI E B R E L. Sr-Nd-Hf [H]
PLFE TR, I EAEZACR A BRI (¥ 2 R B A& i 3, R AR T Fohid iR [7] [9] [10]
[11] [12].

TE SRR BRI FR v, ke B R R AR AR A e 1) 25 QB e (1 22 ARAE L R g DR L, X e X
EUTUBARTE b3 A5 b A1 o A B b 1) ) B 28 AR s A PRl 2 [13] [14], AR bt [X A= AR RS
KB B HS R R A X U AR O AR A JTIER[15]. SRT, FEAS R T I X BUiUE A AH
251 vu R A B IR, BRI R A% K 24 (Greenland) Se R [16] [17] [18]. £ B (Tarim) 564738 [19]
DA B[ BE ) Dharwar 52 v I8 [ 20145 & & A & g4 5 R 10 X iU, Ui B L8258 K 51X = A s bl 1 4 A P
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WA T ZEFUSRRIZEA, WXL e bl B ATIRRRr R E . BT, RN T X sl A Ao
P 75 A7 Bl (U7 MR 280 ) 8 ot DA TR o 3 25 Ay P 8 (1 v A LA E 2

A T ZRTSARASARTT MRS 25 (R BF 75 77 ¥k 25 A B AT SR S 36 S i e e i R ) 7
HMIFFE[21] [22] [23] [2410F 58, Zid FEAf SEAEAR RAR BE bsm 1 Ak v b il 25 A Pl Hb 0 1 2 2R B A4k 2
BArs ARSRAR eSS BRI, IXBRE] T ERA TN X B RS AR T MR A M X — B R IR
WHIC. I SEa == o S B AN L A DA e, I8 S A ORI e i e TR SR IR X — BB AR, ik
—BIRNINZ I PR A S 0 s A 2l s . B AT T 2 a5 M S5 NS A S N A S 56, H 2
KR IY S8 # A ToK Z B WA 5 NS 5 1K) [ N2 [25] [26] [27], A1 SCHUIT g 1100°C/3.0 GPa 2641 K &7k
ZRIF RS T RN 5 SN RSB 9T, 33— 2D T8 5 K & U AR S AR o iz 38 2 A PR A B K,
I3 BRIFEM o

2. SERS A

AR SCI SEES T AR ) ELFE N T 07 MRS A R 25 i B e (1R 3R R BB 3 o M ik 5 S ok 23 S A R R 2
), BRSO WAE Lo N T ITRERNE A HIE TR R KR B A6 KBRER (1) H b — RE RO 7 (DMP-01)
FHEVETE, FIAMERZ 20 H, 7EXCH S N EIAF A (O1). K5 H (Opx) &l 1, Fikim
Ol Opx Fiki F RIS 7ERE P B De ML e v, F TR, WFEER 200 HULR, 43 ] sont B iTa 4
KA, RERAPRE I FHRR RIS AR R R L B R HOR R (a0 ] 1 FroR) A o 2% s B3R a2 SR B 1A Py
BLZXRE, FLUMWETE, fEsimy PR msmoE, RE=IR &G H s s SPIEmEE
BIEIH Z R BN, B E G B HR IR A 5 3 N LA s 0 N T RE S A BB R AR R L 5 wioeHIiER
Al K E RN E IR E . iR e SO AETE M 22 B 2 OB SR B A BOR B 78 b0 (107 ZE 1R R R AL (0 e 2
5L RTC-PC-1 A1) Fih4T, MK 1 From 7 sURe N TG 2E 3 8 FEAL(10 mm FR4E), SEE6 AR R T K BY 3 s i
M fgEd), WBEIRE < £2°C, MR4E NaCl il Zibr e [28], A4 EEMEI1RE < £0.1 GPa, R
FEI 1 RN LR FE R FE A A VE B, A SO IRE S = IR EERRE 290 5°C [29]. SEEGRT, JLgeteTtE & iz
EARE 2Nt ARG ES 2 A E[1000°C (10°C/min). 1100°C (2°C/min) sl B AriRE, &)tk
R 72 he SEEG T T (8] 58 55 Wi VAR, SRR RE S /INVG B, B NFR RS IR v il BORE i B8, 4T
BEYG, TS A 00 S SR 6 S A L AR E 2 BT

WG 2 A I AL 2% 4 R TE ) 27 Bt R Ak 22 BIF 58 BT ™ PR b BR 1 27 5] 5% 5 0 S50 %5 1) Axios
(PW4400) X S22 52 S (XRF) Lo ir, 255 W3 1. WIURY) NI % 11 Ol Al Opx Ik 5 i oy 1) &
IR TTE K 2 K2 1R F e L2 7 2% 58 55 5206 % 1) JOEL JXA-8100 AL FHR4T Fogmk, #E4T
S PG S B A AT IR I E R 15 KV, BRI 20 nA, AREE X R, Hodh Cr B Ni fOFRRE A2l
A S PRI T HUR R 7R E R 2 B b ER LS BE 7E BT H BR 54T B RFEI 00 1) FIBISEM XUR
ARG L5ERG %N 600 dpi, AT SERUE B BB O e E (K] 2).

Table 1. Chemical composition of the initial substance (wt%)

= 1. VIR E R 5 (Wt%)

Si0, TiO, AlLO; FeO° MnO MgO CaO Na,O K0 P,0s NiO Cr,0s Total Mg®
ziE 5134 097 1377 1276 031 460 1000 1.80 0.60 037 NA. NA 9865 0.39
Ol (61%) 41.30 0.03 0.03 9.74 0.14 4945 0.05 0.04 0.04 001 0.31 0.06 10122 0.90

Opx (39%) 5446 0.17 4.38 6.30 011 3349 0.63 0.17 0.01 018 NA. 035 10025 0091
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Figure 1. Aschematic diagram of the assembly
E 1 AEREE
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Figure 2. The BSE photo of reaction by water-bearing (5 wt%) basalt melt, Ar-
tificial harzburgite (3.0 GPa, 1100°C, 72 h)
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