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Table 1 Chemical Composition and Mineral component of Ex perimental Samples
Yo kg gl brgs o ! Mo
H029 HO13 HO029 HO13 HO029 HO13 H029 HO13
S 02 53.81 6202 La 55.19 47.87 Sr 140 275 10 20
TiO, 0. 74 0. 76 Ce 117.8 103.6 Ba 856 479 24 60
Al 03 23.26 17 64 Pr 13.87 12.01 Cr 188 78 25 15
Fe; O3 369 2. 34 Nd 52.43  45.01 Co 27 20 5
FeO 5. 60 358 Sm 9. 65 8.06 Ni 77 50 15
M nO 0. 10 0. 10 Eu 1.18 1.26 Zr 203 239 8
MgO 3. 44 2.35 Gd 7.58 6.90 Rb 182 150 12
Ca0 2.55 3.13 Th 1. 08 0.98 5
Na,O 1. 84 4. 47 Dy 5.74 5.17
K,O 4. 47 2.32 Ho 1.22 1.09
P20s 0. 24 0. 28 Er 3.03 2.67
99.79  99. 17 Tm 0. 46 0. 41
Yb 2.62 2.33
Lu 0.40 0.38
2
Table 2 The Dehydration Melting Experimental Conditions and Melt Fraction
M 1%
0 /C p | GPa t/h
H029 HO13
1 650 0.6 12 <1 <1
2 700 0.6 12 <1 <1
3 750 0.6 12 2.6 2.1
4 800 0.6 12 50 3.6
5 850 0.6 12 20. 6 22.5
6 900 0.6 12 21.0 23.0
7 800 0.4 12 10. 8 15.2
8 850 0.4 12 36. 0 28.6
9 800 0.8 12 3.8 3.6
10 850 0.8 12 17. 4 16.6

M
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Table 3 Chemical compositoin of melt in Biotite Grenular (wy o )
1 2 3 4 5 6 7 8 9 10 11 12 13 14
137 137 137 137 139 139 139 138 138 138 13-10 13-10 13-10 13-10
Bt-P1.1 Bt-P12 Bt-P1.3 Bt-Pl4 Bi-Pl.1 Bt-P12 Bt-P1.3 Bt-PLl Bt-P12 Bt-P13 Bt-Pl.1 Bt-Pl2 Bt-PL3 Bt-Pl4
Si0, 35.89 37.11 38 56 63.44 37.51 29.86 54 56 35.67 44.04 40.41 37.33 38.95 52 30 55.86
TiO, 129 1.00 116 0.00 037 0.54 029 1.44 092 0.53 120 1.43 047 0.97
AL O3 21.10 21.47 21. 60 24.94 20.60 28.54 22 47 22.16 19.91 21.07 21.40 14.36 23 40 28.57
FeO 2216 21.34 20.22 0.34 2375 25.62 549 21.26 18 46 20.93 20.68 30.01 1129 18.27
MgO 10.13 9.92 9.43 0.00 17.00 14.07 532 10.62 944 11.05 10.91 12.96 274 0.23
Ca0O 0.00 0.00 107 3.83 076 1.36 457 0.00 071 0.47 000 0.32 462 6.44
Na0O 0.00 0.00 0.00 7.45 000 0.00 000 0.00 078 0.00 000 0.00 488 1.91
KO 944 9.17 7.94 0.00 000 0.00 031 6.8 575 554 847 1.98 028 0.32
13 ,96 84 2 s
4 (ws Ho)
Table 4 Chemical composition of melt in Alxrich gneiss(wy % )
1 2 3 4 5 6 7 8 9 10 11
29-6 29-6 29-6 29-9 29-9 299 29-6 29-6 29-6 29-6 29-8
Q-PL1 Q-P12 Q-P13 Bi-Pl.I Bi-P1.2 Bi-PL3 Q-Bil Q-Bi2 0Q-Bi3 Q-Bi4 Q-PI.I
S0, 85.47 7236 69.26 28.82 44.92 49.45 83.64 7892 74.69 61.34 74 31
TiO, 0. 00 0. 00 0.00 0.53 0. 00 0. 00 0. 00 0. 24 0.42 0. 00 0.32
ALO; 7.71 1496 18.27 44.72 39.67 33.38 10. 0 11.20 14.66 17.28 1301
FeO 352 1. 80 3.87 13.77  4.06 6. 53 0. 36 0.78 1.28 4.02 3.82
MgO 0. 00 0. 00 0.00 2.53 0. 00 0. 00 0. 00 0. 00 0. 00 1.25 0.00
Ca0 0. 00 0. 00 0.00 0.00 0.00 0. 00 0. 00 0. 00 0. 00 1.15 0.00
NaO 0. 00 235 1. 30 0.00 0.00 0. 00 2.71 1. 90 1.70 5.76 1.79
K,O0 3.29 8 52 9.30 9.64 11.33 1064 3. 64 6. 90 7.25 10.54  6.76
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12 13 14 15 16 17 18 19 20 21 22
298 29-8 298 29-5 29-5 29-5 295 294 294 29-4 29-4
Q-PL2 Q-PL3 Q-P14 OQ-PL1 Q-P12 Q-P1.3 Q-PL4 Bt-PL1 Bt-P1L2 Bt-P1.3 Bt-Pl14
S 02 72.54  70.60 69.63 83.41 76.63 71.28 60.79 26.22 28.02 68.25 60.90
TiO, 0. 35 0. 24 0.00 0.00 0. 00 0. 19 0. 00 0. 00 0. 00 0. 00 0.00
ALO3 15.94 1586 17.51 9. 84 15.17 1883 27.24 26.84 24.20 20.50 27 06
FeO 417 471 5.32 0.48 0.77 0. 43 0.00 298 30.14 1.69 0. 00
MgO 0. 00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 1250 13.23 0. 00 0.00
Ca0 0. 00 0. 00 0.00 0.00 0. 00 0. 30 4. 77 0. 00 0. 00 0. 00 4.75
Na,0 0. 72 1. 57 0. 66 2.69 3.28 3.20 6. 48 0.00  0.00 4.23 6.96
KO0 7. 00 6. 96 6. 88 3.58 5.14 5.78 0. 23 4. 55 4.40 5.34 0.33
29 9684 2 .
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DEHYDRATION-MELTING EXPERIMENT OF THE KHONDALITE
SERIES OF THE NORTHERN SEGMENT IN THE HELAN
MOUTAINS DETERMINATION AND THE SIGNIFICANCE OF
CRITICAL MELT FRACTION

Liu Jianzhong Xie Hongshen
(Institute of Geochem istry of Chinese Academy of Sciences,Guiyang 550002)

Lu Liangzhao Liu Xishan
(Institute of Geology of Chang diun University of Earth Sciences,Changchun 130026)

Abstract

Based on the regional geology, two types of rocks had been selected as the
experimental samples Al-rich geniss( H029) and Biotite granular( HO13). The results of
solid samples dehydration melting experiments show that the composition of the melt is
unhomogenouse except at 4kb, 850C and its melt fraction is nearly 30% . The study on
theology shows that the mechanical nature of the rocks can change with melt fraction.
When the melt fraction is high, the system follows the rule of Binnhan fluid. It means
that the fluid could transfer stress, but could not resist it. When the melt fraction is
low, the agent between solid grains is enhanced, and the system becomes nearly solid.
We think that changes of the melt fraction can result in changes of the melt
composition. Because the melt fraction is high at 0. 4 GPa 85(C (3000 ), the behavior
of the system coincide nearly with that of Binnhan fluid, so changes of the melt
composition depend on convection. when the melt fraction is low at other conditions( <
30% ), changes of the melt composition depend on diffusion. The rate of diffusion is by
far lower than convection so that the melt composition could be changed into
homogenouse at 0. 4 GPa 850C .

Based on the change of the characteristics of the melt composition, this article
concludes that the Critical Melt Fraction (CMF) is 30% == and the change of rhelogical
properties of the melt results in the change of composition of the melt. Combined with
the metamorphic p—T- path of the Khondalite Series and the characteristics of granite in
Helan Moutains, the Critical Melt Fraction is shown to be closely related to the
formation of granite body.

Key Words Khondalite Series, Dehydratiom— melting experiment, Critical melt

fraction



