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Abstract: The depth of the continental deep subduction is of vital importance for better understanding of the dynamics of ex-
humation process of ultrahigh pressure metamorphic rocks in the continental collision orogen belt. The crystal of o-PbQO,-
type TiO, was found in omphacite from coesite-bearing eclogite at Shima in the Dabie Mountains, China. A natural ultra-
high-pressure phase of titanium oxide with o~PbO.-structure has been identified through high-resolution transmission elec-
tron microscopy (HRTEM) and energy-dispersive X-ray spectrometer (EDS) in jadeite quartzite at Shuanghe in the Dabie
Mountains, China. The reservation of nano-scale lamellae of the oa-PbO,-type polymorph of TiO. provides a new evidence of
ultra high-pressure, metamorphism at 6—7 GPa, 730—870°C. It implies a burial of continental crustal rocks to depth be-
tween 170—200 kilometers or deeper, and also implies exhumation of subducted continental crust to the Earth's surface was

presumably rapid, though at an uncertain rate.
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Table 1 Crystal structures of rutile and o-PbO;-type TiO,
a(107'nm) 610 'nm) (10" tnm)
4. 590 3. 000 P4y /mnm
4,594 2. 957 P4, /mnm Jackson et al. (2006)
4,592 2.961 P4y /mnm El Goresy et al. (2001b)
4.593 2.959 P45 /mnm Deer et al. (1992)
aPbO, )
TiO, (TiO,-1D 4. 580 5. 420 4. 960 Pbcn
4,537 5.474 4,907 Pben Jackson et al. (2006)
4. 610 5. 400 4. 970 Pbcn Wu et al. (2005)
4.535 5. 499 4. 900 Pben El Goresy et al. (2001b)
4. 590 5. 440 4. 940 Pben Hwang et al. (2000)
4,413 5.292 4.792 Pbcen Haines and Leéger(1993)
2 (l‘PbOz Tloz
Table 2 Interplanar spacings for a-PbO;-type TiO,
bl (d ) * (107! nm) \ \
[0} @ [©] ®
110 3.50 3.502 3.51 3.499 3.51 - 3
111 2. 86 2. 852 2. 86 2. 848 2. 87 * L
020 2.71 2.735 2.72 2.749 2.70 5 :
002 2.48 2,456 2.47 2. 450 2.49 . .
021 2.38 2. 389 2.38 2.398 2. 37
121 2,11 2,117 2.12 2,120 2.11 : : : : : .
112 2.02 2.011 2.02 2.007 2.03 = . = . ] = - =
022 1.83 1. 827 1.83 1. 829 1.83 o-PbO:-type Ti0[001].
220 1.75 1. 752 1.76 1. 749 1.76 _ _
122 1.70 1. 696 1.70 1. 696 1.70 6 5 ( 5a=5e)SAED( )
130 1. 68 1. 693 1. 69 1. 699 1. 68 oPbO,  TiO,[001],
221 1. 65 1. 650 1. 65 1. 648 1. 65
131 L59 1. 600 L.60 L. 606 L.59 Fig. 6 A diagram of the two dimensional reciprocal lattice
222 1 1426 1.43 1dzd L4 plane of o-PbO;type TiO, [ 001 ], zone axis deter-
132 1. 39 1. 394 1. 39 1. 396 1. 39 ) )
040 136 1. 368 136 1375 135 mined from the five SAED patterns(a set of weak e-
293 1.21 1.196 1. 20 1.194 1.20 lectron diffraction spots)in Fig. 5 and their interan-
150 1. 06 1. 064 1. 06 1. 069 1.07 gled relationships
* ikl .(DSimons and Dachille(1967).©®
Hwang et al. (2000) .®EI Goresy et al. (2001b)  @Wu et al. (Hyde and Anders-
(2005) , L. son, 1989). «PbO,  TiO,
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3 (011 )% «PbO,  TiO,
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HRTEM ; {011}x al. , 2000), (01D)g .
a-PbO, Ti0, (< 2nm) (002), o«PbO,
(dour = dooz,» (001),// {011 }1) s Hyde and Andersson (1989) »
Pb()z TIOZ (OOZ)Q {011 }R Pb()z TiOg
’ HRTEM (
’ * 2a 3) (01D)g
(X’PbOz TIOZ

//(011D)g R=1/2[011]x,
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R=1/2[011 T . o« «PbO,  TiO,
PbO,  TiO, ,
. TiO, — Ja 730~870 C ,
PbO,  TiO, (TiO,-1D P-T 6~7 GPa. : 2 nm
(Olsen et al., 1999; Hwang et ,
al. s 2000; El Goresy et al. , 2000, 2001a, 2001b; ’
, 2002; Withers et al., 2003; » aPbO, TiO,

Shen ez al. , 2005; Wu et al. , 2005; Jackson et

al. s 2006). Olsen et al. (1999)  «PbO, Ti0,
oPbO,  TiO,
) oaPbO,
Ti0O, , 10 nm
~ 4 GPa 900°C, 0.7 pm
~6 GPa  850°C; Hwang et al. (2000)

Saxonian Erzbirge 8 nm a-PbO,
TiO, 4~5 GPa, 130
km ; El Goresy et al. (2000, 2001b)  Ries

o«PbO,  TiO, 500°C

, 123 km . El Goresy et al.
(2001¢)

, / >
4 GPa  900°C. oPbO,  TiO,
) Ries (20~30 pm) (El Gore-

sy etal. , 2000, 2001b),

(pm ) (Jackson et al., 2006),
Saxonian Erzbirge 8 nm (Hwang er al. ,
2000) , ( 2 nm).

’ /Q’Pb()z Tl()g

v O(‘PbOg T102
a-PbO, TiO, (Olsen et
al. , 1999; Withers et al. , 2003).
(pm )

( ) .
3.3 GPa, 100 km(O-

kay et al. . 1989; Wang et al. , 1989; Xu et al. ,
1992). TiO,

(Olsen et al., 1999; El Goresy et al. ,
2000, 2001b; Withers et al. , 2003; Shen et al. ,

b

(El Goresy etal. , 2000, 2001a, 2001b; Withers et

al. , 2003). P-T
6~7 GPa )
170~ 200 km. —a
PbO,  TiO,,
» oPbO,
TiO, ,
oPbO,  TiO,
4
@D
oaPbO,  TiO, (<2nm),
{011}k . HR-
TEM : oa-PbO,
Ti0, , Pben, a
=4.58X10 ' nm, b=5.42X10""' nm, ¢=4. 96X
107" nm. (2) TiO, oa-PbO), TiO,
, P-T
) 6~7
GPa(T=730~870°C) ,
170 ~ 200 km. (3) oa-PbO,
TiO, )
P-T
oPbO,  TiO,

b
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