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Table 1 Compositional variation of inclusions in minerals

BEZEMHRBEAE AHERARMRAIEE | ARCEARERS
1 2 3 4 5 6 7 8 9 10
BERBeARSUaK BT #MRGEE #KE (EEGR%| Z8E | B0 BKAELK KA
Si0; 35.16 37.74 37.77 | 60.78 63.08 | 50.67 47.95 | 50.69 | 61.09 62.08
TiO; 4.69 3.24 3.24 0 0.02 0.42 0.77 0.41 0 0.10
Al:0 12.65 15,38 17.21 | 24.34 22,55 4.08 5.75 8.10 | 21.06 22.56
Cr:0s 3.56 0.29 0.31 0 0 0,05 0.04 0.02 0.05 0.10
FeO 16,40 16.59 14.15 0.29 0 12.60 11.37 | 10.95 0.88 0.68
MnO 0.21 0.10 0 0 0.05 0.13 0.04 0.08 0.06 0
MgO 12.63 12.37 12.93 0.05 0.02 | 12.39 11.08 | 10.86 0.47 0.07
Ca0 0.31 0 0.04 6.46 5.43 | 20.16 22.34 | 21.49 7.24 5.89
Na2;0 0.08 0.06 0.03 7.85 7.09 0.94 0.07 1.57 7.45 7.84
K:0 9.26 8.78 9.60 0.46 0.53 0 0 0 0,67 0.66
&it 94.94 94,50 95.28 [100.22 98.77 |101.44 100,07 | 98.97 | 98.97 99,94
Si 0.10 5.689 5.595 | 2.705 2.817 | 1.890 1.829 | 1.935 | 2,772 2.749
Ti 0.58 0.367 0.361 | 0 0.001 | 0.012 0.022 | 0,012 0 0.003
AlF 1.90 2,311 2,405 | 4 gnn 1.187 | 0-110 0,171 | 04065 | ; 1.0 1.177
Al® 0.60 0.421 0.600 0.069 0,087 | 0.074
Cr 0.31 0.035 0.036 | 0 0 0.001 0.001 | 0.001
Fe 2.28 2,091 1.753 | 0.011 0 0.393 0.363 | 0.350 | 0.033 0.023
Mn 0.03 0.013 0 0 0.002 | 0.004 0.001 | 0.003 | 0.002 0.002
Mg 2.25 2.78 2.855 | 0,003 0.001 | 0,689 0.630 | 0.607 | 0.032 0.005
Ca 0.05 0 0.006 | 0.308 0.260 | 0.806 0.913 | 0.879  0.352 0.344
Na 0.27 0,018 0,009 | 0.677 0.614 | 0.068 0.005 | 0,116 | 0.655 0.673
K 2.06 1,688 1.814 | 0.026 0.030 | © 0,039 0.037
Al’ 56.9 62.6 64.0 16.2 20.4 11.9
f 56.49 57.28 52.25 36.3 36.5 3645
Xy 57.73 57.07 61.95 63.6 63.4 6344
An 30,5 28.7 33.6 32.6
Ab 67.0 67.9 62.6 63.9
Or 3.40 3.3 3.7 3.5

BHOMFS 1. 9498 FXBEahHEH®k 2. 4. 6 HTHADAYEKk.
SirsEET SRR REL. ARERE,

KA RatmsE, #AREFLEGRBAME. ARAORIERERPE/ARIDEERS).
RRBAnEHRH29—31, , MABAREGERNFARAAEHR8, EEREVEMEE, KK
BAERE—-T R,
1.4 ERRNEL
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HEREKY, SUARBRBRETHLER, KUASFLREKEL G HHE (E3),
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Table 2 Compositional variation of minerals in hypersthene
reaction rim
R ARG ET DR REBBFTHRD
Hy Di Pl Gt Gt Hb Gt Gt Di Pl Hy
1 2 3 4 5 6 7 8 9 10 11

8i0z 50.83 | 51.27 | 56.26 | 36.69 | 39.65 | 41.60 | 36.66 | 37.47 | 50.39 | 59.15 50.34
TiO; 0.02 | 0.19 0 (i} 0 2.04 0.08 | 0.06 0.16 | 0.04 0.08
AlLO; 1.50 3.24 | 27.89 | 22.85 | 21.45 | 14.10 | 20.51 | 21.20 2.89 | 26.65 1.66
Cr20, 0.10 0.28 / 0.03 | 0.22 0.18 0,15 | 0.03 | 0.19 0.07
FeO 24.45 | 12.06 0.17 | 24.38 | 21.71 | 14.32 | 27.17 | 27.67 | 10.99 | 0.21 23.62
MnO 0.35 0.14 0 1.34 0.71 0.13 1.21 1.13 | 0.14 | o0.02 0.52
MgO 21.35 | 11.25 0.03 | 6.87 | 7.72 | 10.74 7.17 | 5.92 | 10.52 0.05 21.55
Ca0 0.47 | 19.26 | 6.78 | 7.34 | 7.98 | 11.26 6.11 6.19 | 22.63 | 6.61 0.53
Na;O 0.08 0.84 7.25 | 0.05 | 0.35 1.31 0.07 | 0.05 0.92 | 7.15 0.05
K:O 0 0,20 1.50 0.50
T 99.15 | 98.53 | 98.58 | 99.60 | 99.79 | 97.18 | 99.13 | 98.72 | 98.83 |[100.38 98.42
Si 1.935 | 1.955 | 2.551| 2.838 | 3.033 | 6.221| 2.872| 2.984 | 1,932 | 2.628 1.927
Ti 0.001 | 0.005 0 0 0.229 | 0.005 | 0.004 ] 0.005] 0.001 0.002
AlE 0.065 | 0.045 | . o0 | 0.162| 0 1,779 | 04128 | 0.066 | o o0 | | a0e 0.075
AR 0.002 | 0.101 1.922 | 1.934 | 0.706 | 1.765 | 1.890
Fe?* 0.778 | 0.385 | 0.006 | 1.504| 1.335| 1.791 | 1.559 | 1.707 | 0.352 ] 0.008 0.756
Feit / / 0,012 | 0,072} 0.053 / 0.221 | 0.105
Mn 0.011 | 0.005| 0 0,088 | 0.046 | 0.016 | 0.080 [ 0.075| 0.005 ) 0.001 0.017
Mg 1.212 | 0.640 | 0.002 | 0,792 0.880 | 2.394 | 0.837 | 0.691| 0.601| 0.003 1.230
Ca 0,019 | 0.787 | 0.329| 0.608 | 0.654 | 1.804 | 0.513 | 0.519 | 0.930| 0.315 0.022
Na 0.006 | 0.062| 0.637 | 0.007 | 0.052 | 0.380 | 0.011| 0.008 | 0.068 [ 0.616 0.004
K /! / 0.012| / / 0.286 | / / / 0.028 /
Crét 0.003 | o0.008 | / 0,005 | 0.013 | 0.021 | 0.008| 0.002| 0.006 0.002
Xaatr 0.037 | 0.027 0.110 | 0.052
Xelw 0.504 | 0.450 0.524 | 0.569
Xee 0.029 | 0.015 0.027 | 0.025
Xoyr 0.265 | 0.297 0.281 | 0.230
Xas 0.165 { 0.187 0.056 | 0.120
Xab 0.651 0.642
Xun 0.337 0.328
Xor 0.012 0.030
X 60.87 | 62.4 63.1 61.9
fre 39.0 37.6 36.9 38.6

Xug=Mg/Fe+Mg; fre= LFc/LFe+Mg, 58 hE R R KT HERNR.
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Fig. 3 Rim texture of actinolite

Table 4 Compositional variation during the transformation of

pyroxene into transitional type pyroxene-amphibole

(Fet

Py—Amp

[/

B4 RHEAREIEAR—ARNATERT
Fig.4 Transformation of hypersthene into
transitionalal pyroxene-amphibole

® 4 BERERRT-ARGIRTHRS B

FARNAZEMARERE SR BIERRR
RHEER BEA—ANEA ' B & ER—-ANG

§i0, 51.82 53.14 52.91 53.18
TiO: 0.14 0.10 0 0.08
ALy 1.50 1.43 0.98 1.47
Crz20; 1] 0 0 0
FcO 22,73 17,39 11.79 14.32
MnO 0.46 0.10 0.30 0.85
MgOQ 22.65 15.03 12.72 15.62
CaO 0.55 11.19 20.21 13.00
N2,0 0.06 0.36 1.47 0.55
K20 - — - -
Bit 99.91 98.74 100.38 99.07
si 1,939 2,014 1.988 2,000
Ti 0.004 0.003 0 0.002
AlE 0.061 0 0.012 0
AlZ 0.005 0.064 0.031 0.065
Cr o 0 0 0
Fe?* 0.711 0.551 0.370 0,450
Mn 0.015 0.003 0.010 0.027
Mg 1.264 0.849 0.712 0.876
Ca 0.022 0.454 0.813 0.524
Na 0.004 0.026 0.107 0.040

S0 e ch [ 30 BRRY S B ™ P 4 R I 2 B 2 A 5o

R R A:

10Cpx + Pl + 2H,0 + 2CO. + 6Al=Act+ 3Ep+ Mt+Q
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10Ca (Mg, Fe) SiOs + CaAl,Si,Os NaAlSi;O0s + 2H.O

+2C0; + 6Al=Ca, (Mg, Fe)s(Si0,,J (OH)

+ 3Ca. (Al- Fe) Al.(Si0,1(5i.0;J0(0OH)

+5Fe,03+ FeO+ 3(Mg,Ca)0+2CO, + Na + 2Mg + 2Si
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cANg'=15"%4 (B 4), BHEHWAKXR2RTARABRELG ZR (F4), HERA—HNR
AL ERIHT Y.

bR, EEREASEFHERBRBAEETHHELIRAR, EEERbHTRE.
EAmFE, HNREREMTRECAHV DZIAREREEFT HRE, NALRTHLL
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Fig. 5 Schematic diagram showing transformation of minerals at various stages
of metamorphism
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Yig. 6 Evolution of PT{ path of granulite facies metamorphism
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Transformation cf Minerals and PT¢ Path of Archean
Metamorphic Rocks in Miyun Area, Beijing
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(Institute of Geolozy, Chinese Academy of Geologzical Sciences, Beijing 100037)

Key words: transformation of minerals; readjustment of mineral composition;
PTt path

Abstract

The Archean metamorphic rocks in Miyun area consist mainly of supracru-
stal rocks and gneisses of tonalite-trondhjemite-granodiorite (TTG) composition.

In the supracrustal rocks, there are many characteristic fabrics, such as
symplectic coronas of Opx and retrogradz metamorphic rim of Di and/or Gt.
According to correlations between mineral inclusions and metamorphic reactions,
the metamorphic minerals are composed at least of four generatfions, which
represent four stages of the granulite facies metamorphism in this area.
Preferred P-T estimates of these stages based on geothermometer and geobaro-

meter of mineral pairs are as follows:

Metamorphic Mineral assemblage Temperature(CT)  Pressure(GPa)
stage
Early Pl+Q+Bi+Di+Hb+Gt  660—700 0.2—1.0
Peak Hy+Di+Pi+Q*Gt+HD 812 0.9
Di+Pl+Q+Gt
Latc Symplectic coronas of Opx 740 0.7
Last Act-Chl-Ep 500 0.5

According to above-discussed metamorphic mineral assemblages and mineral
reaction as well as metamorphic P-T" estimates, metamorphism of the supracrustal

rocks in Miyun area is characterized by an anticlockwise type PT¢ path.



