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Table 1 ~ Composition of garnets in the Yinshan area

4A 3F 3C
Pyr 36.36 ~ 39.01 26.99 ~21.03 27.71 ~28.27
Alm 37.93 ~ 34.06 52.45 ~56.55 50.19 ~ 50.26
Spe 0.94~0.62 1.34~1.03 1.84~2.20

Grs 24.76 ~ 26.67 19.33 ~21.38 18.52 ~17.62
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Table 2 Free dislocation density in garnet em ™2
4A 3F 3C
8.96 x 107 4x10 3.45x 10°
1.18 x 10° 2.5x 107 1.72x 10°
2.63 x 10 2.45%x 107 1.72x 10° o2p = a pb* V* 1
1.55x 10° 2x 107 2.4x10° o5 L=
9.7x 107 1.72x 10° 1.36 x 10° a=s -
8.5x 107 1.2% 10° 2 o pn=
7.8x 107 6.1x 107 92.08GPa
\7 \7
5x 10 3.53x 10 p b =1.1526pm =
1.1526 x 10~ "em 4
Bresser K=2 a=1.172
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Table 3 Average free dislocation density in garnet and differential stresses

4A 3F 3C
o/cm™? 1x 108 6.2x 10 2.2x 108
0/GPa 0.53 0.42 0.77
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Table 4 Radio values of deformation axes of garnet
a c a3 b c a)
Y, 22 ~34 12~20 1.78 10~21 5~15 1.58
Y, 6~30 4~18 1.69 5.5~32 4.5~21 1.60
a b ¢ 12.5%x2.5
3.3
D 1
A ac B be 5
5
Table 5  Differential stress values measured and calculatied from deformed garnet
D,. Oac A Dy, Obe B
Y, 7.3 0.8 0.4745 7.9 0.867 0.494
Y, 6.18 0.677 0.4365 6.83 0.748 0.4589
D 0 x10%/em* A B GPa
3.4
o1 0, 03 v=0.25 az A B
€1 =€, te, €=, +e, €, =€ s|/€3=spl/el,3 spl/el =ep3/
€3 3
19 24 27 33 43
oy — v 03 + 03
Hos—v o +0, O
1—o3=A 2
DGQ — 03 = B
a4
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Table 6  Principal stresses and additional tectono-induced
hydrostatic pressure causing garnet deformation x 10° Pa
oy 2 o3 Pg
Y, 24795.77 24990.27 23279.77 23279.1
Y, 24675.2 28881.2 20292.2 23276.87
3.5
P=2.8GPa
2.7g/cm®  26.478 x 10°Pa 4 “
19 2 G P
Po=tAtyoun v=0.25 100m P’
3.1-v
14.711 x 10°Pa p Py
Pg Pg' Pg
H = P C/ P C’ 7
7
Table 7  Calculation of the structure-corrected formation depth
of coesite-bearing eclogite x 10°Pa
P Py Pg P¢’ H/km
Y, =28000 23279.1 4720.9 14.711 32.09
Y, =28000 23276.87 4723.13 14.711 32.106
4
4.1 Rb-Sr Sm-Nd
46 Rb-Sr  Sm-Nd
€gr 18 ~ 42 ENb -6.1~ -17
47
4.2
46~ 51
o0 34 -3 o0 -8~ -10"
4.3 He
He 52
*He/*He 0.79 x 1077 0.35 x
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ON THE DEPTH OF THE FORMATION OF COESITEBEARING
ECLOGITE OF DABIE UHPM ZONE CENTRAL CHINA

LU Gu-xian' CHEN Jing® DING Ti-ping® LI Xiao-bo* LIU Rui-xun’
1. Institute of Geomechanics  CAGS — Beijing 100081  China 2. Electron Microscopy Laboratory — Peking University — Beijing 100871
China 3. Open Research Laboratory of Isotope Geology —CAGS  Beijing 100037  China 4. Institute of Geological — Information
Beijing 100037  China 5. Deparement of geology — Peking University — Beijing 100871  China

Abstract The plastic deformation of garnet in coesite-bearing eclogite —quartz eclogite and garnet am-
phibolite of the ultrahigh-pressure metamorphic UHPM complex in Yingshan County in the Dabie Mt.
is studied by the transmission electron microscope TEM . It is shown than the garnets have undergone
ductile deformation during eclogite and amphibolite metamorphic facies. Microstructures of the garnet vary
greatly from coesite-bearing eclogite to quartz eclogite and garnet amphibolite.

The 3-D tectonic principal stresses and the hydrostatic pressure with a coupled tectonic stress Ps
are reconstructed by differential stress and strain ratio a of garnet in minor coesite-bearing eclogite
and whereby the gravity and thickness of overlying rocks are determined. The formation depth of =32.09
~32.11 km of the coesite-bearing eclogite in Yingshan County in the Dabie UHPM zone is obtained from
P; P — Ps where P is the pressure where the transformation of coesite phase took place and Pg=

o61+0,+03 /3. Pis known to be 2.8GPa by Qz-coes geobarometer. This result ca 32km depth is
much smaller than 100km depth of eclogite in Dabie UHPM zone as achived by others by the method of
weight/special weight W/SW . Strong tectonism is thought to have made a great contribution to the for-
mation of eclogite in the Dabie UHPM zome .
Key words formation depth Dabie UHPM zone coesite-bearing eclogite  tectonocorrected method
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