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1
Table 1 Major element component comparison of peridotites and minerals between Hebi refractory and Shanwang fertile mantle
Ol Opx Cpx Sp Ol Opx Cpx Sp
32 262 191 107 137 31 150 150 150 95
/% 70. 9 25.0 3.1 11 69. 8 17.2 8.7 4.3
SiOz 44, 80 41. 04 56. 67 52. 88 0. 06 42. 88 40. 59 55. 66 52.54 0. 05
TiO, 0.01 0.01 0. 28 0. 14 0.08 0.01 0. 06 0. 34 0. 10
Al O3 0. 87 2.41 3.48 27.51 3.17 0.01 3. 38 4. 77 49. 50
Cr2 03 0. 58 0. 04 0.58 1.59 38. 66 0. 68 0. 02 0. 37 0. 74 17.11
FeO 6. 87 7.96 4. 92 2. 49 14. 31 8.78 10. 28 6. 37 2.59 11. 96
MnO 0. 11 0.12 0.11 0. 06 0. 14 0. 15 0.15 0. 07 0. 00
MgO 46. 10 50. 60 34. 65 16. 69 16. 07 41.92 49. 05 33.63 15.73 19. 13
CaO 0. 49 0. 06 0.71 20. 33 0.02 1. 84 0. 04 0.58 21.71 0. 02
Na, O 0. 05 0. 10 1. 22 0. 08 0. 16 0.01 0. 06 1. 19 0.01
KO 0. 31 0. 09
NiO 0. 30 0. 38 0.10 0. 06 0.19 0. 30 0. 37 0.10 0.05 0. 30
Total 100, 2 10019 100.26  99.09  97.03 | 99.85  100.54  100.35  99.74  98.19
Mg# 0. 92 0.92 0. 93 0.92 0. 67 0. 89 0. 89 0. 90 0.91 0. 74
CaO+ Al O3 1. 36 3.12 23. 80 5.01 3. 96 26. 48
FeO/MgO 0.15 0.16 0.14 0.15 0. 89 0.21 0.21 0.19 0.16 0.63
Mg/Si 1. 47 1.850.92 0.47 1. 47 1. 81 0.91 0. 45
D/(g+cm ) 3.28 3.33
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Table 2 Trace element component comparison of peridotites

and clinopyroxenes between Hebi refractory and

100.0

10.0

wa(FE )/ wo(BR RLBE A7)

Shanwang fertile mantle 107°¢
1.0
an Cpx(8) 9 Cpx(8)
SC 5 61 3 68 01 1 1 1 1 1 1 1 1 1 1 1 1 1
Ti 60 449 30 2843 LaCe PrNd SmEu GdTb DyHo ErTmYb Lu
\ 28 151 53 278 1
Rb 3. 86 0. 80 1. 66 n d.
Sr 71 412 87 136 REE
Y 1,09 4.03 2,41 16. 71 Fig. 1 REE pattern of peridotites and clinopyroxenes {rom
Zr 18. 32 27.55 6. 46 24,97 Hebi refractory and Shanwang fertile mantle
Nb 8. 12 1.13 1.22 0.75
Ba 34. 83 4. 04 8.45 b. d. 100.000
La 2.76 11. 25 1.56 6.13
Ce 5.27 28. 54 2.98 13.36 100005
Pr 0. 69 4. 00 0. 39 .71 &
5 1.000 -2
Nd 2.84 17. 42 1. 60 6.70 [C I SR TYSES YR S i NV S = =
Sm 0.57 3.39 0.37 176 &
z 0.100
Eu 0. 16 1.01 0.12 0.72 =
Gd 0.45 2.34 0. 40 227 E ool
Tb 0. 06 0. 25 0.07 0.46  F Lo 200 AvE
Dy 0. 29 1.15 0.47 3.03 0.001L] i i v
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Er 0.13 0.52 0.31 1.80 0000LLe v S APNE e WL
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Hi 0.48 0.93 0.17 0. 90 Fig. 2 Trace element spider figure of peridotites and cli-
Ta 0. 46 0.13 0.08 b. d. nopyroxenes from Hebi and Shanwang
Th 2. 04 0. 50 0.03 0. 55 HB. s SW. ; Cpx. ; Perl.
U 2. 36 0.12 0. 10 0. 35 31%,5%,10%,15%,20%  25%
n. d not detected; b.d  below detection limit.
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mantle metasomatic fluids: experimental constraints

Mantle Replacement.: Evidence from Comparison in Trace Elements between
Peridotite and Diopside from Refractory and Fertile Mantle, North China

ZHENG Jian-ping', LU Feng-xiang', YU Chun-mei', O'Reilly S Y?
(1. Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China; 2. Depart-
ment of Earth and Planetary Sciences, Macquarie University , Sydney NSW2109)

Abstract; In the eastern part of the North China block, the refractory peridotite xenoliths in Ceno-
zoic Hebi basalts (Henan Province) are regarded as the shallow relics of the cratonic mantle; while the
fertile peridotite xenoliths in Cenozoic Shanwang basalts (Shandong Province) are regarded as the newly
accreted mantle. In this paper, a comparison is made between the major and trace elements of the whole
rocks and the major elements of the component minerals and the trace elements of the diopsides. The re-
sults show that Hebi “cratonic” peridotites and Shanwang “oceanic” ones, respectively, represent the
products of 15% —25% and 1%—5% of fractional melting for the primary mantle. These products were
metasomated by the silicate carbonatite melt. The mantle metasomatism in the former is stronger than
that in the latter. The solidus temperature of the cratonic lithospheric peridotite fell due to the long-term
metasomatism of the mantle molten/fluid bodies. The melt underplated at the basement of the lower
crust, created the crust-mantle transition zone and resulting in the huge heat and material exchange. The
ensuing decreased temperature after Eogene period resulted in the uplifted asthenospheric cooling and
underplating at the lithospheric basement for the newly accreted lithosphere. Therefore, the Mesozoic-
Cenozoic (relative to Paleozoic) lithospheric thinning did not initiate the simple decrease in lithospheric
thickness arising from the asthenospheric upwelling. Instead, this thinning created the replacement
process of the accompanying cratonic mantle by the newly accreted one.

Key words: trace element; refractory peridotite; fertile peridotite; mantle replacement; North Chi-

na block.



