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Table 1 Major element compositions and mineral components of starting material

) w(Starting material)  w(Average upper continetal) Mineral components of Volume fraction
Oxide /CY%) /Y% starting material /%)
SiO, 63.31 66. 00 Quartz 12
TiO, 0.63 0. 50 Illite and Sericite 65
Al, O, 17. 89 15. 20 Chlorite 16
(FeO) 7.00 4.50 Plagioclase 4
MnO 0.09 0.08 Hematite Trace
MgO 1.50 2. 20 Montmorillonite Trace
CaO 0. 60 4. 20 Total 97
Na, O 1. 60 3.90 Hydrous minerals 81
K, O 2.85 3. 40
P, O; 0.10
LOI 4,28
Total 99. 85 99. 90

Note: Major element compositions of starting material from Ref. [29]; Average upper continental crust data from

Ref. [30];(FeO) All iron was calculated as FeO;LOI = Loss-on-ignition.
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Table 2 Experimental conditions and mineral compositions of run products

Run No. Temperature/(°C) Pressure/(GPa)  Time/(h) Phase present

R3 757 1.5 13.0 Quartz, Garnet, Amphibole, Biotite

R18 820 1.5 40.0 Quartz, Garnet, Kyanite, Biotite

R20 900 1.5 34.0 Quartz, Garnet, Kyanite , Melt

R14 882 2.0 10.0 Quartz,Garnet, Kyanite, Amphibole, Biotite
R21 920 2.0 41.0 Quartz, Garnet, Kyanite, Plagioclase , Melt
R22 940 2.3 14.5 Quartz,Garnet, Plagioclase , Melt

R6 746 2.5 20.0 Quartz, Garnet, Amphibole, Biotite

R23 780 2.5 40. 5 Quartz, Garnet, Amphibole, Biotite

R11 850 2.5 1.0 Quartz, Garnet, Biotite, (Plagioclase) , Melt
R9 930 2.5 9.0 Quartz, Garnet, Kyanite, Plagioclase , Melt
R25 930 2.8 10. 0 Quartz, Garnet, Kyanite, Biotite, Melt

R26 900 3.0 10.0 Quartz, Garnet, Kyanite, Biotite, (Plagioclase) , Melt
R15 922 3.0 6.0 Quartz, Garnet, Kyanite, Biotite, Melt

R16 845 3.5 11.0 Coesite, Garnet, Biotite, Melt

Note: (Plagioclase) — This phase should not be stable but still existed because of the low reaction rate.
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Table 3 Chemical composition of minerals from run products 9%
Mineral Run No. p/(GPa) T/(CC) SiO, TiO, Al;O; Cr,O; FeO MnO MgO CaO Na,O K,O NiO Total
Garnet 18 1.5 820  37.46 0.45 21.49 0.05 32.20 1.62 6.21 1.10 0.00 0.04 0.01 100.61
Kyanite 18 1.5 820  25.57 0.46 52.96 0.07 15.24 0.17 2.46 0.00 0.01 0.00 0.00 96.92
Garnet 25 2.8 930 37.35 0.41 21.40 0.00 30.55 0.63 &8.20 2.01 0.13 0.02 0.05 100.73
Kyanite 25 2.8 930  36.28 0.27 60.23 0.00 2.19 0.00 0.28 0.00 0.00 0.04 0.00 99.29
Garnet 23 2.5 780  36.23 0.56 20.43 0.01 33.80 1.50 4.09 2.84 0.18 0.03 0.00 99.67
Biotite 23 2.5 780  39.01 1.49 21.06 0.04 15.43 0.00 8.76 0.01 0.63 8.19 0.00 94.62
Garnet 26 3.0 900  36.81 0.37 23.07 0.01 32.13 0.57 5.57 1.45 0.15 0.05 0.00 100.15
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Fig. 2 Photomicrographs and BSE images of starting materials and run products

3.1 &iRA

F T e A1 ARG E Y AR /N | 78 v 25 b 3B 2 A 007 bty L 650 °C L L A iR A 0 BT LAAS TAE B
A LR BB SR AT B UL AR IR pha DUER B L B R e R A A RS K SO BT . AR
Xt A0 s 40 R ) A AR 2 B EE 3 A T U E L A T e A T K o A R ST A A 20 A AR R S
ZBE A BESE R R AT TR — R B AL TSN L T AN R B4l ) S R A i

2(Mg,Fe), s Al;Si, ;0,0 (OH)s +4Si0, = 3(Mg,Fe); AL, Si; Oy, +8H, O QD)
e e amTa
3(Mg,Fe); Al, Si; O, (OH) + 5KAL; Si; Oy (OH,F), = 8AL SIO; + 5K(Mg,Fe); AlSi; Oy (OH,F), + SiO, +12H, O D
g H bk WA AT Bnhf [CEPIEE
(Mg,Fe); Al Si; O, (OH) 5 + 4(Na, Ca) (Al,SD, Os = 2(Na,Ca), (Mg,Fe), 5 Al, Sis ; O,, (OH), +2H, O D
e B N

i Delany 5559 (B 5E , AELRIEATHE 3. 0 GPa K1 T 43k (A Y87 = KOV A7+ BEMIONE A7 + R A1
KO B EEAE 900 °C RLE (18] 3, 2k (6)) ,ixX — &5 5 20w e o T HAE B Y8 B R 2 v 20 ik 9 a2 A
FE T3 (P 3, 2 () R 28 (5)) , I B i 7= W (e 87 W) AR 28 B AT AR R 2250 . SR T A 52 B b o 35
B s e A0 A5 KB MR AL T 2R B A A R A v B oAl R A RS e RS 38 B — s 0 i TR
J1 2SS 55 T R B e A A SO K S I B T R AR SO . R L SR DL 2 T A 23 A 114 3 R
i T3 26 A D JEAE AR whafy DUARA R v i RS2 SRR AT & SEBR Y X IE SR AR T AR R £ K AR e Il
VE R BETER AN . R A2 SR RE CID ANHETR Hh S P BE A SR U841 BB K L 23 25 B 55 55 78T Wy o s 4 A= It
IKAERT X T FES 1 — 2 B 25 B 5 e A, 7830 70 S 567 W vh R D B 1 A L T AE BT R S 1 S B 1



55 3 1] AR RS B BB K h S KT YRR E P R SE SR AT 5 261

i

TR TR AR B S R R A A K =R A S A AT X BRI AR
{5 TR0 h AR = BE RS 22 R A DR 46 1 vh R DR A RIAR = BETE SR W b g T R

4.0
Results in this study:
35 120
© Bt
@ Bt+Amp
- 3.0 100 O No hydrous minerals
a —_
— — Deduced
g/ g educe:
£ 25 = .
2 7 g0 & Results of Aizawa et al. (1999):
£ 2 @ Bt
20 B Bt+Amp
O Chl
60
Results of Forneris and Holloway(2003):
1. A Amp
A No Amp
40
10 1 1 1 1
500 600 700 800 900 1 000
Temperature/(°C)

The pressure-temperature curves: (1) Bt out in subducted sediments; (2) Amp out in subducted sediments;

(3) Amp out in subducted basaltic oceanic crust; (4) is according to Goto et alt**;(5) is according to Tatsumi-*™ ;

(6) is according to Delany et al. **J. The coesite-quartz transition: p(GPa) =2.12-+0. 001 T is taken from Akella™*.
The geothermal lines are taken from Ahrenst® and Peacock™’!. Mineral abbreviations are:Chl,chlorite; Bt, biotite;

Amp,amphibole; Ky, kyanite; Grt.garnet; Qtz,quartz; Coe,coesite;Ser,sericite; En,enstatite; Fo.f{orsterite; Spl, spinel
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Fig. 3 Experimental phase diagram for pelitic composition under high pressure and high temperature
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Experimental Study on the Stability of Hydrous Minerals
in Natural Pelitic System

LI Ying"?, TANG Hong-Feng'.LIU Cong-Qiang' .ZHOU Zhi-Hua'**

(1. Laboratory for Study of the Earth’s Interior and Geofluids’ Institute o f Geochemistry ,
Chinese Academy of Science ,Guiyang 550002,China;
2. Graduate School of Chinese Academy of Sciences ,Beijing 100039 ,China)

Abstract: Metamorphic dehydration of subducted sediments is of importance in understanding the com-
position of slab-derived fluids, the mineral and isotope composition in subduction zone, which is also
important for understanding the evolution of arc magmas. The stability of chlorite,sericite,amphibole
and biotite has been identified in natural pelitic system at pressures 1. 5~3. 5 GPa,and at temperatures
746~930 C by high pressure experiments on natural pelite. The systematic diagram suggests that
with the increasing of pressure and temperature chlorite completely decomposes at lower depth
<50 km. The run production of this process-amphibole can be subducted to 85 km,and biotite devola-
tilizes at the depth =120 km in subduction zone. This leads to the conclusion that subducted sediments
can be subducted into more deep depth (=120 km) than basaltic oceanic crust.

Key words: subduction zone;pelite; hydrous mineral; metamorphic dehydration



