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1
Table 1 Minerals§ chemical composition of lherzolite xenolith %
0l Opx Cpx Sp
Mf1 M—5 M—7 MT Mf1 M—5 M—7 MT M—5 M—7 MT Mf1 M—5 M—7 MT
Si0, 39.98 41. 38 41. 17 4]1. 63 56.61 57.12 56.13 56.78 52.29 53.25 52.05 0.01 0.00 0. 00 0.00
TiO, 0. 00 0. 00 0.00 0.01 0.8 0.00 006 0.00 0.13 0.21 0.9 0.0 0.0 0. 00 0.01
AL0; 0. 00 0. 04 0.00 0. 00 3.07 2.38 239 3.35 3.03 5.03 5.65 47.51 34.55 53.11 54.83
FeO 7. 56 7.20 8. 41 8.33 5.11 4.98 5.33 2.94 1.93 1.9 2.23 10.36 13.28 10.05 9.53
MnO 0.02 0. 06 0.0 0. 14 0. 13 0.01 002 0.12 0.01 0.2 0.4 0.0 0.13 0. 0.10
MgO 50. 19 50. 21 50. 17 50. 38 34.32 34.04 3284 34.35 16.93 15.71 16.2 19.66 16.41 19.45 19.97
Ca0 0. 05 0.01 0.03 0.02 0. 40 0.47 0. 31 0.43 21.74 21.67 21.11 0.0 0.00 o0 0.01
Na O 0. 04 0. 04 0.00 0. 06 0. 06 0.01 006 0.01 0. 83 1. 41 1.65 0.0 0. 01 0. 01 0.03
K0 0.01 0. 00 0.00 0.02 0. 00 0.00 0. 01 0.01 0.00 0.0 0.4 0.0 0.00 0.2 0.00
Cry03 0. 00 0. 00 0.0 0. 06 0. 30 0.39 026 0.36 0.87 0.67 1.17 20.49 33.76 16.06 14.94
NiO 012 0.16 0. 12 0. 31 0. 03 0.09 0. 01 0.03 0.00 0.2 0.01 0.10 0. 11 0.13 0.24
97. 98 99.10 100.02 100.9 100. 11 99.49 97.42 98.38 97.76 99.98 100.06 98.34 98.33 98.92 99.66
Fo 92. 20 R. 60 91. 40 91. 50
Fa 7. 80 7.40 8. 60 8.50
Wo 0. 80 0.90 060 0.90 47.40 48.50 48.60
En 91.60 91.60 91.10 9H.60 51.30 48.90 51.40
Fs 7. 60 7.50 830 4.50 1.30 2.70 0. 00
: FeO ( )
, . Mf5. , w(Wo) =0.474 ~0.486, w( Fn)=0.513 ~
( [,1), 0.489, w(Fs) = 0. 000 ~ 0.027, , oW
s (Cr203):0.67%"'1.17%, H
0 0
: (75%) + (18%) + 8 100X [ w(Cr) /w(CrtAl)] =15.4~22.4< 25,
0 0 ~
(5%0)+ (2%0) . : ,2.7 : 100X w(Cr) /w(Crt
3.0 mm, 2V=80 ~88 . Al) =40, .
, ( 1,2), , 850 ~
, . ) ; 950 C, 18 ~22 MPa, 60 ~80
o o
0.3~4.0mm,2V=66 ~80, km( 2. (59 km)
)
2 m 2 2 .
( [.3). ) Mercier! p—t ,
, 3.3 mm, s ,
2 ’ 60 mW/ m’ L1
. Ol+Py + [ 3’ ]9]
M1—212. \
Mf5 4
\ . Mf2. ,
2
3.2
b Ng // //b, Nm//
. : a m C;
Ol+Hy+Di+Sp. , g // a, Np//b, ;

911 ~0,946, w( Fs) = 0.045 ~ 0.083,

w(Fo) =0.914 ~0.926, w(Fa) =0. 074 ~0.086,

2

H

w(Wo)= 0. 006~ 0. 009, w( En) = 0.
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: Nm//a, Np// b, Ng//c; : Nm//b,
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Table 2 Balanced temperature, pressure and depth of lherzolite
1/ C p/ 108Pa
h/km
(WB) (W) t(K)  #(LD)  £(SS) ((BK) ((WS1) #(WS2) ([g(M) ¢5(M) ¢(Xu) Prn Dri
Mf1 936 883 856 85 826 942 18.2 5
M—5 1 076 962 1 036 950 1023 880 1050 926 961 1404 870 22.2 29.9 7
M—7 1 014 897 874 906 99 816 O1 875 911 964 812 14.9 122 45
MT 1 088 947 963 950 988 868 9%1 976 958 855 22.8 74
s—2° 907 1030 24 7
* [7.«(WB) Wood Bamo 1, (W) Wells 9, {(K) Kretz (0] 41D)  Linds-
ley  Dixon Ca U ¢(SS)  Sachtleben  Seck - [ ¢#(BK) Brey Kohler Ca
( p= 15X 10%Pa) | ¥, ¢(WS1)  Witt-Fickschen  Seck - LM #(WS2)  Witt-Eickschen — Seck Cr
Al LML (M) Mercier 19, ¢(Xu) [1s], Ave’ llemant( [ 16]) h=42

(km)+3. 03 (km/MPa) X p (MPa).

1
Fg. 1 Measured slip system of olivine and orthopyroxene
a. ;b. HE A
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Fig.2 Preferred orentation of olivine [ 100] ,[ 010] ,[ 001] in spinel lherzolite

, 1% —3%—5%— 7%, Mf5. 0

3
Table 3 Calculation of differential flow stress
6/ MPa
d/Pm A B C D

97MT 34.77 42.1 93.5 70. 5 2.4
97MO01 59. 76 24.5 54. 4 2.4 10. 0
97M03 38.20 38.3 851 6. 6 19.5

30~6 20~ 60 40~90 20~70 8~30

. A. Toriumi: 6= 1462. 5 d '; B. Gueguen
Dawt: 6=3250 d 5 C. Ros :0=100< (28 d ") "% D. Kanto
o=(280 4 ") (2. (2.

3,4).

Ave’ llemant % s

s MI—2(2. 85

; Mf2. 100 .L.

4

Table 4 Rheological parameters of upper mantle beneath Pingnan

area
yC ];/ ) / Aoy 1 / (Pn)n/
10° Pa m MPa s a°s

97MT 980228 74 42.1 8.36X 10716 1.72X10%
97MO1 930182 59 24.5  2.93< 10 7 2.80X 10*
97M03 960222 71 38.3  2.77X 10 © 4.66X10%
. 109623.0 74 28.0 2.55< 10 % 4.81X10%
. 1156261 83 50.1 5.82< 10 B 6.80X 10"

* [5,16] .
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OLIVINE MICROSTRUCTURES FROM MANTLE-DERIVED
XENOLITH IN PINGNAN COUNTY, GUANGXI

Kong Hua"? Ma Fang3 Jin Zhenmin®  Ou Xingong'
(1. Department of Geology, Central-South University of Technology, Changsha 410083, China; 2. Faculty of Earth
Sciences, China University of Geasdences, Wuhan 430074, China; 3. Department of Geology, Péking University,
Beijing 10871, China)

Abstract: The equilibrium temperature of the mantle-derived spinel lherzlite xemnolith in the basalt in Pingnan
County, Guangxi lies between 930 and 980 ‘C, and its corresponding equilibrium depth between 59 and 74 km. The
kink-band sliding system of the olivine in the mantle-derived xenolith is often (010) [ 100] , but sometimes ( 001)
[100] . However, the kink-band sliding system of orthopyroxene is ( 100) [ 001] . All these sliding systems occurred
both at the high temperature and at the low strain rate, indicating that the upper mantle of the region experienced the
plastic deformation both at the high temperature and at the low strain rate. Varieties of dislocations are present in the
olivine, such as free dislocation, dislocation wall, dislocation bow, tangle, and (110) sliding system, indicating the
plastic deformation features of the upper mantle. The size of the dislocation is used to estimate the following features of
the upper mantle; the differential flow stress 24.5—42. 1 MPa, the flow rate 2.93X 10 7—8.36x 10 s l, the ef-
fective viscosity 7 1.72X 10%—2.80% 10* Pa°s. All these upper-mantle features are in agreement with those in the

Cemomic eastern China, showing that they both occurred in the same tensile environment.

Key words: spinel Therwlite xemolith; upper mantle; dislocation; Pingnan.
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