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Table 1 Trace element concentrations (X 107¢) of clinopyroxenes in xenoliths from Cenozoic basalts

PESRE| SW4 |SW10|SW12 |SW14 |sw36-1{sw36-2|sw36-3 [sw36-4 [sw36-5| SW36 | QX1 | QX7 | QX8 | QX14 | QX17
Sc |71.81(62.45|66.04(67.56[62.31|69.58| 74.01 | 73.96 | 62.72{66.90|58.69|75.16|72.09|58.34|60.13
Ti |475.0|7566. 3|12696. 1|3802. 0|/1929. 0{1982. 7|2093. 9{1982. 7(1926. 2{1971. 7| 100. 6 {1147. 4{1083. 3| 404. 3 | 57.7
V |262. 29(369. 85(256. 23(287. 19(253. 04{274. 84| 284. 30]281. 46 |251. 29{261. 87{177. 67|259. 23{260. 88|114. 80{108. 93
Co [19.64(31.64|18.73(20.43|16.53|20.35 20.41{20.27 (17.17(19.89(20.56|17.79(18.72(18.21]19.03
Ni |329. 55|242. 45/308. 91|310. 32|285. 13|320. 79| 329. 69]353. 50(291. 95(318. 86(354. 83|275. 45(282. 99(307. 52|312. 34
Ga 3.06 {11.13| 4.01 { 4.67 | 3.55 | 3.38 | 4.27 4.43 | 3.10 [ 4.23 [ 1.73 [ 2.63 | 2.76 | 2.08 | 1.67
Sr |34.82|83.371103.33/120. 80} 55.10 1157. 74|302. 88(328. 42} 44. 46 |130. 06| 38.44 | 14.19|11.11|12.04 | 18.25
Y 15.96(12.32(21.00(19.76}15.24{15.07 | 17.74 | 18.75 | 15.62|15.67| 1.66 {12.03|11.62} 3.76 | 0.80
Zr 120.73/37.93(23.12(33.92} 4.76 | 7.22 | 38.48 | 63.52 | 5.08 {14.92( 3.62 | 6.38 | 5.29 | 3.54 | 1.31
Nb {0.230.59}0.17 | 0.20 } 0.50 { 1.31 | 1.42 1.59 | 0.55 1 0.99 | 0.75 | 0.17 | 0.17 | 0.50 | 0.77
La 0.22 1 2.37 | 3.27 | 819 { 2.68 | 7.86 | 14.13 | 13.94 | 1.94 | 6.74 | 2.65 | 0.22 | 0.19 | 1.09 { 1.22
Ce 1.52 | 7.76 §{ 5.03 | 16.0 {73.39(15.18( 34.51 | 34.44 | 2.76 [12.94| 4.97 | 0.75 [ 0.70 | 2.32 | 1.56
Pr 0.41 | 1.42 |1 0.89 | 1.81 | 0.30 | 1.71 | 4.14 4.46 [ 0.29 1 1.72 1 0.46 { 0.18 { 0.15 ] 0.38 | 0.18
Nd 3.03 |17.75)3.21 | 7.27 | 1.30 | 4.80 | 16.84 | 15.94 | 1.54 | 5.34 { 1.79 { 1.04 | 1.03 | 1.08 | 0.57
Sm 1.34 | 2.61 | 1.57 | 1.97 § 0.72 | 0.93 | 3.20 2.90 | 0.86 { 1.52 }{ 0.36 { 0.45 | 0.48 | 0.24
Eu 0.52 1 0.99§0.63|0.85|0.37 { 0.58 | 1.17 1.04 [ 0.31 | 0.78 { 0.20 | 0.27 | 0.22 | 0.13 | 0.19
Gd 1.96 | 3.14 | 2.49 | 2.53 | 1.52 | 1.41 | 2.89 3.20 | 1.56 | 2.03 1.13 | 1.01 | 0.31
Tb 0.37 | 0.46 | 0.51 | 0.47 | 0.32 | 0.32 | 0.46 0.50 [ 0.31 1} 0.86 0.24 | 0.22 | 0.07
Dy | 2.87 | 2.91|3.90 | 3.63 | 2.82 | 2.09 | 3.37 | 3.32 | 2.65 | 2.69 ] 0.52 | 1.97 | 1.77 | 0.48
Ho 0.62 | 0.52 | 0.94 | 0.81 | 0.55 | 0.67 | 0.71 0.69 [ 0.69}{0.70 { 0.13 | 0.50 [ 0.46 | 0.16 | 0.10
Er 1.70 | 1.29 | 2.46 | 2.27 | 1.56 | 1.77 | 1.81 2.10 [ 1.391 1.68 } 0.23 | 1.42 | 1.53 | 0.41 | 0.22

Tm [ 0.27 [ 0.14 | 0.37 | 0.31 | 0.28 | 0.27 | 0.22 0.31 [ 0.26 ] 0.37 { 0.12 { 0.26 | 0.20 | 0.10 | 0.08
Yb 1.69 | 0.81 | 2.43 | 2.10 | 1.77 | 1.33 | 1.81 1.81 | 1.44 | 1.68 | 0.40 | 1.64 { 1.40 | 0.52 | 0.34
Lu 0.24 | 0.15 1 0.35(0.34 [ 0.25 ] 0.24 | 0.19 0.29 | 0.22 | 0.28 0.26 1 0.21 { 0.12 | 0.10
Hf 0.76 { 1.75 |} 1.03 [ 1.20 [ 0.42 | 0.56 | 0.79 1. 00 |<<0. 28} 0. 60 0.40 | 0.28 | 0.22
Pb 0.44 | 0.42 | 0.37 | 0.40 | 0.42 | 0.29 | 0.46 0.35 [<<0.40; 0.99 | 0.32 0.78 | 0.41
Th 0.17 {1 0.50 [ 1.15 | 0.41 { 0.58 | 0.64 0.60 [ 0.31 ] 0.55 { 0.18 | 0.10 0.11 | 0.14
U 0.24 | 0.15 |1 0.21 | 0.41 | 0.28 | 0.21 | 0.41 0.29 | 0.54 { 0.79 | 0.49 0.45 | 0.38
3 BRI E kA 3R 1b 27 R
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Fig. 3 Diagram of CaO+Al,0; vs FeO/MgO of peridotites
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The right of the line, spinel peridotite,and garnet peridotite with shear structure and high temperature. The left of the line,
garnet peridotite with grain structurel12); A—Paleozoic: 1—peridotite with shear structure from Fuxian, 2—peridotite with
grain structure from Fuxian, 3—peridotite from Mengyin (Sp9104 belongs to shear structure, Others with grain structure) ;

B—Cenozoic : 1—peridotite from Qixia, lies east of the Tanlu fault, 2—peridotite from Shanwang, lies astride the fault

3.2 BInRSE
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WS AEENTE, FAERXRATHARE _EREARLIIABENER LN ELEBEEREAR
BREARTH,ARES(E 4P SS-2) 5RBBMAEMY.
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Sample F92142, F9215—Paleozoic peridotites with shear structure; N A I B4 A . MK S . 7
F50-87, F50-8648—Paleozoic peridotites with grain structure;SS-1, BB E . E 4B FRRX H . — FHEH
SS-2—Cenozoic spinel Therzolites BEANTERRENERELAERE
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F) B 55 » 33 b B s P R R K S A A AR S DRI S AR L AR O 4 SR D
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BRFAEHEE, A RE L ARYREAER . LR 52280 2 #5758 0 b
WA, HTRB R ER A B REIRE (8500), B Il BRI T EM T
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KRB R ERERRRA TS L H A A B3 Bl W H 2R E K.
HAEBREW. BAKRERES EEREVLCT HERNCIRAEABBRYBHEREESHE
B B RELMEH T THER I BEFEATFHNREARARYONER MER . KEM
EEGARANGERER IS B ERRAREEBEAEROREMARER, R EBBEROZ
R e st MBS RS M 4™, TR EBAMSHHEN R, W EItB iR Ek
WERESLE,EIBEZR LREMBGEAEMN 150 km BETHEAEEHFEAAMHER
tk FFF, 376 65~130 km &b i U0 JE SEJR BB, T A0 5 MT A R X, R R O BT B
BB .3 TG 5 v s b R 7 EP 30 B0 o W A R A e b 1 B R S5 Rl 9, 6678 o B K B R B A B
K% R Br, i B A2 P b B AR T W R A R 394 46 48, v AR NINE E 1 19 28 )5 B R KA
BEW, T 23.3~0.37 Ma BRI A 380, I FRSHBHH R, B LA A EBET W
EFENRBESTEFNERER ARBABBSFHONECRMEER, W EKRE LA
BHRIFHEEER. Visers" ¥t #HEAMARIB PR XRBUEER,. K
AN EENBARYREES, UEXLHEREBHBARNTRTHEL, TR
HEHE,FEBANRAEHES N, XU REFBABEIBERTERBREBRARR
BEAMEOTERE, MEA/RENED RSN HLRAP FERRRETERAALNM
MEARENBEERE SREEERBHNNTHES . EMNAEESRA.LREE, &
BEHEARTE EEHBEALNERE, RARBHE/ REANES TR TRE, ZHERM
St , BA K AL B BB WEEER . RBRNERA RSP RBRIEM B
R A e B b T IR A R . A AR e 8 T A R B P R — K F PR AR R O R R M, DA BRI
B BY A 0 B AR EIVE L TR T R MR, DR IR RO R AR TR BB T R AT
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Fig.5 Sketch map showing changes of the boundary between the lithosphere and asthenosphere
during the Palacozoic—Cenozoic in the eastern part of the North China Block
& 4 S CHO EHKEI B Wyllies); HARMBEALR (DI AR XRENIRMHE L& CO, 1 H:O BHZ,
(2)3| f Olafsson M ,Eggler D H. 48]
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Comparison between Palaeozoic and Cenozoic Lithospheric Mantle
in the Eastern Part of the North China Block

—With a Discussion of Mantle Evolution
Zheng Jianping ,Lu Fengxiang
(School of Earth Sciences, China University of Geosciencess Wuhan, Hubei 430074, China)

S. Y. OReilly , W. L. Griffin and Zhang Ming
(GEMOC, School of Earth Sciences, Macquarie University, Sydney, NSW2113, Australia)

Abstract

Palaeozoic diamond-and xenolith-bearing kimberlites and Cenozoic xenolith-bearing basalts,
erupted in the eastern part of the North China Block (NCB), provide excellent mantle probes for
research on intraplate processes and the Phanerozoic evolution of the subcontinental lithospheric
mantle (SCLM). In this study, the mineral inclusions in diamond and xenoliths from Mengyin
(Shandong province) and Fuxian (Liaoning province) kimberlites were chosen for constraining
the nature of Palaeozoic SCLM, while xenoliths from the Shanwang and Qixia basalts (in Shan-
dong province) were chosen for constraining the natures of Cenozoic SCLM. Shanwang lies
astride the Tancheng—Lujiang (Tanlu) fault zone, a major lithospheric fault in eastern China,
and Qixia lies east of the fault zone. Based on the research on the petrography of mantle xeno-
liths, petrochemistry, major and trace element geochemistry of mantle minerals, mantle heat
state, combined with the modern geophysical data, it is concluded that the attenuation and re-
placement of the Palaeozoic SCLM by upwelling asthenospheric materials through thermal erosion
and possibly delamination resulted in the formation of irregular-shaped hot bodies, mainly along
weakness zones within the mantle. The Tanlu fault played an important role in the Cenozoic re-

placement of the pre-existing lithospheric mantle.

Key words : asthenospheric material ; replacement and attenuation ; thermal erosion ; weakness

zone in the mantle; Tancheng—Lujiang fault zone
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