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Fig. 1 Distribution of xenolith-bearing paleogene basalts ineastern China
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Fig. 2 Types of mantle xenoliths in the study area
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Fig. 3 Preferred orientation patterns of olivine in xenoliths
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Table 1 Calculations of epuilibrium {emperaiure T(C) and pressure
P(GPa) of mantle xenoliths

RS T, T, Ts T T P, P Ps
FG-1 843 891 872 1047 966 1.53 1.28 0.96
FG-2 991 1039 1042 1000 992 1.72 1.47 1.46
FG-5 922 978 973 1036 918 1.84 1.05 1.22
FG-6 1048 1089 1062 1031 1042 1.74 1.49 1.68
FG-7 988 1031 1012 1013 1061 1.62 1.68 1.42
FG-11 965 1007 989 1038 918 1.89 1.81 1.32
FG-12 944 989 972 1035 1058 2.1 1.98 1.25
Js-2 877 935 938 988 855 1.88 1.15 1.00
18-3 934 988 987 1005 857 1.78 0.43 1.25
1S4 909 960 966 1004 835 1,88 0.81 1.16
JS-5 934 965 957 990 891 1.81 0.71 1.18
Js-9 963 1020 1018 1009 897 1.82 0.60 1.87
IS-7 875 920 917 1005 985 1.92 1.23 1.05
1S-14 881 924 921 987 969 1,83 1.37 1.08
1S-18 877 930 938 944 919 1.25 0.80 1.07
1s-19 835 889 894 957 / 1.58 / 0.96
18-20 828 872 874 943 / 1.55 / 0.80
HYB-13 726 745 735 752 896 1.31 1.45 0.63°
HYB-7 685 695 877 702 971 3.25 0.81 0.52
HYB-6 1018 1068 1058 1078 1021 1.69 1.63 1.59
YB-11 961 1017 1002 1026 966 1.72 1.22 1.37
YB-9 965 989 978 998 1021 2.20 1.98 1.25
YB-3 931 977 964 986 880 1.93 0.66 1.22
YB-7 989 825 809 833 946 1.96 1.02 0.81
YB-6 892 930 917 938 982 1.38 1.29 1.07

Ty: Bertrand & Mercier(1985); T:Brey & Kohler®1990); Ty #:3C MI(1993), T Mercier (1980) $i5 %A,
Tss Mercier (1980) L EHEH: Pui Mercior (1980) $1 5 A, Pe: Mercior(1980) B $HRA,: Po HHhEKE LR IE S
(8 R, 1995) i B0 E 7.
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Table 2 Differential stress of upper mantle calculated from mantle xenoliiths

HERERRER £ir B B2 (A) FE RS Ay 3
HRES D(k#m) o,(MPa) a3(MPa) os(MPse) d(mm) o(MPa)
FG-1 503 35 i1 23 0.097 15
G-2 483 36 11 24 0.088 17
FG-3 492 36 11 24 0,090 16
FG-4 543 33 10 22 0.081 18
FG-5 665 28 8 18 0.080 18
FG-6 724 26 7 17 0.074 20
FG-7 714 27 8 18 0.078 19
FG-11 701 27 8 18 0.089 16
FG-12 704 27 8 18 0. 058 25
J5-1 608 30 9 20 0.172 9
15-2 642 29 9 19 0.102 14
1s-3 645 29 9 19 0.225 7
15-4 622 30 9 20 0,178 8
18-7 714 27 8 18 0.164 [
1s-9 700 28 8 18 0,200 7
Js-13 596 31 9 20 0.142 10
Js-18 606 30 9 20 0,123 12
J5-19 616 30 9 20 0,139 11
Js-20 622 30 9 20° 0.167 9
Js-21 610 30 9 20 0.111 13
YB-2 479 a7 i1 24 0.078 19
YB-4 659 29 9 18 0.041 36
YB-6 503 35 11 23 0.073 20
YR-7 675 28 8 18 0.090 16
YE-8 538 33 10 22 0.087 17
YR-9 631 30 9 20 0.101 15
YB-11 802 31 9 20 0.108 u
HYB-6 592 31 ] 20 0.096 15
HYB-7 654 29 8 19 0.086 17
HYB-14 527 34 10 22 0.100 15
HYB-31 660 28 8 18 0.083 18

HERERMRRERN A1t
1.0,—03=4900D—%"(Ross, 1980);
2.0,—0y=2100D"°%(Karato, 1980),
. ERNEHE.

{ir §f B (8] 5 2 F7 s
ogy—o3=1,462d"'(Toriumi, 1979).
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Table 3 Rheological parametiers of upper mantle in eastern China inferred fiom

mantle xcnoliths in Palcogene basalis

ke T P(1)  P(2) o e(1) n(1) e(2) n(2)
(T) (GPs) (GPa) (MPa) (879 (Pa.S) (51 (Pa.S)

FG-1 890 1.40 0.96 19 3.760x107%* 1.684x10"  6.910x107'*  9.166x10%*
FG-2 1040 1.70 1.46 21 2,077x107!*  3,370x10% 2.781x107'*  2,512x10™
G-5 978 1.50 1.22 18 1.372x107'*  4,373x10™ 1.967x107'*  3,050x10%
FG-6 1080 1.70 1.68 19 9.460x107'*  6.695x10®  9,686x107'*  6.538x10"
FG-7 1030 1.60 1.42 19 1.162x1071% 5.450x10™ 1.452x10719 4.365x10%!
FG-11 1007 1.60 1.32 17 3.294x1071° 1.248x10% 4.685x10°1° 1.210x10%
FG-12 989 2.00 1.25 22 2.173x107'*  3,375x10"  5,658x1071° 1.296x10%
Js-2 935 1.50 1.09 15 1.190x107Y  4,202x10**  2,055x107'" 2.432210"
15-3 988 1.60 1.25 16 1.254x107'%  4,253x10"™ 1.960x107**  2.721x10%
J8-4 960 1.60 1.16 14 2.510x107V 1.859x10%"  4,.460x10°1" 1,046x10%*
18-7 920 1.50 1.18 13 3.810x107* 1.137x10 5,869x1071* 7.384x10%
15-9 1020 1 80 1.87 12 1.460x107'¢  2,837x10%? 2.408x1071¢ 1.661x10%*
is-18 930 1.30 1.05 16 1,527x10°7 3.493x10"" 2.133z10°1"  2.500x10*?
1s-19 890 1,60 0,96 15 1.274x1071*  3,925x10%  3.092x107'® 1.617x10%
J5-20 872 1.50 0.80 14 4.849x10° 1 9.824x10%  1.298x107'*  3,596x10%¢
YB-2 727 1.00 0.63 21 1.003x10°% 6.979x10"7  1.819x10°%  3,849x10%7
YB-4 938 1.30 1.10 25  9,103x107'7  9,155x10"  1,188:107'  7.017x10"?
YR-6 930 1.30 1.07 22 4.230x107V 1.734x10**  5,754x10°1 1.274x10%*
YB-7 825 1.10 0.81 17 1.427x107°  4.027x10%  2.152x10°"°  2.633x10%
YB-8 977 1.40 1,22 17 1.246x1071®  4.548x10"  1,571x107'*  3,606x10%?
YB-9 989 2,00 1.25 18 7.520x107'7  7.979x10™  1,973x107'  3,042x10%*
YB-11 1017 1.70 1.37 17 4.343x10710 1.310x10"  6.530x10°'* 8, 679x10%
HYB-6 1063 1.70 1.59 18 3.607x107"*  1,663x10*  4.116x107"* 1.458x10%
HYB-7 695 0.90 0.52 18 8.540x107%"  7,026x10%®  1,607x107%*  3,734x10"

: PQ1)J9EF Mercier (1980) ZIFAEHWHHHMEHIIE, P2) HRETERDBERLESNE) BIE.
(1), e(2), n(1)Fan(2) 5 Bl Rh FRE H I8 AR B 0 R R MG WM BB

P 3T, MR A B Ol BOIR T AR B R 2 A RO B B A b M T
X R AP E R AP MR L, Bk, AVADX A BIEAE TR, A
LERBRT hEAEE =L LR ERE.
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n EBGR, BITRERGEQEFHEEDMTREGE, NibAXAERE T ERSBEE
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Deformation Features of Mantle Xenoliths from
Paleogene Basalts in Eastern China and Their
Implication of Upper Mantle Rheology
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Abstract

The presently known xenolith—bearing Paleogene basalts in the eastern China
are located in Shuangliao of Jilin Province, Yangyuan of Hebei province, and
Fanshi of Shanxi Province, The mantle xencliths collected [rom these three
localities have been described in this paper. The xenoliths are dominated by
spinel lherzolite, having mainly porphyroclastic texture. The olivine from the
xenoliths exhibits obvious preferred orientation and dislocation substructures
indicative of high temperature creep mechanism, The equilibrium temperature
and pressure of the xenoliths have been calculated as 800—1100C and 0.7—
1,6 GPa respectively, The xendliths are deduced to have been derived from a
depth of 28—52 km. The differential stress estimated by microstructural pie—
zometry is 12—25 MPa, while the strain rate and equivalent viscosity derived
from the high temperature flow law of peridotites are 107"—107""s"' and
10" —10"Pa * S respectively, The man tle xenoliths from the Paleogene basalts
have principally the same characteristics as the xenoliths from the Neogene and
Quaternary basalts, indicating that the upper mantle of Neogene and Quatern-—
ary inherited and developed the rheological characteristics of Paleogene,
The characteristics of the upper mantle in the eastern China have been coincident
with those of the upper mantle in the continental extensional zone or rift sin-

ce Tertiary.
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