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1 _ [41] )
Fig. 1. Gologca sketch mep of the Ailaosharr Jinshgiang akaline intruson belt (modified from Zhang et a. ™) .
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) 1 2 )
, Mg (F&* +Mg)
, 0.62 0.73, 0.66,
K-Ar Mg (F&** +Mg) 0.57 0.68,
(45 +1.0) Ma™ 0.62 —
390, 66.9% 70.8%,KO + NaO — — « 2 |,
2+ 2+
8.3 %, K0/ NaO 1.2 Al ONK[Al,04 (Ca0 e/ (R +
+NaO + K;O)]  0.87 1.12,FeQpa 2.3%, Mg
2+ +
MO/ (FeOoa +MgO)  0.63 0.37% Fe’*l (Fe" +Mg) (
0.34, 0.38) ,
[13,43]
(o)
[30,33]
CAMECA SX50 , 20 kv,
25nA, 5Hm, 10s
" R
2
[42]
( Bliott!)
21 Hg. 2. Bictite dasdfication of the Yao’ an and Machangaing
dkdine intrusons in the birany diagram Al vs.
Fe/ (Fe+Mg) .
1
Table 1. Representative andysesfor hiotite from the Yao' an dkadine porphyry
90, TiO, A 03 0,03 FEO MmO MgO CiO NaO KO F A FeOscicFeOgic Totd O-FA  CT
5lore 37.31 4.00 13.42 0.00 14.56 0.27 15.72 0.04 0.62 9.16 3.60 0.2 2.18 12.60 98.90 1.56 97.34
51rim 37.21 4.11 13.22 0.00 12.54 0.23 17.22 0.01 0.59 9.20 3.74 0.18 1.93 10.80 98.26 1.62 96.64
3lore 37.39 3.93 13.10 0.03 15.41 0.20 16.04 0.01 0.59 9.29 3.26 0.20 1.9 13.65 99.45 1.42 98.03
31rim 37.10 4.05 13.01 0.00 13.57 0.2 16.83 0.00 0.76 9.11 3.21 0.20 1.80 11.95 98.07 1.40 96.67
1-lcore 36.59 3.90 13.18 0.05 16.23 0.21 14.85 0.01 0.54 8.9 2.16 0.21 2.21 14.24 9.87 0.95 95.92
1-2core 37.38 3.95 13.34 0.01 13.11 0.23 17.11 0.00 0.60 9.18 3.69 0.15 1.94 11.36 98.74 1.59 97.15
&lore 37.57 3.67 12.90 0.01 15.73 0.16 15.25 0.00 0.5 9.17 2.35 0.23 2.25 13.70 97.59 1.04 96.55
9lore 35.93 4.08 13.70 0.00 15.63 0.09 14.51 0.00 0.57 8.8 3.2 0.16 2.27 13.59 9%.75 1.39 95.36
92cre 37.59 4.06 13.23 0.06 14.07 0.20 16.55 0.00 0.61 9.35 4.11 0.18 2.0l 12.26 100.01 1.77 98.24
93rim 37.07 3.98 13.33 0.00 13.56 0.14 16.80 0.01 0.56 9.35 4.03 0.21 1.8 11.88 99.09 1.75 97.3%4
3lore 36.69 4.02 13.08 0.00 14.79 0.22 15.87 0.02 0.66 9.17 3.54 0.20 1.87 13.11 98.26 1.53 96.73
51 37.06 4.08 13.54 0.13 12.99 0.18 17.36 0.10 0.65 9.20 3.9 0.23 1.78 11.39 99.49 1.73 97.76
51 38.8 3.8 13.68 0.01 11.59 0.14 17.66 0.07 0.83 9.20 4.03 0.2 2.04 9.75 100.09 1.74 98.35
5lcore 37.15 3.88 13.56 0.00 15.66 0.24 15.79 0.03 0.52 9.31 3.26 0.19 1.99 13.86 99.56 1.41 98.15
1001 37.33 3.93 13.22 0.00 15.17 0.25 15.82 0.05 0.63 9.37 3.27 0.21 1.94 13.42 99.26 1.43 97.83
11-1 37.14 3.79 12.89 0.04 15.43 0.21 1553 0.06 0.61 9.28 1.76 0.17 1.95 13.68 96.91 0.78 96.13
11-1lcore 36.44 4.14 12.84 0.00 15.30 0.17 15.57 0.03 0.59 9.09 3.24 0.21 1.94 13.56 97.61 1.41 96.20
11-2c0re 36.54 4.06 12.92 0.01 16.11 0.21 14.65 0.05 0.59 9.17 2.28 0.21 2.10 14.22 96.80 1.01 95.79
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T-ste Al

T O

Mn

Mg Y-ste Ca Na

K X-dte Cdions

F

a Feraio  Mgraio

5 loore
51rim
3-loore
31rim
1-1core
1-2c0re
8-1loore
9loore
9-200re
93rim
3-1oore
51

51
5 loore
101
11-1
11-1core
11-2c0re

5.85
5.83
5.84
5.83
5.82
5.83
5.92
5.77
5.85
5.81
5.81
5.77
5.93
5.80
5.84
5.87
5.81
5.84

15
17
16
17
18
17
08
23
16
19
19
23
07
20
16
14
20
16

MMM NDMNDMDDNMDNDDDNDMNDDDNDDNDDNDD

8.00 0.33
8.00 0.27
8.00 0.24
8.00 0.23
8.00 0.29
8.00 0.28
8.00 0.32
8.00 0.36
8.00 0.27
8.00 0.28
8.00 0.25
8.00 0.25
8.00 0.39
8.00 0.29
8.00 0.27
8.00 0.26
8.00 0.21
8.00 0.27

0.47
0.48
0.46
0.48
0.47
0.46
0.44

1
1
2
1
2
1
2
0.49 2

.91 0.00
.64 0.00
.01 0.00
.78 0.00
.16 0.01
.71 0.00
.07 0.00
.10 0.00
0.48 1.
0.47 1.
0.48 1.
0.48 1.
0.44 1.
0.46 2.
0.46 1.
0.45 2.
0.50 2.
0.49 2.

83 0.01
78 0.00
9% 0.00
69 0.02
48 0.00
04 0.00
98 0.00
04 0.01
04 0.00
15 0.00

0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.01
0.03
0.02
0.03
0.02
0.02
0.03
0.03
0.03
0.02
0.03

3.68
4.02
3.73
3.9
3.52
3.98
3.59
3.47
3.84
3.92
3.75
4.03
4.02
3.67
3.69
3.66
3.70
3.49

6.42 0.01
6.45 0.00
6.48 0.00
6.46 0.00
6.48 0.00
6.47 0.00
6.43 0.00
6.44 0.00
6.44 0.00
6.46 0.00
6.46 0.00
6.48 0.02
6.36 0.01
6.49 0.01
6.44 0.01
6.44 0.01
6.47 0.00
6.42 0.01

19
18
18
23
17
18
17
18
18
17
20
20
25
16
19
19
18
18

IS s e e e S s e

1.83
1.84
1.8
1.83
1.82
1.83
1.84
1.82
1.86
1.87
1.85
1.8
1.79
1.8
1.87
1.87
1.8
1.87

2.03
2.02
2.03
2.06
1.99
2.01
2.01
2.00
2.04
2.04
2.06
2.04
2.05
2.01
2.07
2.07
2.04
2.06

16.45
16. 47
16.51
16.52
16. 46
16.48
16.45
16. 44
16.48
16.50
16.52
16.52
16.41
16.50
16.51
16.51
16.51
16.48

3.57 0.
3.71 0.
3.22 0.
3.19 0.
2.17 0.

3.64
2.35
3.27
4.05
4.00
3.54

3.89
3.21
3.24
1.76
3.26
2.3

0
0
0
0
0
3.93 0.
0
0
0
0
0
0

12
10
11
11
11

0.34
0.29
0.35
0.31
0.38
0.30
0.37
0.38
0.32
0.31
0.34
0.30
0.27
0.36
0.35
0.36
0.36
0.38

0.66
0.71
0.65
0.69
0.62
0.70
0.63
0.62
0.68
0.69
0.66
0.70
0.73
0.64
0.65
0.64
0.64
0.62

Feratio = Fe?*/ (Fe?*

2

+Mg) ; Mgratio =Mg/ (Fe** +Mg) .

Table 2. Representative andysesfor hictite from the Machangqg ng dkaline porphyry

90,

TiO,

AlOs O03 FeO

MnO

MgO

C0O

Na,O

K0

F

a FeZOSOalc F@MC

Totd

OFd

CT

39A1
39A2
39A3
39A4
39A5
39A6
39A7
39A8
39A9
39A10
3981
39B2
39B3
3984
39B5
39B6
39B7
38A1
38A2
38A3
38A4
38A5
38A6
38B1
3882

36.60
36.29
36.90
36.68
34.53
34.62
34.44
34.25
34.74
34.56
34.62
34.86
34.56
34.44
34.48
35.93
35.98
35.93
36.28
36.41
36.29
37.01
37.72
37.11
36.50

3.55
3.41
3.37
3.49
2.89
3.29
3.18
3.31
3.14
3.25
3.51
3.35
3.14
3.32
3.51
3.41
3.43
3.63
3.51
3.65
3.07
3.15
2.02
3.16
2.65

13.40 0.00
13.42 0.07
13.39 0.03
13.28 0.00
14.34 0.06
14.20 0.00
14.20 0.13
14.17 0.02
14.11 0.04
14.12 0.00
14.27 0.00
13.92 0.01
13.73 0.01
14.21 0.01
14.52 0.01
13.38 0.02
13.40 0.00
13.28 0.04
13.30 0.00
13.14 0.06
13.01 0.03
13.04 0.00
12.44 0.01
12.99 0.00
13.47 0.03

16.05
16.26
16.34
16.26
17.42
17.54
16.68
16. 60
16.31
16.51
17.64
16.85
15.79
17.10
17.53
15.63
15.79
15.95
16.29
15.07
15. 46
15.33
14.05
16. 36
15.28

0.08
0.07
0.03
0.10
0.05
0.14
0.06
0.18
0.10
0.09
0.11
0.13
0.25
0.19
0.16
0.26
0.22
0.24
0.26
0.19
0.32
0.18
0.24
0.58
0.22

15.08
14.91
15.30
14.89
14.17
14.15
14.33
13.95
14.30
14.06
13.45
13.75
14.51
14.22
13.30
15.18
15.24
15.14
15.14
15.38
15.70
15.72
16.61
15.11
15.99

0.03
0.01
0.01
0.01
0.00
0.04
0.02
0.04
0.03
0.06
0.00
0.29
0.55
0.13
0.07
0.00
0.04
0.00
0.02
0.01
0.07
0.05
0.04
0.00
0.06

0.11
0.10
0.14
0.12
0.09
0.08
0.09
0.04
0.13
0.08
0.11
0.09
0.06
0.07
0.09
0.08
0.14
0.12
0.11
0.08
0.08
0.08
0.06
0.05
0.05

9.80
9.86
9.67
9.66
9.68
9.33
9.21
9.72
9.63
9.44
9.67
9.24
8.74
9.04
9.03
9.88
9.87
9.88
10.00
9.94
9.86
10.03
9.77
9.87
8.57

0.94
1.03
0.82
0.95
0.65
0.76
0.87
0.54
0.82
0.74
0.69
1.08
0.86
0.83
0.72
1.86
2.09
1.53
1.39
1.89
1.98
2.41
2.27
1.77
1.63

0.16
0.10
0.09
0.13
0.04
0.06
0.05
0.11
0.04
0.07
0.12
0.12
0.10
0.07
0.10
0.12
0.11
0.13
0.15
0.09
0.15
0.17
0.12
0.09
0.09

1.98
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1.9
2.29

14.26
14.62
14.54
14.37
16.52
16.12
15.17
15.36
15.02
14.99
16. 16
15.08
14.03
15.49
15.57
14.16
14.42
14.51
14.89
13.38
14.18
13.79
12.54
14.65
13.23

95.80
95.51
96.08
95.57
93.93
94.20
93.27
92.91
93.38
92.98
94.17
93.71
92.29
93.63
93.51
95.73
9. 31
95.88
96.44
95.91
96.01
97.16
95.35
97.08
94.53

0.43
0.46
0.37
0.43
0.28
0.33
0.38
0.25
0.35
0.33
0.32
0.48
0.38
0.36
0.33
0.81
0.91
0.67
0.62
0.82
0.87
1.05
0.98
0.77
0.71

95.37
95.05
95.71
95.14
93.65
93.87
92.89
92. 66
93.03
92.65
93.85
93.23
91.91
93.27
93.18
94.92
95.40
95.21
95.82
95.09
95.14
9%. 11
94.37
9. 31
93.82

Al

T-ste Al

T R O

Mn

Mg Y-ste Ca Na

K

X-dte Cations

F

d  Feraio Mgratio

39A1
39A2
39A3
39A4
39A5

5.82
5.80
5.84
5.85
5.64

2.18
2.20
2.16
2.15
2.36

8.00 0.33
8.00 0.33
8.00 0.33
8.00 0.34
8.00 0.40

0.42 2.14 0.00 0.01
0.41 2.18 0.01 0.01
0.40 2.16 0.00 0.00
0.42 2.17 0.00 0.01
0.362.38 0.01 0.01

3.58
3.56
3.61
3.54
3.45

6.48 0.01 0.04 1.9
6.49 0.00 0.03 2.01
6.51 0.00 0.04 1.95
6.48 0.00 0.04 1.96
6.60 0.00 0.03 2.02

2.03
2.04
2.00
2.00
2.04

16.51
16.54
16.51
16. 49
16.64

0.95 0.09
1.04 0.05
0.82 0.05
0.9 0.07
0.67 0.02

0.37
0.38
0.37
0.38
0.41

0.63
0.62
0.63
0.62
0.59
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2
9 Al Tste Al T R’ O Mn Mg Yste Ca Na K Xsdte Cdions F d  Feraio Mgratio
30A6 5.64 2.36 8.00 0.36 0.40 2.39 0.00 0.02 3.43 6.61 0.01 0.02 1.94 1.97 16.58 0.78 0.03 0.41  0.59
30A7 5.65 2.35 8.00 0.39 0.39 2.29 0.02 0.01 3.50 6.60 0.00 0.03 1.93 1.96 16.56 0.90 0.03 0.40  0.60
30A8 5.64 2.36 8.00 0.39 0.41 2.29 0.00 0.03 3.43 6.54 0.01 0.01 2.04 2.06 16.60 0.56 0.06 0.40  0.60
30A9 5.69 2.31 8.00 0.41 0.39 2.23 0.01 0.01 3.49 6.53 0.01 0.04 2.01 2.06 16.59 0.85 0.02 0.39  0.61
30A10 5.68 2.32 8.00 0.41 0.40 2.27 0.00 0.01 3.44 6.54 0.01 0.03 1.98 2.02 16.55 0.77 0.04 0.40 0.60
3B1 5.65 2.35 8.00 0.39 0.43 2.41 0.00 0.02 3.27 6.52 0.00 0.03 2.01 2.05 16.57 0.71 0.07 0.42  0.58
3B2 5.71 2.29 8.00 0.40 0.41 2.31 0.00 0.02 3.36 6.50 0.05 0.03 1.93 2.01 16.51 1.12 0.07 0.41  0.59
3B3 5.70 2.30 8.00 0.37 0.39 2.18 0.00 0.04 3.57 6.54 0.10 0.02 1.84 1.96 16.50 0.89 0.06 0.38  0.62
384 5.63 2.37 8.00 0.37 0.41 2.34 0.00 0.03 3.47 6.61 0.02 0.02 1.89 1.93 16.54 0.86 0.04 0.40 0.60
385 5.65 2.36 8.00 0.45 0.43 2.40 0.00 0.02 3.25 6.55 0.01 0.03 1.89 1.93 16.48 0.75 0.05 0.43  0.57
3B6 5.78 2.22 8.00 0.32 0.41 2.10 0.00 0.04 3.64 6.51 0.00 0.02 2.03 2.05 16.56 1.89 0.06 0.37  0.63
3987 5.77 2.23 8.00 0.30 0.41 2.12 0.00 0.03 3.64 6.51 0.01 0.04 2.02 2.07 16.58 2.12 0.06 0.37  0.63
38A1 5.76 2.24 8.00 0.27 0.44 2.14 0.00 0.03 3.62 6.51 0.00 0.04 2.02 2.06 16.57 1.55 0.07 0.37 0.63
38A2 5.78 2.22 8.00 0.28 0.42 2.17 0.00 0.04 3.60 6.51 0.00 0.03 2.03 2.07 16.58 1.40 0.08 0.38  0.62
38A3 5.83 2.17 8.00 0.30 0.44 2.02 0.01 0.03 3.67 6.46 0.00 0.03 2.03 2.06 16.52 1.92 0.05 0.35 0.65
38A4 5.83 2.17 8.00 0.29 0.37 2.08 0.00 0.04 3.76 6.53 0.0l 0.03 2.02 2.06 16.59 2.01 0.08 0.36 0.64
38A5 5.88 2.12 8.00 0.32 0.38 2.04 0.00 0.02 3.72 6.48 0.01 0.02 2.03 2.07 16.55 2.42 0.09 0.35 0.65
38A6 6.04 1.96 8.00 0.39 0.24 1.83 0.00 0.03 3.97 6.52 0.01 0.02 2.00 2.02 16.54 2.30 0.06 0.32 0.68
381 5.89 2.11 8.00 0.31 0.38 2.17 0.00 0.08 3.57 6.51 0.00 0.01 2.00 2.0l 16.52 1.78 0.05 0.38  0.62
3882 5.86 2.14 8.00 0.41 0.32 2.05 0.00 0.03 3.83 6.65 0.01 0.02 1.76 1.78 16.43 1.66 0.05 0.35  0.65
‘Feraio = Fe?*/ (Fe?* +Mg) ; Mg ratio =Mg/ (Fe®* +Mg) .
2.2 2.3
4
3 Leake [ , Ab An  Or ,
Fe/ (Fe+Mg) ,
0.38 0.42,F"/ (F* + ') 0.31 An  Or ,
0.35, Fe/ (Fe+Mg)
0.40 0.43,F¢"/ (F&" + )
0.29 0.40
3
Table 3. Representative andyses for anphibole from the Yao' an and Machangaing akaline porphyry
M3 M3 M3 M3 M3 Y& Y6 Y Y36 Y3 Y3 Y35 Y3 Y35 Y33
51 52 53 54 55 101 102 31 32 33 34 62 63 52 111
90, 45.31 53.43 45.96 46.19 51.71 44.73 45.61 44.85 44.70 46.82 45.37 43.65 44.62 43.88 44.26
TiO, 1.19 0.23 0.9 1.09 0.46 1.59 1.40 1.59 1.38 1.07 1.09 1.39 1.44 1.19 1.61
Al,O3 7.64 2.30 7.06 7.26 3.47 8.54 7.52 8.43 810 7.17 7.8l 8.21 8.40 7.10 8.24
FeO 16.02 10.56 14.96 14.57 11.22 16.49 15.75 16.33 16.29 15.13 16.57 15.46 16.16 14.53 15.74
005 0.00 0.02 0.00 0.00 0.06 0.04 009 0.07 003 0.00 002 0.0 005 0.0 0.05
MnO 0.51 0.17 0.60 0.47 0.18 0.38 0.36 0.34 0.38 0.39 038 0.3 0.3 0.3 0.45
MgO 12.48 17.24 12.85 13.14 16.47 12.43 12.85 12.66 12.53 13.15 12.43 11.69 12.30 12.47 12.43
Ca0 11.32 11.67 11.32 11.29 11.77 11.16 11.17 11.26 10.89 11.08 10.94 10.48 11.15 10.52 11.01
Na:O 1.68 0.59 1.65 1.59 0.92 2.07 2.05 2.20 2.07 2.00 2.02 193 2.25 1.9 205
K0 0.93 0.62 0.8 0.8 030 1.25 1.24 1.26 1.16 1.010 1.15 1.13 1.24 1.01 1.19
F 0.45 0.21 0.30 0.31 043 0.77 063 0.79 1.21 1.00 078 0.8 0.9 094 1.11
a 0.09 0.02 0.09 0.09 006 0.21 024 0.17 021 0.11 021 0.27 021 0.20 0.21
FexOsc4c 510 0.04 6.17 6.00 2.39 820 68 8.4 7.72 515 674 566 7.50 58 7.8
FeOcic 10.92 10.51 8.79 857 8.83 8.28 8.92 7.87 857 9.98 9.8 9.80 8.66 8.67 7.8
Totel 97.63 97.03 96.61 96.83 96.97 99.60 98.82 99.838 98.91 98.94 98.75 95.39 99.10 94.09 98.29
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3
M3 M39 M3 M3 M3% Y36 Y36 Y36 Y36 Y36 Y36 Y35 Y35 Y35 Y33
51 52 53 54 55 10-:1 102 31 32 33 34 62 63 52 11-1
O Fa 0.21 009 0.15 0.15 0.19 0.37 032 037 0.5 04 038 042 045 0.4 0.5
S 6.77 7.69 6.9 6.8 7.49 6.62 6.78 6.62 6.6/ 6.93 6.76 6.74 6.66 6.84 6.65
Al 1.23 031 110 1.11 o051 1.39 1.22 1.39 1.3 1.0/ 124 1.26 1.3 116 1.35
T-ste 8.00 800 800 800 800 800 800 800 800 800 800 800 800 800 800
Al 0.11 0.08 0.24 0.7 009 0.20 0.09 0.08 0.0 0.17 0.13 0.23 0.24 0.14 0.10
(03 0.00 0.00 0.00 0.00 000 0.00 0026 001 0.00 0.00 000 0.00 0.020 0.00 0.01
Fe®t 0.3 02 029 03 024 036 02 034 04 028 038 031 029 032 03#
Ti 0.13 0.03 0.11 0.12 0.05 0.18 0.16 0.18 0.15 0.12 0.12 0.16 0.16 0.14 0.18
Mg 2.78 3.70 2.8 2.92 3.5 274 28 278 279 290 2.7 269 274 2.9 278
Fe? 1.55 0.9 1.5 1.45 1.06 1.5 1.58 1.60 1.54 1.51 159 158 1.65 1.49 1.5
Mn 0.03 0.01 0.04 0.03 001 0.02 0.02 002 0.02 002 002 002 002 0.02 0.03
M1 ,M2 M3 5.00 5.0 50 500 500 50 500 500 500 50 500 500 500 500 5.0
Fe?* 0.06 0.08 0.05 0.06 0.07 0.09 0.08 008 0.10 0.09 0100 0.10 0.08 0.09 0.08
Mn 0.03 0.01 0.04 0.03 0.01 0.02 0.0 0.0 002 00 002 002 002 002 0.03
Ca 1.81 1.80 1.8 1.80 1.8 1.7/ 1.78 1.78 1.74 1.76 175 1.73 1.78 1.76 1.77
Na 0.10 0.08 0.100 0.20 0.09 0.12 0.12 0.12 0.14 0.13 0.14 0.14 0.12 0.13 0.12
M4 200 198 200 200 200 2.0 200 200 200 200 200 200 2.0 200 2.00
Na 0.39 0.08 0.39 0.36 0.17 0.47 0.47 051 0.46 0.45 045 04 054 0.4 0.48
K 0.18 0.11 0.16 0.16 0.06 0.24 024 0.24 0.22 019 0.2 0.2 024 0.20 0.23
A-dte 0.56 0.20 0.55 051 0.2 0.71 071 07 0.68 0.64 067 0.66 0.7/ 0.65 0.71
Totd 15.56 15.17 15.55 15.51 15.22 15.71 15.71 15.75 15.68 15.64 15.67 15.66 15.77 15.65 15.71
a 0.02 0.01 0.02 0.02 0.01 0.05 006 004 005 0.0 00 007 00 005 0.05
F 0.21 009 0.14 0.14 020 0.36 0.30 0.37 0.57 0.47 037 0.41 0.45 0.47 0.53
Y @+ 0.30 0.004 0.39 0.39 0.20 0.47 0.40 0.49 0.45 0.32 0.38 0.34 0.4 0.39 0.47
Fe/ (Fe+Mg) 0.41 0.24 0.39 0.38 0.27 0.42 0.40 0.41 0.41 0.38 042 0.4 0.41 0.38 0.41
:FeOcic , Fe20scic 12
4
Table 4. Representative dectron microprobe andyses of fedgar parsfrom the Yao' an and Machangging intrusons
30, TIO, Al;,03 FeO MnO MgO Ca0 Na,O K0 Totd Ab An Or
M39-5Abl 65.71 0.05 20.85 0.21 0.00 0.01 1.71 9.78 1.02 99.33 85.80 8.30 5.90
M39-5Ab2 64.75 0.00 20.07 0.59 0.06 1.02 2.22 9.88 0.36 98.95 87.10 10.80 2.10
M39-5Ab3 66. 35 0.00 20.76 0.17 0.02 0.00 1.61 10.83 0.31 100.05 90.80 7.40 1.70
y36-2Ab2 62.00 0.06 22.32 0.48 0.02 0.13 3.9 7.9 1.35 98.16 72.20 19.70 8.10
y36-2Abl 62.88 0.00 22.98 0.15 0.00 0.00 4.08 8.23 1.40 99.71 72.20 19.80 8.10
y35-2Abl 63.47 0.00 2.79 0.3 0.00 0.01 3.87 8.35 1.1 99.94 74.40 19.10 6.50
Y33-3Abl 63.50 0.03 2.05 0.17 0.04 0.01 3.34 8.64 1.75 99.51 74.20 15.90 9.90
Y33-3Ab2 63.81 0.03 2.06 0.2 0.00 0.02 3.39 8.31 1.79 99.62 73.10 16.50 10.40
Y33-1Ab2 63. 86 0.02 2.70 0.2 0.04 0.00 3.71 8.50 1.52 100.60 73.60 17.80 8.70
Y33-1Ab3 61.09 0.02 2.55 0.3 0.00 0.00 4.11 7.89 1.36 97.32 71.40 20.50 8.10
Y36-20r1 64.09 0.04 19.16 0.10 0.03 0.00 0.33 4.37 9.97 98.10 39.40 1.60 59.00
Y36-20r2 64.42 0.06 19.30 0.14 0.00 0.00 0.34 4.38 9.72 98.36  40.00 1.70 58.30
Y35-20r1 64.34 0.04 19.47 0.21 0.00 0.01 0.61 5.14 8.40 98.22 46.70 3.10 50.20
Y33-30r1 63.58 0.04 19.11 0.10 0.00 0.00 0.40 4.59 9.50 97.30 41.50 2.00 56.50
Y33-30r2 63.94 0.06 19.25 0.15 0.00 0.00 0.40 4.79 9.51 98.10 42.50 2.00 55.50
Y33-10r1 63.84 0.05 19.17 0.15 0.01 0.00 0.44 4.63 9.50 97.78 41.60 2.20 56.20
Y33-10r2 65.78 0.06 19.42 0.07 0.00 0.00 0.21 3.3 10.08 98.9% 33.10 1.20 65.70
Y33-10r3 64.29 0.08 19.09 0.10 0.00 0.01 0.38 4.20 9.48 97.63  39.40 2.00 58. 60

M—
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p(+0.6x10°Pa) =4. 76AI™ - 3.01- [ (t- ,  Au
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, 725 (48]
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812 824 0.9 x 1¢° :
1.3 x10° Pa
3.2 , [30,3435,37 47]
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M92+ [15] 3 [48-51]
=S = Vs
- (HV) Ni-NiO (NNO) : [e]
, Ni-NiO ,
[33]
, O ( 3.5 %)
FeO ( 2.3 %) ,
3
Fe’z+ ,Fe3+ Mg ,
Fg. 3. Fe*-Fe*-Mg ternary diagram for edimation e e ,
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o redox oonditionsfor hictite crydalization in the Yao' an
and Machangging dkdine intrusons.
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MINERAL CHEMISTRY STUWDIES OF
Cu- AND AurMINERAL IZED AL KAL INE INTRUSIONS

Bl Xianrwu *,HU Rui-zhong" , Mungall J. E.? ,Hanley J.J.2,
PENGJiantang’, WU Ka-xing* , L1 Hongli*?

(1. Sate Key Laboratory d Ore Deposit Geochemitry, Indtitute o Geochemistry, Chinese Academy o Sdences, Guiyang 550002, China;
2. Department d Gedogy, University d Toronto, 22 Russdl Strest, Toronto, Canada, M5S 3B1;
3. Graduate Schod o Chinese Academy o Scences, Beijing 100049, China)

Abdgract :The Yao’ an and Machangqi ng d kdline intrusons belong to the Jinshgiiang- Red River dkadine intrusve suite, lo-
cated in southwegern China. The Yao' an syenite porphyry is asociated with Au minerdization and the Machangaing gran-
ite porphyry with Cu mineralization. Sudy of the mineral chemigry of dominant slicate mnera sfrom evolved granitic rocks
from these two intrusons provides ingght into the overdl petrogenessd the AilaosharrJinshgiang dkaine intrusve stite.
The termperature and pressure derived from armphi bole-plagoclase and perthite-plagoclase geothermometry , and Al in amr
phibtole barometry sugges that the syenite porphyry in the Yao’ an intruson crysdlized around 818 £50 and0.9- 1.3
kbar , whereas the granite porphyry in the Machangaing i ntruson crygdlized around 729 + 50  , 2.2 - 2.8 kbar. The two
intrusons formed under inposed oxygen fugacities far above the quartz fayaite-megnetite buffer. Oxygen fugacity edimeates
sugged that the syenite porphyry in the Yao' an intruson crygdlized under nmore oxidizing conditions than the Machang-
dgng. The dmilar tectonic setting, enplacement age, magma ource regon and the only dightly different bulk chemica
compositions of the intrusons sugged that the difference in minerdization (Cu vs. Au) o these two intrusons may have
been related to the differencesin t, p, or f(O,) during cryddlization. The results show that a high f (O,) and weakly
fractionated magma favored Au enrichment relaive to Cu in the Jinshgiang-Red River dkdine zone.

Key words:mnerd chemigry ;dkdine intruson;Cu and Au minerdization; AilaoshanJinshgiang dkaine intruson belt



