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Abstract Paleozoie lithospheric mantle with complex composition and structure relative to Cenozoic mantle heneath eastern
part of North China underwent much more complex multi-circles and for multi-stages history about magmatism, recrystal-
lization , metamorphism and deformation. The concentrations of major elements in mantle peridotites, the Mg® values and Cr®
values of mantle minerals especially from the inclusions in diamonds show the characters with high depletion in basaltic com- -
position, whereas the concentrations of incompatible clements and isctopes show high enrichment nature on Paleozoic litho-
spheric mantle, The dihedral qualities of high depletion in basals component and high enrichment in incompatibles elements and
isotopes are the mantie characters of craton lithosphere. The Pb isotopes of all the mantle xenoliths from Paleozoie kimberlite
may reflect their Gondwana inheritance. Although both are Archean in Fuxian (Liaoning province) and Mengyin (Shandong
province) lithospheric mantle, the heterogeneity is present, that is, the influence of post-craton by mantle processes in the
former is stronger than that in the later. The comparison with Sr and Nd isotopes of Cenozoic mantle shows that the transition
and thinning from Paleozoic enriched lithospheric mantle to Cenozoic depleted mantle were accompanied by the replacement
and contamination of paleo-lithospheric mantle by newly accreted mantle materials.

Key words Paleozoic, Mantle xenolith, Subcontinental lithospheric mantle, Heterogeneity, Liaoning and Shandong
peninsula, China
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F 1 HOMNB{ET) Sr-Nd-Pb-O B BN LR
Table 1 The analyses results of Sr-Nd-Pb-O isotopes from mantle xenoliths
g ?% E B Rb Sr Sm Nd B7Qr /85Sr WiSm /14N 1BNd/MINd  8Ph/MPb  2TPL/2%PL  27Ph/I%Ph (:;(;
Bo
1 P LN F92178 1.9 181 7.3 47.87 0.71398 (07) 0.09610 0.512172 (08} 39.355 (11) 15,831 (07) 19.529 (9) 7.26
2 P LN F9276 41.8 1879 12.81 95.13 0.70818 (12) 0.08484 0.511406 (08) 35. 467 (09) 15.856 (07) 19.561 (B) 5.15
3 P LN F92142 1.3 319 8.7 53.36 0.71385 (12) 0.10275 0.512189 (13) 39. 367 (08) 15.845 (07) 19.627 ( 8) 6.82
4 P LN F8215 2.6 85.7 6.41 43.37 0.71216 (08) 0.09311 0.512]132 (07> 35.422 {09) 15.833 (07) 19.532 (8) 6.68
5 P SD S85-3 9.6 -20- 6 1 7.15 0.70393 (06) 0.08833 0.512208 (08) 38. 955 (15) 15.650 (09) 18.649 (8) 4.21
g P SD S95-4 22.2 7%.4 1.04 6.39 0.71109 (06) 0.10220 0.512290 (15) 38.843 (08) 15.848 (08) 18.650 (9) 4.45
7 P SD 59138 [} 66 5.5 22.75 0.70823 (08 0. 15‘228 0.512258 (11) 38.259 (10) 25.529 (06) 18.145 (8) 4.45
g8 C SD SW1 10.8 1286 &6.72 34.49% 0.70369 (08) 0.12287 0.512949 (07) 38.032 (15) 15.548 (09> 18,240 (8) 7.9%
9 C SD SW2 16.3 1142 6.75 34.21 0.70386 (10> 0.12433 ©Q.512947 (09) 38.070 (15) 15.572 (09) 18.271 (9) 8.7l
10 ¢ S QX 9.2 1405 13.93 74.51 0.70394 (05> 0.11786 0.512871 (08> 37,943 (22) 15-396 (10) 18.018 (§) 7.52
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2 BHAGRSOH RRAEAXEHITNE

Table 2 The composition (%) of garnets and their calculated values of pressure and tempterature

e ES SO, Ty ALO; G0 FeO MnO MgO Ca0 NaO) K0 Towl Mg® Ni TCCY P(GPa) hAlkm)

1 Ch 41.37 0.17 15.82 10.11 6.32 0.19 21.69 4.33 0.02 0.00 100.02 €.859 63.4 1120.5 5.18 170.9
2 Ch 41.35 ©0.14 16.17 10.09 6.4% 0.30 21.55 4.37 0.00 0.00 100.46 0.855 62.4 1114.9 5.13 168. 3
3 Ch 41.09 0.15 15.83 10.13 6.45 0.30 21.33 4.33 0.01 0.01 99.63 0.855 #61.2 1107.7 5.14 169. §
4 Ch 41.06 ¢.14 15.81 10.49 6.50 0.20 21.32 4.45 ©0.02 0.00 99.99 0.854 64.0 1123.8 5.18 170.9
5 Ch 41,52 0.13 15.67 10.38 6.19 ©.22 21.67 4.51 0.03 0.00 100.32 0.862 64.1 1124.7 5.20 171.6
6 Ch 41.30 0.15 15.86 10.41 6.64 0.25 21.62 4.46 0.00 0.00 100.69 0.846 62.5 1115.0 4.82 159.1
7 Ch 41.21 0©0.19 15.88 10.25 6.33 0.24 21.57 4.37 0.01 0.60 100.05 0.843 89-3 1259.6 5.03 166.0
8 Ch 41.28 0.00 16.86 9.51 6.64 0,27 20.41 5.51 ©0.02 0.00 100,30 0.847 97.2 1298.3 5.03 166.0
9 Ch 41.10 0.04 16.19 9,59 6.78 0.18 20.38 5.30 ©.00 0.00 99.56 0.842 62.8 1117.2 4.81 158. 7
10 Ch 41.61 0.07 19.66 65.22 6.82 (.28 20.%3 5.30 0.01 0.00 99.90 0.846 65.5 1132.9 4.84 159. 7
i1 L 41.94 0.15 20.33 4.47 7.25 0.33 20.93 4.9% 0.03 Q.00 100.42 0.B45 47.9 1024.5 3.91 125.0
1z L 41.73 0.30 21.42 2.8! 8.03 0.20 19.68 6.56 (.03 0.0l 100.77 0.837 35.6 9355 3.61 1191
13 W 41.34 0.57 20.00 3.98 8.38 0.3% 19.83 5.90 0.06 0.00 100.45 0.814 42.2 984.7 2.75 9¢. 8

14 L 41.52 0.18 19.75 4.98 7.25 6.37 20.71 501 0.04 0.00 99.81 0.808 47.6 1022.4 3.32 169. 6
15 L 41.20 0.60 16.75 7.92 6.5¢ ©0.21 20.45 6.36 0.05 0.01 100,05 0-836 64.1 1124.7 4.00 132.0
16 L 41.44 0.27 21.59 2.49 8.28 0.27 16.76 6.55 0.04 0.00 100.69 0.849 68.1 1i52.8 4.59 151. 5
17 W 41.82 0.27 21.45 2,42 82@ 0.28 18.76 6.51 ©0.01 0.00 100.73 0.810 42.7 988.4 2.61 86.1

18 W 41.23 0.57 19.50 4.09 8.33 0.49 19.60 5.99 ¢.04 0.01 100.25 0.811 44.5 1001.0 2.60 85. 8

19 L 41.93 0.23 20.74 3.62 7.39 0.36 21.14 4.75 0.08 0.00 100.24 0.807 50.4 1040.6 3.35 110. 6
20 L 42.41 0.63 20.38 3.20 7.20 0.31 22.09 4.44 0.09 Q.01 100.76 0.836 40.9 975.3 3.42 112. 5
21 L 41.68 0.55 19.94 3.85 834 0.35 19.78 5.95 0.07 0.02 100.53 0.845 97.9 1301l.5 3.66 120. 8
22 L 42.08 0.06 19.56 5.28 6.34 0.24 21.51 5.21 0.03 0.00 100.31 0.809 52.1 1051.4 3.30 108. 9
23 L 41.85 0.03 21.45 3.09 7.56 0.32 21.33 4.79 (.02 (.01 100.45 0.858 62.3 11139 4. 10 135-3
24 L 41.74 0,11 20.33 4.57 7.48 0.29 21.06 501 0.01 ©0.00 100.60 0.834 53.2 1058.7 3.26 107.6
25 L 40.65 0.40 21.97 0.06 15.71 0.42 14.34 6.40 0.11 0.00 100.10 0.834 33.1 915.8 3.61 115.1
26 LC 42,45 0.41 20.00 3.31 6.%97 0.27 21.96 4.75 0.04 Q.01 100.17 0.619 44.8 1002.8 1.85 61.0

27 L 42.58 0.49 20.03 3.20 7.04 0.26 22,34 4.80 0.05 0.00 100.79 0.849 107.7 1347.9 3.70 1z2z.1
28 L 41.96 0.72 20.06 3.40 7,72 0.31 21.15 5.39 ©0.08 0.00 100.79 0.850 115.7 1384.6 3.67 121. 1
29 L 42.54 0.44 19.98 3.40 6.87 0.30 22.09 4.72 0.04 0.00 100.38 0.830 78.4 1203.6 3.46 114. 2
30 L 42,39 0.62 20,97 2.29 8.01 0.35 21.04 5.03 0.06 0.00 100.76 0.851 113.0 1372.1 3.76 124.1
31 L 42.04 0,60 20.74 2.28 8.03 0.31 21.25 5.06 0.04 Q.01 100.36 0.824 70.7 1161.7 2.90 $5.7

32 L 40.82 0.38 22.11 0.09 16.40 0.42 14.62 6.36 0.10 0.00 101.30 0.825 37.2 948.0 2.74 90. 4

33 LC 42.13 0.60 20.91 2.56 8.43 0.31 21.28 5.01L 0.06 0.00 101.29 0.614 88.9 1257.7 1.86 61.3

31 L 42.56 0.36 20.32 3.32 .07 0.26 22.30 4.69 0.06 ©0.00 100.94 0.818 117.2 13%1.3 313 104. 9
35 L 42.30 0.41 20.23 3.45 7.34 0.23 22.40 4.64 0.05 0.01 101.06 0.849 115.8 1384.8 3.73 123.1
36 L 42.10 0.61 20.86 2.27 8.28 0.22 20.83 4.90 0.07 0.00 100.14 0.818 78.6 1204.5 2.93 96. 7
37 L 42.28 0.60 20.8 2.49 8.42 0.25 21.07 5.05 0.05 0.01 141.07 0.817 74.5 1182.% 3.02 99. 7

38 LC 40.80 0.44 22.32 0.08 15.55 0.33 14.78 6.37 0.10 0.00 100.77 0.629 49.7 1036.3 1.85 61.2

39 L 41,92 0.57 19.94 3.20 7.63 0.36 21.08 5.33 6.07 0.00 100.10 C.831 79.3 1208.3 3.40 112.2
40 L 42.51 0.49 19.93 3.06 7.01 ©0.21 21.96 4.81 0.04 0.00 100.02 0.%48 119.6 1402.1 3. 60 118.8
41 L 42.04 0.25 18.63 5.34 6.46 0.25 21.88 5.33 0.03 0.00 100.21 0.858 130.1 1448.0 4.42 145. 9
42 L 41.63 0.58 17.27 7.12 6.48 0.22 21.05 5.43 0.04 0.00 99.82 0.863 45.1 1005.5 3.89 128. 4
43 L 41.97 0.57 17.42 6.65 6.3% 0.21 21.068 5.34 0.06 0.00 99.67 0.856 103.7 1329.0 4.74 156. 4
44 L 41.72 0.60 17.35 7.16 6.38 0.22 21.09 5.49 0.04 0.01 100.06 0.855 152.1 154C.9 4,94 163. 0
45 L 41.83 0.57 17.58 46.81 6.44 0.24 21.50 5.46 0.05 (.00 100.48 0.856 103.7 1329.3 4.76 157.1
46 L 41.71 0.52 17.43 6.79 6,54 0.23 21.15 5.46 0.04 0.00 99.87 0.852 102.9 1325.3 4.74 156- 4
47 L 41.65 0.53 17.77 6.87 6,37 0.17 21.17 5.46 0.04 0.00 100,03 0.856 102.8 1324.8 4.73 156. 1
48 Ch 41.19 0.63 18.21 6.15 7.36 0.27 20.98 4,98 0.06 0.00 99,83 0.836 75.8 1189.6 4.49 148.2
49 L 41.95 0.12 18.65 6.44 6.80 0,18 20.96 5.22 0,06 0.00 100.37 0.846 72.0 1169.2 4.45 146. 9
50 Ch 41.79 0.18 18.54 6.31 7.18 0.-33 21.27 5.03 0.06 ¢.01 100.70 0.841 72.5 1171.9 4.49 148.2
51 L 41.33 0.5% 18.2% 6,28 7.32 0.26 20.81 5.14 0.07 0.00 100.09 0.835 78.4 1203.4 4.48 147.8
52 L 41.58 0.36 18.46 6.33 7.17 0.33 21.29 5.09 0.04 Q.00 100.65 0.841 73.8 1178.7 4.50 148.5

FE1~25 i THE, 26~52 INHEM: Ch y Ca- FIEMBE, LY - MBEL, WHREHMRE, LCHRCaABEOEGS: Ni
(pa/g) ABOLICP-MS &R, HMTEMETHEEMIGE, BHa v RERNEEEE, SEA. MEXH T Macquarie K#; 47 A ¥
#=¥. pbE.
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iR ERET —EWE, ERESHTRE " RNRE
HEHMRE. XHMEEAZERET KNS R® 5K
WA AT ARG EE R Pl 0 B0 T 3R EA 5 5 LL A M o A
BATHERAM L. REEETSAREHAEE Mg
60 2 R A o R B O s 5 R LA A A v Y ML B
RSN AEE Me"H.

6 FEINR

(D ELFEREEREABMBS TR RN EREEE
MEEaa® . BASG. TRAFMERLE, Bmaad
B HSHER.

(2) MMSHWI AN EL R, HBD R RSN A W
E&%mMfﬁ&pﬁﬁ%ﬁ%ﬁiﬁﬁﬁﬁﬂ&ﬁﬁﬁ
%5 R Z R RN R R, TS A M AT E, [
U SRS E B & UE OE HR & EE
RS S B R ThE A G B RRE.

(3) B REH LA A EEE Pb [9 1 3 Rt X 8y
A psr s, FEMERHEREAEMETERES
KA tif @ 55 8, HEFEEEAE 4, TER RN
BAEMESERHERNERTEE. AN —HHFERE
¥ Xu and Zhu (1994 H RIS WA 750km BIRH
it

(4) SR REE HAENREF LR MR Sr. Nd L ENA
BT 0 A B R 0 P O 8 MR AT A v g R
HEEAEMERMBESEA.
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