26



1993
;2004

1
Caley ;1947 Tekkok ;2009

;1990
6
RV 5 AT ity 22 iR i S e

;1977



1-1
1-2
1-3
1-4

2-2

3-1
3-2
3-3
3-4

3-5
3-6

3-7
3-8

© N B P

11
11
11
12
13
14
14
14
15

17
17
29
37
54
54
60
63
69
75
87
87
92
98
103
111



4-1

4-2

4-3

12

126

126

143
149

155

158
159



1-1
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;1977
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;2006
Si0,
40 60wth% Pb0O 30 50wt (Ba0)10  wth
Na,0 wt Cu0 1 2wt
( ;1995) Si0, 30 40wt PbO 60 70wt
PbO  BaO
Li ;1986
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1-2
6
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6
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1-3

1 11
Cu0 0.2 2.0wth Fe,0;, 0.1 2.0wth

800 850
Brill
Brill ;1967
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Brill
;1980 1995b 1996a 1999 ;2001 ;2001b
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EAGLE

300 504 m@

JF-1 JF-2 JG-la JG-3 JGb-2 JR-1
100wt

2-1-2
;1993a
EDAX  EAGLE
50u m 300
Institute of Standards and Technology
Samples Ltd. STG-7 8
100wt%
40kV 30p A

EDAX

1 x 1
20kV 100u A
JB -la
(R701) 8
FP
20kV 200u A

NIST National
89 620 1412 BAS Bureau of Analysed
CMG-A B C
JB-la JGb-2
FP
50p m 300
FP
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2-1-3

Brill ;1967
1979
1 x 1
2001b
MAT-262 200ng
NIST SRM-981
204Pb 206Pb 207Pb 208Pb 4
238U 206Pb 235U 207Pb 232Th
a 207Pb/206pb
ZOGPb/204Pb 207Pb/204pb

;2001a 2001b
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20 207pp/205phy  208ppy/205ply 0.01% %°Ph/**Ph
207pp /2064p 0.02%

2-1-4
X EDAX EAGLE
SPring-8  BLO8W
500x 500u m 116keV X 6p m
X
600
8 JB -la JF-1 JF-2 JG-la JG-3 JGb-2 JR-1
(R701)
XY X
X
2-2
2-2-1
RIGAKU MiniFlex 30kv
15mA 0.01 0.5
(Quartz;Si0,)
1000 Mullite;Al404;Si, 1100
1200
(Cristobalite;Si0,) (Klein ;1985) 2-2-1
+
1000 + + 1100
+ 1200 + + 1200
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2-2-2

2-2-1
DTA
TAS100
10 / 700
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2 RIGAKU TAS100 5 /
50
4 BrukerAXS  TNA4000
5 7/
10gf S 0
= (C) % .- am
150 BUK - STAF
s00-500  MBMEK~EB
(3737C)
R
Mullitet
1000 c:j sin;ral ite (MuEa) |
o
EREGITC
WEGHZT

L sintering T 1250
1 100 1200 —if Cristobal ite
ik ] 5
i

U R A L
HIAE +Mullite + Cristobalite + amorphous

2-2-1
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1550

DSC DSC210
600
1150
2-2-1 wih tr

No. Si0, PbO Al,0, ca0 K,0
1 44 51 2 1 1
2 40 56 2 2 1
3 35 60 2 2 1
4 32 63 3 1 1
5 28 71 tr tr tr
6 52 39 5 1 tr
7 29 64 1 tr 7
8 56 29 tr tr 14

16

10

3
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23 1 7 2 13 1

3-1
3-1-1

3-2 No.5
Fe, 0,
5.4wt 3.5wt 2. 7wt 1.6wt
2012 3-1 18
30wt 3 Iwt
25 30wt
No.14 3-2
3.5wt 0.68wt
3-1-2
3-3
No.7 11 12 14 15 18 19 21 8 1100
800 900
No.1 2 356 8 9 10 13 16
17 20 22 23 1000
7 8
1100
1987 1000 7
G0008 8 8 A G8
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E 8 8 8

1987

1200 1000 1988 1993b
3-2 Wit — )
No. Si0- Al:0; Fe:03 TiO- MgO Cal MnO Na 20 K20
1 63.5 20.6 6.9 1.0 1.8 0.49 0.04 3.1 2.5
2 64.1 23.8 3.2 1.0 2.5 0.47 0.02 1.9 3.1
3 69.7 19.1 3.4 0.80 1.6 0.60 0.04 1.2 3.5
4 74.3 19.4 2.3 0.72 1.0 0.28 0.03 0.67 1.3
5 J— J— J— R J— R J— J— J—
6 60.4 22.8 6.4 1.1 1.8 0.75 0.04 3.4 3.3
7 67.9 24.1 1.9 0.44 0.62 0.94 0.03 0.81 3.4
8 67.6 22.6 3.7 0.76 0.53 1.6 0.07 0.50 2.7
9 65.8 26.3 2.4 1.2 0.40 1.1 0.02 0.72 2.1
10 62.9 28.2 2.6 0.73 0.73 0.77 0.05 0.76 3.2
11 65.4 26.2 2.7 0.48 0.63 0.59 0.05 0.72 3.2
12 69.0 25.5 0.58 0.89 0.82 0.29 0.01 0.64 2.3
13 64.9 27.4 1.9 0.54 0.62 0.58 0.03 0.80 3.3
14 66.6 27.8 0.67 0.93 0.79 0.25 0.01 0.73 2.2
15 62.5 30.7 0.89 1.6 1.4 0.19 0.01 0.94 1.1
16 64.7 22.8 3.8 1.3 1.1 1.1 0.04 1.6 3.4
17 67.3 19.4 5.3 1.6 1.8 0.32 0.05 2.0 2.1
18 68.5 20.1 3.1 2.1 1.7 0.38 0.03 1.0 3.2
19 73.5 19.9 2.0 1.3 0.60 0.23 0.01 0.80 1.6
20 68.5 18.4 5.5 1.7 1.9 0.29 0.02 1.9 1.7
21 67.2 20.5 4.1 1.4 2.3 0.40 0.03 2.1 1.9
22 65.5 22.2 3.3 1.2 2.3 0.54 0.02 1.8 3.3
23 69.0 20.2 4.6 0.62 0.90 0.66 0.04 1.5 2.5

8.0

7.0 1 e 121415

A

6.0 - A

50 - A e 1819
2 40 | A A 356.17.20.21
E A A
™
% 3.0 1 o 222
L 20 | °

1.7.8.9.10.11.13.16.23
1.0 A )
) [ )
0.0 : : :
15.0 20.0 25.0 30.0 35.0
AlLO4 (W)

3-1
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3-2 No. X
No.14 3-2
Fe,O; Hematite

3-3 o X
No. No.

1 x 1000 13 o 1000

2 x 1000 14 o 1100

3 x 1000 15 o 1100

4 — — 16 o 1000

5 x 1000 17 o 1000

6 x 1000 18 o 1100

7 o 1100 19 o 1100

8 x 1000 20 o 1000

9 x 1000 21 o 1100
10 x 1000 22 o 1000
11 o 1100 23 o 1000
12 o 1100

3-1-3
3-4
1943
56wt 54wt 55.8wt 50wt
3wt
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0.3wt 1987 8
50 60wt 40 70wt
1987 1988 0.1 2.5wt
18 3 3wt 4.3wt
1987 1988
23 13 50wt

10 30wt No.1 23
3-4 (wth nd )
No. Si0, | Pbo | ALO, | Fe,0; | Tio, | Mgo | ca0 | MmO | cuo | Zno | Na,0 | K0
. 21.2 |53.7 |10.6 | 5.6 |o0.40 | 1.7 | 2.2 |o0.08 |o0.11 nd |0.46 |0.71

475 | 225 | 3.8 12 |o0.61 | 9.4 |0.82 |0.13 | 0.39 nd |0.67 | 1.3
2 49.3 | 25.8 [16.9 | 1.2 |0.44 |0.89 |0.23 [0.04 |o0.07 nd |0.44 | 4.6
3 27.7 |61.6 | 5.4 | 1.6 |o0.28 |0.46 | 1.1 |0.09 | 0.58 nd |0.52 | 0.68
4 73.7 tr | 7.6 | 2.4 |05 |0.84 [0.85 |0.03 |0.06 |0.05 | 1.7 12
5 53.9 | 349 | 6.0 | 1.4 [0.19 [0.29 | 1.1 |o0.05 |0.26 |0.25 | 1.0 | 0.68
6 31.2 | 61.5 | 2.1 1.8 |o0.12 |0.38 |0.40 [0.08 |0.75 |0.03 |0.62 [0.19
; 50.4 |42.3 | 3.5 | 1.1 |o0.06 [0.22 |0.46 |0.06 | 1.5 |0.03 [0.32 |o0.17

40.1 |52.5 | 1.7 | 3.3 |0.09 |0.28 |0.48 [0.09 |0.20 nd |0.88 |0.25
o 38.4 |54.1 | 3.1 1.7 |0.07 |o0.11 |0.30 |o0.07 | 1.3 nd |0.52 |0.34

33.1 |59.9 | 1.3 | 3.9 | o0.04 |[0.14 |0.44 |0.10 |0.20 nd | 0.59 | 0.31
o 38.3 |51.3 | 4.4 | 1.8 |o0.13 [0.22 |0.39 [0.07 | 2.1 nd |0.53 |0.74

3.1 |56.5 | 2.5 | 3.0 |o0.08 [0.12 |0.17 |0.09 |0.17 nd | 0.67 | 0.66
10 61.1 | 24.3 | 8.7 1.4 |0.23 | 1.0 |0.79 |0.06 |0.45 |0.22 |0.93 |0.82

69.2 | 15.7 | 9.4 |0.96 [0.20 | 1.2 1.1 | 0.05 |0.42 |0.30 |0.82 |o0.62

67.5 |21.7 | 7.8 | 0.60 [0.12 |[0.74 |0.74 | 0.03 | 0.05 nd |0.28 [0.33
11 58.2 | 33.8 | 4.1 1.5 |o0.12 |0.46 |0.32 [0.05 |0.25 |0.14 |0.76 | 0.24

66.8 | 24.1 | 5.3 | 1.0 |0.09 |[0.41 |0.82 |0.05 |0.24 |0.15 [0.48 |0.33
" 46.2 | 46.6 | 3.6 |0.43 [0.15 |0.39 |0.50 [0.06 |o0.17 nd |0.96 | 0.59

34.5 |53.8 | 3.4 |0.68 |0.20 [0.30 |0.95 |[0.09 | 4.0 nd 1.3 | 0.44
13 68.1 |23.3 | 4.6 |0.43 | 0.09 [0.63 |0.97 |0.03 |0.73 |0.18 [0.77 | 0.15

44.0 | 49.0 | 3.6 | 0.3 [0.20 |0.59 |0.23 [0.07 |0.10 nd 1.0 | 0.50
14 37.7 | 49.8 | 3.4 | 15 |o0.20 |0.53 |0.36 |0.07 | 4.6 nd |0.88 | 0.45

35.8 |48.4 | 6.6 | 4.3 |0.44 |[0.83 |0.60 |0.09 |0.29 nd 1.3 | 0.86

39.9 |52.6 | 4.2 |0.32 [0.22 [0.24 |0.52 |0.08 |0.35 nd |0.89 |[0.23
15 37.3 | 51.7 | 3.3 |0.58 [0.19 [0.31 |0.49 |0.08 | 4.4 nd 1.0 |0.23

32.3 |56.6 | 3.4 | 52 [0.22 [0.22 |0.48 |0.10 | 0.24 nd | 0.67 [0.20
16 41.8 |52.2 | 3.2 | 5.7 |0.17 |0.46 |0.47 |[0.11 |o0.23 nd | 0.94 |0.47
17 33.4 |52.8 | 8.0 | 1.1 |o0.27 |0.59 |0.59 [0.08 | 1.2 nd | 0.64 | 0.69
18 52.4 |34.0 | 7.6 |0.68 | 0.38 |[0.46 | 1.3 |0.05 |0.15 nd 1.0 1.7

416 | 46.8 | 6.6 | 0.94 |[0.42 |0.40 |0.59 [0.08 |o0.61 nd |0.78 | 0.89
19 42.8 | 42.7 | 7.5 |o0.76 |[0.38 |0.89 |0.99 [0.07 |0.13 nd |0.99 | 2.6
20 32.1 |56.7 | 5.5 | 1.2 |o0.28 |0.42 |o0.61 |0.07 |0.75 nd 1.1 | 0.80
21 30.4 |57.5 | 6.0 | 1.1 |o0.30 [0.62 |0.56 [0.10 | 1.4 nd 1.0 | 0.57
22 31.3 | 57.4 | 5.9 1.5 | 0.22 |0.50 |0.41 |0.06 |0.16 nd 1.1 | 0.70
23 ( 67.0 |13.2 | 7.5 | 5.6 [0.45 | 2.0 | 1.2 |o0.06 |0.15 |0.04 |0.71 | 1.9

22




0.1 2wt 4wt 3
No.1 No.5 10 11 13
7 8 7 No.7 8 9 11 14 15 16
No.11  1.0wt 3.0 5.7wt
3-1-4
3-5 207ppy f206pyy 208pyy #206py,
208pp £204py 207ppy f204pfy 3-3
3-3 -
-  No.2 22
- No.18 19
-  No.12 14 15
No.7 11 13 16 No.1 23
- No.3 5 6
- No.17 No.20 No.21
- P
2
P
1999
2001 -
2
No.14 15
3
No.l1 23
2001a 2002 2001b 3-4 No.7
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No.7 59 62 71 88
3 1993a
1995a 1996a 1996¢
1993 2001
1986 1991 1993 2000 2001
7 No.17 -
7 No.2 20 21 22 - -
7 8 No.l1 3 4 56 18 19 23 - -
8 No.14 15 16 -
8 10 No.7 8 9 10 11 12 13
3-6
No.14 15
- No.12 14
15 0.58 0.89wt - - No.2 22 No.18 19
2.0 3.3wt
1.9 3.8wt - -
- - No.3 5 6 No.17 20 21
3.4 6.4wt
4.6 6.9wt - -
- - 42wt 41wt - Slwt
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36wt - - 53wt 56wt

44wt

No.10 11 13

0.1wt - 4.3wt 1.1wt - 0.5wt - 1.1wt
3-5
No 207py, /2%6py 208p}) 7206p ) 206p}) 7204p}y 207py, /2%4ppy 208y, 7204p
1 0.8477 2.0926 18.418 15.613 38.542
2 0.8829 2.1990 17.715 15.640 38.955
3 0.8298 2.0753 19.084 15.837 39.605
4 0.8444 2.0897 18.460 15.587 38.577
5 0.8334 2.0826 18.982 15.819 39.531
6 0.8372 2.0918 18.896 15.820 39.526
7 0.8477 2.1070 18.459 15.647 38.894
8 0.8476 2.0958 18.422 15.614 38.610
9 0.8474 2.0950 18.421 15.609 38.591
10 0.8473 2.0989 18.436 15.622 38.695
11 0.8473 2.0998 18.448 15.632 38.738
12 0.8639 2.1268 18.049 15.593 38.387
13 0.8474 2.0989 18.430 15.617 38.684
14 0.8651 2.1302 18.021 15.590 38.389
15 0.8637 2.1264 18.049 15.588 38.379
16 0.8474 2.0956 18.420 15.609 38.601
17 0.8293 2.0658 18.994 15.750 39.237
18 0.8786 2.1481 17.716 15.565 38.054
19 0.8775 2.1462 17.735 15.563 38.062
20 0.8291 2.0584 18.993 15.747 39.095
21 0.8288 2.0538 19.025 15.767 39.073
22 0.8828 2.2002 17.713 15.637 38.971
23 0.8476 2.0926 18.399 15.596 38.502
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2.25

2.23
a

2.1 | 2,22 \

2.19

2.17

2.15

2.13

208ppy/205pPy

2.11
2.09

2.07

b 1,23,8,9,16,10,11,13,7

2.0 17,20,21

o\ b
19,18
c
12,14,15

0.82 0.83 0.84 0.85 0.86 0.87 0.88
207pp /206p}

0.89

0.90

15.90

15.85

15.80

15.75

15.70

207pp/214ph

= =
5 3
=2} <2}
o (3]

15.55

15.50

15.45

15.40 : : : : : : : :
17.2 17.4 17.6 17.8 18.0 18.2 18.4 18.6 18.8

206p/204phy

3-3 a b
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2009)

208ph/206Phy

(

No.

2.120

2.115

2.110

2.105

2.100

2.095

2.090

2.085

2.080

2.075

2.070

- No.5

1

2002)

No.5 10 11 13

( -2009 -2009)

( 2006)

(Furihata

wt

No.17

10,11,13

0.840 0.842 0.844

0.846  0.848  0.850  0.852  0.854  0.856
207pp/206phy
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(

-2002)
1000

;2002

No.3 5 6

2005)

-1993)

No.18 19

(

(

1998a 2010

2002)

No.2 22

No.1l 23

2007)

1993) 7

2009)
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No.20

356 935

(

No.21

No.6

2002



;2001)
No.14 15
8 ( 2000)
No.7 13 8 7
10 (
1991) No.12 13 No.14 15 No.8
11 16 698 926 ( 2000)
No.12 15 No.12 14 15 -
No.13 No.10 11
No.12 14 15 1100 No.13 1000
3 0.58 0.89wt
1 1.9wt
No.12 14 15 ( 2000)
No.13
No.8 9 10 11 16
No.8 9 16 No.10 11 13
3-1-5
8
1998a
2005
7 8
669 (702)
;2001a
7 8
7
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t wt
b 1000 5.6 52.8 1.2
17 - - -
- 1000 57.1 1.1
20,21 4-1 5.5
-a
2.22 1000 3.2 3.3 40.0  0.12
18,19 1100 2.0 3.1 40.4  0.14
33.5 0.25
1.23 1000 4.6 6.9 1
-a 52.7 0.53
3,5,6 1000 5 3.4 6.4 5
* 1100 * 1.9 * 423 1.5
*k
* 1100 *o 1.9 2.7 |** 23.8 0.46
11
** 10,11,13 1000 ek 10,11,13
**%* 8.9 16 *x%- 1000 1.9 3.8% *xk 548 1.7
12.14.15 B 1100 0.58 0.89 51.1 4.3
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7
8
( 2001a)
1973 1990  1998a 2001a
2002 2006 :2012b
)
3 1
1 720
( 3-2-1)
2
11 911
-1980
2
1
1 12
(
-2000)
720 SD485 3
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3-2-1

No.

SD485

SD485

SD485

10

SK1947

3-2-2 (Wi%)

No. SiO, Al, O Fe,0; TiO, MgO CaO Na,O K,0
1 64.0 30.1 0.71 1.2 0.65 0.48 0.77 2.0
2 63.1 31.7 0.93 0.90 0.68 0.35 0.68 1.7
3 63.6 27.4 4.6 1.1 0.72 0.28 0.67 1.6
4 66.6 27.8 0.67 0.93 0.79 0.25 0.73 2.2
5 64.7 22.8 3.8 1.3 1.1 1.1 1.6 3.4
6 72.2 20.5 2.5 1.3 0.56 0.18 0.69 2.1
7 70.2 23.0 3.2 1.4 0.49 0.13 0.45 1.2
8 72.3 20.2 3.4 1.2 0.44 0.15 0.55 1.7
9 70.5 22.7 2.7 1.1 0.54 0.16 0.67 1.6
10 65.9 22.8 4.9 1.5 2.10 1.40 0.84 2.1

32




SK1947 1

3-2-1
3-2-2
3-2-1 No.6 7 8 9
No.1 2
No.3 No.4
No.5 No.10
;2008
8.0
7.0 A
6.0 A °
_.50 A ® 10 d
§ ®3
< i A
5 40 AS
(0] [ ] 8
Lo e7
A ®°
2.0 A
1.0 -
o4 o01°%2
0-0 T T T
15.0 20.0 25.0 30.0 35.0
Al,O5(wt%
3-2-1
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3-2-2

3-2-3 No.1 2 4 3 1100
800 900
No.3,5,6,7,8,9 1000
8
1100 ( ;1987) 1000
0008
(
;1987) 1100 1200 (
;2007) 1000 ;1988), Z L6 DG
No.1,2,4 1100
No.3,5,6,7,8,9 1000

3-2-3 X o x

No.

1 o o 1100

2 o o 1100

3 X o 1000

4 o o 1100

5 X o 1000

6 X o 1000

7 X o 1000

8 X o 1000

9 X o 1000

10 X o 1000
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3-2-3

3-2-4
No.1 2 9
No.3 No.3 No.9
1.4 4.8wt 3.2wt
3wt ;1987
No.10
0.83wt%
0.23 0.57wth% 0.43wt%
3-2-4 witt% nd
No. Sio, PbO | Al0; | Fe,0; | TiO, MgO ca0 MnO Cu0 Zn0 Na,0 K,0
37.0 52.0 5.3 0.28 0.18 0.24 0.32 0.05 3.1 tr 0.81 0.69
1 28.7 59.9 4.4 4.3 0.20 0.20 0.88 0.09 0.30 nd 0.57 0.47
49.6 42.2 4.9 0.23 0.16 0.31 0.81 0.06 0.10 nd 0.66 0.95
32.2 56.2 5.0 0.58 0.25 0.32 0.80 0.06 3.6 0.07 0.50 0.34
5 29.8 58.0 6.4 3.9 0.19 0.17 0.63 0.07 0.10 nd 0.46 0.29
45.4 47 .4 4.3 0.36 0.22 0.27 1.3 0.05 0.10 nd 0.32 0.31
41.4 55.0 2.0 0.19 0.10 0.15 0.32 0.07 tr nd 0.37 0.42
33.8 57.7 2.5 0.70 0.13 0.24 0.30 0.05 3.6 tr 0.61 0.29
3 33.5 58.4 2.9 3.5 0.12 0.18 0.27 0.10 0.28 nd 0.50 0.23
39.2 [56.2 | 2.4 |o0.57 |0.10 [0.22 |0.42 | 0.07 |o0.18 nd | 0.45 | 0.16
37.7 49.8 3.4 1.5 0.20 0.53 0.36 0.07 4.6 nd 0.88 0.45
4 35.8 48.4 6.6 4.3 0.44 0.83 0.60 0.09 0.29 nd 1.3 0.86
44.0 49.0 3.6 0.34 0.20 0.59 0.23 0.07 0.10 nd 1.0 0.50
5 41.8 52.2 3.2 5.7 0.17 0.46 0.47 0.11 0.23 nd 0.94 0.47
6 21.9 63.6 3.3 2.7 0.14 0.81 1.2 0.26 4.8 0.21 0.77 0.34
7 44.0 44.8 6.0 1.4 0.10 0.36 0.30 0.05 2.4 0.08 0.48 0.18
38.7 53.3 5.6 0.56 0.12 0.21 0.35 0.06 0.43 nd 0.38 0.23
8 66.2 24.8 5.5 0.41 0.15 0.57 0.37 tr 1.4 nd 0.30 0.18
33.7 58.5 2.1 4.1 0.08 0.31 0.18 0.11 0.23 nd 0.42 0.14
36.4 51.6 3.5 1.6 0.13 0.32 2.2 0.12 3.4 0.09 0.50 0.22
9 32.0 60.9 1.6 4.9 0.07 0.14 0.14 0.07 0.25 nd 0.40 0.13
64.9 30.2 3.1 0.42 0.08 0.28 0.20 tr 0.24 nd 0.36 0.13
10 35.5 53.4 8.2 0.83 0.22 0.32 0.33 0.06 0.25 nd 0.53 0.37
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0.10 0.43wt% 0.21wt% No.10

0.83wt 0.25wth
No.6 No.2 7 8
3-2-4
3-2-5 207py £206pyy 208ppy £206ppy
208pfy /204pp 207ppy /204ppy 3-2-2 ( 1982a 1982b
1983 1987)
3
No.1 No.1
a (
;2009)
1
( ;2011)
No.2 4 No.2
( ;2008) No.2
No.4
(
;2011)
No.3 5 6 7 8 9 10
No.7 8 9 10 3-2-3
3-2-5
NO B 207Pb/206pb ZOSPb/ZOBPb ZOGPb/204Pb 207Pb/204pb ZOSPb/204Pb
1 0.8839 2.1689 17.534 15.498 38.030
2 0.8643 2.1294 18.050 15.601 38.436
3 0.8473 2.0917 18.410 15.599 38.507
4 0.8651 2.1302 18.021 15.590 38.389
5 0.8474 2.0956 18.420 15.609 38.601
6 0.8480 2.0930 18.416 15.609 38.539
7 0.8472 2.0893 18.398 15.586 38.439
8 0.8471 2.0890 18.395 15.583 38.428
9 0.8472 2.0895 18.398 15.586 38.443
10 0.8472 2.0895 18.402 15.591 38.456
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No.3 5 6 No.7 8 9 10 No.3 6
( ;1999
;2002 ;2001b ;2001b) No.7 8 9 10
;1983
a No.2 No.4
a No.1
a a
;2011
No.4(
;2011)
a (No.l) No.4
(
;2012b)
3
3 No.1
No.2 No.3
;2010)
No.3
( ;1984 ;2012)
No.7 8 9 10
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4 No.3
8
3-2-4 No.5
3-2-5
No.5
3-2-6
No. wt wt
1 1100 0.71% 51.4 3.1
8 2 1100 0.93% 54.2 3.6
3 1000 4.6% 57.4 3.6
4 1100 0.67 49.1 4.6
8
5 1000 3.8 41.8%
8 6 1000 2.5 63.6 4.8
7 1000 3.2 49.1 2.4
8 8 1000 3.4 41.7 1.4
720 9 1000 2.7 47.6 3.4
10 1000 4.9 53.4%
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208Pb/206pb

207pp 204pp

.25

.23

.21

.19

17

.15

.13

11

.09

.07

.05

.03

15.

15.

15.

15.

15.

15.

15.

15.

15.

15.

15.

90

85

80

75

70

65

60

55

50

45

40

) a
i P
1 No.1
. No.2 No.4
1 No0.3 No.5 No.6

No.7 No.8 No.9
J No.10
J 0,
.82 0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.90

207Pb/206pb
g1
17.2 17.4 17.6 17.8 18.0 18.2 18.4 18.6 18.8 19.0 19.2
206ph /204ph

3-2-2 a b
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2.120
2.115
2.110
2.105

2.100

o]
£.095

2.085
2.080

2.075

2.070

J0.7 No0.8 No0.9

No.10

0.840

3-2-3 a

0.842

0.844

0.846

0.848

0.850

207Pb/206pb

0.852

0.854

0.856

2.120

2.115 A

2.110 A

2.105 A

2.100 A

.095 -~

208ppy /206y
N

2.090 A

2.085 A

2.080

2.075 A

XXHEHroeo

2.070
0.840

3-2-4 a

0.842

0.844

0.846

0.848
207ppy /206ppy

40

0.850

0.852

0.854

0.856



;1987 ;1967

;1953a ;2011
;2011 ;2012 ;2012

8

;1992

;2012b

10
Brill ;1979

1977

;2008 ;2009
;2008
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11

11 13
59 62
71 9
;1993a,1995a,1996a,1996b,1996¢
3
2
3-3-1
No
1 -a 11 12 62
2 -a 11 12 62
3 -a 11 12 62
4 11 12 62
5 -a 12 147
6 -b 12 115
7 12 50
8 12 50
9 13 -14 62
10 13 -14 62
11 4
12 -a ) 11 12 35
13 -b ) 11 12 100
No.
14 12 107
15 12 12 35
16 12 12 115
17 12 12 115
18 13 71
No.
19 11
20 13 14
21 10 12
22 15
23
24

42




59 1000 1200

62 1200 4 1200
1
1000 2
1000 1
71 1200
;1993a,1995a,1996a,1996b,1996¢
124
;2009 ;2010
;2008
9
;2001b
11 No.1 11
2 No.12 13 5 No.14 18
6 No.19 24 3
1200
No.1 11 No.14 18 No.1
11 No.14 24 No.1 13
;2008 3-3-1
-a
-b
-a
-a -b
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12

3 11
13
3 1
-b 1 2
;2009
7
;1992
;1997
;2005
;1993
;2011
1
3-3-1
1 115
2km
3-3-1
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12



1
;2001b
2012c
3-3-1
3-3-2
;1993a
45 _6wth 42 _.6wth
1.8wth 0.5mm 1mm 35.5 36.5wth
51.9 49.9wt% 11.4 12.4wth
1 No.5 3 No.14 15 18
3-3-2 36 46wth 37  49wth 11 14wt%
;1993a
4

3-3-2 Wt
No. Si0, Pbo ALLO, Fe,0; Mgo ca0 cuo Na,0 K,0 P,0s
1 -a 68.9 21.7 3.4 0.69 0.26 0.88 0.37 0.20 2.5 1.0
2 -a 54.5 35.3 2.3 0.20 0.14 0.58 0.11 0.35 2.2 4.3
3 -a 43.9 43.2 1.1 0.19 0.21 2.5 0.43 0.56 1.1 6.9
4 24.1 69.4 0.48 0.21 0.12 0.42 0.13 0.43 0.19 4.5
5 -a 37.9 48.5 0.74 0.11 0.14 0.09 0.12 0.50 11.4 0.56
6 -b 44 .5 44.0 0.91 0.23 0.11 0.19 0.67 0.43 8.4 0.55
7 59.5 22.6 6.7 1.4 0.20 1.4 1.1 0.33 1.8 4.8
8 48.7 39.6 2.5 0.99 0.61 3.0 1.1 0.64 0.20 1.4
9 8.3 60.5 1.0 0.36 0.13 9.4 0.12 0.51 0.18 19.4
10 58.5 17.2 4.7 2.5 0.17 4.4 0.09 0.54 3.8 6.6
11 8.8 53.1 2.2 0.67 0.37 15.5 0.34 0.72 0.25 18.1
14 36.4 49.2 0.74 0.15 0.10 0.13 0.09 0.49 12.2 0.48
15 43.5 40.1 0.66 0.11 0.12 0.32 0.06 0.64 14.2 0.35
16 39.2 50.0 0.91 0.16 0.10 0.03 0.62 0.31 8.1 0.64
17 39.3 48.1 0.79 0.28 0.11 0.08 0.70 0.52 9.5 0.66
18 45.6 36.9 0.79 0.16 0.11 1.6 0.06 0.63 13.8 0.37
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No.14 No.15 No.18

No.5 No.15
No.3
4 9 10 11 3-3-2
;1960
PbsC1(PO,);
;1993a ;1995a
11
67 T74wth 16 26wth
0.3 2.1wth ;2011
1.0wt%h
1.0wt% 4 No.4 8 9 11
No.9 11 19.4wth 18.1
wt% 9.4 wthh 15.5 wth
;1993a
No.4
;2011
No.4
No.8
;1993a
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No.8

3-3-2

ZOGPb/204Pb

No.4

No.3

;2011 ;2012 9
0.3 0.5wt%
;1999a
10
1.0wt%
3-3-3 207ppy /206pp 208ppy £206ppy
207ppy /204ppy 3-3-1 3-3-5
3-3-2
3 1 No.
No.1
3-3-2 ;1987,1990
4 No.5 8 3-3-3 -a
No.9 11
12
12
3-3-4 1 No.16 2
1 No.17
b
115
115

a7

Fe?*
;1999
No.8 1
4 No.1
1
-b
No.14 15
1 No.18 a
No.16
No.6
No.17
No.6 16
No.14



No.15 18
No.15 18
12
12
No.16

;2001a 2001b

12

12

GB

;2008
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3-3-5

;2009

;2008

No.9 11

11

No.5 8

11



3-3-3

No. 207pyy y206py, | 208ppy y206pyy | 208py s204pyp | 207pp s204py | 208p) s204pp
1 -a 0.8355 2.0806 18.791 15.699 39.097
2 -a 0.8463 2.1001 18.528 15.681 38.910
3 -a 0.8490 2.1092 18.439 15.655 38.891
4 0.8479 2.1103 18.470 15.660 38.977
5 -a 0.8478 2.1100 18.470 15.658 38.973
6 -b 0.8473 2.1079 18.474 15.653 38.941
7 0.8476 2.1088 18.460 15.646 38.929
8 0.8480 2.1104 18.465 15.658 38.967
9 0.8480 2.1099 18.466 15.659 38.961
10 0.8478 2.1099 18.463 15.653 38.954
11 0.8475 2.1083 18.456 15.641 38.911
14 0.8608 2.1215 18.150 15.624 38.506
15 0.8649 2.1397 18.094 15.649 38.716
16 0.8476 2.1089 18.463 15.650 38.936
17 0.8514 2.1082 18.389 15.656 38.769
18 0.8486 2.1129 18.524 15.720 39.140
19 0.8475 2.0923 18.413 15.606 38.527
20 0.8474 2.0904 18.405 15.595 38.472
21 0.8472 2.0896 18.401 15.590 38.451
22 0.8472 2.0897 18.401 15.590 38.451
23 0.8474 2.0901 18.401 15.593 38.460
24 0.8475 2.0922 18.412 15.604 38.521
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208pp /206pPh

207Pb/204pb
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.82
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207pp [206pp
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208pp [206pPh

0.82 0.83 0.84

0.85 0.86 0.87 0.88 0.89
207py /206ppy

0.90

15.90

15.85

15.80

=
[8)]

.75

=
[3)]

.70

.65

207Pb/204pb
= =
o o
2]
=]

[N
a1
al
a1

15.50

15.45

15.40 : : :
17.2 17.4 17.6 17.8

3-3-2

18.0 18.2 18.4 18.6 18.8 19.0
206pp /204pp
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2.21

2.19

2.17

208Pb/206Pb

15.

15.

15.

15.

15.

207pp[204Pp

15.

15.

15.

15.

3-3-3

15.

15.

2.15

0
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P
No5 6 7 8 9
10 11
A -a -b
A
A
.82 0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.90
207pb/206pb
I b
L 7\
A 6 789
| 10 11
L A -a -b
A
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206Pb/204pb
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208p/206Ph
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207pp [204pp

208pp 206pp

15.

15.
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3-3-3

;1993a 1995a 1996a 1000 1200
1 59 1200 4 1200
1 1000 3 62
71
1200
;1996a
720 Geller
;1936 1200 1200
14 -a -b 2
3-3-4 o X

No.

1 -a 0 x 1200

2 -a o x X 1200

3 -a o o X 1100

4 X o X 1000

5 -a 0 x x 1200

6 -b o X 0 1200

7 X 0 X 1000

8 x 0 X 1000

9 x o X 1000
10 x o X 1000
11 o o X 1100
12 -a 0o X 0 1200
13 -b 0 x X 1200
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1200

BE e

B (pa

BE ol

1200

No.8

&0 |

00

No.3

bl

No.6

Ml

3-3-6 X

20

-a
;1999b
4]
I
I f I
F 29 (deal L
L5
Ml
M F
] 2d {dag) e
[N
“\l
et 28 (deg =

56

1200

1000

Q: Quartz
F: Feldspar

a1 40

Q: Quartz
F: Feldspar
M: Mullite

Mo 0

Q: Quartz
M: Mullite
C: Cristobalite

% R 8]



No.11

100
3-3-5
3-3-6 No.1 5 Tg
530 460 600 490
800
No.7 No.4
50 35 750
30 70
3-3-5 (witth)
No. Si0, PbO Al,0, ca0 K,0
1 44 51 2 1 1
2 40 56 2 2 1
3 35 60 2 2 1
4 32 63 3 1 1
5 28 71 tr tr tr
6 52 39 5 1 tr
7 29 64 1 tr 7
8 56 29 tr tr 14
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3-3-6

No. ( ) a
1 528 598 70 —
2 510 581 71 —
3 482 543 61 —
4 482 520 38 —

5 456 488 32 78.4
6 560 652 92 41.1
7 436 486 50 —
8 474 544 70 —
3-3-4
11 12
12
3-3-7
12
3-3-7
1100 1200

11 —12 1000

1200 1200
12 1000

13 1000 1100
1 -12 1200 1200
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59

11

12



;1987
8
1
10
3-4-1
9
2001
4) 3-4-1-1

;2002
20
;2002
9
1
9
1
9
9
810 840
1

;1997
03
;2010
( ;1994
10
6
17 2 28

60

:2013)



3-4-1-1

3-4-1-2 3-4-1-1 Al,0,
Fe,0,4
20wt 20 25wt
25wt 25wt
20 25wt
20wt
3-4-1-1 1
No
1 01
2 02
3 03
4 04
5 05 9
6 06
7 07
8 08
9 09
10 10
11 01 k-1
12 02 k-1 1tr
13 03 k-1 1tr o
14 04 k-179
15 05 k-132 3-2
16 06 k-141 4-1
17 07 k-3
18 08 NN285
19 09 1042 o
20 10 1047
21 11 1162
22 12 1253
23 13 k-4
24 14 k-4
25 15 k-4 9 10
26 16 k-4
27 17 k-4
28 18 k-4
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3-4-1-2 (W)
No. Si0, | Al,Os | Fe,0, | TiO, | Mgo | Ca0 | Na,0 | K0
1 01| 73.6 | 21.5 | 1.6 |0.96 |0.61 |0.12 |0.57 | 0.98
2 02| 72.6 | 22.4 | 1.7 |0.90 |0.53 |0.17 |[0.53 | 1.1
3 03| 76.6 | 17.2 | 2.0 |0.89 |0.49 |0.22 |0.88 | 1.7
4 04| 75.7 | 18.0 | 2.2 |0.88 |0.54 |0.19 [0.75 | 1.7
5 05| 68.7 | 24.6 | 2.7 1.0 |0.77 |0.29 |o0.68 | 1.3
6 06| 73.4 | 20.8 | 2.1 |0.77 |0.56 |0.14 |0.67 | 1.5
7 07| 66.1 |28.3 | 2.4 |0.81 |0.63 |0.08 [0.50 | 1.1
8 08| 72.6 |21.2 | 2.3 |0.83 |0.62 |0.19 |0.60 | 1.7
9 09| 65.7 | 28.2 | 2.2 1.3 |0.78 |0.13 | 0.60 | 1.1
10 10| 68.9 | 245 | 2.3 | 1.2 |o0.67 |0.21 |0.52 | 1.7
11 01| 72.9 | 20.4 | 2.4 | 1.2 |o0.61 |0.27 |0.54 | 1.7
12 02| 77.7 | 16.6 | 1.8 | 0.93 |0.49 |0.18 [0.60 | 1.7
13 03| 69.3 | 225 | 3.1 | 1.1 |0.76 |0.26 [0.82 | 2.1
14 04| 71.7 | 22.1 | 2.6 | 1.0 |0.49 |0.177 |0.53 | 1.4
15 05| 76.7 | 18.6 | 1.5 | 1.1 | 0.54 | 0.09 |0.54 | 0.86
16 06| 71.3 |22.3 | 2.5 | 1.0 |0.60 |0.18 | 0.65 | 1.5
17 07| 76.4 | 17.3 | 1.9 |0.88 |0.54 |0.23 [0.80 | 1.9
18 08| 67.5 | 25.0 | 2.9 |0.81 |0.92 |0.28 [0.72 | 1.9
19 09| 75.4 | 19.2 | 2.0 |o0.86 |0.67 |0.14 |[0.61 | 1.1
20 10 75.8 | 18.1 | 1.8 | 0.89 |0.61 |0.16 |0.72 | 1.9
21 11| 69.8 | 23.3 | 3.2 1.1 | 0.79 |0.14 | 0.68 | 0.93
22 12 68.7 |24.2 | 2.8 | 1.1 |0.69 |0.21 |0.66 | 1.7
23 13 76.3 | 17.6 | 2.1 | o0.84 |o0.51 |0.17 |0.77 | 1.7
24 14(71.9 | 22.0 | 2.0 |0.92 |0.65 |0.08 |0.73 | 1.7
25 15| 75.5 | 18.5 | 2.0 | 0.83 |0.56 |0.11 |0.88 | 1.6
26 16| 75.6 | 18.0 | 2.2 | 0.92 |0.48 |0.20 |0.78 | 1.8
27 17| 72.6 | 21.2 | 2.2 |o0.78 |0.62 |0.29 |0.67 | 1.7
28 18 75.0 | 19.3 | 2.0 |0.97 |0.48 |0.10 |0.61 | 1.6
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©
o

70
6.0 - ®
_.50 - .
X
‘%40 A
Q
(0]
L 30 A ¢ o® R
P A 8 N ° [
2.0 Wore O 4 ¢
A A oo
1.0 -
0.0 : . |
15.0 20.0 25.0 30.0
ALO5(Wt%)
3-4-1-1
20 25wth 20wt%
1.5 2.1wt% 2.6
3. 1wt
3-4-1-2
3-4-1-3
1200 1200
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1000

1000
1100
1200 1200
3-4-1-3 X
No
1 o 1200
2 o 1200
3 o 1200
4 o 1200
5 o 1200
6 o 1000 1100
7 o 1100
8 X 1000
9 X 1000
10 X 1000
11 o 1200
12 o 1200
13 o 1200
14 o 1200
15 o 1200
16 o 1200
17 o 1200
18 o 1100
19 1100
20 o 1200
21 o 1200
22 o 1200
23 o 1200
24 1100
25 o 1200
26 o 1200
27 o 1200
28 o 1200
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3-4-1-3
3-4-1-4

36 61wt

0.2wt% 0.5wt% 2.3wth
0.1wth
1.5wt% 0.8wth
2

3-4-1-4 (wth) tr nd;
No. Si0, | Pbo | ALO; | Fe,0; | Ti0, | MNgo ca0 Mno cuo 0 | Na0 K,0
1 01 246.2 | 44.2 | 7.1 |0.44 |0.20 |0.53 |0.18 | 0.06 |0.13 nd | 0.50 |o0.46
2 02 34.4 |55.1 | 7.1 |0.94 |0.24 |0.87 |0.19 |0.06 |0.19 nd |[0.36 |o0.57
3 03 51.8 | 36.3 | 7.7 1.0 |0.34 |0.29 |0.31 |[0.06 |0.41 |0.05 [0.55 | 1.2
4 04 49.1 |38.3 | 8.4 1.2 |0.31 |0.34 |0.16 [0.05 |0.24 nd [0.53 | 1.4
5 05 37.4 |52.8 | 6.5 |0.79 |0.23 |0.45 [0.20 | 0.06 |0.37 nd |0.40 |0.75
6 06 35.4 | 57.4 | 5.0 |0.44 |0.15 |0.25 |0.17 |0.07 |0.20 nd |[0.25 |o0.57
7 07 36.2 |53.1 | 6.7 1.1 |0.19 |o0.58 |0.26 |0.06 |0.53 nd |0.44 |0.78
8 08 29.6 |61.0 | 6.4 |0.95 |0.23 |0.39 |0.33 |0.07 tr nd |[0.51 |0.43
9 09 31.7 |56.8 | 6.9 |0.58 |0.21 |0.73 |0.43 [0.09 | 1.5 nd |[0.52 |0.53
10 10 40.6 | 49.3 | 5.8 |0.49 |0.21 [0.93 | 1.1 |0.09 |0.65 nd [0.34 |0.43
u o 46.6 | 40.4 | 8.2 1.0 [0.32 |0.53 |0.46 [0.10 |0.22 nd [0.64 | 1.5
40.7 | 36.8 | 6.0 1.2 |0.27 |0.89 |0.96 |0.14 | 4.9 4.8 2.4 |0.93
12 02 36.0 |53.8 | 6.1 |0.81 |0.30 |0.62 [0.98 |0.09 |0.13 nd [0.52 |o0.71
13 03 41.6 | 44.4 | 8.3 1.4 |0.26 |0.56 | 1.4 [0.11 | o0.06 nd [0.57 | 1.3
14 04 46.0 | 41.1 | 8.1 |0.93 | 0.33 |0.34 [0.27 |0.05 |0.10 nd |0.3a | 2.4
15 05 41.8 | 50.4 | 4.8 |0.92 |0.25 |0.29 [0.44 |0.09 |0.16 nd [0.39 |o0.50
16 06 34.7 |56.2 | 6.0 |0.68 |0.28 |0.49 [0.22 |0.08 |0.36 nd | 0.48 | o0.47
17 07 33.5 |57.2 | 6.1 |0.64 |0.21 |0.73 |[0.21 |0.06 |0.38 nd |[0.43 | 0.53
18 08 40.8 | 46.6 | 8.6 |0.92 |0.21 |0.73 [0.30 |0.05 |0.24 nd [0.52 | 1.1
19 09 39.9 | 49.3 | 6.2 1.5 [0.30 |0.72 |0.39 [0.11 |0.34 nd |0.56 |0.70
20 10 47.3 |38.9 | 9.5 |0.99 |0.32 |0.55 |[0.45 [0.07 |0.07 nd o045 | 1.4
21 11 34.7 [56.5 [ 5.3 |0.63 [0.19 |0.52 |0.26 |0.07 |0.93 nd [o0.45 |0.51
22 12 36.1 |54.6 | 5.9 |0.66 |0.22 |0.51 |0.18 | 0.06 |0.36 nd |[0.51 |o0.80
23 13 49.4 |39.3 | 8.1 |0.52 |0.20 |0.51 |[0.21 |0.05 |0.57 nd |0.53 |o0.64
24 14 32.5 | 60.5 | 4.4 |0.48 |0.15 |0.54 |0.32 |0.08 |0.25 nd [0.41 |o0.45
25 15 32.3 |58.5 | 4.7 |0.78 |0.19 | 1.2 |o0.20 [0.07 | 1.2 nd |0.50 |0.34
26 16 45.0 | 41.5 | 5.9 |0.94 |0.25 |[0.65 | 2.4 |0.12 |0.56 nd [0.56 | 2.1
27 17 45.0 | 42.0 | 8.0 1.6 |0.81 |0.57 |0.22 [0.08 |0.15 nd |0.47 | 1.1
28 18 32.2 |57.7 | 6.8 |0.75 | 0.28 |0.64 |0.32 |0.08 |0.40 nd |[0.34 |o0.54
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No.11

2
3-4-1-4
3-4-1-5 a b 3-4-1-2
C ( )
208py /206,
2002
3-4-1-3 9

3-4-1-5
NO ZO?Pb/ZOGPb ZOBPb/ZOGPb ZOGPb/204Pb ZO?Pb/ZOAPb ZOBPb/ZOAPb
1 1 0.8474 2.0908 18.409 15.599 38.49
2 1 0.847 2.0887 18.392 15.578 38.416
3 1 0.8473 2.0900 18.402 15.591 38.459
4 1 0.8474 2.091 18.411 15.602 38.497
5 1 0.8471 2.0893 18.391 15.579 38.423
6 1 0.8474 2.0908 18.408 15.598 38.487
7 1 0.8475 2.0912 18.414 15.605 38.508
8 1 0.8471 2.0895 18.401 15.588 38.449
9 1 0.8473 2.0904 18.407 15.596 38.477
10 1 0.8473 2.0902 18.404 15.593 38.467
11 01 0.8473 2.0912 18.403 15.593 38.484
12 02 0.8473 2.0902 18.405 15.595 38.471
13 03 0.8473 2.0900 18.402 15.592 38.459
14 04 0.8476 2.0902 18.383 15.581 38.424
15 05 0.8472 2.0896 18.399 15.589 38.447
16 06 0.8472 2.0896 18.399 15.588 38.447
17 07 0.8473 2.0896 18.395 15.586 38.439
18 08 0.8471 2.0890 18.393 15.581 38.424
19 09 0.8472 2.0892 18.395 15.583 38.431
20 10 0.8471 2.0884 18.382 15.571 38.389
21 11 0.8473 2.0900 18.403 15.593 38.462
22 12 0.8470 2.0886 18.391 15.578 38.411
23 13 0.8473 2.0900 18.404 15.595 38.464
24 14 0.8473 2.0903 18.407 15.596 38.477
25 15 0.8470 2.0883 18.391 15.576 38.404
26 16 0.8472 2.0895 18.402 15.591 38.452
27 17 0.8470 2.0884 18.388 15.574 38.402
28 18 0.8471 2.0887 18.391 15.579 38.414
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3-4-2

2012 3 9
3 6 2 3 11
5
10
3-4-2-
3-4-2-1 3-4-2-1 Al,0,
Fe,0,4
20 25wth
20wt%
3-4-2-1 (wt)
Sio, Al,04 Fe,03 Tio, Mgo ca0 Na,0 K,0

1 0T4-132-40 70.2 21.4 3.2 1.1 0.81 0.23 1.1 2.0

2 0T3-419-1 67.9 23.5 3.5 1.2 1.1 0.20 0.94 1.8

3 0T3-294-19 67.6 24.0 3.7 1.1 1.1 0.05 0.92 1.6

4 0T4-423-22 70.7 21.4 3.1 1.0 1.0 0.19 1.0 1.7

5 0T3-240-5 66.5 24.5 4.6 1.3 0.96 0.06 0.73 1.4

6 0T3-271 66.2 24.7 4.6 1.3 0.99 0.09 0.70 1.5

7 0T2-613-4 72.5 19.3 3.0 0.94 0.82 0.21 1.2 2.0

8 0T2-627-1 68.1 20.9 5.9 0.89 0.82 0.09 0.84 2.4

9 0T3-217 69.4 19.0 5.4 0.70 1.5 0.28 1.8 1.9

10 0T3-346-1 70.0 18.3 5.2 0.77 1.1 0.33 1.6 2.7

11 0T3-613-12 73.3 19.0 2.5 0.81 0.83 0.24 1.3 2.0
3-4-2-2

3-4-2-2
11 16 27
1200 10
1100 8 1000 9
1000
1100
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7.0 - L
6.0 - Y L4
o
250 - A A
g ®
g o®
& 30 - ° o
A
2.0 -
1.0 -
OO T T 1
15.0 20.0 25.0 30.0
Al O, (wtth)
3-4-2-1
1200 ( 3-4-2-3)
1200
5 6wth
1000
3-4-2-3
3-4-2-4
1 Zn
3
3-4-2-4
3-4-2-5 207ph /206pp 208ppy £206pp
206ppy #204pp 207ppy /204p 3-4-2-2
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No.8

3-4-2-2 X

No.

1 0T4-132-40 1000

2 073-419-1 1000

3 073-294-19 1100
4 0T4-423-22 1100
5 0T3-240-5 1200

6 07T3-271 1200

7 0T2-627-1 1200

8 072-613-4 1200

9 0T3-217-2 1100
10 0T3-346-1 1100
11 072-613-12 1100
12 0T3-215-6 1000
13 4-392-16 1000
14 4-392-9 1000
15 0T2-487-1 1000
16 0T73-294-5 1000
17 3-294-4 1000
18 073-215-2 1000
19 073-176-1 1100
20 0T4-418-19 1100
21 0T3-294-2 1100
22 0T4-418-10 1200
23 0T4-454-7 1200
24 0T4-249-13 1200
25 0T4-400-4 1200
26 0T4-249-14 1200
27 073-294-7 1200




3-4-2-3

1000 9 9 0 0
1100 8 4 2 2
1200 1200 10 8 0
3-4-2-4 (wt% nd )
No Si0, | PhO | Al0; | Fe,05 | Ti0, | Mgo | ca0 | MnO | cu0 | zn0 | Na0 | K0
28 | 0T3-294-2 365 | 556 | 44 | 052 | 013 | 055 | 013 | 0.06 | 1.4 nd | 0.42 | 0.27
29 | 0T4-418-10 343 | 577 | 44 | 067 | 027 | 059 | 017 | 0.09 | 0.75 nd | 0.65 | 0.36
30 | 0T4-418-19 313 | 606 | 42 | o051 | 017 | o091 | 010 | 007 | 1.3 nd | 042 | 031
31 249-14 406 | 503 | 45 | 098 | 017 | 0.25 | 049 | 0.20 | 1.4 | 0.14 | 0.47 | 0.54
12 | oT3-215-6 705 | 222 | 53 | 035 | 015 | 050 | 0.36 | 0.04 | 0.23 nd | 0.21 | 0.07
32 | oT2-487-1 417 | 483 | 58 | 092 | 021 | 1.3 | 014 | 0.07 | 065 nd | 050 | 0.37
33 | oT4-392-8 405 | 502 | 6.0 | 068 | 021 | 077 | 0.18 | 0.06 | 0.45 nd | 0.62 | 0.29
34 | 0T4-454-7 388 | 543 | 44 | 065 | 017 | 0.20 | 0.13 | 0.06 | 0.47 nd | 0.48 | 0.30
35 | 0T3-294-4 499 | 384 | 72 | o068 | 019 | 050 | 032 | 0.06 | 1.0 nd | 067 | 1.0
36 | 0T3-294-5 450 | 436 | 7.0 1.2 | 026 | 051 | 0.30 | 0.09 | 0.56 nd | 0.70 | 0.70
5 | 0T3-240-5 443 | 434 | 78 1.4 | 034 | 048 | 012 | 0.05 | 0.62 nd | 0.66 | 0.74
37 | 0T3-294-19 453 | 425 | 8.2 1.2 | 026 | 037 | 0.08 | 0.05 | 0.74 nd | 0.40 | 0.83
3-4-2-5
NoO. 207py, 7206pp, |208pp 7206py [206p 7204py |207py, 7204p)  [208p) 7204p
28 0T3-294-2 0.8473 2.0901 18.404 15.594 38.467
29 | 0T4-418-10 0.8474 2.0904 18.405 15.597 38.474
30 | 0T4-418-19 0.8473 2.0901 18.405 15.595 38.467
12 0T3-215-6 0.8474 2.0904 18.406 15.597 38.476
32 0T2-487-1 0.8472 2.0897 18.401 15.590 38.452
33 0T4-392-8 0.8473 2.0900 18.403 15.593 38.462
34 0T4-454-7 0.8474 2.0903 18.405 15.597 38.473
35 0T3-294-4 0.8471 2.0889 18.394 15.582 38.425
36 0T3-294-5 0.8472 2.0897 18.397 15.587 38.445
5 0T3-240-5 0.8472 2.0897 18.395 15.585 38.439
37 | 0T3-294-19 0.8473 2.0900 18.407 15.596 38.471
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3-4-3

10

10

10

3-4-3-1

Fe,0,

10

10 16

;1994a

;1994a
10
;1995
10

1 3 6 25
2 5 36 6 3-4-3-1

;2012

3-4-3-2 3-4-3-1 Al,0,
1 3 4
20 25wt% 20wt% 25wt%
5 6 20wt%
25wt% 20wt 20wt
2 20wt%
10 6

10 134
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3-4-3-1

No.

1 KK1-1

2 KK1-2

3 KK1-3 |SK4 Swi0 20
4 KK1-4 |SK4 NE

5 KK1-5 |SK5 18 19 21
6 KK3-1 -5-6
7 KK3-2 -5-6
8 KK3-3 -5-3
9 KK3-4

10 KK3-5

11 KK4-1 -6-16
12 KK4-2 -6-16
13 KK4-3 -6-16
14 KK4-4 -6-10
15 KK4-5 -6-10
16 KK5-1 7-24
17 KK5-2 6-15
18 KK5-3 7-25
19 KK5-4 7-24
20 KK5-5 7-25
21 KK6-1 -8
22 KK6-2 8-33
23 KK6-3 7-42
24 KK6-4 7-34
25 KK6-5 8-35
26 KK2A-1 |A12

27 KK2A-2 |Al12

28 KK2A-3 |A12

29 KK2A-4 |A12

30 KK2A-5 |A12

31

32

33 -8-35
34

35 1

36 2
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3-4-3-2 (with)
No Si0, AlLO, Fe,0, Tio, MgO a0 Na,0 K,0 Mno
1 KK1-1 64.3 23.4 6.3 2.3 0.88 0.19 0.78 1.8 tr
2 KK1-2 65.5 23.6 4.9 1.7 1.0 0.27 1.2 1.8 0.06
3 KK1-3 69.9 20.0 4.1 1.5 0.85 0.23 1.0 2.3 0.05
4 KK1-4 66.1 24.1 3.8 1.7 1.1 0.21 0.76 2.2 tr
5 KK1-5 71.6 19.9 3.4 1.1 0.89 0.17 0.91 1.9 tr
6 KK3-1 62.7 20.0 5.3 1.2 0.93 6.9 1.1 1.7 0.09
7 KK3-2 67.9 23.0 4.6 1.5 1.1 0.13 0.60 1.1 tr
8 KK3-3 70.2 20.5 4.3 1.3 0.84 0.19 0.86 1.7 0.07
9 KK3-4 69.3 19.3 5.4 1.7 0.83 0.27 1.0 2.1 0.05
10 KK3-5 64.8 23.7 6.0 2.1 1.1 0.17 0.83 1.2 0.06
11 KK4-1 69.5 20.8 4.1 1.7 0.93 0.24 0.90 1.8 tr
12 KK4-2 71.2 21.6 2.4 1.0 0.95 0.21 0.95 1.7 tr
13 KK4-3 65.9 22.7 5.5 1.5 1.2 0.21 0.83 2.1 tr
14 KK4-4 65.2 24.9 4.9 1.5 1.1 0.14 0.92 1.4 tr
15 KK4-5 70.7 21.7 2.8 1.3 0.97 0.17 0.75 1.5 tr
16 KK5-1 75.9 15.6 3.1 1.1 0.66 0.24 0.99 2.3 tr
17 KK5-2 67.4 23.1 4.6 1.7 1.1 0.13 0.85 1.1 tr
18 KK5-3 69.0 20.6 5.1 1.5 0.97 0.20 0.87 1.7 0.05
19 KK5-4 64.3 23.5 5.6 1.4 1.2 0.25 0.77 2.9 0.06
20 KK5-5 65.4 24.5 4.7 1.6 1.1 0.22 0.70 1.7 tr
21 KK6-1 69.8 20.6 4.2 1.5 0.80 0.19 1.2 1.7 tr
22 KK6-2 71.0 19.6 3.6 1.3 0.80 0.22 0.98 2.5 0.05
23 KK6-3 70.2 20.1 4.3 1.3 0.90 0.22 1.0 1.8 0.05
24 KK6-4 73.6 17.5 3.9 1.1 0.72 0.23 0.94 1.9 tr
25 KK6-5 72.9 17.4 4.3 1.4 0.73 0.27 0.93 2.1 0.05
8.0
7.0 -
6.0 - 20
2 50 - oo, ® .
5 *x P e
O‘" 4.0 - X X [ )
N e
£ 30 {Ax
2.0 -
1.0 -
0.0 : :
15.0 20.0 25.0 30.0
AlLO5(Wth)
3-4-3-1

76




47wt

1 3 4
4
3
25wt
3-4-3-2
3-4-3-3
1100 1200
1200
5.1wt%
1100
1100
1200
1000 1200
1000 4
3-4-3-3
3-4-3-5 23wt%h  50wt%
34wth 67wth
5 6
25 11
1 3 6
2

77

3-4-3-6

3-4-3-4

1000



3-4-3-3 X

=
o

O |0 | N || |W|IN |-

[ER
o

=
=

[EEN
N

[EEN
w

=
N

[EEN
(S}

[EEN
(op]

[EEN
~

[N
oo

[ERN
(e}

N
o

N
=

N
N

N
w

[\
~

N
ol

KK1-1
KK1-2
KK1-3
KK1-4
KK1-5

1000
1200
1200
1100
1100

KK3-1
KK3-2
KK3-3
KK3-4
KK3-5

1000
1100
1100
1100
1100

KK4-1
KK4-2
KK4-3
KK4-4
KK4-5

1100
1200
1000
1100
1200

KK5-1
KK5-2
KK5-3
KK5-4
KK5-5

1200
1100
1100
1100
1000

KK6-1
KK6-2
KK6-3
KK6-4
KK6-5

1100
1200
1200
1200
1200

N
[op]

N
~

N
(e0]

N
©

1100
1200
1200
1100 -1200

w
o

w
=

1100
1100

78




3-4-3-4

1000 0 2 2 0

1100 2 3 5 2

1200 8 1 0 0

11
14
L*a*b*
2
3-4-3-5 wtt tr

No. Si0, PbO Al,0, Fe,03 TiO, MgO Ca0 MnO Cu0 Zn0 Na,0 K,0
1 KK1-1 23.1 67.3 4.1 0.96 0.20 1.2 0.16 0.08 2.2 tr 0.33 0.29
2 KK1-2 24.8 63.8 4.5 1.4 0.26 0.46 0.33 0.09 3.4 tr 0.57 0.35
3 KK1-3 29.4 55.9 5.6 1.6 0.33 0.72 0.25 0.08 4.9 0.05 0.73 0.47
4 KK1-4 33.4 52.9 4.5 1.5 0.27 0.93 0.90 0.14 3.9 tr 0.78 0.71
5 KK1-5 35.7 48.0 5.3 1.6 0.35 0.67 1.0 0.20 5.8 0.12 0.81 0.50
6 KK3-1 26.3 64.2 4.1 1.1 0.20 0.56 0.32 0.09 2.3 tr 0.45 0.21
7 KK3-2 41.4 44.6 6.5 1.7 0.32 0.35 0.56 0.11 3.1 0.05 0.62 0.71
8 KK3-3 31.1 54.1 6.0 1.3 0.32 0.27 0.49 0.10 4.3 0.20 0.91 0.98
9 KK3-4 33.2 53.8 5.2 0.99 0.23 0.34 0.28 0.10 4.8 0.06 0.58 0.53
10 KK3-5 31.1 57.0 5.3 1.2 0.28 0.59 0.33 0.08 3.2 tr 0.54 0.32
11 KK4-1 28.0 62.9 3.8 1.2 0.20 0.73 0.28 0.09 2.0 tr 0.46 0.27
12 KK4-2 40.9 47.9 5.9 0.84 0.59 1.1 0.21 0.07 1.9 tr 0.40 0.24
13 KK4-3 29.9 56.2 4.7 1.8 0.24 0.57 0.26 0.09 5.2 0.10 0.60 0.39
14 KK4-4 30.1 59.3 5.1 1.7 0.30 0.87 0.23 0.10 1.4 tr 0.51 0.35
15 KK4-5 31.0 59.3 4.5 1.2 0.18 1.6 0.27 0.08 1.2 tr 0.37 0.37
16 KK5-1 37.0 49.4 4.7 1.5 0.33 0.33 0.67 0.12 3.3 0.16 0.94 1.6
17 KK5-2 35.4 54.2 4.0 2.5 0.21 0.25 0.36 0.13 1.7 0.11 0.74 0.46
18 KK5-3 29.7 59.8 4.2 1.4 0.21 0.95 0.24 0.07 2.8 tr 0.37 0.35
19 KK5-4 33.4 48.5 6.6 1.8 0.28 0.61 0.27 0.09 1.5 tr 0.39 6.33
20 KK5-5 40.6 42.9 6.9 2.2 0.33 0.49 0.59 0.12 3.9 0.21 0.66 1.1
21 KK6-1 27.3 62.5 3.9 1.2 0.24 1.1 0.34 0.09 2.7 tr 0.49 0.20
22 KK6-2 35.6 47.6 6.6 2.2 0.34 0.56 0.40 0.10 5.1 0.10 0.82 0.55
23 KK6-3 35.9 46.9 4.2 1.8 0.29 0.55 2.5 0.36 4.4 0.12 1.0 2.0
24 KK6-4 32.0 56.3 5.9 1.4 0.32 0.71 0.38 0.09 1.8 tr 0.61 0.45
25 KK6-5 50.6 34.2 8.9 2.5 0.41 0.46 0.30 0.09 0.38 tr 0.65 1.5
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3-4-3-6

%) wt%)
1 10 0.47
1 6 0.60
3 1 8%) 0.80
11 44%) 3.1
2 20%) 1.5
3-4-4
3-4-3-4
3-4-3-7 207ph /2%6ph 208pfy £206p
206pf /204ph 207ph/204pp 3-4-3-2
6
46 KK4-2 KK6-3
6 10
10
200
3 KK3-4
3-1 3
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3-4-3-7

No. 207pp 7206p}, 208p} 7206p}) 206p 7204p}y 07pp y204p}, 208p 7204pp)
1 KK1-1 0.8473 2.0901 18.406 15.596 38.470
2 KK1-2 0.8472 2.0910 18.406 15.594 38.486
3 KK1-3 0.8473 2.0915 18.408 15.597 38.499
4 KK1-4 0.8473 2.0902 18.398 15.589 38.456
6 KK3-1 0.8477 2.0923 18.425 15.618 38.549
7 KK3-2 0.8473 2.0899 18.403 15.593 38.461
8 KK3-3 0.8474 2.0917 18.411 15.601 38.509
9 KK3-4 0.8474 2.1003 18.432 15.619 38.714
10 KK3-5 0.8471 2.089 18.396 15.583 38.429
11 KK4-1 0.8473 2.0904 18.407 15.597 38.479
12 KK4-2 0.8473 2.0938 18.418 15.606 38.564
13 KK4-3 0.8473 2.0903 18.408 15.597 38.477
14 KK4-4 0.8474 2.0924 18.416 15.607 38.534
15 KK4-5 0.8474 2.0927 18.423 15.612 38.554
16 KK5-1 0.8472 2.0904 18.416 15.601 38.496
17 KK5-2 0.8473 2.0904 18.410 15.599 38.484
18 KK5-3 0.8474 2.0924 18.419 15.609 38.539
19 KK5-4 0.8472 2.0902 18.405 15.593 38.470
20 KK5-5 0.8473 2.0913 18.407 15.596 38.496
21 KK6-1 0.8475 2.0912 18.417 15.608 38.513
22 KK6-2 0.8474 2.0907 18.410 15.600 38.490
23 KK6-3 0.8474 2.0948 18.420 15.609 38.587
24 KK6-4 0.8473 2.0922 18.411 15.600 38.520
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3-4-4

10
9 2
;2000 2002
10 6
3 1 3-4-4-1
7
-2 12003
3-4-4-1
No.
1 10 1259 10
2 384
3 385
u A-2 286 10 11
5 388
6 389
7 390
8 17
9 210 10
10 153
3-4-4-1
3-4-4-2 3-4-4-1 Al,0,
Fe,03 -2
1 1 20 25wt
20wtk
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3-4-4-2

3-4-4-3 10
1100 1000 1100
-2 1000
-2 3.7wth
10
3-4-4-2 (with)
No. Si0, AlLQ;, Fe,0, Tio, NMgO ca0 Na,0 K,0
1 10 71.2 21.0 3.6 1.1 0.58 0.27 0.70 1.6
2 67.2 22.2 4.8 1.1 1.0 0.40 1.2 2.1
3 60.5 31.4 4.4 1.1 0.96 0.18 0.54 0.88
4 A2 70.4 23.0 3.0 1.1 0.93 0.15 0.51 1.0
5 69.8 23.2 3.4 0.98 0.88 0.11 0.60 1.0
6 63.3 28.9 4.1 1.1 0.99 0.13 0.50 0.92
7 69.5 22.5 3.3 1.4 1.1 0.15 0.81 1.2
8 63.6 26.1 4.5 1.1 0.93 2.3 0.45 1.0
9 72.8 20.1 2.0 0.6 0.65 0.32 1.10 2.3
10 61.5 30.6 4.0 1.1 1.1 0.17 0.44 1.0
8.0
7.0 -
6.0 -
50 n .
2
£ 40 - 10
& [ J
o o0 A-2
& 30 - °
Lo
20 -
1.0 -
0.0 T T
15.0 20.0 25.0 30.0
Al 05 Wt%)
3-4-4-1
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3-4-4-3 X

No
1 10 o o x 1100
2 X X 1000
3 X o X 1000
4 Ao o x 1000 1100
5 o x 1000 1100
6 o o X 1100
7 x o X 1000
) o x 1000 1100
9 o x 1100
10 o o x 1100
3-4-4-3
3-4-4-4 23wth 66wt%h

17wth  67wth

No.4 5
10 -2 1 (zn)
3-4-4-4 (wt% tr; )

No. Si0, Pb0 | AL0; | Fe,0, | TiO, Mgo ca0 MnO Cuo Zn0 Na,0 K,0

1 10 23.6 64.2 5.4 0.77 0.24 1.1 0.87 0.08 2.8 0.05 0.53 0.36

2 24.7 64.6 3.9 1.1 0.19 1.5 0.25 0.08 2.8 0.05 0.50 0.31
T 23.1 66.5 5.8 0.85 0.15 0.72 0.18 0.07 1.7 tr 0.42 0.51
T 54.3 31.1 9.0 1.6 0.34 0.64 0.63 0.08 0.10 tr 0.33 1.9
T A2 66.2 16.9 10.6 1.3 0.35 0.46 0.76 0.07 0.08 tr 0.56 2.7
T 27.6 62.7 5.6 0.75 0.27 0.85 0.75 0.08 0.67 tr 0.38 0.35

7 28.8 59.9 6.0 1.3 0.24 0.54 0.20 0.07 2.0 tr 0.46 0.36

8 30.0 58.3 6.2 1.2 0.24 1.2 0.20 0.06 1.5 tr 0.57 0.46
] 31.3 59.0 4.6 0.98 0.18 0.82 0.76 0.11 0.80 tr 0.53 0.89

o 38.9 51.1 4.9 0.84 0.15 0.67 1.1 0.14 0.68 tr 0.74 0.74
] 42.7 43.4 9.2 0.68 0.22 0.70 0.82 0.06 1.1 tr 0.49 0.61
10 34.1 57.1 4.2 0.70 0.13 0.38 0.50 0.08 1.6 tr 0.54 0.76
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3-4-4-4

) 4 ;2003
3-4-4-5 27pp/2%%Ph
208Pb/206pb ZOGPb/204Pb 207Pb/204pb
3-4-4-2 -2
3-4-4-3 No.7
10
200
No.9
3-4-4-5 2003

NO. 207p}y /2%6py, 208p), /296p)y 206pp, /204ppy 207pp /%Py 208pp, /204p )y

2 0.8475 2.0921 18.423 15.614 38.543

3 a2 0.8475 2.0908 18.425 15.615 38.523

6 0.8475 2.0910 18.423 15.614 38.521

7 0.8472 2.0946 18.412 15.599 38.568

8 0.8474 2.0906 18.408 15.599 38.483

9 0.8714 2.1347 17.883 15.583 38.174
10 0.8474 2.0905 18.410 15.602 38.486
3-4-5

10 2 2 1 6
10 47
3-4-1-1  3-4-2-1  3-4-3-1  3-4-4-1
3-4-4-4
-2
-2

86




207Pb/204pb

208Pb/206pb

15.
15.
15.

15.

15.
15.
15.

15.

3-4-4-2

.25
.23
.21
.19
.17

.15

.13 4
A1
.09
D
.07
. D,

.05

.03

® No.9

[ A-2

0.82

0.83

0.84

0.85 0.86 0.87 0.88 0.89 0.90
207ppy /206pp

Z

[ J A-2

17.2

17.4 17.6

18.0 18.2 18.4 18.6 18.8 19.0 19.2
206pp/204pp
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2.120

2.115

2.110

2.105

2.100

.095

208Pb/206pb
N

2.090

2.085

2.080

2.075 - ° A-2
[ ]

2.070 T T T T T T T
0.840 0.842 0.844 0.846 0.848 0.850 0.852 0.854 0.856
207pp [206ppy

15.80
D"
15.75 -
15.70 -
B"

15.65 -

207pp /204Ph

15.60 -

15.55 ~

[} A-2

15.50 T T T T
18.0 18.2 18.4 18.6 18.8 19.0

206Pb/204pb

3-4-4-3 C a b
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3-5

7
7
8
1976
7
2 1
19 8 3-5-1
4 11 3
No.1 8
No.17 19
17 No.9

No.10

90

No.9 16
No.1 4 10 11 13

3-5-1

)



1962
;1971
No.12
1-2mm
3-5-3
3-5-1
3-5-4
2

No.10

3-5-2
3-5-2
1.4wt%
1.9wt%

3-5-2 No.12 X

No.16

3-5-3 No.12

27 31
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No.9

3-5-1

No

1 T1606H34-C1

2 T1606H34-C2

3 T1606H34-C3

4 T1508H40-C1

5 T1508H40-C2

6 T1508H40-C3

7 T1508H40-C4

8 T1508H40-C5

9 GXHDT6H10-15

13 No138 SHHAO NEIT, B - B - SIS TREEZT 5. Ih IR
14 No6S SEEIMO O, HRE &b HBm EA T O IR E ST 5, N
15 3
16 No122

17 No146

18 No198

19 No34

10

11

12
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3-5-2 (wtth)
No. Si0, Al,0; | Fey04 TiO, MgO Ca0 Na,0 K,0
1 66.3 27.7 1.1 1.0 0.69 0.78 0.87 1.6
2 66.5 27.4 1.2 1.1 0.65 0.77 0.75 1.7
3 62.2 30.1 1.4 1.1 0.75 1.0 1.1 2.4
4 63.2 29.4 1.3 1.1 0.73 1.5 0.73 2.0
5 64.2 29.7 1.0 1.2 0.74 0.68 0.76 1.8
6 65.4 28.4 1.1 1.0 0.67 0.57 0.81 2.0
7 66.0 28.0 1.2 1.1 0.68 0.58 0.77 1.8
8 65.2 27.7 1.3 1.1 0.69 1.2 0.78 2.0
9 64.5 29.9 0.77 1.0 0.71 0.55 0.83 1.7
10 63.4 29.6 1.4 1.1 0.77 0.78 0.80 2.2
11 63.6 30.4 1.0 1.01 0.77 0.45 0.87 1.8
12 63.6 29.8 1.2 0.90 0.68 0.98 0.69 2.1
13 61.9 31.3 1.4 0.98 0.81 0.90 0.61 2.2
14 64.7 28.9 1.0 0.92 0.83 0.74 0.79 2.0
15 65.2 28.7 1.4 0.87 0.65 0.50 0.77 2.0
16 62.8 29.1 1.9 1.2 0.83 0.99 0.95 1.9
17 63.4 28.6 2.9 1.1 0.74 0.87 0.62 1.7
18 63.7 29.4 2.2 1.3 0.72 0.68 0.65 1.4
19 64.6 28.5 2.4 1.2 0.68 0.89 0.45 1.3
8.0
7.0 - ®
[ ]
__ 6.0
X A
E 5.0 -
of
Eév 40 -
3.0 A Y
20 - ..°
1.0 A “(. .A
A
0.0 T T T
15.0 20.0 25.0 30.0 35.0
Al,O4(Wt%)
3-5-4
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3-5-2

3-5-3 No.17 18
No.1 2 15
1200
1200
1050
;1987a
No.17
No.4 7
pyrophyllite, Al,Si,0,,(0H),
No.4 7
1000 1200
7 10
1200 10
800 1000 7 8

94
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3-56-3 X

1 1200

2 1200

3 — 1200

4 — 1100-1200
5 — 1200

6 — 1200

7 — 1100-1200
8 — 1200

9 — 1200
10 — 1200
11 — 1200
12 — 1200

13 — 1200
14 — 1200
15 1200

16 — 1200
17 — — 1000

18 — 1100-1200
19 — 1200

3-5-3
3-5-4 3
;1982 ;1987a ;1987
(Co0)
3-5-5
( ;198b7) ;1987
3 4wth
0.58 1.2wt% 0.92wt%
3. 1wt
PbO70wt
50 60wt ;1987
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(Mn0)

1. lwth

1.2 5.9wt%



No.10 12

3-5-6 No.12
No.10
3-5-7
50 wt 8 50 60wt 4 60wt
50wt 11 50 60wt
60wt 1 50wt
40 60 2
9 7
10
9 .
8 .
7 .
g8 9
N
S 5
&
“ o
3 .
o
2 [
. Q % o
o
0 e . O
0 2 4 6 8 10 12 14 16 18

MnO/CoO
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3-5-4 (wt% tr nd
No. Si0, | PbO | ALO, | Fe,05| TiO, | Mgo | CaO | MnO | CoO | cuo | znO | Na,0 | K,0
38.8 47.0 7.0 0.55 0.27 0.33 1.6 0.06 nd 2.7 tr 0.56 0.99
1 34.2 51.7 6.3 5.1 0.23 0.21 0.9 0.09 nd 0.10 nd 0.55 | 0.62
50.3 | 42.0 | 51 |0.34 [0.15 [022 |068 |006 | nd |011 | nd |o0.46 |0.66
33.6 41.1 5.6 0.66 0.16 0.58 1.6 0.05 nd 2.0 tr 0.54 | 0.81
2 30.5 55.4 4.5 5.5 0.19 0.36 2.4 0.10 nd 0.14 nd 0.33 0.56
465 | 441 | 53 | 056 [0.17 [042 | 16 |006 | nd | 009 | nd [0.33 [o0.89
3 49.5 28.6 12.3 2.4 0.37 0.57 2.2 0.06 nd 0.74 nd 0.53 2.7
52.9 31.4 9.2 1.0 0.28 0.33 0.97 tr nd 0.48 nd 0.61 2.7
36.2 | 50.9 | 53 |0.65 [0.17 [040 | 1.6 |007 | nd | 3.8 |0.18 |[o0.61 [0.23
4 26.4 61.4 4.6 3.8 0.21 0.44 1.7 0.10 nd 0.37 nd 0.42 0.59
36.0 57.0 4.2 0.46 0.14 | 0.23 0.75 0.07 nd 0.38 nd 0.45 | 0.23
5 473 | 352 | 101 | 41 [0.31 [0.33 [065 | 005 | nd |006 | nd [049 | 13
5 44.5 36.0 8.6 2.3 0.32 0.59 4.0 0.06 nd 0.67 0.08 0.51 2.4
49.3 32.0 9.3 1.0 0.32 0.74 3.9 0.06 nd 0.75 0.08 0.71 1.8
7 31.8 {543 | 83 | 3.0 [026 [021 |069 |007 | nd |014 | nd [o0.59 [o0.62
35.5 53.5 6.6 0.48 0.21 0.27 1.0 0.05 nd 1.2 nd 0.59 0.58
8 31.3 54.4 6.0 2.5 0.27 0.59 3.1 0.08 nd 0.66 nd 0.42 0.63
39.4 | 515 | 48 |0.33 (015 [040 | 21 | 005 | nd | 026 | nd [o0.38 |0.63
31.8 59.0 3.7 0.63 0.11 0.31 0.62 0.07 nd 2.8 0.07 0.63 0.31
9 27.6 61.8 5.9 2.6 0.21 0.27 0.45 0.08 nd 0.08 nd 0.55 | 0.32
346 |56.7 | 59 | 1.1 [0.19 011 |030 |007 | nd |0.07 | nd |o0.40 [0.59
37.3 44.3 6.8 1.7 0.30 0.51 0.81 0.10 0.06 5.9 0.27 0.80 | 0.60
10 37.8 46.7 6.4 5.0 0.28 0.28 0.73 0.08 0.13 0.32 nd 0.98 0.68
66.7 27.4 3.5 0.27 0.14 | 0.28 0.38 tr nd 0.14 nd 0.35 | 0.48
49.6 40.6 4.7 0.70 0.21 0.37 0.50 0.05 1.2 0.43 nd 0.51 0.59
44.7 37.5 7.90 0.78 0.34 | 0.46 0.8 0.07 nd 4.0 0.20 0.90 1.9
11 442 | 363 | 10.0 | 3.2 [0.36 [ 046 | 1.4 | 006 | nd | 024 |0.09 069 | 256
65.9 23.3 5.7 0.31 0.23 0.30 0.80 tr nd 0.10 0.05 0.45 2.6
31.7 57.9 4.1 3.1 0.20 0.18 0.86 0.08 nd 0.08 nd 0.47 0.39
12 348 | 583 | 40 |0.26 [0.18 [0.20 |0.25 |007 | nd |0.09 | nd |o0.57 [o0.49
36.4 55.5 4.0 0.41 0.19 0.26 0.40 0.06 0.58 0.28 nd 0.66 0.62
39.8 46.2 6.4 0.87 0.34 | 0.33 0.36 0.07 nd 3.6 0.12 0.84 | 0.55
13 37.7 | 468 | 6.9 | 50 [0.30 [023 |093 |008 | nd |059 | nd [o0.41 [o0.46
56.5 33.5 4.9 0.72 0.24 | 0.29 2.0 tr nd 0.36 0.05 0.35 | 0.74
1 49.3 45.2 2.5 0.21 0.13 0.37 0.80 0.05 nd 0.15 nd 0.41 0.28
365 | 554 | 3.6 |0.62 [0.22 [029 |047 |006 |097 |039 | nd [o041 [0.32
15 30.3 54.8 5.9 4.0 0.24 | 0.33 1.6 0.09 nd 0.22 nd 0.54 1.2
16 28.4 59.4 5.1 0.76 0.32 0.27 0.57 0.06 nd 3.0 tr 0.91 0.67
37.7 46.0 5.7 0.73 0.23 0.34 5.6 0.11 nd 2.2 0.06 0.56 0.82
17 33.3 50.2 5.0 3.9 0.20 0.33 5.5 0.16 nd 0.28 nd 0.45 | 0.80
42.9 44.2 5.1 0.63 0.22 0.93 4.7 0.09 nd 0.26 nd 0.32 0.56
18 35.6 47.9 6.1 0.94 0.23 0.46 5.4 0.11 nd 2.4 tr 0.56 0.30
32.6 50.8 6.3 3.8 0.25 0.39 4.0 0.14 nd 0.51 nd 0.56 0.60
19 42.9 41.0 5.9 1.1 0.27 0.55 4.8 0.12 nd 2.0 0.07 0.51 0.78
38.7 | 438 | 6.9 | 36 [029 [038 | 44 |014 | nd |038 | nd |o0.43 [087
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®No.10
®No.10
ANo0.12
ANo0.12

10 11

80

40
SiO,(Wt%)

(9%0mm)0ad

3-5-6

19

18

17

13 14 |15/16

12

9

8

7

6

5

(%m)0ad

0.30

0.25 -+

T
Ln
—

0.05 A
0.00

o o
N —
c o o
(9mm)0ouz

11 13 16 17 18 19

10

3-5-8
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3-5-8

12 7
No.4 10 11 13
No.6
3-5-5
No.3 5 6 7 11 No.3 5 6 11 15
No.6 17 18 19
No.3 11
No.17 18 19
No.3 7 8
No.1 2 10 11
3-5-5
No. 4 9 10 11 13 17 19 |6( 6

ZnO/CuO| 0.05 | 0.02 | 0.04 | 0.05| 0.03 | 0.03 | 0.04 | 0.11 | 0.11

3-5-4
3-5-6  27pph/2%pp 208p}y /206p)y
206ph /24P 207ppy /204 3-5-9
5
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No.4 6 8
No.16 17 18 19
No. 10 11 13 14 15

No.3 9 12
No.1 2 5 7 )
No.9 12
(No.17 18 19)
No.1 8
3-5-5
2-1-1
3-5-10
3-5-11
No.3
No.18
No.17 19

211

100

No.9

No.3



3-5-6

207py, 726py, | 208pp) 7206py | 206pp s204py | 207pp s204py | 208py s204py
1 0.7964 2.0590 19.808 15.774 40.786
2 0.7966 2.0609 19.823 15.792 40.853
3 0.8557 2.1107 18.215 15.586 38.447
4 0.8807 2.1700 17.626 15.524 38.248
5 0.7962 2.0588 19.800 15.765 40.764
6 0.8775 2.1757 17.693 15.527 38.495
7 0.8021 2.0684 19.660 15.769 40.666
8 0.8766 2.1703 17.719 15.532 38.457
9 0.8645 2.1294 18.063 15.615 38.464
10 0.8712 2.1834 17.837 15.539 38.946
11 0.8702 2.1974 17.855 15.537 39.235
12 0.8641 2.1286 18.049 15.596 38.420
13 0.8551 2.1655 18.199 15.563 39.411
14 0.8615 2.1701 18.069 15.567 39.211
15 0.8788 2.2054 17.656 15.515 38.937
16 0.8983 2.2136 17.223 15.472 38.126
17 0.8887 2.2002 17.419 15.479 38.326
18 0.9019 2.2211 17.126 15.445 38.038
19 0.8812 2.1797 17.586 15.497 38.332
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2.25
2.23 a
2.21
2.19

2.17

2.15

208ppy 7206ppy

2.13 No.9 12

2.11 No.3
2.09 f
2.07

2.05 f

2.03 - - - - - - - - -
0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.8 0.87 0.88 0.89 0.90 0.91

207pp /206ppy

15.90

15.85

15.80

15.75

15.70

207pp/24ppy
o &
> o
o o

15.55
15.50

15.45 No.Ng-17
A

15.40

17.1 17.3 17.5 17.7 17.9 18.1 18.3 18.5 18.7 18.9 19.1 19.3 19.5 19.7 19.9
206pp/204phy

3-5-9 a b
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12.0

10.0 - _—
e 2
8.0 - 3
e 4
o —_—
o 6.0 -
© e
e 7
40 - 8
R
2.0 - 17
e 18
0-0 T T T T T T T T —19
‘Zr > 4D > LD 4D
WIEEEESS
3-5-10
6.0
5.0 - ® 18
o ©®
240 )
830 : e
g .
820 - ® o3
1.0 -
0.0 T T
0.0 5.0 10.0 15.0
Ba-Ka (cps)
3-5-11
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3-5-6
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3-6

3 4
3
3 1

3 7

3-6-1
X
5
25 3-6-1-1
;1974
9
3-6-1-1
3-6-1-2

3-6-1-1
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No.2 3 19

No.7 No.11 No.1
17
8
9
3-6-1-1
No
1 2Tr- /P-180
2 Tri-
3 2Tr- /P-165
4 1Tr /
5 2Tr P-66
6 2Tr P-65
7 2Tr /
8 2Tr- /5-156
9 — /
10 ( Tr2-
11 1Tr /
12 Tr P-88
13 2Tr- /
14 Tr2-
15 2Tr- P65
16 2Tr
17 2Tr /
18 Tr2-
19 2Tr-
20 2Tr
21 2Tr /
22 2Tr /
23 2Tr /
24 2Tr /
25 2Tr /
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3-6-1-2 Wit - )
No. Si0q Al:0;5 | Fe20s TiO. MgO Ca0 Na .0 K20
1 |64.3 |27.6 | 2.9 |0.90 | 1.4 |0.23 |0.68 | 1.9
2 |75.1 |17.5 | 2.4 |0.92 |0.76 |0.35 |0.55 | 2.4
3 |75.7 |17.3 | 1.7 | 1.0 |0.55 |0.15 |0.85 | 2.7
4 |63.6 |25.8 | 4.9 |15 |0.60 |0.40 |0.66 | 2.6
5 |66.0 |24.2 | 4.1 | 1.1 | 1.2 |0.33 |0.70 | 2.3
6 |58.2 |32.5 | 3.7 | 1.1 | 1.5 |0.35 |0.83 | 1.8
7 |68.4 |23.7 | 2.2 | 1.2 |0.67 |0.47 |0.65 | 2.7
8 |54.5 |37.4 |25 | 1.1 | 1.4 |0.31 |0.85 | 1.8
9 [60.9 [30.5 | 2.0 |1.2 |0.71 |0.49 |0.57 | 3.5
10 |59.0 |32.3 | 2.8 | 1.1 |0.66 |0.18 |0.57 | 3.3
11 |61.7 |28.6 | 2.9 | 1.3 | 1.4 |o0.36 |0.60 | 3.1
12 |59.6 |31.0 | 3.4 | 1.2 | 1.5 |0.28 |0.67 | 2.5
13 | — — — — — — — —
14 — — — — — — — —
15 [ 72.5 [19.0 | 3.1 | 1.0 |0.94 |0.34 |0.76 | 2.3
16 | — — — — — — — —
17 | 62.4 |27.9 | 3.1 | 1.8 |0.62 |0.20 |0.47 | 3.5
18 [ 63.2 |27.4 | 3.7 | 1.2 | 1.3 |o0.22 |0.68 | 2.2
19 |64.4 |26.5 | 3.4 | 1.8 |0.57 |0.16 |0.65 | 2.5
20 | — — — — — — — —
21 | — — — — — — — —
2 | — — — — — — — —
23 | — — — — — — — —
24 | — — — — — — — —
25 | — — — — — — — —
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8.0

7.0
6.0
5.0
T\:
< 4.0
!
i
3.0
2.0
1.0
0.0
3-6-1-1
3-6-1-2
1100
3-6-1-3
39
39wt

T °
i °
.o . ° ®
. ® 19 Po
1 ® o *
e 2
i ° °
e 3 7
15.0 20.0 25.0 30.0 35.0 40.0
AlLO4(WEH)
3-6-1-3
1100 6 1000
1100 1000
1000
3-6-1-4 23wth  74wth%
No.2
8 50wt
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3-6-1-3 X

No

1 X X o 1000
2 X X o 1000
3 X X o 1000
4 X X o 1000
5 X X o 1000
6 X X o 1000
7 X x o 1000
8 o x o 1100
9 X X o 1000
10 o X o 1100
11 X X o 1000
12 X X o 1000
13 o x o 1100
14 X x o 1000
15 X x o 1000
16 o x o 1100
17 o x o 1100
18 X X o 1000
19 o x o 1100
20 X x o 1000
21 X x o 1000
22 X X o 1000
23 X X o 1000
24 — — — —
25 X x o 1000

1.3 5.5wt 2.9wt
25 22 20
12
12
No.21 24 2 No.13 18 20 3
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No.4 22 2 No.3 6 7

8 23 5 3
Galena,PbS
(Sphalerite,ZnS)

1

3-6-1-4

3-6-1-5 3-6-1-2 a b
No.7
No.21 24
No.7 No.4
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3-6-1-4 (wth tr; - )
No. Si0, PbO | Al,0; | Fe,0; | TiO, Mgo Ca0 MnO Cu0 Zn0 Na,0 K,0
1 36.1 |54.1 3.7 0.87 |0.14 (0.38 |0.22 |0.07 3.0 0.24 |0.67 |[0.60
2 J— J— J— J— J— J— J— J— J— J— J— J—
3 69.8 |17.2 7.1 0.49 ]0.19 2.6 0.31 |0.04 1.3 0.20 |0.26 |[0.53
51.1 [38.3 6.2 0.94 [0.28 1.0 0.40 [0.07 [(0.21 |0.07 |0.55 [0.76
4 50.9 |37.9 4.4 1.2 0.16 |0.94 (0.34 |0.05 2.9 0.06 |0.78 |[0.49
62.8 |21.4 [10.8 1.1 0.21 |0.58 [0.29 |0.11 |0.79 |0.08 [0.51 1.2
5 32.0 |54.6 6.2 1.3 0.23 |0.57 [0.30 |0.06 2.6 0.29 |0.55 1.2
6 29.6 |57.9 4.6 0.86 |0.14 [(0.90 |0.67 |0.23 3.6 0.35 |0.64 |[0.57
52.0 |37.5 7.0 0.86 |0.24 [0.57 |0.20 |0.05 [0.27 |0.05 |0.36 1.0
- 55.5 |32.4 5.0 0.72 |0.13 2.0 0.74 ]0.07 2.5 0.45 |0.19 [0.48
39.5 |41.5 [12.1 1.4 0.52 |0.82 [0.63 |0.06 |0.49 |0.08 [0.55 2.4
8 43.0 |39.5 9.9 0.95 |0.23 [0.76 |0.27 |0.07 3.6 0.17 |0.62 [0.98
61.1 |31.4 | 4.8 0.53 |0.13 [(0.44 |0.30 |0.07 [(0.19 |0.06 |0.57 |[0.40
9 49.4 143.1 3.7 0.94 |0.17 [0.97 |0.40 |0.07 [0.23 |0.06 |0.55 |[0.45
10 39.0 |42.7 [10.8 2.2 0.72 1.4 0.29 |0.10 (0.31 |0.09 |0.74 1.7
11 28.9 |[56.7 5.3 0.93 [0.32 1.3 0.45 [0.08 3.9 0.07 |0.81 1.2
12 23.1 |62.8 5.6 1.4 0.28 1.1 0.35 |0.08 3.1 0.27 1.1 0.70
13 42.1 [43.0 8.1 0.93 [0.23 [(0.51 |0.34 |o0.07 3.0 0.05 |0.95 [0.73
74.4 119.7 4.0 0.33 |0.14 [0.44 |0.43 |0.02 [0.10 tr 0.24 |0.13
14 41.4 |43.7 6.6 1.2 0.22 |0.77 [0.44 |0.08 3.5 0.29 |0.76 1.0
15 31.2 |54.3 7.1 1.4 0.29 |0.67 [0.37 |0.06 2.5 0.28 |0.77 1.0
16 47.2 | 34.9 6.1 1.6 0.25 |0.59 [0.43 |0.06 5.5 0.36 1.2 1.8
17 37.9 [46.1 8.9 1.3 0.39 [0.68 [0.30 |0.06 2.4 0.24 [0.44 1.3
18 43.0 | 42.7 8.1 0.71 |0.25 [(0.76 |0.38 |0.07 2.8 0.10 |0.59 [0.50
70.8 |21.6 4.6 0.34 ]0.11 1.2 0.40 tr 0.29 tr 0.40 |0.18
19 28.2 |61.1 3.9 1.0 0.27 |0.47 [0.40 |0.10 3.0 0.23 |0.84 [0.45
20 38.4 |51.5 4.3 0.65 |0.13 [(0.58 |0.37 |0.08 2.7 0.05 |0.94 [0.26
68.4 |[23.1 5.6 0.34 [0.12 1.0 0.46 tr 0.29 tr 0.47 [0.21
”n 52.8 |35.4 | 4.2 1.2 0.50 1.9 1.1 0.05 1.6 tr 0.69 |0.52
60.8 |30.6 3.0 0.97 [0.29 2.3 0.80 tr 0.29 tr 0.50 [0.35
2 46.4 |40.9 4.0 1.3 0.21 2.7 0.42 tr 3.3 0.05 |0.48 (0.24
58.2 |32.2 2.4 1.2 0.39 2.0 0.91 |0.06 1.8 0.05 |0.45 (0.34
23 55.7 |33.9 4.1 0.53 |0.20 1.3 0.80 |0.06 2.1 0.21 |0.49 [0.59
39.2 |45.9 7.5 1.1 0.49 1.3 1.3 0.08 |0.13 tr 0.71 2.3
” 59.1 |[28.6 4.5 1.3 0.34 2.6 1.0 tr 1.7 tr 0.49 [0.25
62.3 |29.2 3.8 0.76 |0.43 1.8 0.91 r 0.21 tr 0.45 |0.17
25 47.6 | 37.8 5.7 1.5 0.40 2.4 0.62 |0.05 2.9 0.05 |0.49 |[0.53
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3-6-1-5

No 207py, /26p}y 208py) 206p}y 206py, /204py 207py, /204py 208py) 7204p}y
1 0.8470 2.0896 18.408 15.593 38.466
3 0.8474 2.0903 18.406 15.596 38.473
4 0.8476 2.0904 18.342 15.546 38.342
5 0.8471 2.0892 18.397 15.585 38.435
6 0.8471 2.0891 18.396 15.583 38.431
7 0.8473 2.0944 18.414 15.602 38.566
8 0.8471 2.0893 18.403 15.589 38.449
9 0.8473 2.0900 18.403 15.593 38.462
10 0.8472 2.0898 18.404 15.592 38.460
11 0.8469 2.0887 18.398 15.582 38.427
12 0.8472 2.0897 18.402 15.590 38.454
13 0.8472 2.0902 18.398 15.587 38.456
14 0.8471 2.0898 18.406 15.591 38.465
15 0.8468 2.0890 18.406 15.587 38.449
16 0.8472 2.0910 18.409 15.597 38.493
17 0.8471 2.0894 18.399 15.585 38.444
18 0.8472 2.0897 18.401 15.589 38.452
19 0.8469 2.0888 18.395 15.578 38.422
20 0.8472 2.0896 18.399 15.588 38.448
21 0.8472 2.0897 18.400 15.588 38.449
22 0.8472 2.0897 18.401 15.589 38.452
23 0.8471 2.0891 18.397 15.583 38.433
24 0.8472 2.0897 18.400 15.589 38.451
25 0.8474 2.0909 18.412 15.603 38.498
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3-6-2

227 1
2 1 6
1 10
4 7 10
S 4
3-6-2-1 10
3-6-2-1
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3-6-2-1
4 No.28
No.46
20wt%
3-6-2-2
3-6-2-3
1000 No.42 50 51 3
1000 1100
No.28 1100
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3-6-2-3
3-6-2-4 3-6-2-2
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No.38 9wt

4 No.32 34

37)
1
3-6-2-4
3-6-2-5 a b 3-6-2-3
3-6-2-4 a
No.12 15 18 3 No.28 1 No.28
No.12 15
No.18
No.12 15
No.18 3
No.46 a b
No.39 a
No.3 6 2
9 10
3-6-2-5
2 4 6
2 14
3-6-2-1
3-6-2-5 3-6-2-2
3-6-2-1
No.28 1
No.12 15
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3-6-2-1

No.

1 | 1 9 10 E5

| 2 | 2 E5-81

| 3 | 9 10 34

| 4 | 10 N -589 14 -7

| 5 | 9 4 -4

| 6 | 9 10 2

| 7 | 9 1891

| 8 | 9 3334

| 9 | 362

10 9 10

11 1 9 13 51-17G6 3 No164
12 2 9 10 13 T H5.4.19 No165
13 3 13 3 Nol66 3 -162
14 4 9 10 13 4 1083 No167
15 5 9 10 13 13 No168
16 6 9 10 29 49-18G 4

17 7 9 10 29 SD2930 50-18G 50
18 8 9 10 29 51-17G6 3

19 9 9 10 29 51-18G 2

20 10 9 10 29 51-19G 4

| 21 | 1 9 12 51 -20
| 22 | 2 9 10 133 -104
23 3 9 10 8 42 -11
24 4 9 10 P1477

25 1 9 82 -1

26 2 9 82 -3

27 3 9 82 -4

| 28 | 4 82 -6

29 5 10 4913

30 6 9 10 12 B12005

31 7 9 13 51/16

32 1 8 9 2 1

| 33 | 2 8 9 5 3

| 34 | 8 9 2 2

| 35 | 1 9 4 16 Nol

| 36 | 2 9 10 94 No3

| 37 | 3 407 (. Nol8)

| 38 | 4 81 No24

| 39 | 5 10 No38

| 40 | 6 10 No45

41 9 3 A-2

42 1 10287

13 2 10288

24 3 10290

15 6 10295

46 7 11630

47 1 167

48 2 553

49 3 1114

50 4 1115

51 277
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3-6-2-2 (wth - )
No. Si0, | ALO; | Fe0, | Ti0, | Mgo | Ca0 | Na,0 | K0
1 1 73.2 | 20.9 | 2.4 |o0.89 |0.58 |0.26 |0.50 | 1.3
2 2 715 | 225 | 2.5 |0.91 |0.66 |0.24 |0.61 | 1.1
3 75.2 | 17.9 | 2.8 |o0.81 |0.60 |0.28 |0.96 | 1.5
4 70.5 | 23.1 | 2.5 | 1.0 |0.62 | 0.3 |0.57 | 1.3
5 — — J— p— p— p— _ —
6 69.6 | 21.4 | 3.3 | 1.0 |0.91 |0.33 | 1.4 | 2.1
7 70.5 | 23.9 | 1.8 |0.86 | 0.63 | 0.45 [0.83 | 0.98
8 69.4 |21.7 | 5.3 |0.98 |0.61 |0.27 [0.72 | 1.1
9 74.7 |18.1 | 2.9 |o0.87 |0.51 |0.35 |0.78 | 1.7
10 72.8 | 20.9 | 2.8 |0.90 |0.59 |0.22 |[0.50 | 1.2
11 1 75.7 | 18.5 | 2.0 |0.91 |0.54 |0.18 |0.60 | 1.6
12 2 66.2 | 25.5 | 3.6 |0.63 | 0.61 |0.30 |0.66 | 2.4
13 3 77.3 | 16.2 | 2.0 |0.91 |0.56 |0.21 |0.85 | 1.9
14 4 76.0 | 17.1 | 2.5 |o0.83 |0.62 |0.21 |0.75 | 1.9
15 5 69.4 |23.1 | 2.8 |0.56 |0.61 |0.24 [0.79 | 2.5
16 6 75.6 | 17.7 | 2.4 |o0.86 |0.61 |0.24 |0.76 | 1.8
17 7 75.8 | 17.9 | 2.2 |0.90 |0.55 |o0.21 |o0.62 | 1.7
18 8 65.1 | 26.5 | 3.5 |0.72 |0.71 |0.27 |0.75 | 2.3
19 9 75.8 | 17.8 | 2.3 |0.91 |0.55 |0.20 [0.61 | 1.8
20 10 75.1 | 18.7 | 2.2 |0.93 |0.60 |o0.18 |0.67 | 1.6
21 1 69.9 |22.3 | 2.7 | 1.2 | 1.1 |o0.31 |o0.82 | 1.7
22 2 69.2 | 23.2 | 2.3 |0.92 | 1.1 |0.3 |o0.64 | 2.1
23 3 75.6 | 18.9 | 1.7 |0.86 | 0.56 | 0.13 |0.52 | 1.8
24 4 74.9 |19.6 | 1.8 |0.80 | 0.61 |0.13 |0.52 | 1.7
25 1 74.5 | 19.6 | 1.7 |0.92 | 0.58 | 0.23 |[0.84 | 1.6
26 2 75.6 [18.3 | 1.9 |0.90 |0.55 |0.26 | 0.73 | 1.8
27 3 75.8 [18.5 | 2.1 |o0.88 | 0.56 | 0.24 [0.72 | 1.1
28 4 62.8 [30.4 | 1.2 | 1.3 |0.74 |o0.42 | 1.0 | 2.2
29 5 70.8 [20.2 | 3.9 | 1.2 |0.94 |o0.26 |0.98 | 1.7
30 6 75.7 [18.0 | 1.8 |o0.88 |0.53 |0.50 | 1.1 | 1.5
31 7 75.3 [18.2 | 2.3 |0.94 |0.50 | 0.50 |o0.84 | 1.3
32 1 72.2 (202 | 2.8 | 1.2 |0.57 |0.29 |0.97 | 1.8
33 2 71.8 [ 206 | 2.3 | 1.5 |o0.61 | 0.3 |0.92 | 1.9
34 69.9 [21.6 | 3.3 | 1.3 |0.63 |0.27 | 1.0 | 2.0
35 1 71.4 [21.1 | 2.6 | 1.1 |0.88 | 0.31 |0.66 | 1.9
36 2 77.1 [15.7 | 2.2 | 1.2 |0.53 | 0.28 | 0.94 | 2.0
37 3 78.9 [14.4 | 2.1 | 1.4 |0.63 |0.31 |0.79 | 1.5
38 4 75.7 [17.6 | 2.1 | 1.1 |0.73 |0.30 |0.96 | 1.6
39 5 76.5 [16.0 | 2.5 | 1.0 |0.52 |0.33 | 1.1 | 2.0
40 6 75.9 [16.8 | 2.8 |0.94 |0.55 |0.32 |0.79 | 1.9
a1 — — — — — — — —
42 1 74.7 |18.8 | 1.8 |1.13 |0.84 |0.15 |o0.88 | 1.7
43 2 73.9 |18.2 | 2.7 |o0.85 |0.88 |0.21 |1.45 | 1.8
44 3 71.1 | 20.7 | 2.6 |0.97 |0.97 |0.29 [1.47 | 1.8
45 6 72.4 |19.0 | 3.2 |1.18 |0.97 |o0.24 |1.16 | 1.8
46 7 67.8 | 21.5 | 4.9 |0.92 |1.23 |0.27 |1.48 | 1.9
47 1 64.2 | 26.2 | 3.0 |0.89 |0.81 |0.58 | 1.4 | 2.6
48 2 69.8 | 20.9 | 3.4 | 1.1 |0.95 |0.22 | 1.3 | 2.4
49 3 70.9 |19.5 | 3.7 | 1.1 |0.88 |0.22 | 1.1 | 2.5
50 4 60.3 | 28.3 | 3.6 | 1.6 | 1.3 |o0.53 |0.81 | 2.8
51 277 68.0 | 23.7 | 2.3 |0.73 |0.71 |o0.35 | 1.3 | 2.9
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3-6-2-3 X

No

1 1 o 1200

2 2 o 1200

3 1200
4 1200
5 1 — —
6 2 x 1100
7 o 1200

8 o 1200

9 o 1200
10 o 1200
11 1 x 1100
12 2 x 1000
13 3 x 1000
14 4 X 1100
15 5 x 1100
16 6 1200
17 7 1200
18 8 x 1000
19 9 x 1100 1200
20 10 x 1100 1200
21 1 x 1100
22 2 x 1000 -1100
23 3 o 1200
24 4 o 1200
25 1 1200
26 2 1200
27 3 1200
28 4 X 1100 1200
29 5 o 1200
30 6 o 1200
31 7 o 1200
32 X 1000
33 X 1000
34 x 1000
35 1 X 1000
36 2 X 1000
37 3 x 1000
38 4 x 1000
39 5 x 1000
40 6 x 1000
41 — —
42 1 x 1000
43 2 x 1100 1200
44 3 x 1100
45 6 x 1100
46 7 x 1100
47 1 o 1100
48 2 x 1100
49 3 X 1100
50 4 x 1000
51 277 x 1000

119




3-6-2-4 (Wit tr )
No. Si0, | PbO | L0, | Fe,0, | Ti0, | Mgo | cao | Mno | cuo | zno | Na0 | K0
1 1 52.0 [35.1 | 8.0 | 1.3 |0.30 [0.26 |0.43 [0.10 |0.89 [0.09 |0.75 |0.79
2 2 31.9 |57.0 | 5.6 |0.89 |0.22 |0.58 |0.90 [0.18 | 1.6 |0.08 |0.63 |0.42
3 32.6 |56.3 | 6.4 |0.89 |0.27 |0.67 |0.42 |0.08 | 1.4 | tr [0.60 |0.34
4 43.0 |44.9 | 7.5 |0.65 [0.23 | 1.5 |0.98 [0.06 |0.47 | tr |0.35 |0.42
5 1 29.9 |63.5 | 3.6 |0.46 |0.15 [0.42 |0.26 |0.08 |0.68 | tr [0.62 |0.25
6 2 28.2 |62.6 | 5.1 |0.83 |0.22 [0.60 |0.34 |0.12 |0.93 [0.07 [0.72 |0.26
7 29.0 [60.9 | 5.6 |0.60 |0.17 | 1.1 |0.39 [0.07 | 1.4 | tr |0.50 |0.28
8 28.6 |61.2 | 5.2 [0.90 |0.24 | 1.1 |0.47 |0.12 | 1.1 |0.05 |0.63 |0.38
9 38.3 |51.5 | 5.5 | 1.1 |0.27 |0.34 |0.69 [0.09 | 1.1 |0.07 |0.45 |0.56
10 26.4 |65.6 | 4.7 |0.59 |0.22 |0.55 |0.54 [0.13 |0.39 | tr |0.49 |0.28
11 1 34.8 |57.3 | 5.1 |0.64 |0.19 |[0.24 |0.22 |0.09 |0.61 [0.05 |0.46 |0.31
12 2 74.7 |11.9 | 8.8 |0.29 |0.22 [0.55 | 2.6 [0.02 |0.42 | tr |o0.26 |0.32
13 3 30.3 |60.1 | 4.3 |0.67 |0.23 [0.57 |0.13 |0.08 | 2.6 | tr [o0.51 |0.47
14 4 35.1 |55.9 | 5.7 |0.54 |0.19 [0.34 |0.37 |0.08 |0.82 | tr [0.49 |0.44
15 5 53.8 [30.0 | 9.8 [0.73 |0.17 [0.58 | 1.6 |0.07 | 1.7 |0.06 [0.62 |0.84
16 6 31.3 |61.8 | 4.2 |0.63 |0.23 [0.29 |0.26 |0.08 |0.56 | tr |0.36 |0.26
17 7 31.8 |60.3 | 4.7 |0.66 |0.23 |0.46 |0.25 [0.09 |0.80 | tr |0.38 |0.33
18 8 56.0 [35.3 | 5.1 |0.78 |0.10 [0.35 |0.52 |0.06 | 1.3 | tr [0.30 |0.10
19 9 35.4 |55.8 | 6.0 |0.61 |0.20 |[0.41 |0.17 |0.06 |0.51 | tr |o0.52 |0.27
20 10 32.3 [59.9 | 4.8 [0.61 |0.18 [0.27 |0.29 |0.10 |0.62 | tr [0.62 |0.30
21 1 31.6 |54.2 | 8.3 | 1.1 |0.48 | 1.8 |0.74 |0.13 |0.35 [0.08 [0.59 |0.63
2 ) 32.8 |56.4 | 5.0 |0.72 |0.23 |[0.65 |0.31 |0.08 | 2.4 [0.06 [0.80 |0.47
58.2 |24.0 |11.1 | 1.5 |0.36 [0.69 |0.74 |0.10 |0.48 |0.08 [0.77 | 2.0
23 3 36.9 |53.9 | 5.6 |0.70 |0.20 |0.48 |0.70 |0.08 |0.17 | tr |0.69 |0.53
24 4 34.2 |59.2 | 4.3 |0.41 |0.17 |0.43 |0.23 |0.08 |0.13 | tr |0.40 |0.45
25 1 34.9 |55.0 | 5.7 |0.80 |0.24 | 1.0 |0.34 [0.07 |0.77 | tr |0.49 |0.56
26 2 38.4 |51.4 | 6.4 |0.65 |0.30 [0.76 |0.22 |0.09 |0.26 |0.06 |0.68 |0.76
27 3 32.4 |60.1 | 4.9 |0.64 |0.24 [0.40 |0.17 |0.07 |0.32 | tr [0.48 |0.29
32.0 |55.4 | 5.3 |0.74 |0.24 | 1.2 | 1.1 |0.08 | 2.8 [0.06 [0.59 |0.46
28 4 31.8 |54.9 | 5.4 | 2.9 |0.27 | 2.4 |0.79 |0.08 |0.53 | tr |0.42 |0.46
42.7 |51.2 | 2.6 |0.31 |0.15 |0.84 |0.55 |[0.07 |0.08 | tr |0.54 |0.81
29 5 32.2 |57.5 | 5.2 | 1.1 |0.24 [0.70 |0.20 |0.07 | 1.8 |0.05 [0.68 |0.34
30 6 60.5 |26.1 | 8.1 |0.68 |0.27 |0.84 | 1.9 | tr |0.63 | tr |0.39 |0.55
31 7 31.4 |61.2 | 4.2 |0.45 |0.15 |[0.46 |0.29 |0.08 |0.66 | tr |0.71 |0.33
32 1 32.6 |41.4 | 5.9 [ 3.1 |0.31 [ 3.4 | 1.7 |0.11 | 2.7 |o0.24 [ 4.0 | 1.4
33 2 32.5 |51.7 | 6.1 | 1.2 |0.50 | 1.8 |0.61 |0.10 |0.72 | tr [4.2 |0.44
34 20.4 |50.4 | 6.6 | 1.7 |0.35 | 2.6 |6.1 |0.13 | 3.4 |0.27 [ 1.8 | 1.6
35 1 48.6 |35.5 | 7.6 |0.56 [0.31 | 2.4 |0.70 | tr |0.17 | tr | 2.9 |0.13
36 2 30.6 |58.5 | 3.7 [0.86 |0.35 [0.98 |0.26 [0.07 | 1.5 | tr [ 2.9 |0.34
37 3 32.8 |53.9 | 3.8 |0.75 |0.42 | 2.3 |0.30 [0.06 |0.31 | tr | 3.5 |0.28
38 4 62.8 | 9.1 |15.9 [ 2.6 | 1.3 2.1 |042 | tr | tr | tr [3.3 | 2.4
39 5 29.8 |57.8 | 3.9 | 1.1 |0.30 | 1.0 |0.30 |0.08 | 1.5 | tr | 3.8 |0.29
40 6 27.7 |58.1 | 4.3 | 1.2 |0.29 | 1.6 |0.88 [0.17 | 1.3 | tr | 2.9 |0.43
41 41.5 |41.0 | 9.9 |0.35 |0.39 | 1.1 |0.17 | tr |12 | o |25 | 1.9
42 1 35.6 |55.1 | 4.8 | 1.7 |0.20 [0.60 |0.28 |0.09 |0.91 |0.07 [0.44 |0.28
43 2 35.7 |52.1 | 5.6 | 1.3 |0.21 | 1.4 |0.28 |0.06 | 2.1 |0.05 |[0.63 |0.63
44 3 33.5 |56.6 | 4.2 | 1.1 |0.20 | 1.2 |0.23 |0.10 | 1.9 |0.08 |0.61 |0.32
45 6 38.8 [53.3 | 4.2 [0.79 |0.21 [0.33 |0.43 |0.12 | 1.1 |0.05 [0.47 |0.26
46 7 30.0 |55.3 | 7.2 | 2.3 |0.32 [0.36 |0.53 |0.08 | 2.0 |0.54 |0.84 |0.72
47 1 57.0 |22.1 | 8.0 | 2.5 |0.22 [0.72 | 5.1 |0.09 |0.33 |0.03 [0.58 | 3.3
48 2 41.1 |44.5 | 8.6 [0.92 |0.31 [0.54 |0.57 |0.14 |0.84 |0.09 [0.72 | 1.6
49 3 31.9 |54.2 | 6.3 | 2.2 |0.47 |0.49 |0.35 |0.12 | 2.2 |0.07 [0.68 | 1.0
50 4 29.9 |60.3 | 4.9 |0.55 |0.21 | 1.3 |0.22 |0.08 | 1.7 |0.05 [0.45 |0.45
51 - 45.0 |42.1 | 4.6 [0.78 |0.13 [0.43 |0.75 |0.06 | 5.0 |0.11 [0.69 |0.36
50.6 |43.6 | 3.2 |0.24 |0.09 |0.47 |0.78 |0.05 |0.37 | tr |0.34 |0.31
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3-6-2-5

No. 07py, s206py  |208py) s206p)  |206p) 204 [207p) 4204py (208D s204py
1 1 0.8474 2.0903 18.400 15.592 38.460
2 2 0.8473 2.0902 18.403 15.594 38.466
3 0.8472 2.1057 18.454 15.633 38.859
4 0.8472 2.0897 18.404 15.592 38.460
5 1 0.8473 2.0897 18.403 15.593 38.458
6 2 0.8476 2.1047 18.466 15.653 38.866
7 1| 0.8474 2.0908 18.410 15.601 38.493
8 2| 0.8472 2.0896 18.400 15.588 38.450
9 0.8474 2.0903 18.405 15.596 38.472
10 0.8473 2.0901 18.406 15.595 38.469
11 1 0.8474 2.0904 18.409 15.599 38.481
12 2 0.8614 2.1278 18.133 15.620 38.585
13 3 0.8471 2.0899 18.412 15.597 38.479
14 4 0.8474 2.0907 18.408 15.599 38.484
15 5 0.8609 2.1273 18.153 15.627 38.616
16 6 0.8474 2.0903 18.406 15.597 38.473
17 7 0.8474 2.0905 18.405 15.597 38.476
18 8 0.8615 2.1282 18.131 15.620 38.585
19 9 0.8473 2.0902 18.405 15.595 38.470
20 10 0.8471 2.0897 18.413 15.598 38.479
21 1 0.8475 2.0912 18.413 15.605 38.506
22 2 0.8477 2.0922 18.426 15.620 38.550
23 3 0.8474 2.0911 18.419 15.609 38.516
24 4 0.8472 2.0901 18.409 15.597 38.476
25 1 0.8473 2.0899 18.401 15.590 38.456
26 2 0.8473 2.0900 18.404 15.594 38.465
27 3 0.8472 2.0896 18.400 15.589 38.450
28 4 0.8635 2.1269 18.066 15.600 38.425
29 5 0.8476 2.0914 18.414 15.607 38.510
30 6 0.8473 2.0900 18.406 15.595 38.468
31 7 0.8474 2.0905 18.410 15.600 38.487
32 1 0.8473 2.0907 18.406 15.594 38.481
33 2 0.8479 2.0918 18.396 15.598 38.480
34 0.8472 2.0907 18.404 15.592 38.478
35 1 0.8427 2.0898 18.401 15.590 38.454
36 2 0.8473 2.0901 18.404 15.594 38.467
37 3 0.8473 2.0898 18.400 15.590 38.454
38 4 0.8473 2.0902 18.403 15.594 38.467
39 5 0.8499 2.0540 18.328 15.577 38.404
40 6 0.8474 2.0902 18.398 15.591 38.456
41 0.8473 2.0903 18.407 15.596 38.475
42 1 0.8473 2.0897 18.399 15.589 38.448
43 2 0.8472 2.0904 18.409 15.596 38.481
44 3 0.8472 2.0896 18.401 15.590 38.452
45 6 0.8472 2.0892 18.396 15.585 38.433
46 7 0.8510 2.0981 18.305 15.578 38.406
47 1 0.8477 2.0909 18.412 15.608 38.499
48 2 0.8472 2.0898 18.402 15.591 38.455
49 3 0.8472 2.0896 18.402 15.590 38.453
50 4 0.8470 2.0903 18.413 15.596 38.487
51 227 0.8474 2.0909 18.416 15.605 38.506
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2.120
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No.47

No.29

No.48
No.28
No.21
No.22
No.12
No.15
No.23
No.24
No.25
No.26
No.11
No.27
No.13
No.14
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3-6-2-5

3-6-3

1987

o
N

10

12

1989

~

3-6-3-1
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3
3-6-3-1
3-6-3-2
No.3
7
3-6-3-3

2

2002

No.1 No.2
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3-6-3-1

No.
1 2
2 3
3 4
4 TY-3 27
5 3 TY-3 28 !
6
7
8
9
10 ,
11
12
13
14
15
3-6-3-2

3-6-3-4 a b 3-6-3-1

A

1 No.2 3
3 2 P
7
a D b D
C
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3-6-3-2 wth tr nd
No. Si0, Pb0 Ba0 Al,0; Fe,03 MgO Ca0 Cu0 Na,0 K0
1 2 38.2 40.5 15.4 1.4 0.30 0.17 0.78 0.37 2.8 tr
2 3 44.1 39.0 10.7 1.6 0.29 0.15 0.96 0.24 3.0 0.07
3 4 77.2 14.6 tr 3.4 2.93 0.20 0.26 0.52 0.57 0.12
4 TY-3 27 55.9 41.3 nd 1.8 0.19 0.18 0.06 0.22 0.26 0.05
5 3 TY-3 28 71.8 25.5 nd 1.6 0.17 0.29 0.09 0.16 0.26 0.05
6 40.8 50.7 nd 3.4 0.95 0.71 1.4 0.63 1.1 0.41
7 39.7 52.0 nd 4.0 1.1 0.53 1.1 0.43 0.69 0.36
8 24.1 63.1 nd 5.5 2.9 0.74 1.7 0.34 0.81 0.53
9 22.0 65.8 nd 4.9 2.6 0.86 1.8 0.21 0.99 0.61
10 39.0 48.4 nd 5.0 2.6 0.83 1.2 0.92 1.5 0.26
11 26.7 69.0 nd 1.0 0.25 0.15 0.90 1.0 0.70 0.25
12 20.4 66.6 nd 4.6 2.9 0.79 2.3 0.31 0.93 0.83
13 25.8 58.1 nd 6.5 4.9 0.32 2.1 0.99 0.57 0.23
14 48.8 44.9 nd 4.1 0.24 0.18 0.62 0.57 0.24 0.34
15 52.2 43.2 nd 2.8 0.19 0.19 0.49 0.53 0.23 0.20
3-6-3-3 wth nd
Si0, | PbO | AL, | Fe0, | Mg0o | ca0 | cuo | NaO | KO | Bao
44.1 39.0 1.6 0.29 0.15 1.0 0.24 3.0 0.07 10.7
3 63.8 33.4 1.7 0.18 0.24 0.07 0.19 0.26 0.05 nd
42.6 52.3 2.6 0.23 0.17 0.67 0.70 0.39 0.26 nd
N=12) 29.5 69.3 0.24 0.11 0.11 0.07 0.45 0.16 0.11 nd
N=8) 37.6 50.4 6.8 1.4 0.46 0.57 0.90 0.70 1.1 nd
3-6-3-4
No 207Pb/206pb 208Pb/206Pb 206Pb/204pb 207Pb/204pb ZUBPb/204Pb
1 2 0.8865 2.1787 17.464 15.482 38.048
2 0.8889 2.1935 17.408 15.474 38.186
3 4 0.8451 2.0939 18.578 15.701 38.900
4 3 27 0.8873 2.2099 17.608 15.624 38.913
5 3 28 0.8875 2.2103 17.599 15.620 38.900
6 0.8270 2.0932 18.983 15.699 39.736
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3-7-1

3-7-1

6667D

3-7-2

130

14

36



6667D

25wth% 25wt
25wt
25wt
25wt
25wt%
3-7-2
25 3-7-3
No.3 1 1100
1000
1000
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3-7-1

No

1 6667
2 6667
3 6667D
4 6667D
5 6667D
6 6667D
7 X

8

9 T8 X
10 o X
11 X
12 X
13 6151Aa
14 x

15 X
16 6151Aa
17 X
18 or X
19 X
20 6146A
21 6760A
22 6760A
23 X
24 x

25 18 X
26 R OKB L ?) x
27 1 x

28 1 x
29 8 X
30 pi: | x
31 1 x
32 PRI SO (L) x
33 KB ST (R ) x
34 ARSI (- x
35 VRIS (CH P x
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3-7-2 wth tr
No Si0, AlL,O, Fe,0, TiO, MgO Ca0 MnO Na,O K,0
1 58.7 33.0 4.1 1.3 0.70 0.09 0.57 1.5
2 63.6 27.0 5.2 1.1 0.78 0.26 0.59 1.4
3 65.6 27.1 3.2 1.1 0.67 0.08 tr 0.62 1.5
4 64.3 26.8 4.6 1.4 0.76 0.16 tr 0.61 1.4
5 65.6 26.7 3.5 1.4 0.65 0.09 tr 0.61 1.4
6 65.2 26.6 3.4 1.6 0.53 0.24 tr 0.53 1.8
7 64.7 27.4 3.2 1.3 0.69 0.17 tr 0.77 1.7
8 58.5 33.8 3.6 15 0.78 0.16 0.54 1.1
9 59.3 33.2 3.3 1.4 0.85 0.08 0.57 1.3
10 56.5 35.3 4.0 1.4 0.81 0.14 0.72 0.99
11 67.4 21.8 4.9 0.95 0.78 0.36 0.05 1.3 2.5
12 71.5 21.0 3.0 0.74 0.57 0.16 0.91 2.0
13 73.6 19.6 2.4 1.1 0.42 0.36 0.73 1.8
14 71.8 19.7 2.9 0.97 0.52 0.40 tr 1.2 2.6
15 69.1 21.2 4.0 1.1 0.63 0.39 tr 1.2 2.4
16 71.7 19.2 3.3 1.0 0.72 0.52 tr 1.5 2.1
17 65.3 26.8 2.9 1.6 0.47 0.21 tr 0.55 2.1
18 61.0 31.6 3.1 1.3 0.76 0.11 tr 0.67 1.4
19 68.8 22.3 3.0 1.2 0.56 0.27 1.3 2.6
20 67.0 23.7 3.8 1.1 0.51 0.51 1.1 2.3
21 68.4 23.4 3.6 0.83 0.61 0.19 0.85 2.1
22 65.3 22.1 6.8 1.0 0.67 0.65 tr 1.3 2.2
23 62.1 30.0 3.5 1.2 0.77 0.23 0.04 0.80 1.2
24 64.7 27.1 3.6 1.0 0.54 0.21 tr 0.69 2.1
25 63.8 27.2 4.5 1.4 0.61 0.13 tr 0.86 1.5
26 68.1 23.0 3.3 1.2 0.48 0.45 tr 0.80 2.7
27 65.7 24.5 5.2 1.1 0.64 0.19 tr 0.75 1.8
28 66.4 24.2 4.2 1.7 0.66 0.16 tr 0.68 1.9
29 63.0 26.5 5.5 1.2 0.68 0.29 tr 0.81 1.9
30 68.4 22.7 3.3 0.82 0.58 0.25 tr 0.93 3.0
31 69.1 21.9 3.2 1.3 0.62 0.27 tr 1.1 2.4
32 69.0 21.3 5.3 1.0 0.72 0.68 0.95 1.0
33 68.2 25.5 2.4 1.3 0.37 0.27 0.41 1.6
34 70.8 22.0 2.8 1.0 0.62 0.87 0.81 1.0
35 70.0 21.3 4.0 1.1 0.69 0.70 0.98 1.1
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3-7-3 X

No.

1 1000

2 1000

3 1100

4 1000

5 1000

6 1000

7 — —

8 1000

9 e 1000
10 1 1000
11 1000
12 1000
13 1000
14 1000
15 1000
16 — —
17 1000
18 or 1000
19 1000
20 1000
21 1000
22 — —
23 1000
24 1000
25 1 1000
26 HOKESC?) 1000
27 b 1100
28 b | — —
29 i — —
30 — —
31 i — —
32 IR SO (=PI — —
33 K S (#R2) — —
34 A ST (PR

35 KB SCIE (PR

3-7-3
3-7-4
24
24 9 No.20
2 3-7-2 No.4
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3-7-4 W) —

No. Si0, PbO Al,05 Fe, 03 TiO, MgO Ca0 MnO Cu0 Zn0 Na,0 K,0
1 43.3 | 47.1 5.6 0.75 [ 0.20 | 0.25 0.33 0.13 1.1 0.08 0.71 0.48
2 — J— —_— — —_ J— — — J— —_— — —
3 72.4 18.5 4.6 0.37 [ 0.15 | 0.39 0.75 tr 1.5 tr 0.41 | 0.83

37.0 53.2 4.5 3.8 0.15 0.16 0.24 | 0.11 | 0.39 tr 0.35 | 0.19
4 73.2 15.3 5.5 1.5 0.10 0.25 2.4 0.13 | 0.32 0.10 | 0.65 | 0.58
5 55.7 31.6 8.4 2.2 0.10 0.34 | 0.29 | 0.08 [ 0.08 0.05 | 0.64 | 0.51
6 46.0 39.4 8.7 0.55 | 0.15 0.19 | 0.45 | 0.05 3.4 tr 0.38 | 0.59
70.2 19.3 7.3 0.46 0.18 0.46 | 0.96 | 0.06 0.08 tr 0.32 | 0.60
70.7 20.3 4.6 0.48 0.29 0.44 | 0.76 tr 1.6 tr 0.39 | 0.42
7 42.8 | 51.4 2.0 2.4 0.06 | 0.10 | 0.17 | 0.08 0.50 tr 0.38 0.14
49.2 44.8 3.5 0.46 0.10 | 0.18 | 0.76 0.07 0.32 tr 0.40 0.19
70.3 18.4 6.5 0.68 0.19 | 0.39 1.2 0.00 1.5 tr 0.22 0.48
8 70.5 18.8 6.2 1.4 0.38 | 0.38 1.4 0.07 0.14 tr 0.28 0.48
67.2 | 24.2 5.5 0.89 0.22 | 0.46 | 0.82 0.05 | 0.19 tr 0.28 0.27
9 62.5 | 29.2 3.6 0.46 | 0.14 | 0.43 1.2 tr 1.8 tr 0.42 0.15

10 58.7 29.4 6.3 0.62 | 0.18 | 0.38 0.55 | 0.05 3.2 tr 0.38 | 0.25
11 70.4 21.5 4.7 0.45 0.09 0.47 0.41 tr 1.1 tr 0.50 0.33
12 42.6 | 47.0 3.3 1.2 0.26 | 0.33 0.34 | 0.08 3.6 0.12 0.88 | 0.28
13 68.2 23.8 4.8 0.50 | 0.14 | 0.58 0.67 tr 0.95 tr 0.20 | 0.13
1 64.93 | 27.1 2.4 0.79 | 0.05 | 0.51 0.59 tr 2.4 tr 0.49 | 0.13

30.3 60.8 2.2 3.6 0.09 0.23 0.76 | 0.06 | 0.09 tr 0.28 | 0.49

15 64.82 | 27.2 1.8 0.68 | 0.07 0.72 0.30 | 0.03 3.1 0.12 0.48 | 0.12
16 — — — — — — — — — — — —
17 67.6 23.4 4.4 0.64 0.17 0.28 0.59 tr 2.4 tr 0.41 0.11

65.3 26.1 5.5 1.1 0.15 0.24 | 0.50 | 0.06 0.46 tr 0.40 | 0.23

18 69.7 20.7 4.9 0.59 0.28 | 0.30 | 0.68 tr 2.1 tr 0.43 | 0.21

75.2 14.5 5.9 0.71 0.17 0.56 | 0.90 tr 1.6 tr 0.22 0.23
19 46.6 | 44.7 4.9 1.9 0.10 | 0.28 | 0.52 0.08 0.11 tr 0.55 0.22
64.8 | 29.2 3.8 0.49 0.11 | 0.33 | 0.66 0.08 | 0.07 tr 0.43 0.08
20 42.7 | 46.9 4.5 0.72 0.18 | 0.40 | 0.50 0.07 2.6 0.12 | 0.81 0.44
36.7 | 52.6 5.3 3.3 0.13 | 0.16 0.23 0.07 | 0.39 tr 0.60 | 0.40

21 44.8 | 42.1 4.6 1.0 0.14 | 0.61 0.33 | 0.06 4.9 0.05 1.1 0.36
22 — — — — — — — — — — — —
” 57.3 32.7 3.7 0.77 | 0.19 1.05 0.99 | 0.05 2.2 tr 0.16 | 0.33

66.17 |25.81 | 4.52 0.55 0.13 1.03 0.65 tr 0.09 tr 0.16 0.37

24 — — — — — — — — — — — —
25 71.0 22.1 3.4 0.47 | 0.10 [ 0.33 | 0.63 tr 0.94 | 0.12 | 0.35 | 0.22
26 61.5 28.6 4.3 0.68 0.23 1.01 1.10 tr 1.5 tr 0.10 | 0.41
27 39.9 50.1 3.0 3.8 0.13 | 0.24 | 0.15 | 0.17 0.24 tr 0.59 0.75
28 — — — — — — — — — — — —
29 — — — — — — — — — — — —
30 — — — — — — — — — — — —
31 — — — — — — — — — — — —
32 45.0 | 42.0 3.6 1.5 0.17 0.43 | 0.79 tr 4.5 0.09 | 0.59 0.55
33 65.8 15.9 10.9 1.7 0.20 1.1 2.0 tr 1.4 0.06 0.20 | 0.74
34 29.5 53.4 4.3 2.6 0.25 0.66 0.79 | 0.08 6.1 0.26 1.2 0.87
35 — — — — — — — — — — — —
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3-7-5

No 207Pb/206Pb 208Pb/206Pb ZOGPb/ZOAPb 207Pb/204pb 208Pb/204pb
1 0.8478 | 2.0933 | 18.425 | 15.621 | 38.568
) — — — — —

3 0.8472 | 2.0899 | 18.405 | 15.593 | 38.464
4 0.8476 | 2.0915 | 18.418 15.61 38.52
5 0.8474 | 2.0902 | 18.405 | 15.596 38.47
6 0.8473 | 2.0901 | 18.405 | 15.595 38.47
7 0.8472 | 2.0894 | 18.401 | 15.588 | 38.447
s 0.8473 | 2.0903 | 18.405 | 15.595 | 38.471
9 0.8473 | 2.0904 | 18.406 | 15.595 | 38.476
10 0.8472 | 2.0902 | 18.409 | 15.596 | 38.477
11 0.8471 | 2.0892 | 18.392 | 15.581 | 38.425
12 0.8472 | 2.0914 | 18.408 | 15.596 | 38.498
13 0.8475 | 2.0938 | 18.416 | 15.607 | 38.560
14 0.8475 | 2.0910 | 18.413 | 15.605 | 38.502
15 0.8472 | 2.0903 | 18.407 | 15.594 | 38.476
16 0.8471 | 2.0893 | 18.398 | 15.586 | 38.439
17 0.8473 | 2.0900 | 18.401 | 15.591 | 38.458
18 0.8472 | 2.0898 | 18.402 | 15.590 | 38.456
19 0.8473 | 2.0902 | 18.403 | 15.593 | 38.465
20 0.8472 | 2.0897 | 18.403 | 15.590 | 38.457
21 0.8471 | 2.0893 | 18.398 | 15.586 | 38.439
22 0.8472 | 2.0897 | 18.403 | 15.590 | 38.457
23 0.8473 | 2.0902 | 18.406 | 15.595 | 38.471
24 0.8472 | 2.0902 | 18.409 | 15.596 | 38.477
25 0.8472 | 2.0914 | 18.408 | 15.596 | 38.498
26 0.8472 | 2.0897 | 18.402 | 15.590 | 38.453
27 0.8475 | 2.0908 | 18.408 | 15.600 | 38.487
28 0.8474 | 2.0903 | 18.408 | 15.598 | 38.479
29 — — — — —
30 — — — — —
31 — — — — —
32 0.8564 | 2.1384 | 18.381 | 15.741 | 39.305
33 0.8477 | 2.0920 | 18.423 | 15.616 | 38.540
34 — — — — —
35 — — — — —
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3-7-5

No.32 34 35 No.33
3 36 38 3-7-6
4  Swth
2 3wth
7 8
3-7-6
No Si0, | Al,0; | Fe,0; | TiO, | MgO Ca0 | Nay0 K,0
32 |69.0 |21.3 | 5.3 [1.0 [0.72 |0.68 |0.95 | 1.0 e PRI 7K I ST A .
33 |68.2 |25.5 | 2.4 [1.3 [0.37 |0.27 |0.41 | 1.6 HRIFE A S i
34 |70.8 |22.0 | 2.8 [1.0 |[0.62 |0.87 |0.81 | 1.0 e P K ST 16
35 |70.0 |21.3 | 4.0 | 1.1 |0.69 |0.70 |0.98 | 1.1 e A 7K S0 R-007
3 | 70.7 | 18.9 | 5.5 | 1.1 | 0.84 | 0.75 | 1.31 | 0.95 | Pk T R-22
37 | 69.8|22.2| 3.0 | 1.3 | 0.52]0.28 | 1.1 | 1.9 | #RZEAKWe T
38 | 74.5 | 18,5 | 1.9 | 1.3 | 0.50 | 1.4 | 0.77 | 2.1 | #pREZ/KpeciH D23
.
,.24 (aZERD)
233
.
[ ]
1.20
rAL )
.
% 1, - L
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LR ES
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Hiph fRepn
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3-8

698
8 926
1933 1934
;1939
( ;1997 ;1999 2014 ;1999 ;2006
2007 ;2012 )
( ;1993¢) 1 1
( ;1995)
( ;2012)
( ;2013)
( ;2007
Furihata ;2009 ;2011 ;2014)
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(Gelman;2011) (2012)

8 9
7 8 3

( ;2014) 100 230
(Wa B Ky HOB ;1968)
(T'enb maH ;1999)

(Gelman;2011)
21 1 22
9 10
3-8-1

13

3-8-1
3-8-2

3-8-1

21.2 24.2wth
30.3 34.6wth

No.2 15
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3-8-1

No. Body
1 850 890 B
2 890 930 B
3 890 930 B
4 890 930 A
5 810 850 A
6 890 930 B
7 890 930 A
8 890 930 B
9 850 890 A
10 810 890 A
11 A
12 890 930 C
13 850 890 A
14 890 930 C
15 B
16 850 890 A
17 890 930 C
18 890 930 C
19 890 930 C
20 850 890 A
21 890 930 B
22 A
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3-8-2 (wt% tr )
Si0, ALQO; | Fey04 Tio, MgO Ca0 MnO Na,0 K,0
67.0 26.5 2.2 1.5 0.58 0.26 0.05 0.61 1.3
72.1 19.5 3.3 0.90 0.76 0.47 0.09 0.82 2.0
66.0 26.5 3.4 1.6 0.47 0.29 tr 0.54 1.3
71.8 21.4 2.8 1.2 0.70 0.17 tr 0.63 1.2
70.5 21.2 3.0 1.4 0.51 0.28 tr 0.45 2.7
64.5 28.7 2.4 1.1 0.66 0.27 tr 0.97 1.4
59.7 30.9 3.4 1.2 0.92 0.60 tr 0.92 2.3
61.7 29.0 4.7 1.5 0.78 0.46 tr 0.41 1.4
59.2 31.5 3.8 1.4 0.81 0.45 tr 0.78 2.1
59.1 32.1 3.6 1.1 0.92 0.44 tr 0.82 1.9
67.6 24.2 3.3 1.8 0.54 | 0.27 0.06 0.39 1.8
67.8 23.0 3.9 1.1 0.71 0.42 tr 0.68 2.3
60.5 31.0 3.4 1.9 0.42 0.87 tr 0.57 1.3
67.6 22.9 4.1 0.98 0.81 0.50 tr 0.83 2.3
68.5 20.2 4.8 1.6 0.69 0.39 0.05 1.0 2.8
58.2 34.6 2.5 1.6 0.54 | 0.51 tr 0.61 1.5
66.9 23.6 4.4 1.1 0.74 | 0.34 tr 0.71 2.1
64.1 24.0 5.5 1.5 0.51 0.25 0.06 0.59 3.5
68.0 21.0 4.3 1.4 0.59 0.42 tr 0.91 3.3
57.1 31.0 5.0 1.1 1.0 0.52 tr 0.67 3.5
59.9 27.8 6.8 1.5 0.92 0.46 tr 0.70 1.9
61.5 30.3 2.4 1.1 0.78 0.45 tr 0.67 2.7
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7 8
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22 15 5
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3-8-4 wthh nd;
No. Sio, PbO Al0; | Fe,0; | TioO, MgO Ca0 Cuo Na,0 K,0 Zno P,0s
1 43.8 48.0 4.9 0.55 0.18 0.39 0.83 0.08 0.37 0.92 nd nd
35.8 54.0 5.3 2.8 0.22 0.29 0.44 0.08 0.43 0.47 nd nd
2 32.3 54.2 6.4 1.5 0.32 0.49 1.5 1.0 0.76 1.3 nd nd
3 56.6 30.6 7.6 2.7 0.21 0.67 0.55 0.14 0.40 0.37 nd nd
28.1 62.7 5.2 1.8 0.21 0.22 0.35 0.54 0.46 0.39 nd nd
5 24.8 67.4 4.8 0.85 0.14 0.20 0.21 0.75 0.44 0.32 nd nd
55.1 28.6 10.0 2.7 0.50 0.38 1.4 0.81 0.36 0.10 nd nd
6 31.7 62.0 3.7 0.41 0.10 0.15 0.29 0.86 0.53 0.22 nd nd
42.9 47.9 6.2 1.1 0.20 0.29 0.69 0.11 0.43 0.27 nd nd
. 26.7 61.5 5.8 1.0 0.18 0.63 0.86 1.6 0.77 0.76 nd nd
32.3 57.1 7.3 0.78 0.19 0.35 0.35 0.36 0.60 0.60 nd nd
8 29.4 62.2 5.9 0.85 0.19 0.24 0.18 0.25 0.55 0.28 nd nd
9 28.0 61.4 6.1 1.2 0.17 0.24 0.67 1.2 0.40 0.49 0.13 nd
26.4 61.9 7.0 1.5 0.25 0.34 0.68 0.88 0.40 0.51 0.10 nd
29.2 61.1 6.6 0.76 0.18 0.27 0.40 0.56 0.45 0.45 0.08 nd
10 25.2 64.3 6.1 1.4 0.21 0.30 0.80 0.71 0.50 0.35 0.12 nd
31.5 56.6 6.0 0.70 0.20 0.17 0.15 0.14 0.78 3.7 nd nd
11 29.4 59.7 5.3 1.5 0.21 0.43 1.4 1.2 0.49 0.32 0.11 nd
12 50.3 40.6 5.5 1.9 0.12 0.44 0.36 0.08 0.34 0.24 nd nd
13 32.4 58.4 6.0 0.53 0.15 0.20 0.55 0.98 0.54 0.16 nd nd
15.6 23.1 25.4 9.3 1.5 0.31 0.33 0.07 0.55 0.44 nd 23.3
14 57.0 33.8 5.5 1.9 0.14 0.43 0.46 0.07 0.34 0.26 nd nd
15 29.2 61.1 4.7 1.2 0.17 0.25 0.39 1.3 0.80 0.77 nd nd
48.5 40.1 7.4 1.6 0.16 0.45 0.34 0.34 0.52 0.59 nd nd
16 25.3 64.1 6.3 0.63 0.16 0.19 0.49 1.6 0.52 0.56 nd nd
9.7 15.2 25.7 8.2 1.7 0.26 0.73 0.10 0.73 0.28 nd 37.3
17 43.7 46.9 4.2 3.6 0.10 0.39 0.34 0.10 0.48 0.16 nd nd
18 38.1 49.4 9.2 0.95 0.23 0.38 0.48 0.09 0.50 0.55 nd nd
19 57.2 29.2 8.5 2.8 0.30 0.72 0.57 0.07 0.31 0.39 nd nd
20 57.7 32.5 6.7 1.3 0.13 0.48 0.42 0.15 0.32 0.36 nd nd
49.7 6.2 17.4 8.4 0.84 1.8 3.8 0.13 0.71 2.1 nd 8.6
21 61.2 25.7 8.9 1.5 0.31 0.52 0.43 0.86 0.25 0.25 nd nd
2 34.7 54.1 4.3 1.3 0.14 0.27 0.64 2.8 0.60 0.86 0.19 nd
33.8 62.3 1.6 0.95 0.05 0.19 0.29 0.24 0.44 0.10 nd nd
3-8-5
No 7 11 22 10
Zn0/Cu0 | 0.08 0.00 0.09 0.07 0.00 0.11 0.11 0.14 0.16
3-8-6 (wtth)
Si0, | PbO | AL,0; | Fe,05 | TiO, | Mgo | ca0 | Cu0 | Na,0 [ K,0 | ZnO | MnO
34.6 | 55.2 | 6.0 | 1.0 | 0.18 | 0.33 | 0.61 | 0.96 | 0.52 | 0.54 | 0.14 | 0.07
42.4 | 47.1 | 6.2 | 2.0 | 0.20 | 0.39 | 0.54 | 0.32 | 0.43 | 0.34 | 0.11 | 0.07
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3-8-3

No,13 16 20

3-8-6
67.4wth%

60wt

3-8-4

205ph /204Ph

No.7 11 22 No.ll

No.9 10
Galena,PbS (Sphalerite,ZnS)
No.7 22
No.11
3-8-5
No.9
2
55.2wt% 47.1wt
lwt 2wt
T70wt% 50wt%
( 3-8-4)
3-8-7 207pp /2%6pp 208ppy /206ppy
207pp /204pp 3-8-5

3-8-5
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No.4 5 7 9 10 11 13 16 20 22

No.1 3 6 21
No.12 14 17 18 19
No. 2 8 15
10 No.4 ab
No.4 16
No.4 a 2
No.16
;1983
3-8-6
9
a b
9 10
8
;2001b
8 9
4
5 a b
No.18
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No.18

3
1
3-8-5
a
3-8-8
1
9 No.5
8
9
9 10 9
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3-8-7

3-8-8
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3-8-7
NO. 207p206p, |208p |y 206py [206p | 204p | [207p 204D | 208p |y 204D
1 0.8590 2.1426 18.178 15.614 38.948
2 0.8665 2.1414 17.989 15.587 38.521
3 0.8578 2.1417 18.218 15.628 39.018
4 0.8410 2.0909 18.560 15.609 38.808
5 0.8495 2.1023 18.393 15.625 38.668
6 0.8573 2.1419 18.221 15.621 39.029
7 0.8493 2.1014 18.373 15.604 38.608
8 0.8675 2.1396 17.977 15.595 36.666
9 0.8493 2.1015 18.375 15.607 38.616
10 0.8494 2.1022 18.381 15.614 38.641
11 0.8494 2.1019 18.378 15.610 38.628
12 0.8826 2.1725 17.549 15.488 38.125
13 0.8497 2.1024 18.381 15.618 38.644
14 0.8826 2.1728 17.548 15.489 38.130
15 0.8629 2.1383 18.083 15.603 38.667
16 0.8512 2.1050 18.326 15.599 38.576
17 0.8827 2.1730 17.547 15.489 38.130
18 0.8768 2.1673 17.709 15.527 38.380
19 0.8829 2.1730 17.539 15.485 38.113
20 0.8498 2.1032 18.394 15.631 38.686
21 0.8571 2.1411 18.214 15.611 38.998
22 0.8493 2.1012 18.373 15.604 38.605
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208ph /206pp

N
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N
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15.

15.
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208Pb/206p b
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207Pb/204Pb

208pp /206 pp

X*¥¥XxO0p»eOo

0.82 0.83 0.84 0.85 0.86 0.87 0.88 0.89 0.90
207pp/206pp

15.90

15.85

15.80

15.75

15.70

15.65
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ZOSPb/ZOGPb
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3-8-8

No.
9 A 1 No.5
9 A 5 No.9 10 13 16 20
Bl 1 No.1
1 No.7
A
1 No.4
9 10 Bl 4 No.3 6 8 21
B2 1 No.2
C 5 No.12 14 17 18 19
A 2 No.11 22
B2 1 No.15
8 9
8.0 8.0
7.0 A 7.0 A
6.0 A ] 6.0 A
+
O<'=5.0 E &5.0 A
@' iy A
L 4.0 A + Pa0 4
+
3.0 + 3.0
2.0 - " 4 20 - 5
10 . “. 1.0 -
OO T T T T T OO T T T T
10.0 150 200 250 30.0 350 10.0 150 200 250 300 350
Al,O4 Al,05
9 10
8.0 8.0 A
7.0 4 A 7.0 - A AB
6.0 - 6.0 - 18 21
20 AB ° eC
5.0 A " 5.0 A A 8
340 1 o Q40 - R i x
L 10 L 2 A 12 A3 7
3.0 A1 13 16 3.0 - « X X
20 - 1 A 20 - 4 x
1.0 A 1.0 A
0.0 T T T T 0.0 T T T T
10.0 150 20.0 250 300 350 10.0 150 20.0 250 300 350
Al,O3 Al,04
3-8-9
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4 (
4-1
8
7 8
7
8 8
4-1 8
wt we
7 17 (D2 1000 5.6 52.8 1.2
, (D2 1000 4.1 5.5 57.1 1.1
292 ( 1000 3.2 3.3 40.0 0.12
18.19 1100 2.0 3.1 40.4 0.14
7 33.5 0.25
1.23 1000 4.6 6.9 1
5 52.7 0.53
3,5,6 © 1000 3.4 6.4 5
7 B 0 A ( 1000 5.3% 19.5% 1.4%
AR e 1000 2.4% 53.4% 6.1%
TR A XIS
* 1100 * 1.9 *42.3 1.5
* *x 1100 11 |** 1.9 2.7 **  23.8 0.46
**10,11,13 1000 Fkx 1.9 10,11,13
***8,9,16 **x- 1000 3.8% *x* 548 1.7
12.14.15 - 1100 0.58 0.89 51.1 4.3
1100 0.71 52.2% 3.1%
8 1
1100 0.91 56.2% 3.6%
2
1000 4.16% 57.8% 3.6%
3
6 2.5% 6 63.6% 4.8%
1000
6,7,8,9,10 7,8,9,10 3.6% 43.7% 2.3%(7,8,9
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4-1 7 8
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6 7
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a 1 a
b
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6 7
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37 3. 3wtk
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7 8 2
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7
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1100 800 900
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7
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4-1-1
1 P 3. 3wtk
2 C 5. 8wtk
3 7 D 4.9wth
4 D -
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