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Abstract Metamorphic dehydration in subduction zones plays a significant role in the genesis of slab-derived fluids and the
generation and evolution of arc magmas. Because pelite is the typical representation of sediments within the upmost part of subducted
slabs, it has been chosen as the starting materials for the experimental studies on the dehydration temperatures under high pressures
from 1.5 to 4.0GPa by high-pressure differential thermal analysis ( HP-DTA). The result shows that the dehydration temperatures have
a closely negative linear correlation with the corresponding pressures. The comparison hetween this result and the general geothermal
gradients in subduction zones worldwide suggests that the depth at which the metamorphic dehydration of pelite occur in subduction
zones varies moslly in the range from 75 to 145km, which provides further experimental evidence for the location of arc magma origin.
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Sketch of sample assembly for high-pressure
differential thermal analysis.
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Table 1 Major element composition of starting material ( % )
ik &R =N R
Si0, 63.31 Ca0 0.60
TiO, 0.63 Na, 0 1.60
AL O, 17.89 K, 0 2.85
<FeO > 7.00 P, 05 0.10
MnO 0.09 PeRE 4.28
MgO 1.50 J=8- 99.85
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Table 2 Dehydration temperatures of pelite under pressures
from 1.5 to 4. 0GPa
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Fig.2 High-pressure differential thermal curves of pelite at 1.5 ~4.0 GPa.
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Table 3 Mineral composition of the starting material and run products under constant P-T conditions

TR &M
e TY4AR
P (GPa) T(C) T (hour)
LS-26 B & A% BRA(EER) ,80A,8KF
Run 18 1.5 820 40 AR, AR, B8, BERA
Run 25 2.8 930 10 A%, A8TFA B8, KRA
Run 26 3.0 900 10 A%, 6RTFA, B, BRA,8KA
Run 16 3.5 840 11 FA%R,A8F6, B8
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Fig.3 X-ray diffraction patterns of pelite and run products under constant P-T conditions
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Fig. 4 BSE images of some run products under constant P-T conditions.
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Table 4 Chemical composition of minerals from some run products under constant P-T conditions (% )

el Rl ERA alTa BRA alTH Bty AlTH

Run No. 18 18 25 25 23 23 26
P (GPa) 1.5 1.5 2.8 2.8 2.5 2.5 3.0
T(C) 820 820 930 930 780 780 900
Si0, 36.98 25.75 37.78 36.28 36.23 39.01 37.06
TiO, 0.26 0.61 0.41 0.27 0.56 1.49 0.32
Al, 0, 20.90 52.57 21.30 60.23 20.43 21.06 21.82
Cr, 04 0.06 0.04 0.00 0.00 0.01 0.04 0.00
FeO 31.55 15.30 30.01 2.19 33.80 15.43 30.80
MnO 2.82 0.21 0.64 0.00 1.50 0.00 0.31
MgO 4.80 2.52 8.42 0.28 4.09 8.76 8.00
CaO 1.92 0.05 1.98 0.00 2.84 0.01 1.07
Na, 0 0.03 0.01 0.08 0.00 0.18 0.63 0.12
K,0 0.01 0.03 0.04 0.04 0.03 8.19 0.02
NiO 0.04 0.00 0.07 0.00 0.00 : 0.00 0.01
BB 99.37 97.09 100.73 99.29 99.67 94.62 99.53
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BESE 2 RHEXZ (Banno, et al. , 1986; Delany, et
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FK IR M B 1 TR TR
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( subduction angle) {ff 1% % ( rate of subduction) | & f1 5% &
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BIAS FIAV, —REB8 KB R BB, AS>0, TR AV W
FEERT AV ARERZE T KOPBAFER, LR
RS R AR A (Brodholt, e al. | 1993) IZFH TR
HER AV FEE ST 4L ( Tatsumi, et al. , 1995) [/
ML AN R N & A IR ok B R ) R b e
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EEZE JEMSESSBE Y SRS RSCE, WE k)2
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Fig.5 Comparison between the results of this study and the

geothermal gradients of cold and hot subduction zones
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