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Table 1 Chemical composition CIPW norms and approximate modes of biotite
gneiss studied experimentally

w® % m® & l CIPWHRMET L TRV R S
5i0, 65,30 ‘ qz 24.49 0z 24.0
Ti0, 0.38 or 7.09 Pl 42,0
Al,04 15,40 r ah 28,77 Mi 8.0
Fe;0; 1.18 an 23.22 Bi 17.0
FeO 2,58 di 1.52 , Am 6.0
MaO .060 ‘ hy 10.09 Ep 3.0
Mg0 3.04 ] mt 1.71
Ca0 5.23 I il 0.72 (

K,;0 1.20 ‘ ap 0.30 f
Na,0 3.40 l '
P,04 0.13 |‘ l
H,0+ 0.46 |
"H,0- 0.66 ’ [

Total 100. 50
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Fig. 1 Melting experiment result
of biotite gneiss-H,0 system at
0.1 and 0.2 GPa pressures
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Table 2 Experimental results of biotite gneiss with water

H,0 E # ;4 B @

L R "o & oA a

87 5 0.1 700 31.0 Bi+Am+Qz+PI4+V
38 10 0.1 700 31.9 Bi+Am+Qz+Pl4+V
39 20 0.1 700 31.0 Bi+Am4+Qz+4PI14+V

1 5 0.1 725 30.5 Bi+Am+Qz+4Pl4+V

2 10 0.1 725 30.5 Bi+Am+4Qz+Pl4+V

3 20 0.1 725 30.5 Bi+Am+Qz+PI14+V

4 5 0.1 750 30.5 Bi+Am4+Qz+PI4V

5 10 0.1 750 30.5 Bi+Am4+Qz+PI4+V

8 20 0.1 750 30.5 Bi+Am+Qz4Pl4+V
13 5 0.1 775 31,0 Bi+Am+Qz4+PI+ V4L
14 10 0.1 775 31.0 Bi+Am+Qz+Pl4+ V4L
15 20 0.1 775 31.0 Bi+Am+4+Qz4Pl+V4L
28 5 0.1 800 52,0 Am4Qz4PI4+V+L
29 10 0.1 200 32.0 Am+Qz4+PI+ V4L
30 20 0.1 800 32.0 Am4+Qz+Pl4+ V4L
34 5 0.2 850 81.0 Bit+Am+Qz+P1+V
35 10 0.2 550 31.0 Bi+Am+Qz+4Pl4+V
36 20 0.2 650 31.0 Bi+Am+ Qz4+Pl4V
16 5 0.2 675 31,0 Bi+Am4Qz+Pl4V
17 10 0.2 675 31,0 Bi+Am+4+Qz4+Pl+V
18 20 0.2 675 31.0 Bi4+ Am+Qz4 P14V
7 5 0.2 700 31,8 Bi+Am+Qz+Pl4+V

8 10 0.2 700 31.8 Bi4+Am+Qz+ P14V

9 20 0.2 700 31.8 Bi+Am+Qz4+ P14V
10 5 0.2 725 31.8 Bi+Am+4Qz+PI4+ L
i1 10 0.2 725 31.8 Bi+Am+Qz+PI+V+L
12 20 0.2 725 31.8 Bi+Am+Qz+Pl4 V4L
19 5 0.2 750 32.0 Bi+Am+Qz+Pl4L
20 10 0.2 750 32.0 Am+4Qz+PI+ V4L
21 20 0.2 750 32.0 Am+4+Qz+Pl4+ V4L
22 5 0.2 775 32.0 Am4Qz+Pl4+L

23 10 0.2 775 32,0 Am+Qz+PI4 V4L
24 20 0.2 775 32,0 Am4Qz+Pl4+V4L
25 5 0.2 800 16.0 Am+Qz+PI4+L

26 10 0.2 800 16.0 Am+Pl4+V+L

27 20 0.2 800 16.0 Am4+PI4+V4L

Bi—Rzf: Am—fAF: Qe—FH, Pl—gkH, V—54, L@, TH.
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i, BREEILMHEEAT62C, AXMEPEER>800C, MMAI0%F20%H,0, B
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Fig, 2 Phase relationship of bietite gneiss—H,0 system at 0,1GPa pressures
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Abstract

This paper presents the phase relationships in the biotite gneiss~H,0 system
by melting experiment at 0,1-0,2 Gpa pressures, The solidus temperatures are
762C at 0.1 Gpa and 7127¢ at 0.2 Gpa, The biotite~out temperatures are 787
at 0,1 Gpa and 737 at 0.2 Gpa, while the Quartz—out temperatures are 837
at 0.1 Gpa and 787 at 0,2 Gpa, Using Burnham model (1979), the estimated
H;0-solubility of the biotite gneiss melt at liquidus temperature is 3.8% at (.1
Gpa and 5.8Y% at 0,2 Gpa. Based on the results of the melting experiment and
the paleogeotherm of the early Precambrian continental crust in eastern Hebei
Province, the widespread migmatization of the early Precambrian amphibolite
facies rocks im the region may result mainly from the partial melting of the
crustal rocks (biotite gneiss). The experiment results and the present geotherm
in this region suggest that the crustal low-velocity layer may result from the

presence of interstitial hydrous fluids rather than the partial melting.



