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Table 1 Temperature estimates at different points of the

same mineral grain obtained by using geothermometer
proposed by Bertrand and Mercier ( 1985)

bRAY T(C) TIOC) WA

973.1 EN1 DI1
945.9 EN1 DI2
982.9 EN1 DI3
990.7 EN1 D14
945.2 EN1 DIS
SL-1 989.2 970%20 ENI DI6
972.8 EN2 DI
945.6 EN2 DI2
982.6 EN2 DI3
990. 4 EN2 D14
944.9 EN2 DIS
-~ 988.9 EN2 DI6
362. 6 ENI1 DI1
SL- 3 864.9 864%2 ENIDI2
862.6 EN2 DI
865.0 EN2 DI2
944.3 EN1 DI1
918.3 EN1 DI2
917.3 EN1 DI3
944. 4 EN2 DI
SL-4 918.3 92613 EN2DI2
917. 4 EN2 DI3
945.0 EN3 DI1
918.9 EN3 DI2
917.9 EN3 DI3
916. 6 EN1 DI
929.4 EN1 DI2
SL- 12 917.4 923%6 EN2DII
930.3 EN2 DI2
916. 6 EN3 DI
929.4 EN3 DI2
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Table 2 Pressure( GPa) and temperatures( ‘C) estimates for Shandong

xenoliths by using different geothermobarometers

FEAS Tl T2 T3 T4 TS5 T6 Pl P2 P3

SL-1 971 926 950 951 990 1020 1.45 1.68 1.20
SL-3 864 860 966 839 881 1012 0.92 1.57 1.10
SL- 4 926 915 950 908 878 1000 0.66 1.74 1. 50
SL-5 884 863 909 861 894 1000 1.02 1. 66 1.10
SL- 6 932 936 929 914 931 1010 1. 15 1.73 1.20
SL=-17 818 822 929 803 745 975 - 1.44 0.90
SL- 12 923 947 969 906 923 1010 0.95 1.54 1. 00
SL- 16 1045 1082 1090 1029 1079 1157 2.05 1.86 1. 50
SL- 18 883 897 950 861 910 1037 1. 10 1.85 1.10
SL- 21 919 871 951 897 847 1047 0.64 1.88 1.50
SL- 23 865 802 986 836 609 1015 = 1.55 1.50
ST- 3 1107 1109 1068 1091 1118 1131 2.00 1.54 2.00
ST- 4 1058 1077 1086 1042 1076 1107 1.94 1.76 1.90
ST-5 846 810 812 817 374 977 1. 15 2,12 1.00
ST- 8 1076 1105 1037 1060 1110 1154 2.25 2.17 2.00
sT-9 1049 1098 1098 1032 1034 1101 1.88 1.47 1. 50
ST- 15 835 753 930 799 610 985 - 1. 60 1. 00
ST- 16 794 730 910 53 608 986 - 1.87 0. 80
SW- 2 842 847 911 815 902 1004 0.97 1.83 1.00
SW- 4 884 833 935 859 612 992 - 1.56 1. 60
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#3 HAUFRREEEKITEMN LHIIEBREFSH
Table 3 Rheological parameters of the upper mantle

estimated from Shandong mantle xenoliths

T T(C) P(GPa) Z(km) o M Pa) gs N( Pass)
SL- 1 971 1.20 41 19 1.78x 10 ' 3.63 x 102
SL- 2 882 1. 00 35 17 2.95x 10" "* 1.96x 107
SL- 3 864 1.10 38 21 2.08x 10" " 3.44x 10
SL- 4 926 1.50 50 19 1.68x 10" "7 3.85x 10*
SL- 5 884 1.10 38 21 5.56x 10" "* 1.28 x 10*
SL- 6 932 1.20 62 20 3.87x10° "7 1.75% 10%
SL- 7 818 0. 90 47 18 5.07x10° " 8.30% 10%
SL- 12 923 1. 00 36 24 6.05% 10" "7 1.35x 10%
SL- 16 1045 1. 50 50 18 1.95% 10" " 3.15x 10
SL- 18 883 1.10 38 25 9.26x 10" ' 9.1gx 107
SL- 21 919 1.50 50 23 2.24x 107" 3.49x 10%
SL- 23 865 1.50 50 23 1.66x% 107 % 4,71 % 10%
ST- 3 1107 2,00 65 18 Lotx10 ™ 6. 06 x 10*
ST- 4 1058 1.90 62 13 6.87x10 ' 6.43 x 107!
ST-5 846 1.00 35 20 8.20x 10 " 8.28x 10*
ST- 8 1076 2.00 65 17 2.79%10° 13 2.07 % 10°'
ST- 9 1048 1.50 50 20 3.05x10° "% 2.33x 10*
ST- 15 814 1. 00 35 20 1.50x 10" " 4.54x 107
ST- 16 794 0. 80 28 21 7.78% 107 % 9.18x 107
SW- 2 842 1. 00 35 26 1.54% 10" "% 5.72 % 10
SW- 4 384 1.40 47 23 4.90x 10" ¥ 1.60x 10*
_ SW-6 896 1.60 53 23 6.64% 10" " 5.89x 10™
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Deformation Features of Mantle Xenoliths from Quaternary
Basalts in Shandong Province and Their Rheological Implication

Chen Xiaode Lin Chuanyong Zhang Xiaoou  Shi Lanbin

( Institute of Geology, State Seismological Bureau, Beijing 100029)
Key words: Shandong Province;  mantle xenolith;  upper mantle;  rheology
Abstract

The Quaternary basalts in Shandong Province contain mantle xenoliths of varied quantities
and sizes. These mantle xenoliths are mainly spinel lherzolite characterized by protogranular and
porphyroclastic textures. The dislocation substructures of olivine from the xenoliths indicate a de
formation process dominated by dislocation creep under the upper mantle condition. The

equilibration temperature and pressure of the xenoliths are estimated to be 800 —1100 C and

(FHEE 159 1T)
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this range of depth, the differential stress of the upper mantle should be 13 —26 M Pa, while the
strain rate and the equivalent viscocity are 107" —10"2°s™ ', and 10 —10*Pa*s respectively.
The thermal structure and rheological features of the upper mantle beneath the studied area coin-
cide with those beneath the continental extension zone and the rift. It is considered that an upper
mantle diapir occurred since Early Tertiary in eastern China, giving rise to the thinning of the
lithosphere and the formation of extensional environment in this area. It reached its climax in

Late Tertiary and has begun weakening since Quaternary.
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