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1
Table 1. Chemical composition and mineral norms of the ex perimental sam ples
w P Iteg g Mtg.g ") ¢5he
H029 HO13 HO29 HO13 HR29 HO13 HO29 HO13
S0, 5381 62.02 La 5519 47.87 Sr 140 275 Bt 10 20
TiO, 0. 74 0.76 Ce 117.8 103. 6 Ba 856 479 Pl 24 60
ALO; 2326 17.64 Pr 13.87 1201 Cr 188 78 Qz 25 15
Fe03 3. 69 234 Nd 52.43 4501 Co 27 20 Mus 5
FeO 5. 60 3.58 Sm 9.65 8 06 Ni 71 50 Gt 15
MnO 0. 10 0.10 Eu 1.18 L 26 Zr 203 239 Sil 8
MgO 3. 44 2.35 Gd 7.58 6. 90 Rb 182 150 Kf 12
CaO 2.55 313 Th 1.08 0. 98 Cord 5
Na20 1. 84 4.47 Dy 5.74 517
K,0 4. 47 2.32 Ho 1.22 1. 09
P>0s 0. 24 0.28 Er 3.03 2. 67
99.79  99.17 Tm 0. 46 0. 41
Yb 2.62 233
Lu 0.40 0. 38
Y 27.59 24171
2 2
[+ 12]
’ ’ N
” °© ( 2)
> , , Bt
Pl Q7 Hyt Kfr M
, (0. 4GPa) , ,
0. 6GPa Bt Pl Q2 Hy+ K& M, 0z
, (0. 8GPa) , Bt , 2
. Gt , Mus Cord Sil
+ Kfl_ M B 9 2 °
, B+ PH Qz> Hyt Kf+ M(
) 800~ 850C 0.4 0.8GPa ,
0.4GPa : Bt PH Qz> Hyt Kf M
0. 6GPa . B Qz> Sik K& M

0. 8GPa : Bt> Cudt K& M
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2
Table 2. The dehydration melting experimental conditions and metamorphic reaction
c /G Pa /h
HO029 HO13
1 800 0.6 12 Bt- Q& Kfr Sk M Bt Ptk Qz= Hyt Kft M
2 850 0.6 12 Btt Q& Kf+ Sit M Bt Pk Qz= Hy+ Kft M
3 800 0.4 12 Bt Pk Q= Hy K& M Bt Pk Qz= Hy+ K& M
4 850 0.4 12 Bt Pk Q= Hy K& M Bt Pk Qu= Hy+ K& M
5 800 0.8 12 Bi= Cud Kf M Bt Pk Qu= Hyt K& M
6 850 0.8 12 Bi= Cudt K M Bt Pk Qz= Hy+ Kk M
: Hy. , Bt. ,Qz , Kf. , Sil. , PL , Cud. .M

2
Fig. 2. Metamorphic reactions in dehydration melting ex perim ent.
B+ Pk Qz Hy B. 0. 4GPa, 850C Hy
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DEHYDRATION-MELTING EXPERIMENT ON THE KHON DALITE SERIES
IN NORTHERN SEGMENT OF HELAN MOUNTAIN— STRUCTURE
CON STRAINTS ON METAMORPHIC REACTIONS IN ROCKS
Liu Janzhong' Lu Liangzhao Xie Hongsen' Ouyang Ziyuan'  Liu Xishan’

L (Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002)
2. (Changchun University of Science and Technology, Changchun 130026)

Abstract Based on the solid sample experiments of Al-rich gneiss ( H029) and biotite granulite

(
d

HO13), the structure of rock can constrain the proceeding of metamorphic reaction. This paper

iscusses the mechanism and emphasizes the significance of pressure in metamorphism. The re—

sults of dehydration-meting ex periments indicate that in biotite granulite can be produced metamor—



458 1999

phic reaction Bt P¥ Qz> Hyt Kfr M at all experimental conditions of temperature and pres—
sure, but the case is different for Al-rich gneiss. The reaction Btt+ PH Qz> Hyt Kf M can ap-
pear only at 0.4 GPa ( Table 2and Fig. 2). Metamorphic reactions are different at different pres—
sures. Reaction B# Qz> Kf Sk M can occur at 0. 6GPa, but at 0. 8 GPa reaction Bt> Cud+ Kf
+ M can be observed. Differences in structure of rock are the main reason for different metamor—
phic reactions because biotite granulite is provided with massive structure and granular texture,
thus its mineral and chemical compositions are homogeneous in the whole rock. So the reaction
cannot beinfluenced by structure and texture of the rock. But Al-gneiss exhibits stripped or gneis—
sic structure, thusits chemical and mineral compositions are heterogeneous. Metamorphic reaction
is constrained not only by pressure and temperature, but also by the kinetical style of an element.
At lower pressure, the diffusion rate and convection rate are higher than those at high pressure, so
more reactants would be involved in reaction. As a result, Hy Kf is formed, but at higher pres—
sure (0. 8 GPa), only little mineral would be involved in metamorphic reaction to produce Cud+
Kf.

The experimental results show that the reactants and products are differentin the rock whose
mineral composition is unhomogeneous at different pressures. The role of pressure should be em—
phasized in the study of metamorphism.

Key words khondalite series; dehydration-melting experiment; structure of rock; metamorphic

reaction



