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期 徐净等:稀有金属花岗岩结晶分异过程中铷的富集与成矿:来自江西甘坊岩体的矿物学证据
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1
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1
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1
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1
.0
70
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1
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1
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.0
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1
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1
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.0
01

0
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.0
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0
.0
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0
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0
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.0
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0
.0
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0
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0
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0
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0
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57
0
.0
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0
.0
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.0
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.0
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0
.0
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0
.0
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0
.0
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0
.0
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0
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.0
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.3
9
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8
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.7
3
65
.3
7
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.9
6
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.3
1
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.5
7
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.1
6
65
.2
1
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.7
1
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.5
9
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.8
5
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6
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.5
7
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.3
6
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.6
8
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.2
7
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7

64
.4
6
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3
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3
58
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6
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6
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.2
0
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0
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O
2
0
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3
0
.0
3
0
.0
3

<
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<
dl

0
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3
0
.0
3
0
.0
3
0
.0
2
0
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2
0
.0
2
0
.0
2
0
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.0
3
0
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1
0
.0
1
0
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1

0
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6

0
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2
0
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2
0
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2
0
.0
1
0
.0
1

0
.0
1
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2
O
3
19
.6
1
20
.0
6
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.7
9
20
.4
7
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.7
5
21
.0
8
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.9
6
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.3
8
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.1
6
20
.2
8
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.6
5
20
.4
3
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.3
3
19
.7
8
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.6
0
20
.8
1
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.1
6
22
.5
7
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.2
5
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.0
8
26
.6
8
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.5
0
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.9
9
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.0
6
23
.0
2
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O

0
.0
2
0
.0
2
0
.0
2
0
.0
3
0
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3
0
.0
3
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2
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<
dl
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dl
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0
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2
0
.0
4
0
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3
0
.0
3
0
.0
4
0
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3
0
.0
5
0
.0
5
0
.0
5
0
.0
1
0
.0
1
0
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1
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0
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2
0
.0
2
0
.0
2
0
.0
1
0
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4
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2
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O
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0
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6
1
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1
0
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2
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0
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0
.0
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.0
1
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2
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2
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0
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1
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7
0
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6
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.9
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0
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0
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0
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0
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3
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.7
4
11
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8
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6
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6
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7
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7
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5
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3
9
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O
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6
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.7
0
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2
0
.0
1
0
.1
7
0
.0
9
13
.5
7
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.3
8
14
.6
8
0
.0
8
0
.0
9
0
.0
8
0
.0
8
0
.1
7
0
.1
2
0
.1
4
1
.9
1
0
.7
6
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.9
7

0
.1
0
2
.0
3
0
.8
9
0
.1
1
4
.4
8

1
.8
8
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O
5
0
.2
2
0
.4
0
0
.3
2
0
.0
1
0
.0
3
0
.0
2
0
.0
8
0
.1
2
0
.0
9
0
.0
1
0
.0
5
0
.0
3
0
.0
9
0
.3
3
0
.2
0
0
.3
0
0
.3
7
0
.3
4

0
.0
1

0
.0
6
0
.0
8
0
.0
7
0
.0
1
0
.0
1

0
.0
1

Cr
2
O
3
<
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<
dl

<
dl

<
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<
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<
dl

<
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<
dl

<
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<
dl

<
dl

<
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<
dl
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0
.1
0
0
.0
5

<
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0
.0
2
0
.0
9
0
.0
5
0
.1
0
1
.6
2

0
.8
6
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2
O
0
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8
0
.3
0
0
.2
4

<
dl

<
dl

<
dl

0
.2
6
0
.4
3
0
.3
5

<
dl

<
dl

<
dl

<
dl

<
dl

<
dl

0
.0
1
0
.0
2
0
.0
2

<
dl

0
.0
1
0
.0
4
0
.0
2

<
dl

<
dl

<
dl

To
ta
l
10
0
.2
6
10
0
.6
7
10
0
.4
5
99
.6
7
10
0
.4
5
10
0
.1
1
97
.9
7
10
0
.7
5
99
.7
4
98
.3
8
10
1
.5
2
99
.7
7
99
.3
2
10
0
.4
1
99
.9
1
98
.4
2
10
0
.0
5
99
.2
4

10
1
.5
8

97
.5
7
98
.8
9
98
.1
2
97
.5
3
99
.4
6
98
.4
1

以
8

个
氧

原
子

计
算

的
阳

离
子

数

Si
2
.9
47
2
.9
63
2
.9
54
2
.8
73
2
.9
41
2
.9
10
2
.9
75
3
.0
10
2
.9
92
2
.9
23
2
.9
62
2
.9
39
2
.9
79
2
.9
93
2
.9
86
2
.7
40
2
.9
23
2
.8
64

2
.9
72

2
.5
72
2
.7
28
2
.6
52
2
.6
90
2
.9
20

2
.8
23

Al
1
.0
57
1
.0
76
1
.0
64
1
.0
61
1
.1
27
1
.0
91
1
.0
30
1
.0
43
1
.0
36
1
.0
32
1
.0
71
1
.0
57
1
.0
02
1
.0
15
1
.0
09
1
.0
82
1
.3
70
1
.1
75

0
.9
92

1
.2
88
1
.4
43
1
.3
69
1
.0
93
1
.4
20

1
.2
28

Ca
0
.0
00
0
.0
00
0
.0
00
0
.0
07
0
.0
57
0
.0
29
0
.0
00
0
.0
00
0
.0
00
0
.0
00
0
.0
01

0
.0
01
0
.0
05
0
.0
03
0
.0
03
0
.0
10
0
.0
07

0
.0
00

0
.2
01
0
.3
56
0
.2
67
0
.0
17
0
.0
25

0
.0
20

Na
0
.0
74
0
.1
03
0
.0
85
1
.0
03
1
.0
32
1
.0
18
0
.0
17
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期 徐净等:稀有金属花岗岩结晶分异过程中铷的富集与成矿:来自江西甘坊岩体的矿物学证据

附
表

2
 
甘
坊
花
岗
岩
中
云
母
电
子
探
针
分
析
结
果
( %

)

A p
pe
nd
ix

 

2
 
Re

pr
es
en
ta
ti
ve

 

re
su
lts

 

( %
)

 

of

 

el
ec
tr
on

 

mi
cr
o p

ro
be

 

an
al
ys
is

 

of

 

mi
ca

 

fr
om

 

th
e

 

Ga
nf
an

g

 

gr
an
it
es

岩
性

白
云

母
花

岗
岩

黑
云

母
花

岗
岩

矿
物

白
云

母
黑

云
母

白
云

母

矿
床

白
果
( n
=
25
)

楠
木

坑
( n
=
19
)

大
港
( n
=
20
)

白
果
( n
=
3
)

大
港
( n
=
17
)

同
安
( n
=
9
)

白
果
( n
=
3
)

大
港
( n
=
13
)

同
安
( n
=
3
)

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

Si
O
2
44
.1
2
47
.6
2
46
.2
2
42
.7
2
47
.0
7
44
.8
0
41
.3
6
50
.2
3
45
.5
0
34
.1
1
34
.5
1
34
.3
1
33
.6
9
44
.8
3
37
.8
8
32
.0
5
34
.6
9
33
.6
5
45
.8
0
46
.3
8
46
.0
5
42
.8
2
46
.3
0
44
.6
9
44
.7
2
47
.0
7
45
.9
1

Ti
O
2

<
dl

0
.1
3
0
.0
3

<
dl

0
.1
0
0
.0
4
<
dl

0
.7
0
0
.1
9
2
.4
0
2
.9
7
2
.6
9
0
.0
5
2
.3
4
1
.1
5
2
.4
6
3
.5
2
3
.1
4
0
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8
0
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2
0
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0
0
.0
1
0
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1
0
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2
0
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9
0
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1
0
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3
24
.1
6
38
.9
6
30
.5
9
23
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3
36
.6
5
30
.3
8
24
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6
36
.5
1
30
.6
5
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1
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6
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.5
4
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.1
9
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.7
2
24
.5
0
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.3
6
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.7
3
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6
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.0
5
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0
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7
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5
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6
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6
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.0
4
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3
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0
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6
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4
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.5
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9
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0
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0
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1
6
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0
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9
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1
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0
0
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9
0
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4
0
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0
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4
1
.4
8
1
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9
1
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1
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0
.0
5
0
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1
0
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0
0
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6
0
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0
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2
0
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0
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1
0
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0
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0
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0
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1
0
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0
0
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6
0
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1
0
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9
0
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5
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6
0
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0
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3
0
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8
0
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0
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0
0
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9
0
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2
0
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3
0
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2
0
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4
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0
0
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7
0
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4
0
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5
0
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7
0
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2
0
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6
0
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7
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K
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4
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1
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表
2

岩
性

黑
云

母
花

岗
岩

斑
状

花
岗

岩
细

晶
岩

矿
物

绢
云

母
黑

云
母

白
云

母
绢

云
母

白
云

母
( 斑

晶
)

白
云

母
( 基

质
)

白
云

母

矿
床

大
港
( n
=
8
)

同
安
( n
=
10
)

白
果
( n
=
6
)

白
果
( n
=
24
)

白
果
( n
=
18
)

富
华
( n
=
5
)

富
华
( n
=
5
)

大
港
( n
=
7
)

同
安
( n
=
10
)

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

最 小 值

最 大 值

平 均 值

Si
O
2
43
.7
5
46
.8
9
45
.8
0
45
.2
9
49
.7
0
47
.2
9
39
.5
9
41
.5
5
40
.6
9
42
.3
7
46
.8
2
45
.1
2
45
.3
6
47
.8
0
46
.1
4
47
.8
5
50
.9
5
49
.7
2
48
.9
3
50
.3
6
49
.7
2
41
.3
6
44
.1
5
43
.1
5
49
.0
3
53
.3
9
51
.2
9

Ti
O
2

0
.3
1
0
.6
3
0
.4
8
0
.0
2
0
.6
0
0
.2
8
1
.4
0
2
.4
7
1
.8
9
0
.0
6
0
.8
0
0
.4
3
<
dl
0
.0
8
0
.0
3

<
dl

0
.0
8

0
.0
3

<
dl

<
dl

<
dl

0
.1
4
0
.2
7
0
.2
0
<
dl
0
.0
4
0
.0
1

Al
2
O
3
30
.8
8
33
.6
9
32
.5
4
33
.6
5
38
.5
5
36
.3
0
21
.8
6
23
.4
9
22
.7
6
22
.0
2
34
.5
3
29
.7
5
36
.4
3
39
.2
8
38
.1
5
25
.6
5
28
.3
4
26
.7
5
29
.1
8
31
.1
2
29
.9
8
34
.3
0
36
.5
1
35
.1
1
25
.1
3
30
.5
6
27
.2
5

T
Fe
O

3
.5
5
4
.6
9
4
.1
9
1
.3
7
4
.3
2
2
.7
5
13
.2
4
15
.0
6
14
.0
5
2
.7
7
11
.0
7
6
.3
7
0
.5
2
2
.2
3
1
.1
8
0
.5
1

3
.0
9

1
.5
0

<
dl

0
.1
4

0
.0
7
2
.6
8
3
.4
4
3
.0
2
0
.0
4
0
.2
1
0
.1
3

M
n
O

0
.1
2
0
.1
5
0
.1
3
0
.0
2
0
.0
6
0
.0
4
0
.7
1
0
.8
1
0
.7
6
0
.0
9
0
.7
4
0
.4
1
<
dl
0
.2
0
0
.1
1
0
.6
4

1
.0
2

0
.8
3

0
.3
0

0
.4
4

0
.3
8
0
.0
9
0
.2
9
0
.1
8
0
.1
4
0
.8
2
0
.5
6

M
gO

1
.6
0
1
.8
6
1
.7
3
0
.4
5
1
.1
5
0
.7
2
1
.8
5
2
.3
6
2
.1
3
0
.5
8
1
.5
0
0
.9
4
<
dl
0
.2
3
0
.0
6

<
dl

2
.0
1

0
.6
3

<
dl

0
.0
5

0
.0
3
0
.2
4
0
.5
4
0
.4
0
0
.0
2
0
.0
8
0
.0
5

Ca
O

0
.0
0
0
.0
4
0
.0
1
0
.0
2
0
.2
1
0
.1
0
<
dl
0
.0
2
0
.0
1
<
dl
0
.0
6
0
.0
1
<
dl
0
.4
3
0
.0
5

<
dl

<
dl

<
dl

<
dl

0
.0
2

0
.0
1

<
dl

0
.0
5
0
.0
2
<
dl
0
.1
6
0
.0
4

Na
2
O

0
.0
7
0
.4
0
0
.2
4
0
.1
8
0
.8
5
0
.4
1
0
.1
3
0
.2
9
0
.1
9
0
.1
0
0
.7
9
0
.3
2
0
.1
5
0
.6
5
0
.4
8
0
.3
0

0
.4
6

0
.3
9

0
.5
0

0
.5
8

0
.5
4
0
.3
2
0
.7
0
0
.5
3
0
.2
8
0
.3
4
0
.3
1

K
2
O

8
.2
7
11
.6
3
10
.2
5
10
.0
0
11
.0
6
10
.5
5
8
.4
8
9
.1
9
8
.9
0
9
.2
4
10
.1
4
9
.7
7
8
.6
1
10
.3
6
9
.7
1
9
.1
0

9
.7
6

9
.4
7

8
.9
4

9
.0
6

9
.0
1
11
.0
3
11
.8
7
11
.5
0
9
.7
0
11
.1
4
10
.7
3

Rb
2
O

0
.0
3
0
.1
2
0
.0
8
0
.0
2
0
.0
6
0
.0
4
0
.4
7
0
.6
4
0
.5
4
0
.2
5
0
.7
4
0
.4
7
<
dl
0
.3
7
0
.2
0
1
.1
2

1
.3
6

1
.2
5

1
.1
4

1
.4
8

1
.3
0
0
.0
8
0
.2
9
0
.1
8
0
.5
1
1
.0
2
0
.8
5

F
0
.4
9
0
.7
7
0
.6
3
<
dl

<
dl

<
dl
3
.9
9
5
.0
4
4
.5
3
1
.5
1
7
.8
1
3
.4
3
<
dl
0
.1
9
0
.0
3
7
.4
8

8
.3
6

7
.9
8

5
.5
5

6
.5
7

6
.1
8
0
.9
0
1
.2
4
1
.0
6
2
.5
6
5
.3
9
4
.5
1

Li
2
O
*
0
.4
0
0
.6
2
0
.5
1
0
.0
1
0
.0
1
0
.0
1
3
.1
3
3
.9
6
3
.5
5
1
.1
9
6
.1
2
2
.7
0
0
.0
1
0
.1
6
0
.0
4
5
.8
6

6
.5
5

6
.2
5

4
.3
5

5
.1
5

4
.8
5
0
.7
1
0
.9
8
0
.8
4
2
.0
2
4
.2
3
3
.5
4

H
2
O
*
4
.0
4
4
.2
5
4
.1
5
4
.5
0
4
.7
1
4
.6
3
1
.6
9
2
.2
2
1
.9
2
0
.4
3
3
.7
8
2
.7
2
4
.4
8
4
.6
5
4
.5
7
0
.5
5

0
.9
8

0
.7
4

1
.5
4

1
.9
6

1
.7
0
3
.7
5
3
.9
6
3
.8
7
1
.9
3
3
.2
8
2
.3
5

O
=
F
-
0
.3
3
-
0
.2
1
-
0
.2
7
<
dl

<
dl

<
dl
-
2
.1
2
-
1
.6
8
-
1
.9
1
-
3
.2
9
-
0
.6
4
-
1
.4
4
-
0
.0
8
<
dl
-
0
.0
1
-
3
.5
2
-
3
.1
5
-
3
.3
6
-
2
.7
7
-
2
.3
4
-
2
.6
0
-
0
.5
2
-
0
.3
8
-
0
.4
4-
2
.2
7-
1
.0
8
-
1
.9
0

To
ta
l
97
.6
7
10
2
.4
11
00
.6
41
01
.8
11
05
.1
11
03
.3
7
99
.0
5
10
1
.0
11
00
.0
5
99
.5
0
10
1
.5
71
00
.9
6
99
.4
7
10
2
.0
01
00
.7
1
10
1
.5
7
10
2
.4
1
10
1
.9
9
10
0
.2
9
10
1
.8
5
10
1
.1
3
96
.8
8
10
2
.3
9
99
.7
4
95
.9
91
02
.2
6
99
.7
8

K
1
.4
09
1
.9
88
1
.7
60
1
.6
30
1
.8
48
1
.7
42
1
.6
19
1
.7
20
1
.6
79
1
.6
22
1
.8
34
1
.7
18
1
.4
43
1
.7
03
1
.6
18
1
.5
67

1
.6
52

1
.6
04

1
.4
53

1
.5
08

1
.4
85
1
.9
85
2
.0
96
2
.0
19
1
.6
67
1
.9
92
1
.8
39

Na
0
.0
18
0
.1
05
0
.0
63
0
.0
45
0
.2
10
0
.1
03
0
.0
36
0
.0
81
0
.0
55
0
.0
27
0
.2
04
0
.0
84
0
.0
38
0
.1
64
0
.1
22
0
.0
76

0
.1
21

0
.0
99

0
.1
27

0
.1
43

0
.1
35
0
.0
89
0
.1
81
0
.1
41
0
.0
70
0
.0
86
0
.0
81

Rb
0
.0
03
0
.0
11
0
.0
07
0
.0
02
0
.0
05
0
.0
03
0
.0
44
0
.0
61
0
.0
51
0
.0
21
0
.0
67
0
.0
42

0
.0
31
0
.0
17
0
.0
97

0
.1
15

0
.1
06

0
.0
96

0
.1
21

0
.1
08
0
.0
07
0
.0
26
0
.0
16
0
.0
47
0
.0
87
0
.0
73

Ti
0
.0
31
0
.0
63
0
.0
49
0
.0
02
0
.0
59
0
.0
28
0
.1
55
0
.2
78
0
.2
10
0
.0
07
0
.0
85
0
.0
44

0
.0
07
0
.0
03

0
.0
08

0
.0
03

0
.0
15
0
.0
28
0
.0
21

0
.0
03
0
.0
01

Al

 

vi
3
.2
14
3
.4
89
3
.3
55
3
.4
83
3
.8
52
3
.6
75
1
.7
81
2
.0
87
1
.9
75
2
.4
81
3
.5
61
3
.0
61
3
.7
27
4
.0
12
3
.9
02
2
.6
01

2
.9
72

2
.7
66

2
.8
45

3
.1
71

3
.0
02
3
.5
42
3
.6
69
3
.5
95
2
.9
81
3
.4
22
3
.1
53

M
g

0
.3
17
0
.3
71
0
.3
46
0
.0
85
0
.2
29
0
.1
40
0
.4
02
0
.5
18
0
.4
68
0
.1
25
0
.3
04
0
.1
92

0
.0
44
0
.0
13

0
.4
05

0
.1
27

0
.0
10

0
.0
05
0
.0
49
0
.1
07
0
.0
82
0
.0
04
0
.0
16
0
.0
09

Fe
2
+
0
.3
95
0
.5
25
0
.4
71
0
.1
46
0
.4
81
0
.3
00
1
.6
16
1
.8
86
1
.7
37
0
.3
08
1
.3
10
0
.7
39
0
.0
57
0
.2
46
0
.1
29
0
.0
56

0
.3
48

0
.1
68

0
.0
16

0
.0
08
0
.3
00
0
.3
90
0
.3
45
0
.0
04
0
.0
23
0
.0
14

M
n

0
.0
13
0
.0
17
0
.0
15
0
.0
02
0
.0
07
0
.0
04
0
.0
90
0
.0
99
0
.0
95
0
.0
10
0
.0
89
0
.0
49

0
.0
22
0
.0
12
0
.0
73

0
.1
14

0
.0
93

0
.0
33

0
.0
49

0
.0
41
0
.0
10
0
.0
33
0
.0
20
0
.0
16
0
.0
99
0
.0
64

Li
0
.0
08
0
.0
75
0
.0
39
0
.0
04
0
.0
21
0
.0
13
0
.6
38
1
.0
40
0
.8
09
0
.2
18
1
.2
44
0
.6
30

0
.3
94
0
.1
78
2
.2
76

2
.9
80

2
.6
26

2
.2
56

3
.2
82

2
.7
38
0
.0
37
0
.2
85
0
.1
44
0
.7
09
1
.9
02
1
.4
85

Al
iv

1
.7
30
1
.8
68
1
.8
14
1
.6
73
2
.0
63
1
.8
63
1
.8
83
2
.0
75
1
.9
81
1
.2
06
2
.0
05
1
.7
65
1
.8
43
2
.0
61
1
.9
74
1
.3
04

1
.5
46

1
.4
09

1
.5
02

1
.6
53

1
.5
68
2
.0
16
2
.1
56
2
.0
70
0
.9
37
1
.3
80
1
.1
38

Si
6
.1
29
6
.2
70
6
.1
84
5
.9
35
6
.3
27
6
.1
13
5
.9
25
6
.1
17
6
.0
19
5
.9
95
6
.7
94
6
.2
35
5
.9
39
6
.1
57
6
.0
26
6
.4
54

6
.6
96

6
.5
91

6
.3
47

6
.4
98

6
.4
32
5
.8
44
5
.9
82
5
.9
25
6
.6
04
7
.0
52
6
.8
53

注
: <
dl

表
示

低
于

电
子

探
针

检
测

限
; L
i 2
O
*
、 H

2
O
*
通

过
计

算
得

到
, 详

见
测

试
分

析
方

法
。
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期 徐净等:稀有金属花岗岩结晶分异过程中铷的富集与成矿:来自江西甘坊岩体的矿物学证据

续
附

表
2

岩
性

伟
晶

岩
黑

云
母

花
岗

岩
( 片

麻
)

矿
物

白
云

母
绢

云
母

黑
云

母
白

云
母

矿
床

白
果
( n
=
5
)

白
果
( n
=
4
)

富
华
( n
=
13
)

富
华
( n
=
14
)

同
安
( n
=
14
)

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值

Si
O
2

44
.1
1

54
.4
5

47
.4
7

44
.9
0

45
.6
5

45
.2
2

32
.9
9

35
.2
9

33
.9
7

44
.0
5

48
.6
5

46
.1
8

43
.1
9

45
.4
3

44
.3
0

Ti
O
2

0
.0
8

0
.2
6

0
.2
0

0
.2
4

0
.2
7

0
.2
5

2
.2
2

3
.5
6

2
.8
1

<
dl

4
.2
9

0
.6
5

0
.0
8

0
.6
7

0
.3
1

Al
2
O
3

21
.1
0

26
.1
5

23
.8
3

32
.0
9

33
.8
1

32
.7
6

17
.2
3

19
.8
8

18
.7
5

28
.5
1

39
.1
9

36
.2
1

31
.9
9

37
.8
3

35
.4
5

T
Fe
O

2
.4
4

9
.3
5

7
.0
9

3
.6
9

5
.3
0

4
.4
9

21
.3
2

23
.6
4

22
.6
9

0
.7
3

2
.1
3

1
.0
7

1
.1
4

3
.7
8

2
.0
3

M
n
O

0
.4
1

1
.2
8

0
.7
1

0
.1
5

0
.3
2

0
.2
5

0
.3
6

0
.4
5

0
.4
0

<
dl

0
.0
7

0
.0
2

<
dl

0
.0
7

0
.0
2

M
gO

0
.1
2

0
.4
9

0
.3
5

0
.3
1

0
.4
0

0
.3
6

7
.2
7

8
.3
2

7
.6
6

0
.4
9

1
.6
7

0
.7
6

0
.5
4

2
.0
2

1
.0
4

Ca
O

<
dl

<
dl

<
dl

<
dl

<
dl

<
dl

<
dl

0
.1
1

0
.0
2

<
dl

0
.0
4

0
.0
1

<
dl

0
.0
3

0
.0
1

Na
2
O

0
.0
9

0
.2
8

0
.2
0

0
.3
1

0
.6
1

0
.4
3

0
.0
2

0
.2
0

0
.1
1

0
.1
8

0
.7
5

0
.5
5

0
.1
4

0
.5
8

0
.3
6

K
2
O

9
.0
6

10
.1
0

9
.4
4

9
.6
8

10
.1
5

9
.9
0

9
.5
1

10
.2
7

9
.9
7

10
.6
6

12
.0
9

11
.2
7

8
.2
7

11
.5
7

10
.7
5

Rb
2
O

0
.7
3

0
.8
6

0
.8
0

0
.3
3

0
.4
2

0
.3
7

<
dl

0
.0
6

0
.0
3

<
dl

0
.0
3

0
.0
0

<
dl

0
.0
5

0
.0
1

F
5
.5
7

7
.6
8

6
.7
0

1
.6
4

2
.6
2

2
.1
6

<
dl

0
.0
9

0
.0
3

<
dl

0
.0
3

0
.0
0

<
dl

<
dl

<
dl

Li
2
O
*

4
.3
7

6
.0
1

5
.2
5

1
.2
9

2
.0
6

1
.7
0

0
.0
1

0
.0
8

0
.0
3

0
.0
1

0
.0
3

0
.0
2

0
.0
1

0
.0
1

0
.0
1

H
2
O
*

0
.6
4

1
.5
7

1
.0
5

3
.1
4

3
.6
9

3
.3
8

3
.8
3

3
.9
8

3
.8
9

4
.4
7

4
.6
6

4
.5
6

4
.3
3

4
.5
6

4
.4
4

O
=
F

-
3
.2
3

-
2
.3
5

-
2
.8
2

-
1
.1
0

-
0
.6
9

-
0
.9
1

-
0
.0
4

<
dl

-
0
.0
1

-
0
.0
1

<
dl

0
.0
0

<
dl

<
dl

<
dl

To
ta
l

99
.4
3

10
0
.7
6

10
0
.0
6

99
.9
0

10
0
.6
3

10
0
.2
6

98
.3
0

10
2
.4
9

10
0
.5
8

99
.5
0

10
3
.3
6

10
1
.3
7

97
.8
6

10
1
.3
3

99
.1
7

K
1
.6
48

1
.7
67

1
.7
01

1
.6
58

1
.7
74

1
.7
20

1
.8
72

2
.0
50

1
.9
62

1
.7
82

2
.0
41

1
.8
91

1
.4
16

1
.9
96

1
.8
54

Na
0
.0
24

0
.0
77

0
.0
55

0
.0
83

0
.1
59

0
.1
14

0
.0
06

0
.0
59

0
.0
31

0
.0
47

0
.1
89

0
.1
39

0
.0
36

0
.1
52

0
.0
93

Rb
0
.0
67

0
.0
80

0
.0
74

0
.0
29

0
.0
36

0
.0
33

0
.0
06

0
.0
03

0
.0
02

0
.0
00

0
.0
05

0
.0
01

Ti
0
.0
08

0
.0
28

0
.0
21

0
.0
25

0
.0
27

0
.0
26

0
.2
56

0
.4
11

0
.3
25

0
.4
29

0
.0
65

0
.0
08

0
.0
67

0
.0
32

Al
vi

2
.4
96

2
.8
76

2
.6
48

3
.3
48

3
.4
78

3
.4
10

0
.5
63

0
.8
21

0
.6
70

2
.9
09

3
.8
91

3
.6
96

3
.3
49

3
.8
71

3
.6
75

M
g

0
.0
25

0
.1
05

0
.0
74

0
.0
61

0
.0
81

0
.0
72

1
.6
93

1
.8
64

1
.7
56

0
.0
97

0
.3
30

0
.1
49

0
.1
09

0
.4
18

0
.2
11

Fe
2
+

0
.2
79

1
.1
13

0
.8
44

0
.4
14

0
.6
07

0
.5
12

2
.7
90

3
.0
79

2
.9
27

0
.0
81

0
.2
35

0
.1
18

0
.1
29

0
.4
37

0
.2
30

M
n

0
.0
48

0
.1
55

0
.0
86

0
.0
17

0
.0
38

0
.0
29

0
.0
48

0
.0
59

0
.0
53

0
.0
08

0
.0
02

0
.0
09

0
.0
02

Li
1
.2
36

1
.6
15

1
.4
31

0
.3
49

0
.4
96

0
.4
20

0
.0
27

0
.0
11

0
.0
06

0
.0
01

0
.0
20

0
.0
03

Al
iv

0
.5
34

1
.7
21

1
.3
02

1
.8
11

1
.8
72

1
.8
41

2
.4
78

2
.8
76

2
.7
32

1
.5
56

2
.0
70

1
.9
11

1
.8
33

2
.1
15

1
.9
78

Si
6
.2
79

7
.4
66

6
.6
98

6
.1
28

6
.1
89

6
.1
59

5
.1
11

5
.5
22

5
.2
40

5
.9
11

6
.4
44

6
.0
82

5
.8
61

6
.1
27

5
.9
92

注
: <
dl

表
示

低
于

电
子

探
针

检
测

限
; L
i 2
O
*
、 H

2
O
*
通

过
计

算
得

到
, 详

见
测

试
分

析
方

法
。
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附
表

3
 
甘
坊
花
岗
岩
中
长
石
微
量
元
素
及
稀
土
元
素
( ×

10
-
6
) 分

析
结
果

A p
pe

nd
ix

 

3
 
Fe
ld
s p

ar

 

tr
ac
e

 

an
d

 

R
EE

( ×
10

-
6
)

 

el
em

en
ta
l

 

co
m
po
sit

io
ns

 

an
al
ys
is

 

re
su
lts

 

fo
r

 

th
e

 

Ga
nf
an

g

 

gr
an
it
es

岩
性

白
云

母
花

岗
岩

斑
状

花
岗

岩
伟

晶
岩

矿
物

钾
长

石
( n
=
7
)

钠
长

石
( n
=
4
)

钾
长

石
( n
=
11
)

钠
长

石
( 斑

晶
)(
n
=
2
)

钠
长

石
( 基

质
)(
n
=
3
)

钾
长

石
( n
=
5
)

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

Li
<
dl

18
.6

5
.2

17
10
1

65
<
dl

21
5
.2

<
dl

2
.5

1
.2

1
.4

26
11

1
.8

4
.0

2
.9

Rb
31
36

40
51

37
54

2
.7

20
.3

8
.0

16
84

26
23

20
81

2
.6

6
.9

4
.8

1
.8

89
31

37
76

40
33

38
91

Cs
19
7

35
1

28
5

0
.7
0

3
.0

1
.6

60
26
5

20
4

<
dl

<
dl

<
dl

0
.1
8

11
.

3
.9

69
4

77
9

72
5

Be
<
dl

3
.5

1
.4

5
.9

12
8
.4

<
dl

18
4
.7

9
.1

13
11

3
.9

6
.9

5
.1

<
dl

2
.2

1
.0

B
<
dl

17
4
.9

<
dl

12
4
.9

<
dl

26
4
.4

<
dl

3
.1

1
.5

<
dl

49
17

<
dl

4
.9

0
.9
9

Sc
5
.2

7
.2

5
.9

6
.5

8
.1

7
.6

6
.5

8
.5

7
.3

7
.2

7
.3

7
.3

7
.2

9
.3

8
.0

4
.8

6
.4

5
.7

Ga
11

21
15

23
25

24
6
.3

17
11

21
23

22
19

20
20

8
.7

10
9
.4

Ge
<
dl

8
.9

5
.5

<
dl

5
.8

3
.5

<
dl

6
.6

2
.7

<
dl

4
.8

2
.4

<
dl

7
.5

2
.5

5
.8

8
.7

6
.8

Ba
1
.7

16
8
.4

<
dl

0
.3
1

0
.2
0

64
48
3

32
2

1
.7

1
.7

1
.7

5
.7

27
13

34
41

38
Sr

0
.6
7

2
.4

1
.5

1
.9

17
6
.4

3
.8

43
14

7
.6

10
9
.1

20
58

36
0
.8
3

1
.0
2

0
.9
1

Sn
<
dl

20
5
.1

3
.2

3
.7

3
.4

<
dl

19
4
.1

2
.3

4
.5

3
.4

1
.1

5
.1

2
.7

<
dl

5
.5

1
.6

Ta
0
.0
1

0
.1
2

0
.0
7

<
dl

0
.0
3

0
.0
1

<
dl

0
.0
9

0
.0
4

<
dl

<
dl

<
dl

<
dl

0
.0
1

<
dl

0
.0
9

0
.3
9

0
.1
8

W
<
dl

0
.2
1

0
.1
2

<
dl

0
.2
4

0
.1
1

<
dl

0
.4
8

0
.1
4

<
dl

0
.0
2

0
.0
1

<
dl

0
.2
6

0
.1
0

0
.3
1

0
.4
3

0
.3
6

Tl
21

28
25

<
dl

0
.1
3

0
.0
3

11
17

13
<
dl

<
dl

<
dl

<
dl

0
.5
0

0
.2
0

32
34

34
Pb

2
.9

8
.5

4
.8

3
.2

7
.7

6
.0

8
.7

72
24

7
.0

8
.1

7
.6

10
21

16
9
.3

10
10

Bi
<
dl

1
.9

0
.7
7

<
dl

0
.2
9

0
.0
7

<
dl

18
2
.7

<
dl

<
dl

<
dl

<
dl

0
.5
2

0
.2
1

0
.4
5

1
.2

0
.6
9

U
<
dl

0
.2
6

0
.1
4

<
dl

0
.1
3

0
.0
4

<
dl

1
.1

0
.1
9

<
dl

<
dl

<
dl

<
dl

0
.3
1

0
.1
1

0
.0
4

0
.3
1

0
.1
2

∑
R
E
E

<
dl

0
.0
7

0
.0
3

0
.2
3

1
.0

0
.6
2

0
.2
4

2
.6

0
.8
2

0
.0
9

0
.3
2

0
.2
1

0
.1
3

2
.5

0
.9
7

0
.0
5

0
.1
1

0
.0
7

注
: <
dl

表
示

检
测

限
。
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花
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岩
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L
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P-
M
S
分
析
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pe
nd
ix
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lts
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L
A-
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M
S

 

an
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th
e
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it
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岩
性

白
云

母
花

岗
岩

黑
云

母
花

岗
岩

斑
状

花
岗

岩
伟

晶
岩

矿
物

白
云

母
( n
=
16
)

黑
云

母
( n
=
5
)

白
云

母
( n
=
4
)

黑
云

母
( n
=
5
)

白
云

母
( n
=
20
)

白
云

母
( n
=
5
)

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

最
小

值
最

大
值

平
均

值
最

小
值

最
大

值
平

均
值

Al
2
O
3
*

24
.8
2

39
.2
8

32
.0
5

20
.7
8

21
.4
2

20
.9
8

35
.8
0

36
.5
1

36
.1
3

22
.6
4

28
.2
9

24
.4
1

25
.2
2

38
.7
8

32
.7
0

23
.6
7

35
.0
9

31
.5
9

Si
O
2
*

45
.7
0

49
.1
8

47
.2
2

35
.9
3

37
.2
2

36
.6
5

47
.7
1

48
.8
0

48
.2
6

40
.3
2

46
.2
2

41
.9
6

41
.1
8

48
.9
1

46
.3
6

45
.6
7

48
.6
1

46
.8
1

Fe
O
*

1
.0
5

7
.2
0

4
.6
8

22
.1
0

23
.2
0

22
.6
4

1
.9
1

2
.1
2

2
.0
2

8
.3
2

16
.8
7

14
.1
2

0
.6
7

14
.5
8

5
.5
5

4
.0
6

6
.7
6

5
.1
2

M
gO

*
0
.0
03

0
.1
4

0
.0
5

3
.9
1

4
.3
4

4
.0
7

0
.9
4

1
.0
1

0
.9
8

2
.4
8

2
.9
2

2
.6
4

0
.0
7

2
.1
2

1
.1
1

0
.1
5

0
.3
2

0
.2
6

K
2
O
*

10
.1
5

11
.9
7

11
.1
0

9
.6
2

9
.9
1

9
.7
3

10
.5
9

10
.9
8

10
.7
6

9
.6
1

10
.8
5

10
.0
5

9
.4
1

11
.6
4

10
.8
7

10
.9
2

11
.8
1

11
.5
1

K
84
28
2

99
35
9

92
39
4

79
88
2

82
29
1

80
88
0

87
89
3

91
12
6

89
36
4

79
76
7

90
04
0

83
86
4

78
13
0

96
64
7

89
99
4
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4

98
05
5

95
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5
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2
O
*

0
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1

0
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1

0
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1

0
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6

0
.1
0

0
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8

0
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8

0
.6
6

0
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3

0
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5

0
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1

0
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0
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2

0
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0

0
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0
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0
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2
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6

56
2
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3

59
54

23
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14
63

33
09

24
24

Li
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3
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18
3
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86
9

40
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47
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43
71
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00
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25
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33
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8
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7
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5
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1

59
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43
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13
1

10
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8

17
3
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5

19
6
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1
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38
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1
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1

3
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8
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3

32
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2
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2
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1
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1
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3
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1
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7
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6
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5
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9
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8
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7
.8

4
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56
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4
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64
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9
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40
42
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7
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25

16
29
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82

18
06
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23
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58
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38
15

41
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56
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4
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7
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4
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5
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3
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2
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25
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26

2
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4
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3
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8
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8
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17
11
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8
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0
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32
38
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8
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65
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4
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7
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15
89

11
3

13
0
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0

78
5

14
29
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99

34
12
47

49
0
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6

74
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59
8

Ga
47

17
2

11
0

74
77

76
13
0

13
5

13
2

62
77

70
62

14
6

10
2

24
14
6

10
6

Ge
<
dl

11
6
.2

<
dl

7
.3

4
.6

4
.5

6
.5

5
.8

4
.7

9
.2

7
.3

<
dl

11
4
.9

<
dl

9
.3

6
.4
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14

49
29

9
.6

16
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5
.4

5
.8

5
.6
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40

33
9
.7

33
16

15
30

22
Sc

3
.5

6
.5

5
.2

9
.2

12
10

18
19

18
24

42
31

4
.3

26
15

4
.9

9
.1

6
.9

V
<
dl

<
dl

<
dl

64
15
4

12
1

40
61

51
17

27
4

18
9

<
dl

22
1

31
<
dl

<
dl

<
dl

Cr
<
dl
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1
.0
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12
3
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28
24

<
dl

23
2

14
5

<
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45
5

27
<
dl

14
5
.5

In
0
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6

2
.5

1
.2

0
.3
8

0
.4
9

0
.4
4

0
.9
7

1
.0

0
.9
9

1
.0

1
.9

1
.3

0
.2
4

3
.0

1
.6

0
.4
9

3
.1

1
.8

Ba
<
dl

4
.3

1
.2

37
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7
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0

37 

48
45

10
7

14
9

12
5

15
14
7
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7
.2

 

26
13

 

Pb
0
.2
1

0
.6
9

0
.4
8

3
.9

4
.6

4
.3

2
.5

3
.5

 

2
.9

1
.9

2
.9

2
.2

0
.9
6

4
.2

 

2
.5

0
.9
8

2
.9

1
.6

 

∑
R
E
E

<
dl

0
.1
5

0
.0
1

<
dl

0
.2
8

0
.1
2

<
dl

0
.3
0

0
.1
2

<
dl

0
.5
2

0
.2
4

<
dl

2
.1

 

0
.2
7

<
dl

0
.0
4

0
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1

注
: <
dl

表
示

检
测

限
;*

单
位

为
%
, 其

余
为
×
10

-
6
。
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