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Fig.3 Mg’ versus ALO; diagram for peridotite xenoliths from Mengyin, Fuxian and South Africa

1-SP08—1, SP9137 (coarse—grained + shear texture, Mengyin) ; 2—Coarse—grained + shear texture, average value of 7 samples (Mengyin) ;

3—Coarse—grainedr texture, average value of 4 samples (Mengyin) ; 4—Coarse—grained texture, average value of 4 samples (Fuxian);5— PHN1570

(typical coarse—grained texture, South Africa);6—Shear texture, average value of 2 samples (Mengyin); 7—F50—92618 (shear texture, Fuxian);

8—Shear texture, average value of 4 samples; 9—PHN1611 (typical shear texture, South Africa)
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Table 2 Trace element compositions of peridotite xenoliths from Mengyin and Fuxian (x107)

FrAS Li Be P Sc Ti \% Cr Co Ni Cu Zn Ga Rb Sr

SPO8-1 382 099 288 898 865 450 2133 134 2628 245 623 376 338 7716
SP9137 374 072 198 463 648 330 1244 111 2437 107 400 339 236 576
F5092168 259 107 103 610 283 491 1418 139 871 738 423 308 179 217

Y Zr Nb Mo Cs Ba La Ce Pr Nd Sm Eu Gd
3.36 27.9 22.7 0.22 1.01 68.5 304 39.1 3.67 12.1 1.80 0.61 1.44
2.87 18.8 16.2 0.13 0.84 56.3 27.7 38.2 3.79 13.2 1.85 0.62 1.46

3.28 6.22 4.44 0.35 2.84 1456  40.1 75.0 9.07 33.6 5.08 1.23 2.81

Tb Dy Ho Er Tm Yb Lu Hf Ta w Pb Th U
0.15 0.69 0.12 0.26 0.037 022 0.027 0.79 0.54 043 2.30 0.26 1.04
0.14 0.63 0.095 0.19 0.022 0.14 0.017 0.52 0.40 0.42 1.66 0.27 0.81

0.27 0.87 0.11 022 0026 0.13 0.015 0.15 0.25 0.51 1.42 0.50 0.27
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Fig.4 Chondrite—normalised REE patterns of the mantle Xenoliths from Mengyin and Fuxian.
1-SP08—1;2—-SP9137;3—F50—92618 ;4—Distribution range of REE patterns for coarse—grained peridotites from Mengyin and Fuxian;

5—Distribution range of REE patterns for shear texture peridotites from Mengyin and Fuxian
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Table 3 Mantle ages of ancient lithosphere responsible to deep processes in North China Craton
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Ancient lithospheric mantle and the “inverse evolution” of its components
in North China Craton

LU Feng—Xiang"”

(1. Faculty of Earth Science, China University of Geosciences, Wiuhan 430074, Hubei, China;
2. State key Laboratory of Geological processes and Mineral Resources, Wuhan 430074, Hubei, China)

Abstract: The component evolution of ancient lithospheric mantle was constrained by three deep —seated
geological processes, i.e., (D melt extraction, 2 lithospheric mantle metasomatism of melt/fluid from different
sources, and (3 interaction between lithosphere and asthenosphere /asthenospheric melt. Two stage enstatites (Py]
and Py2) were discovered in a sample of peridotite xenolith from Mengyin kimberlite. The enstatites of the early
stage are residual minerals in the early peridotites with coarse—grained texture. However, the enstatites of the late
stage were formed under the plastic theological condition. A comparison of major and trace elements between the
two kinds of peridotites from Mingyin, Fuxian and South Africa shows that the coarse —grained peridotites have
higher Mg’ (0.902~0.93) and lower ALO; (0.22%~2.32%) values, whereas the peridotites with shear texture have
lower Mg’ and higher ALO; (1.69%~2.75%) values, suggesting that the late stage peridotites have lower refractory
degree than the early stage peridotites. This phenomenon finds expression in the mantle component evolution
process not only controlled by melt extraction but also by the interaction between lithosphere and asthenosphere
/ asthenospheric melt. The action caused the evolution of mantle composition from refractory back to fertile, and
such an evolution trend is called “inverse evolution”. At least two magma extraction events and two “inverse
evolution” processes occurred in ancient lithospueric mantle of North China Craton approximately during the 3
Ga geological period. Compared with the action 3) in Phanerozoic, it was characterized by smaller scale, lower
strength and more obvious heterogeneity.

Key words:ancient lithospheric mantle; barren/refractory and fertile; coarse—grained and shear textures; “inverse

evolution”

About the first author:LU Feng —xiang, female, born in 1935, professor, supervisor of doctor candidates,

engages in the study of igneous and mantle petrology ; E—mail ; lufx@?263.net.



