25 1 Vol. 25 No. 1

2006 1 ACTA PETROLOGICA ET MINERALOGICA Jan. 2006
100871
+ + +
1.5 GPa 950C
Mg~ 89.5~91.7 NiO 0.29% ~
0.55%
P588.14%5 A 10006524 2006 01-0013-12

The discovery of peridotite xenoliths and megacrysts in Jining, Inner Mongolia

DU Wei, HAN Bao-fu, ZHANG Wen-hui and LIU Zhi-qgiang
(Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract: Located in Inner Mongolia, the northern edge of the North China craton, Jining Cenozoic basalts be-
long to the generalized “Hannuoba Basalts”. A lot of peridotite xenoliths as well as some pyroxene, feldspar and
titanomagnetite megacrysts were discovered for the first time in the alkali basalt southeast of Sanyitang. Most of
these xenoliths are spinel lherzolites with the assemblage of olivine + orthopyroxene + clinopyroxene + spinel.
The pyroxene megacrysts are mostly diopside and augite in composition. Feldspar megacrysts are mainly
anorthoclase and minor plagioclase. The equilibrium temperature represented by these spinel lherzolite xenoliths
is about 950°C at 1.5 GPa, which is almost the same as that of the Hannuoba xenoliths and reflects the tempera-
ture of spinel phase in the lithospheric mantle beneath the northern edge of the North China craton. The crystal-
lization temperature and pressure of clinopyroxene megacrysts are higher than those of lherzolite xenoliths, im-
plying an origin deeper than that of the peridotite xenoliths. Petrography and mineral chemistry of these xeno-
liths indicate that they are fragments of the upper mantle captured by basaltic magmas along the ascending way.
The high Mg” (89.5~91.7) and high NiO (0.29% ~0.55% ) contents of olivines demonstrate that Jining
peridotite xenoliths are derived from the infusible lithospheric mantle.
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Fig.1 Sketch map showing the distribution of Jining Cenozoic basalt
cm
2
2.1 Ol Opx Cpx
Sp

2a 90 %

30 1 mm



Fig.2 Photomicrographs of spinel lherzolite xenolith pyroxene and feldspar megacrysts
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clinopyroxene exsolution lamellae cross polarized d—spinel in spinel lherzolite with a black border cross polarized e—clinopyroxene megacryst

with a reaction border plane polarized f—feldspar megacryst with a reaction border and Carlsbad-albite compound twin cross polarized
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Table 1 Chemical composition of olivine in peridotite xenoliths

SiO, TiO,  ALO;  FeO MnO  MgO Ca0  NaO  K,O NiO  CrO;  Total  Mg”
BS8-2 39.80  0.02 0.00 9.42 0.07  50.47 0.03 0.00 0.01 0.55 0.00 100.37 90.52
BS9-4 40.76 0.00 0.02 8.74 0.18 50.05 0.02 0.00 0.01 0.42 0.07 100.27 91.09
JS6-2 40.36 0.00 0.01 8.84 0.15 51.19 0.06 0.00 0.00 0.54 0.00 101.15 91.17
IN27-4 40.00 0.00 0.00 8.69 0.15 50.94 0.05 0.00 0.00 0.43 0.00 100.26 91.24
IN6-4 39.82  0.01 0.00 10.37 0.17 49.61 0.05 0.00 0.00 0.39 0.06 100.48 89.50
JS14-4 40.50 0.00 0.00 9.35 0.11 50.38 0.02 0.02 0.02 0.37 0.01 100.78  90.58
JS17-3 40.11 0.02 0.00 9.92 0.08 50.04 0.02 0.02 0.00 0.29 0.01 100.51 89.99
JS18-2  40.17  0.02 0.00 8.33 0.17 51.37  0.05 0.00 0.00 0.34 0.05 100.50 91.68
1S2-6 39.27  0.00 0.03 10.02 0.13  50.65 0.04 0.04 0.01 0.46 0.10  100.75 90.03
JS3-3 40.01 0.00 0.01 8.81 0.12 51.20 0.07 0.03 0.00 0.45 0.08 100.78 91.21
BS9-7 39.48 0.06 0.00 13.29 0.31 47.54 0.20 0.04 0.01 0.16 0.03 101.12 86.44
BS9-9 36.44  0.03 0.03 28.76  0.60 33.96 0.48 0.00 0.01 0.17 0.00 100.48 67.81
BS14-5 39.56 0.00 0.02 13.91 0.32 46.97 0.18 0.01 0.01 0.11 0.05 101.14 85.76
BS14-7 36.68 0.05 0.05 27.76 0.67 35.21 0.43 0.00 0.00 0.11 0.03 100.99 69.31
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Table 2 Chemical composition of orthopyroxene in peridotite xenoliths

BS8-1 BS9-1 IN27-1 IN6-2 JS14-1 JS17-4 JS18-4 JS3-1 BS14-4 1822 NN3-2

SO, 54.76 54.80 55.40 53.71 54.67 54.65 54.61 55.66 54.56 54.42 54.81
TiO, 0.13 0.09 0.10 0.15 0.00 0.14 0.04 0.00 0.00 0.06 0.09
ALO; 4.50 3.65 3.65 4.71 3.47 3.93 3.42 2.27 3.48 4.75 4.16
FeO 6.17 5.82 6.04 6.76 5.67 6.16 5.41 5.50 5.40 5.95 5.69
Cr,O; 0.45 0.37 0.42 0.31 0.39 0.45 0.48 0.52 0.38 0.42 0.33
MnO 0.13 0.15 0.17 0.16 0.10 0.08 0.07 0.18 0.17 0.17 0.14
NiO 0.09 0.12 0.08 0.17 0.12 0.11 0.10 0.21 0.04 0.05 0.19
MgO 33.48 34.70 34.14 33.73 34.73 34.37 35.17 35.25 34.64 34.03 33.73
CaO 0.53 0.43 0.49 0.51 0.48 0.47 0.48 0.54 0.49 0.95 0.79
Na,O 0.12 0.08 0.04 0.04 0.05 0.07 0.04 0.17 0.02 0.13 0.07
K,O 0.00 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.00
Total 100.36 100.22 100. 54 100.25 99.68 100.43 99.83 100. 31 99.19 100.94 100.00
Wo 1.02 0.81 0.93 0.97 0.90 0.88 0.89 1.00 0.92 1.79 1.51
En 89.53 90.46 89.90 88.81 90.65 89.95 91.14 90.79 90.88 89.21 89.78
Fs 9.45 8.73 9.18 10.22 8.45 9.16 7.97 8.21 8.20 9.00 8.71
Mg*® 90.63 91.38 90.97 §89.91 91.61 90.88 92.06 91.95 91.95 91.08 91.34

Cr” 6.19 6.37 6.96 4.04 7.24 7.06 8.61 13.33 6.62 5.47 5.08
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Table 3 Chemical composition of clinopyroxene in peridotite xenoliths
BS8-3 IN27-2 JNG6-1 JS14-3 JS17-2 JS18-1 J1S2-1 JS3-2 BS9-2 BS9-3 BS9-8 BS14-6
SO, 51.97 52.02 51.04 52.11 52.50 51.81 51.51 53.77 51.55 52.40 50.07 53.57
TiO, 0.48 0.34 0.61 0.10 0.26 0.45 0.32 0.07 0.45 0.41 1.31 0.09
ALO; 3.17 4.88 6.81 4.16 5.97 5.24 6.43 2.60 5.72 4.84 3.06 1.02
FeO 2.14 2.17 2.52 2.28 2.41 2.20 2.48 2.22 1.85 2.07 6.84 4.66
Cr0; 1.16 0.75 0.72 0.86 1.08 0.95 0.78 0.77 1.03 1.00 0.25 0.42
MnO 0.12 0.05 0.16 0.16 0.14 0.10 0.12 0.04 0.01 0.03 0.19 0.16
NiO 0.00 0.10 0.11 0.00 0.07 0.05 0.02 0.03 0.02 0.05 0.03 0.05
MgO 16.86 15.62 15.17 16.44 14.87 16.05 15.57 16.98 14.70 15.59 14.11 17.32
CaO 22.67 21.15 20.75 21.95 20.35 21.71 20.73 20.37 20.24 20.75 22.11 20.82
Na,O 0.65 1.45 1.51 0.82 1.86 1.18 1.69 1.70 2.03 1.75 0.73 0.76
K,O 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.04
Total 99.22 98.53 99.41 98.88 99.51 99.75 99.65 98.56 97.61 98.89 98.70 98.91
Wo 47.33 47.40 47.21 46.97 47.29 47.36 46.66 44.52 48.02 47.07 46.81 42.77
En 48.98 48.71 48.03 48.95 48.08 48.72 48.77 51.63 48.53 49.21 41.57 49.50
Fs 3.69 3.89 4.76 4.08 4.63 3.92 4.57 3.86 3.45 3.72 11.62 7.73
Mg*® 93.39 92.81 91.53 92.75 91.68 92.82 91.79 93.13 93.40 93.07 78.62 86.81
Cr” 19.41 9.48 6.73 12.25 10.84 10.80 7.46 16.54 10.75 12.29 4.96 21.43
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Table 4 Chemical composition of pyroxene and feldspar megacrysts
BSI-1 BS14-1 J$44-1 BS14-2 BS15-1 JS8-1 NN3-1 BS7-2
SO, 46.73 47.46 50.14 47.12 50.84 53.64 51.04 48.88
TiO, 2.10 2.01 0.61 1.89 0.63 0.11 0.57 2.00
ALO; 10.51 10.27 8.35 5.61 6.99 1.36 6.75 4.51
FeO 9.47 9.49 7.30 7.71 2.63 2.38 2.51 7.56
Cr0; 0.02 0.17 0.04 0.00 0.62 0.00 0.99 0.02
MnO 0.12 0.14 0.19 0.17 0.12 0.05 0.03 0.10
NiO 0.00 0.00 0.08 0.07 0.03 0.02 0.05 0.00
MgO 10.99 11.62 15.64 13.36 15.47 17.26 14.29 13.35
CaO 16.21 16.16 15.55 21.70 20.70 23.28 20.76 22.60
Na,O 2.33 2.37 1.67 0.79 1.37 0.73 1.81 0.79
K,O 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Total 98.49 99.71 99.57 98.42 99.40 98.83 98.80 99.81
Wo 41.58 40.56 36.03 46.73 46.65 47.32 48.70 47.93
En 39.22 40.58 50.42 40.03 48.51 48.82 46.65 39.39
Fs 19.20 18.87 13.55 13.25 4.84 3.86 4.65 12.68
JS40-1 BS6-2 JN24-1 JN21-1 JN12-2 JN29-1 BS14-3
SiO, 61.43 64.87 65.01 64.99 64.37 60.10 57.12
TiO, 0.10 0.05 0.00 0.02 0.15 0.02 0.18
ALOs 22.15 20.40 19.97 20.05 17.90 23.55 25.59
FeO 0.32 0.10 0.11 0.08 0.61 0.23 0.70
MnO 0.00 0.02 0.00 0.07 0.05 0.08 0.00
MgO 0.00 0.01 0.02 0.00 0.00 0.04 0.05
CaO 3.77 0.85 0.81 0.91 0.21 5.58 7.39
Na,O 7.91 8.61 8.87 7.95 6.48 7.90 6.49
K,O 2.54 4.01 3.99 3.99 7.46 0.99 0.55
Cr,05 0.04 0.03 0.01 0.00 0.04 0.01 0.07
NiO 0.01 0.00 0.07 0.00 0.00 0.00 0.02
Total 98.27 98.95 98. 86 98.06 97.27 98.50 98.16
Ab 67.80 73.50 74.30 71.80 56.30 67.90 59.40
An 17.90 4.00 3.70 4.50 1.00 26.50 37.30
Or 14.30 22.50 22.00 23.70 42.70 5.60 3.30
5 wey %
Table 5 Chemical composition of spinel in peridotite xenoliths
JS14-2 JS18-3 BS8-4 1S2-7 JN6-3 BS9-5 JS17-1 1S3-4 JS38-1 JS6-1 BS9-6
SiO, 0.04 0.01 0.03 0.06 0.19 0.05 0.03 0.01 0.05 0.06 0.07
TiO, 0.07 0.11 0.07 0.01 0.14 0.02 0.03 0.05 0.04 0.03 12.52
ALO; 51.96 52.99 52.40 58.42 58.01 54.23 54.18 39.14 31.43 30.99 11.14
FeO 11.07 9.77 9.74 9.80 10.60 9.84 10.50 12.36 13.03 13.38 58.06
Cr,05 15.96 15.63 15.96 10.10 8.93 14.06 14.26 29.61 38.34 37.85 9.61
MnO 0.26 0.24 0.20 0.11 0.20 0.14 0.24 0.34 0.45 0.37 0.51
NiO 0.41 0.37 0.44 0.37 0.46 0.25 0.35 0.15 0.22 0.18 0.12
MgO 20.67 20.93 20.92 21.59 20.84 21.08 20.64 18.34 17.28 17.00 5.62
CaO 0.00 0.00 0.01 0.02 0.07 0.00 0.01 0.00 0.00 0.01 0.01
Na,O 0.04 0.02 0.00 0.06 0.02 0.07 0.00 0.02 0.01 0.04 0.04
K,O 0.01 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.01 0.01
Total 100.49 100.07 99.77 100. 54 99.47 99.74 100.24 100.02 100. 85 99.90 97.71
Cr Crt+Al 0.17 0.17 0.17 0.10 0.09 0.15 0.15 0.34 0.45 0.45 0.37

BS9-6
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Table 6 Temperatures calculated from different geothermometers ‘C  and pressures GPa

JS3 JS14 JS17 JS18 JN6 JN27 BS8 BS9 BS14 NN3 12
1.0G 980 943 949 938 967 879 855 856 1075 856 963
1.5G 987 950 956 931 974 886 862 862 1086 863 973
2.0G 993 958 965 944 981 893 868 869 1096 870 982
BEN9O 2.5G 1 000 965 973 951 988 900 874 875 1 106 878 991
3.0G 1 006 973 982 958 996 906 880 881 1116 885 1 000
At 7 8 8 5 7 7 6 6 10 8 9
1.0G 1005 929 909 945 972 902 902 875 995 851 883
1.5G 1012 935 911 952 979 918 916 881 1002 857 889
BMES 2.0G 1019 942 917 957 986 918 916 887 1008 863 895
2.5G 1026 949 923 964 993 919 920 894 1015 869 902
3.0G 1033 955 930 970 999 925 926 900 1017 875 908
At 7 7 5 6 7 7 6 6 6 6 6
t M75 985 974 968 975 989 973 986 958 974 1045 1094
p M75 2.53 1.82 1.62 1.83 1.50 1.75 1.56 1.68 1.81 2.18 2.28
BKN9O0  BMS8S5 Brey and Kohler 1990 Bertrand and Mercier 1985 1.0~3.0 GPa
At T 0.5GPa ¢t M75 p M75 Mercier & Carter 1975 JS3~BSY
BS8  BS9 BS14 NN3

JS2
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