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Abstract; Studies of deformed microstructures of peridotite in ultrahigh-pressure metamorphic belt are conductive to understand
rheological property and deformation mechanism of mantle materials derived from plate boundary, then further to explore the
effect of microstructures during geodynamic process of the deep subduction and exhumation. Deformed microstructures of gar-
net wehrlite from Bixiling, Dabie Mountains are systematically studied through optical microscope, electron probe, infrared
spectroscopy, electron back scattered diffraction (EBSD) technique and the method of oxidation decoration. Results show that:
(1) garnet wehrlite from Bixiling with strong shape preferred orientation (SPO), but only clinopyroxene with strong lattice
preferred orientation (LLPO) and olivine with weak lattice preferred orientation, which is obviously different from the common
characteristics of mantle peridotite which exhibits the stronger fabric in olivine than in clinopyroxene and in addition, reflects
that clinopyroxene deforms through dislocation creep but olivine through grain boundary sliding with the adjustment of disloca-
tion; (2) certain content of structural water are contained in clinopyroxene and olivine of garnet wehrlite from Bixiling, cli-
nopyroxene with 124 X107°—247X10"° and olivine with 38 X107%—80X 10", which are higher than that in minerals of gen-
eral peridotite in orogenic belt and may reflect the environment with high water content caused by the contamination of crust
material; (3) significant dislocation microstructures developed in olivine and 230— 600 MPa of differential stress calculated by
the dislocation microstructures which is higher than the steady flow stress of normal upper mantle and indicates that our sam-

ples once have experienced the relative low-temperature deforming environment in subduction zone. Comprehensive study shows
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that the relatively special deforming microstructures in olivine and clinopyroxene from Bixiling attribute to the high pressure,

low temperature, high differential stress and structural water content in ultrahigh-pressure metamorphic belt.

Key words: garnet wehrlite; lattice preferred orientation(ILLPO) ; dislocations; structural water; differential stress; microstructures.
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Fig.1 Petrographic characteristics of the garnet wehrlite from Bixiling
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Table 1 The averaged chemical composition of major constituent minerals in the garnet wehrlite from Bixiling
BERE F S0, TiO:  ALO;  CrO;  FeO  MnO  MgO  CaO  NaO  K,O  fid
Ol 39.906 0.031 0.034 0.001 13.895 0.057 45.690 0.005 0.005 0.008 99.632
Cpx 54665 0050 1977 0735 5.601 0031 14.082 18.915 3314 0001 99.370 10 o0
BXI-1  Gre  39.686 0.056 21.388 1.208 17.672 0.550 15.084 3.863 0.015 0.004 99.526 L 10
Me  0.081 0.833 1332 5210 84587 0.180 0.392 0000 0.012 0005 92.633 T 7
Serp  42.730  0.031  0.832  0.001  3.298  0.006 37.939 0.045 0.011  0.003  84.895
Ol 40.109 0.031  0.035 0.002 13.995 0.063 45453 0.002  0.012  0.010 99.712
Cpx 49160 0.148 8834 0410 6.613 0078 19791 10.262 2,188 0.387 97.420 O o
BXL-10  Grt  39.760 0.054 20.849 1601 17.960 0.607 14.513 4.168 0.023 0.011 99.545 O 00
Mt 0082 0905 1665 6152 82900 0124 0791 0000 0.017 0004 92.6d0 LPY=00
Serp  43.172  0.029  0.801  0.002  3.311  0.019 38107 0.036  0.022  0.009  85.507
Ol 39.818 0.031 0.023 0.001 14.715 0.062 45.077 0.005 0.001  0.001 99.733
Cpx 54960 0.061  2.696  0.841  6.070  0.032 12.937 17.775 4.024  0.036 99.434  Fo=84
Grt  39.585  0.057 21.581 1.073 18.038 0.631 14.553 3.980  0.017  0.009 99.524  Di=69
BXIAM M 0081 0.816 1213 5.234 84472 0.076 0752 0.000 0,016  0.004 92.664  Pyr=55
Serp  43.268 0.033  0.830  0.001  2.782  0.003 38.283 0.049  0.011  0.009  85.267
Chu  37.537 4.119  0.057 0.041 14.296 0.071 43.578 0.015  0.056  0.026  99.796
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Fig.2 Lattice preferred orientation of clinopyroxene (a) and olivine (b) in the Bixiling garnet wehrlite
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Table 2 Water contents of olivine and clinopyroxene in the

garnet wehrlite from Bixiling
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Fig.4 Backscattered electron (a—d) and optical (e—f) transmission images of dislocation structures in olivine from the Bixil-

ing garnet wehrlite
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Table 3 Calculations of differential stress on olivine in the garnet wehrlite from Bixiling

N N ZF N H 6 (MPa)
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Fig.5 Representative histograms displaying the number of
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dislocation walls versus logarithm of the wall spacing

in olivine of the garnet wehrlite from Bixiling

RS A7 K A2 3B IE 1 32 AR TR AL 53 A1 e A1
H R B A A S AWK 3 et SRtk B g 2 o
TEARTE BIAE FH AT BEA PR . 3 0 5 25 WA AOHS 5 A X
BEAR Y W 99 A% IR (800 ~ 1 000 C) (Zhang
et al.,1995;Zhang and Liou 1998) J& A1 — & 1.
I BN T BRSO A 55 2H K 10 28 JE HL
A BB 58l D OB 1 B 2o A SRR AT SR e B
300 357 AP O AR i 5 T % S RS T A MRS A v AT
VIFE 13555 s A A6 75 (Hansen et al.,2011) , 574
SCRIRI TG4 A0
6.2 HWMASHRRERBMEEI L REFEN
FIFNE X

FEH LA b M 0 A RURONE 5 b o 8 RO A
AR WA R B B A2 A8 07 o7 T B AR A7
KB EIITCATE 7 0, RN A e b s =g
AT A P AR Iy 1 AL AR G A2 A8 T . — ik
T2 A T AR A0 ATT I e b R R A ) S R R
K G (Karato et al., 2008; Tommasi et al.,
2008 ;Jung, 2009 ; Michibayashi et al.,2012). & & &
JESEHRIFFE B L MIOE A AR R B R A3 B AT BRI
DASHR I R s SR A MO A A B R
WA B 9 22 B dib 4% {0 % J7 2 (Raterron and
Jaoul,1991; Hirth and Kohlstedt, 2003). 5 2Z & ik,
R LI FEEE A A R S RO 2 b B R £
A LA 2 G LY RN A0 B 4R iR R Y BXL-1 A0
BXL-14 B b i 001 J~F-47 2k 3 H.[ 100 J%h
T A ST LA (100) [001 ]2k 32 A8 40 4 055 A8 AR
TEH. SAARIE A7 RO A7 2E 4 i 5 R %o T 5 2
WM A A A T B S AR SR B 22 1 Wi S

BT W AR TEAILE] A — 2, RIS A = 2858 A
VAT OR300 5 W B R T o TR R A 32 S i
PRI AR A A XTI BT 5 SRR A K RIS
A1 P S (0 MR 45 0] S PR RAE.

FTNCE A 2 W TE R R W L ZE R e B e ) e
WHAS i s f1 o8 3.5~6.0 GPa (Zhang et al.,1995)#
FElHEHE (A PR RS, 1998; Liu et al.,2007) , &
JERAMME AT TEHLR I e R Z —. 5381, 2051
TR T 5 SRR T, B IE A0 RIS o TP AR 4 A
FRME A Y B — i B E5 R K o O A 1 2
PR B4 (38 X107 ° ~80 X 10~ %) B H i &2 T4 WL %
PRI 5 P BOHE A A 25 M K (13 X100 &
13X107°)(Wang, 2010), J& FHH X} & K I A
TR A A K e T DA R RO A 3 Ly BR B
AR 25 T 58 1) & & Az 7 o AT R R RIS
A1 J7 250 B IE IR BB VR B AR (Mackwell er al.
1985; Mei and Kohlstedt, 2000a, 2000b; Hirth and
Kohlstdet,2003;Chen ez al.,2006). 28 Z IS HIHE 4
Hh R AT o 28 A K B B AT RS T S AR A K i
LI A A R 2. Zhang and Liou(1998) /R %
A MR R AR R3] — T - 3 L OB 5 o3
BRI « A I M 88 2 v 1 422 9l e e b AR T R
R S A TR AR R L) B R AE S 3 AR
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AT TR YR P R RO o SR IR AN
J&T B IS MG A i B (B AR Al T e e 2
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