Supplement Table S1: Detailed sample information including tephra names, coordinates, and references

Sample No. Tephra name Latitude Longitude Sample name in Ref.  Ref.

Holocene 1 To-a (Kemanai pyroclastic flow deposits) 40°23'22.4"N  140°58'00.7"E  TWD-1 Ishimura et al. (2014)
2 To-a (Oyu3 pumice) 40°23224"N  140°58'00.7"E  TWD-2 Ishimura etal. (2014)
3 To-a (Oyu2 ash) 40°23'22.4"'N 140°58'00.7'E = TWD-3 Ishimura et al. (2014)
4 To-a (Oyu1 pumice) 40°23'224"N  140°58'00.7'E = TWD-4 Ishimura et al. (2014)
5 To-a 38°41'56.60"N  141°33'49.36"E
6 To-b (Mayogatai pumice) 40°24'50.0'"N  140°57'40.2"E ~ Kudo-3 Ishimura et al. (2014)
7 To-b (Mayogatai pumice) 40°24'50.0"N  140°57'40.2"E ~ Kudo-4 Ishimura et al. (2014)
8 To-Cu (Utarube ash) 40°2318.66"N  140°5820.78"E TSR-12 Ishimura and Hiramine (2020)
9 To-Cu (Utarube ash) 40°23'18.66"N 140°58'20.78"E TSR-11 Ishimura and Hiramine (2020)
10 To-Cu (Utarube ash) 40°2318.66"N 140°58'20.78"E TSR-10 Ishimura and Hiramine (2020)
11 To-Cu (Utarube ash) 40°2318.66"N  140°58'20.78"E  TSR-9-1 Ishimura and Hiramine (2020)
12 To-Cu (Utarube ash) 40°23'18.66"N  140°5820.78"E TSR-8 Ishimura and Hiramine (2020)
13 To-Cu (Utarube ash) 40°2318.66"N 140°58'20.78"E TSR-7 Ishimura and Hiramine (2020)
14 To-Cu (Utarube ash) 40°2318.66"N 140°58'20.78'E TSR-9-2 Ishimura and Hiramine (2020)
15 To-Cu (Utarube ash) 40°23'18.66"N  140°5820.78"E TSR-6-1 Ishimura and Hiramine (2020)
16 To-Cu (Utarube ash) 40°2318.66"N 140°58'20.78"E TSR-6-2 Ishimura and Hiramine (2020)
17 To-Cu (Kanegasawa pumice) 40°2318.66"N  140°58'20.78"E TSR-5 Ishimura and Hiramine (2020)
18 To-Cu (Kanegasawa pumice) 40°23'18.66"N  140°5820.78"E TSR-4 Ishimura and Hiramine (2020)
19 To-Cu (Chuseri pumice) 40°2318.66"N 140°58'20.78"E TSR-3 Ishimura and Hiramine (2020)
20 To-Cu (Chuseri pumice) 40°2318.66"N  140°58'20.78"E TSR-2 Ishimura and Hiramine (2020)
21 To-Cu (Chuseri pumice) 40°23'18.66"N  140°58'20.78"E TSR-1 Ishimura and Hiramine (2020)
22 Herai ash 40°28'275"N  140°5822.9"E  Kudo-6 Ishimura et al. (2014)
23 Oguni pumice 40°25'08.5"N  140°56'51.9'E  Kudo-7 Ishimura et al. (2014)
24 Oguni pumice 40°11'31.1"N  141°47'11.4"E  OSN-Br-16.94 Ishimura et al. (2014)
25 Oguni pumice 39°25'46.7"N  142°00'36.2"E  KYD-Br3-8.60 Ishimura et al. (2014)
26 To-Nb 40°27'07.6"N  140°54'45.3'E  Kudo-8 Ishimura etal. (2014)
27 To-Nb 40°2713.1"N 140°54'43.2"E ~ Kudo-9 Ishimura et al. (2014)
28 To-Nb 40°2411.3'"N  140°54'55.6"E ~ Kudo-10 Ishimura et al. (2014)
29 To-Nb 40°11'31.1"N 141°47'114"E  OSN-Br-25.65 Ishimura etal. (2014)
30 To-Nb 40°11'31.1"N  141°47'11.4"E  OSN-Br-26.96 Ishimura et al. (2014)
31 To-Nb 40°16'30.41"N  141°42'4.03"E

Pleistocene 32 To-H 40°3427.79"N  141°24'5.31"E 18inLoc.3 Miyazaki and Ishimura (2018)
33 To-HP 40°34'27.79"N  141°24'5.31"E  19in Loc. 3 Miyazaki and Ishimura (2018)
34 To-HP 40°3427.79"N  141°24'5.31"E ~ 20in Loc. 3 Miyazaki and Ishimura (2018)
35 To-HP 40°34'27.79"N  141°24'5.31"E~ 21inLoc.3 Miyazaki and Ishimura (2018)
36 To-HP 40°34'27.79"N  141°24'5.31"E ~ 22in Loc.3 Miyazaki and Ishimura (2018)
37 To-HP 40°3427.79"N  141°24'5.31"E ~ 23in Loc. 3 Miyazaki and Ishimura (2018)
38 To-HP 40°34'27.79"N  141°24'5.31"E 24 inLoc.3 Miyazaki and Ishimura (2018)
39 To-HP 40°34'27.79"N  141°24'5.31"E ~ 25in Loc. 3 Miyazaki and Ishimura (2018)
40 To-BP2 40°34'57"N 141°26'12"E 11in Loc. 2 Miyazaki and Ishimura (2018)
41 To-BP2 40°34'57"N 141°26'12'"E 12in Loc.2 Miyazaki and Ishimura (2018)
42 To-BP2 40°34'57"N 141°26'12"E 13in Loc. 2 Miyazaki and Ishimura (2018)
43 To-Of 40°26'35.59"N  141°3919.22"E 47 in Loc. 8 Miyazaki and Ishimura (2018)
44 To-G 40°32'33.83"N  141°27'12.97"E  28in Loc. 4 Miyazaki and Ishimura (2018)
45 To-G 40°32'33.83"N  141°2712.97"E  29in Loc.4 Miyazaki and Ishimura (2018)
46 To-G 40°32'33.83"N  141°27'12.97"E  30in Loc.4 Miyazaki and Ishimura (2018)
47 To-G 40°30'59.56"N  141°35'40.71"E  38in Loc.5 Miyazaki and Ishimura (2018)
48 To-Kb 40°32'33.83"N  141°27'12.97"E  31in Loc.4 Miyazaki and Ishimura (2018)
49 To-Ok, 40°26'35.59"N  141°3919.22"E  48in Loc. 8 Miyazaki and Ishimura (2018)
50 To-AP 40°26'35.59"N  141°3919.22"E  49in Loc. 8 Miyazaki and Ishimura (2018)
51 To-CP 40°26'35.59"N  141°3919.22"E  50in Loc. 8 Miyazaki and Ishimura (2018)
52 NP 40°26'35.59"N  141°3919.22"E  53in Loc. 8 Miyazaki and Ishimura (2018)




Supplement Table S2: Individual data, mean values, and standard deviations for the major element composition

Sample No. 1

O NO OB WN -
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©

10
11
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SD

Sample No. 3

W ~NO OB~ WN -

Sample No. 4

W ~NO A WN -

SiO,
756
772
76.3
76.4
76.4
77.2
771
77.0
76.8
76.5
76.4
76.2
77.0
76.6
77.0
76.9
76.7
0.4

SiO,
76.3
76.5
76.5
76.6
76.5
76.6
76.3
77.3
771
76.5
771
76.6
776
76.7
772
76.3
76.7
04

SiO,
76.6
77.2
76.7
76.8
76.4
76.5
76.9
76.6
77.0
76.4
77.0
772
76.8
76.9
76.3
76.6
76.7
0.3

SiO,
76.8
76.8
76.4
76.7
76.8
76.5
76.7
76.8

TiO,
0.5
0.2
0.5
0.6
04
04
0.3
0.3
0.5
0.4
04
0.3
0.3
04
0.3
0.5
04
0.1

TiO,
0.3
0.4
05
0.3
0.4
05
05
0.3
0.3
04
0.3
04
0.2
05
0.2
06
0.4
0.1

TiO,
04
0.2
0.3
04
0.5
04
04
0.5
04
04
0.3
0.3
04
0.3
0.5
04
04
0.1

TiO,
04
04
04
0.3
04
04
04
0.3

ALLO,
134
13.0
12.9
1238
13.0
12.7
13.1
13.0
12.9
13.0
13.0
13.4
128
12.8
13.0
12.9
13.0
0.2

AlLO,
13.1
13.0
13.0
13.2
13.0
12.7
129
13.0
129
129
13.0
128
13.1
12.8
13.0
129
13.0
0.1

Al,O;
13.0
131
12.8
129
129
131
129
131
129
129
129
129
129
13.0
129
13.0
129
0.1

AlO3
13.0
13.0
13.0
13.0
12.8
12.9
12.9
13.0

FeO*
2.0
1.8
2.0
1.9
2.0
1.9
1.6
1.9
1.8
1.8
1.9
2.0
1.9
1.9
1.8
1.9
1.9
01

FeO*
1.9
2.0
1.9
1.9
2.1
2.0
2.0
17
1.8
1.9
2.0
2.0
1.7
1.9
1.7
2.0
1.9
0.1

FeO*
2.0
1.8
1.9
1.8
20
1.8
1.9
1.8
1.8
2.0
1.9
1.8
1.9
1.8
1.8
1.9
1.9
0.1

FeO*
1.8
1.8
1.9
1.9
1.9
1.9
1.8
1.9

MnO
0.2
0.0
0.3
0.2
0.2
0.1
0.1
0.1
0.1
0.2
0.2
0.1
0.1
0.2
0.0
0.1
0.1
0.1

MnO
0.2
0.1
0.2
0.1
0.1
0.2
0.2
0.0
0.1
0.2
0.0
0.2
0.0
0.2
0.1
0.2
0.1
0.1

MnO
0.1
0.1
0.1
0.0
0.2
0.2
0.1
0.1
0.2
0.1
0.1
0.0
0.1
0.1
0.3
0.2
0.1
0.1

MnO
0.1
0.2
0.2
0.1
0.1
0.2
0.2
0.0

MgO
0.6
0.5
0.5
0.6
0.5
0.5
0.5
0.6
0.5
0.5
0.6
0.6
0.5
0.5
0.6
04
0.5
0.0

MgO
0.6
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.6
04
0.5
0.5
0.5
0.5
0.1

MgO
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.0

MgO
0.5
0.5
0.6
0.5
0.6
0.5
0.5
0.5

CaO
24
2.0
21
2.1
2.0
1.9
2.1
1.9
21
2.1
2.0
2.2
2.0
2.0
1.9
2.0
2.0
0.1

CaOo
2.1
2.0
21
2.0
1.9
2.0
2.1
1.9
1.9
2.2
2.0
21
1.8
2.1
2.0
2.1
2.0
0.1

CaOo
2.1
1.9
21
2.2
2.2
21
2.0
2.0
1.9
2.1
2.0
2.0
2.0
1.9
2.0
2.1
2.0
0.1

CaOo
2.1
2.0
21
2.1
21
21
2.0
2.2

14
1.3
14
14
1.3
1.2
1.2
1.2
14
14
14
13
1.2
14
13
1.3
1.3
0.1

1.3
1.3
14
13
1.3
14
14
1.2
1.2
14
1.3
1.3
1.2
14
1.3
14
1.3
0.1

K0
1.4
1.3
13
1.3
1.3
13
1.4
14
14
13
1.3
13
13
1.3
13
1.2
1.3
0.0

K20
1.3
13
1.3
1.3
13
14
1.3
13

NaZO
41
4.1
41
41
4.2
4.0
41
4.1
41
4.2
4.1
4.0
41
4.1
41
4.0
4.1
0.0

NaZO
4.2
4.2
4.0
4.1
4.2
4.2
4.1
4.1
4.0
4.1
3.9
4.0
4.1
4.0
41
4.0
4.1
0.1

NazO
4.1
4.0
4.2
4.1
41
41
4.1
4.0
4.0
4.1
41
4.0
4.1
41
4.4
4.1
41
0.1

NazO
4.1
4.2
41
4.2
4.0
41
4.2
4.0

Total**

98.1
96.9
98.4
98.7
98.3
97.2
98.8
96.9
97.8
98.4
99.3
97.7
97.9
98.0
96.7
974
97.9
0.8

Total**

97.3
97.7
98.8
98.7
98.9
98.3
98.1
97.2
98.6
98.1
96.8
96.6
97.8
97.8
98.0
98.6
97.9
0.7

Total**

98.3
97.2
98.5
97.5
98.6
99.0
97.9
97.3
98.0
98.9
97.9
96.8
97.0
96.6
96.0
97.4
97.7
0.9

Total**

98.9
97.9
98.4
97.7
95.4
98.9
95.9
97.4

Comment

To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits
To-a (Kemanai pyroclastic flow deposits

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Comment

To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)
To-a (Oyu3 pumice)

Comment

To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)
To-a (Oyu2 ash)

Comment

To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
To-a (Oyu1 pumice
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10
1
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13
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16
Ave.
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Sample No. 5

0 ~NO G WN -

Sample No. 6

W ~NO OB WN -

Sample No. 7

O ~NO U WN -

A a a A a©
A WN-=2O0

76.8
76.6
76.8
76.3
76.9
76.7
77.2
76.3
76.7
0.2

SiO,
76.6
76.8
76.8
76.5
76.4
76.3
774
76.6
76.6
76.8
77.0
76.9
76.7
76.5
76.9
77.0
76.7
76.2
76.7
0.3

SiO,
76.9
76.7
76.6
76.9
76.6
76.8
76.6
76.9
772
76.8
77.5
76.3
771
76.6
76.2
76.7
76.2
76.5
76.7
0.3

SiO,
771
772
76.9
76.8
771
76.5
76.9
772
76.5
78.0
784
77.5
76.6
772

0.3
04
04
04
0.3
04
0.3
0.5
04
0.1

TiO,
04
04
0.4
04
0.5
0.5
0.2
04
0.4
0.3
0.3
0.2
0.5
04
0.2
0.3
04
0.5
04
0.1

TiO,
0.3
0.3
0.2
0.3
0.3
0.3
0.3
0.4
0.2
04
0.2
04
04
0.3
05
0.3
0.3
0.3
0.3
0.1

TiO,
0.3
0.3
04
04
0.3
04
0.3
0.3
04
0.2
0.2
0.1
0.3
0.3

12.9
12.8
12.9
13.0
13.1
12.9
13.0
13.0
12.9
0.1

AlO3
13.0
12.9
13.0
12.9
13.0
13.0
13.1
131
13.1
12.9
13.0
13.1
12.9
13.0
13.1
13.1
12.9
13.0
13.0
0.1

AlLLO,
135
13.3
133
13.3
13.1
133
13.3
13.1
132
129
13.1
132
129
134
133
13.3
13.7
134
13.3
0.2

AlLO,
132
13.1
13.0
13.1
13.1
13.2
133
13.0
13.1
129
13.3
13.2
132
13.1

1.9
2.0
2.0
2.0
1.8
1.9
1.7
2.0
1.9
0.1

FeO*
1.8
1.8
1.8
2.0
1.9
1.9
1.7
1.8
1.7
1.7
1.8
1.9
1.9
1.8
1.9
1.9
1.8
2.0
1.8
0.1

FeO*
1.6
1.6
1.6
1.6
17
1.7
1.7
17
1.6
1.9
17
1.8
1.8
17
1.7
1.6
1.4
1.8
1.7
0.1

FeO*
1.6
15
1.6
1.6
15
1.7
1.5
1.6
1.8
1.3
1.7
15
1.6
15

0.1
0.1
0.1
0.2
0.1
0.1
0.0
0.2
0.1
0.1

MnO
0.1
0.1
0.1
0.1
0.2
0.1
0.0
0.1
0.1
0.0
0.0
0.0
0.2
0.3
0.0
0.0
0.2
0.2
0.1
0.1

MnO
0.1
0.1
0.1
0.0
0.2
0.0
0.2
0.2
0.0
0.3
0.0
0.1
0.1
0.1
0.2
0.0
0.1
0.1
0.1
0.1

MnO
0.0
0.1
0.1
0.1
0.1
0.2
0.0
0.1
0.2
0.1
0.1
0.1
0.1
0.0

0.6
0.6
0.5
0.6
0.6
0.5
0.5
0.5
0.5
0.0

MgO
0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.5
0.5
0.6
0.6
0.5
05
0.6
0.5
0.6
0.5
0.5
0.5
0.0

MgO
04
04
0.6
0.5
0.5
0.6
0.5
04
0.5
0.5
0.5
0.6
04
0.5
0.6
0.5
0.3
0.5
0.5
0.1

MgO
0.5
0.5
0.5
0.4
0.5
0.5
0.4
0.5
0.5
0.3
0.5
0.5
0.5
0.5

2.0
20
2.0
21
20
21
2.0
21
21
0.1

CaOo
2.1
21
21
2.1
21
21
1.9
2.0
2.0
2.1
2.0
1.9
2.0
21
2.0
2.0
2.0
2.2
2.0
0.1

CaOo
1.9
1.9
21
1.9
2.1
1.9
1.9
1.8
2.0
1.9
1.8
21
17
1.9
21
2.1
2.2
1.9
2.0
0.1

CaO
1.9
2.0
1.9
21
1.9
2.0
2.0
1.9
1.8
0.9
1.9
1.8
2.0
1.9

1.2
14
1.3
14
1.3
14
1.2
1.3
1.3
0.1

K20
14
14
1.3
14
14
1.3
1.2
13
14
14
1.2
1.2
14
13
1.3
1.2
13
14
1.3
0.1

13
1.3
13
1.2
1.3
13
13
1.5
13
14
1.3
13
1.5
1.2
13
13
1.3
13
13
0.1

1.3
13
14
14
13
14
1.3
1.2
1.3
1.9
13
1.2
13
13

4.2
4.2
4.2
4.2
4.1
4.1
41
4.1
4.1
0.1

NazO
4.1
41
41
4.2
4.0
4.3
4.2
4.2
41
4.2
4.2
4.2
3.9
41
41
4.1
4.3
41
4.1
0.1

NaZO
4.1
4.4
4.2
43
4.2
4.2
4.1
4.0
4.0
4.1
4.0
41
4.0
4.2
4.2
4.2
4.6
4.3
4.2
0.1

NaZO
4.2
4.2
4.2
41
4.2
4.2
4.4
43
4.4
4.4
2.8
41
4.3
4.2

98.4
98.1
97.9
98.7
974
98.1
95.7
98.1
97.7
11

Total**

98.1
97.1
97.3
97.7
98.5
98.1
97.4
97.3
98.3
97.2
97.3
96.9
97.1
98.5
97.0
96.5
98.0
98.1
97.6
0.6

Total**

97.6
98.3
98.2
93.4
97.5
97.3
99.0
98.3
97.0
98.6
97.9
98.5
98.5
97.9
98.2
97.9
97.6
98.7
97.8
1.2

Total**

97.7
98.5
98.1
98.7
98.9
98.9
98.2
98.9
98.6
96.8
98.0
97.6
98.9
97.6

To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)
To-a (Oyu1 pumice)

Comment
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a
To-a

Comment

To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)

Comment

To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)



15
16
17
18
Ave.
SD

Sample No. 8

O ~NO U WN -

NMNMNMNNRNS 2 A O 8 A ©
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Sample No. 9

O ~NO U WN -

NMNOMNMNMNRNS 2 A O 8 A ©
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Ave.
SD

Sample No. 10

O WN =

76.8
774
77.0
76.6
771
0.5

SiO,
76.5
74.0
76.5
75.9
75.3
75.8
77.2
75.9
771
73.2
78.3
75.6
753
76.2
75.9
75.7
76.8
75.4
74.9
77.8
70.7
756
744
77.0
75.7
1.6

SiO,
747
76.2
76.4
754
75.2
73.0
74.6
751
74.9
761
74.0
75.7
756
75.6
75.2
755
747
74.9
75.0
76.0
74.3
751
747
75.9
752
0.8

SiO,
75.9
75.0
77.0
76.0
79.0
771

0.3
0.3
04
0.3
0.3
01

TiO,
05
05
05
05
0.6
0.7
0.3
0.4
0.4
05
05
06
06
0.4
0.4
05
0.4
06
0.4
0.6
05
05
0.4
0.4
05
0.1

TiO,
05
04
0.4
0.3
05
0.4
0.2
06
0.6
04
06
0.6
05
05
0.6
05
05
0.2
06
04
0.4
06
04
05
05
0.1

TiO,
0.5
0.5
04
0.2
0.1
04

13.1
13.1
13.2
13.2
13.1
0.1

AlL,O,
128
14.2
12.9
13.1
13.2
12.7
128
13.1
12.6
1438
12.2
13.2
13.1
13.0
13.1
13.1
13.0
13.2
135
119
16.5
13.1
14.4
12.6
132
0.9

AlLO,
135
13.1
13.1
134
13.3
155
148
13.2
13.3
132
12.7
13.1
132
13.2
13.2
132
134
14.4
136
13.8
12.6
133
14.3
13.2
135
0.7

ALLO,
13.1
136
12.7
13.8
12.6
125

1.7
1.6
1.5
1.6
1.6
0.1

FeO*
2.1
2.1
2.0
2.2
2.4
2.7
2.1
2.3
2.0
2.1
1.8
2.2
2.5
2.2
2.3
2.4
2.2
2.4
2.6
2.2
1.6
2.4
1.9
2.1
2.2
0.2

FeO*
2.6
21
2.1
2.4
2.6
1.7
1.5
25
24
2.2
3.1
24
2.2
24
24
2.5
2.7
15
2.2
15
34
2.5
1.9
2.1
2.3
0.5

FeO*
2.4
2.4
1.9
1.8
1.2
2.4

0.2
0.0
0.2
0.1
0.1
0.1

MnO
0.2
0.2
0.0
0.1
0.1
0.2
0.0
0.1
0.1
0.2
0.1
0.2
0.4
0.1
0.1
0.1
0.0
0.1
0.1
0.1
0.1
0.3
0.1
0.1
0.1
0.1

MnO
0.2
0.1
0.1
0.0
0.1
0.0
0.0
0.3
0.3
0.1
04
0.1
0.2
0.2
0.2
0.2
0.2
0.0
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.1

MnO
0.1
0.2
0.1
0.0
0.0
0.1

0.5
0.5
04
0.5
0.5
0.1

MgO
04
0.6
0.4
0.5
0.6
0.8
0.6
0.6
0.5
0.6
0.3
0.5
0.5
0.6
0.6
0.7
05
0.6
0.7
0.7
0.5
0.6
04
0.5
0.5
0.1

MgO
0.7
0.5
0.4
0.7
0.7
0.4
0.3
0.6
0.5
0.6
11
0.7
0.6
0.7
0.6
0.6
0.7
0.3
0.6
0.3
1.7
0.6
0.5
0.6
0.6
0.3

MgO
0.6
0.6
04
0.3
04
0.5

1.9
1.8
1.9
2.0
1.9
0.2

CaOo
1.9
3.0
2.2
2.3
2.3
21
2.0
2.2
2.0
3.3
14
2.3
2.2
2.2
2.3
2.3
1.9
24
25
17
4.8
2.3
2.8
1.8
2.3
0.7

CaO
2.6
2.3
2.0
2.5
24
3.3
2.8
24
25
21
3.0
24
2.2
2.3
24
2.3
26
24
2.5
2.3
24
2.6
29
2.3
2.5
0.3

CaOo
2.3
24
2.0
2.3
1.6
1.8

1.3
1.3
1.3
1.3
1.3
0.1

K0
1.4
11
1.3
1.6
14
1.3
1.2
1.3
1.5
1.1
1.6
1.4
1.3
1.3
1.3
1.3
1.3
1.3
1.2
1.5
0.6
1.6
11
1.5
1.3
0.2

Kzo
1.2
1.3
1.3
1.3
1.2
1.0
1.1
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.5
1.3
1.3
1.2
1.3
1.0
1.3
1.3
0.1

Kzo
1.3
1.3
13
1.1
1.3
15

43
4.2
4.2
43
4.1
04

NaZO
4.3
4.2
4.3
3.9
4.1
3.8
3.9
4.0
3.8
4.3
3.9
41
4.0
3.9
3.9
4.0
4.0
4.0
41
3.8
4.8
3.8
4.6
4.0
41
0.2

NagO
3.9
4.0
4.1
41
4.1
4.7
4.7
4.0
4.2
41
3.9
3.9
4.2
4.1
4.1
4.0
4.1
4.7
41
43
3.8
3.9
4.1
4.0
41
0.3

Na2O
3.9
41
4.1
4.4
3.9
3.9

98.6
97.9
99.3
98.9
98.3
0.6

Total**

96.3
98.6
97.5
94.8
98.5
99.8
97.0
98.0
94.8
98.1
96.1
96.1
98.7
94.5
97.2
95.5
97.6
97.8
98.0
95.1
99.0
952
98.3
97.5
971
1.5

Total**

994
97.8
97.8
97.4
98.5
96.2
96.4
98.8
97.6
98.2
96.9
98.4
96.2
98.4
97.9
98.5
97.2
97.1
98.9
99.4
98.2
98.8
93.7
96.3
97.7
1.3

Total**

98.0
97.7
97.5
95.1
93.5
95.9

To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)
To-b (Mayogatai pumice)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)



7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
Ave.
SD

Sample No. 11

0N G WN -

Sample No. 12

O ~NO U WN -

©

10
11
12
13
14
15
16
17
18
19
20
Ave.
SD

Sample No. 13
1

75.0
76.4
76.2
729
73.0
75.1
75.8
75.8
76.3
75.8
77.5
75.2
755
754
72.9
74.8
76.3
75.6
14

SiO,
70.9
76.3
751
74.7
72.6
74.8
744
76.4
755
76.0
74.5
70.0
75.5
75.8
74.9
75.5
75.7
773
76.1
73.2
747
1.8

SiO,
756
76.9
72.9
753
75.7
75.7
751
75.6
746
75.7
76.0
75.2
755
69.5
75.9
751
74.8
74.8
76.3
76.4
751
1.6

SiO,
76.8

0.6
0.2
0.5
0.6
04
0.7
04
0.6
0.6
0.5
0.5
0.5
0.6
0.6
04
0.6
0.5
0.5
0.1

TiO,
0.3
04
0.5
0.6
0.3
0.5
0.6
04
0.6
04
0.5
0.2
0.5
0.6
0.5
0.5
0.5
0.3
0.5
0.3
04
0.1

TiO,
04
04
04
0.5
04
0.6
0.3
0.6
0.6
04
0.5
0.5
0.5
04
0.6
0.5
0.2
0.6
0.3
04
04
0.1

TiO,
0.6

13.0
13.7
131
15.0
15.0
13.3
13.2
13.0
12.8
13.0
12.2
13.2
13.2
124
154
13.3
12.8
13.3
0.8

AlO3
16.9
131
12.8
13.6
16.1
13.6
13.7
13.0
13.2
13.2
13.5
17.6
13.2
13.0
13.7
13.2
13.2
12.8
13.1
154
13.9
14

AlO;
13.2
129
144
134
134
131
14.3
131
135
13.2
13.6
129
135
17.5
13.2
135
14.5
13.7
134
13.0
13.7
1.0

Al,O5
115

25
1.8
21
2.0
21
24
24
2.4
22
2.6
2.2
25
23
2.8
1.7
2.7
2.3
22
04

FeO*
1.6
2.2
2.8
2.4
1.2
25
2.5
21
23
21
26
1.8
25
24
24
2.3
22
1.8
2.3
1.9
22
04

FeO*
2.4
2.0
24
2.2
2.2
24
1.9
2.3
2.5
2.3
24
25
2.4
1.7
24
2.3
2.2
24
2.2
21
2.3
0.2

FeO*
31

0.3
0.0
0.1
0.2
0.3
0.3
0.2
0.2
0.2
0.1
0.1
0.3
0.2
0.3
0.1
0.2
0.2
0.1
0.1

MnO
0.1
0.0
0.1
0.1
0.1
0.2
0.2
0.1
0.3
0.2
0.2
0.0
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.0
0.1
0.1

MnO
0.1
0.0
0.2
0.1
0.1
0.2
0.0
0.2
0.3
0.1
0.1
0.2
0.2
0.2
0.2
0.1
0.0
0.2
0.0
0.1
0.1
0.1

MnO
0.2

0.8
04
0.6
0.5
0.5
0.7
0.6
0.5
0.3
0.6
04
0.6
0.5
1.0
0.3
0.8
0.6
0.5
0.2

MgO
0.3
0.6
11
0.8
0.2
0.7
0.7
0.5
0.6
0.5
0.7
0.5
0.6
0.6
0.7
0.7
0.7
0.5
0.5
0.5
0.6
0.2

MgO
0.7
0.5
1.0
0.7
0.7
0.6
0.4
0.7
0.7
0.7
0.6
1.2
0.7
0.5
0.5
0.7
0.6
0.7
0.6
0.6
0.7
0.2

MgO
1.0

24
24
2.2
3.3
3.3
24
2.2
21
2.2
23
1.7
23
24
22
3.5
24
1.8
23
0.5

CaOo
4.2
2.3
24
2.6
3.5
2.6
2.8
2.2
24
2.3
2.7
4.5
2.3
2.2
2.6
24
24
1.8
2.2
34
2.7
0.7

CaO
24
2.0
3.2
24
24
2.2
2.6
2.3
26
2.3
25
25
2.3
4.6
2.3
2.6
29
26
2.3
2.2
26
0.6

CaOo
1.6

14
11
1.2
1.2
11
13
1.3
1.3
14
1.2
14
1.3
1.3
14
1.2
1.2
14
1.3
0.1

K20
0.8
13
1.2
1.2
11
1.3
1.2
13
1.3
14
1.2
0.8
1.3
13
1.2
1.2
13
14
1.3
1.0
1.2
0.2

Kzo
1.3
1.3
1.2
1.3
1.2
1.2
1.2
14
1.3
1.3
1.2
1.3
1.2
0.9
1.2
1.3
1.0
1.2
1.2
1.3
1.2
0.1

K0
13

4.2 971
4.0 98.5
4.0 96.2
4.5 991
43 99.9
4.1 98.1
4.1 96.8
4.1 98.3
41 99.0
3.9 93.7
4.0 94.7
41 98.0
4.1 96.1
3.9 99.8
4.6 97.9
4.0 98.3
4.1 95.9
41 97.2
0.2 1.8

Na,O Total**

5.0 96.7
3.9 97.6
3.9 98.0
4.1 98.5
4.8 97.3
4.0 96.5
4.0 99.7
41 95.8
3.9 97.7
4.0 96.7
4.2 96.0
4.7 98.9
3.9 98.5
3.9 97.6
4.0 97.6
4.1 984
3.9 98.6
4.0 991
4.0 974
4.4 97.4
4.1 97.7
0.3 1.0

Na,O Total**

4.0 98.6
4.0 95.7
4.3 98.8
4.0 97.8
4.0 97.5
3.9 98.1
43 97.7
4.0 98.7
3.9 98.0
42 95.8
31 96.7
3.8 98.0
3.8 98.6
4.7 99.0
3.8 98.9
4.0 98.4
3.9 98.1
4.0 98.5
3.8 97.2
3.9 97.5
4.0 97.9
0.3 0.9

Na,O Total**
3.9 96.4

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment
To-Cu (Utarube ash)
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1
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13
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20
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Sample No. 14

0 ~NO G WN -
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Sample No. 15

O ~NO U WN -

749
76.2
75.9
75.7
776
77.0
76.9
76.3
78.4
74.8
77.8
68.8
753
78.0
75.3
744
76.8
76.2
77.0
76.6
76.0
2.0

SiO,
75.7
7.7
7.7
77.8
73.7
751
75.6
74.8
74.9
751
75.5
754
784
74.9
754
75.0
69.7
753
751
754
74.8
1.9

SiO,
747
76.7
74.2
742
75.2
74.8
76.5
743
754
74.8
76.3
75.2
76.0
75.9
746
752
75.9
74.2
74.8
74.8
74.5
752

0.6
0.3
0.5
0.5
04
0.6
0.5
0.5
04
0.5
04
0.2
0.6
04
0.5
04
04
04
0.5
0.5
0.5
0.1

TiO,
0.5
04
04
0.5
0.5
0.5
0.3
0.5
0.6
0.5
0.5
0.4
0.2
04
0.6
0.6
04
0.6
0.5
0.7
0.5
0.1

TiO,
05
04
0.6
06
05
05
04
06
0.6
05
0.3
05
06
05
05
06
0.3
0.3
04
0.3
0.7
05

13.2
13.3
13.0
13.0
12.6
11.6
12.6
13.0
12.0
13.7
124
18.8
13.2
12.3
13.3
14.4
12.7
13.2
12.7
12.8
131
15

AlO3
13.3
16.3
16.1
121
14.2
134
13.8
13.6
134
13.2
134
13.8
124
13.8
11.8
12.9
17.4
13.1
134
13.2
13.7
14

ALLO,
136
12.7
13.6
136
13.7
13.7
13.0
13.7
12.9
136
13.3
13.6
13.0
135
135
133
13.6
14.6
135
13.6
135
135

2.7
21
23
23
2.0
2.7
2.0
2.4
1.9
23
21
1.2
24
22
23
2.0
1.9
2.0
1.9
21
22
04

FeO*
21
1.8
1.8
21
2.3
24
21
24
2.6
2.6
23
2.0
1.5
23
3.2
2.6
1.7
24
25
24
23
04

FeO*
2.5
21
2.7
2.6
2.7
24
2.1
2.6
24
2.5
2.0
2.1
2.3
1.8
2.6
2.5
2.0
2.1
2.5
25
2.6
2.4

0.3
0.0
0.1
0.2
0.0
0.2
0.2
0.1
0.0
0.2
0.0
0.0
0.2
0.0
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.1

MnO
0.2
0.0
0.2
0.2
0.2
0.3
0.0
0.1
0.2
0.2
0.2
0.0
0.1
0.2
0.3
0.3
0.1
0.2
0.2
0.2
0.2
0.1

MnO
0.2
0.1
0.2
0.2
0.2
0.1
0.2
0.3
0.3
0.2
0.1
0.2
0.2
0.2
0.2
0.1
0.0
0.0
0.2
0.0
0.2
0.2

0.6
0.6
0.6
0.6
04
0.8
04
0.6
0.5
0.6
04
0.3
0.6
04
0.7
04
0.5
0.5
04
0.3
0.5
0.2

MgO
0.6
0.5
0.6
0.3
0.6
0.7
0.5
0.7
0.7
0.6
0.6
04
04
0.7
1.3
0.8
0.4
0.6
0.7
0.6
0.6
0.2

MgO
0.7
0.6
0.7
0.7
0.7
0.7
0.5
0.7
0.7
0.6
0.6
0.4
0.6
0.4
0.7
0.7
0.7
0.5
0.7
0.7
0.7
0.6

25
23
2.2
23
1.8
1.8
2.0
22
1.7
27
1.7
5.2
24
1.6
25
27
20
2.2
21
20
23
0.7

CaOo
2.3
3.9
3.7
17
2.9
24
24
2.7
24
24
24
2.7
1.6
2.6
2.2
25
4.5
24
24
2.3
2.6
0.7

CaO
2.5
2.1
27
2.8
26
26
21
27
2.2
2.6
2.3
26
2.3
24
27
24
24
3.0
2.7
27
27
2.5

1.3
1.2
14
1.3
1.3
15
14
1.3
14
1.3
1.3
0.7
1.3
1.3
1.3
1.2
14
1.3
14
1.3
13
0.1

K20
1.3
1.0
1.0
14
1.2
1.3
1.2
1.2
1.3
14
1.2
11
14
1.2
14
1.3
1.0
1.3
1.3
1.3
1.2
0.1

Kzo
1.3
1.3
1.3
1.2
1.3
1.2
1.3
1.2
1.3
1.2
1.3
1.2
1.3
1.2
1.2
1.3
1.2
11
1.2
1.3
1.3
1.2

4.0
4.0
4.0
41
4.0
3.8
4.0
3.7
3.8
4.0
3.9
4.9
4.0
3.8
4.1
4.4
4.1
4.3
4.0
4.2
4.0
0.3

NazO
4.1
4.5
4.6
3.9
4.4
3.9
4.1
41
4.0
4.0
4.0
4.3
4.1
4.0
3.7
4.1
4.9
41
4.0
4.0
41
0.3

NagO
4.0
4.0
4.0
4.0
3.1
4.0
4.0
4.0
4.1
41
3.9
4.1
3.8
4.1
4.0
4.0
3.9
4.2
4.0
4.1
3.9
4.0

97.7
97.2
97.8
96.2
991
95.8
98.1
974
96.7
96.8
971
98.7
95.0
95.9
98.5
96.7
95.8
95.0
95.6
975
96.9
1.2

Total**

96.4
99.7
98.8
98.0
99.1
98.3
97.9
97.7
98.2
95.7
98.3
98.1
97.5
98.6
974
974
98.4
97.5
97.7
98.4
98.0
0.9

Total**

97.3
96.0
98.1
98.0
97.3
97.9
954
99.2
96.0
991
96.8
98.1
97.7
99.1
96.1
96.4
96.2
97.1
97.4
94.3
98.3
97.2

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)



SD

Sample No. 16

0 ~NO G WN -

Sample No. 17

O ~NO U WN -

NN = 2 2 2 2 a2 a a4 ©
0O OWoO~NOOPAWN-=-O0

Ave.
SD

Sample No. 18

O ~NO U WN -

A A A A a A a©
O ~NO O WN-=2O

0.8

SiO,
751
75.1
77.2
74.6
74.9
745
754
74.6
78.3
75.5
743
745
74.8
74.8
77.9
751
747
747
75.6
74.9
753
11

SiO,
759
74.0
74.5
747
747
75.0
74.6
747
74.7
747
747
71.0
745
75.7
746
74.9
743
746
749
746
74.6
74.6
0.9

SiO,
74.6
747
74.6
74.6
749
745
74.4
74.6
747
74.0
747
74.6
74.4
743
744
74.6
74.4
745

0.1

TiO,
0.6
04
0.4
0.6
0.5
0.5
0.6
04
0.3
04
0.5
0.5
0.5
0.6
0.3
0.5
0.5
0.5
0.5
04
0.5
0.1

TiO,
0.6
0.5
0.5
0.5
0.5
04
0.6
0.5
0.6
0.5
0.5
04
0.5
0.3
0.5
0.5
0.6
0.5
04
0.5
0.5
0.5
01

TiO,
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.6
0.5
0.5
0.6
0.5

04

AlO3
13.5
13.8
12.7
13.5
13.6
13.9
13.0
13.8
124
134
13.6
13.8
13.6
13.8
12.6
13.5
13.6
13.7
13.3
13.6
134
0.4

AlLO,
132
14.0
13.7
13.7
13.8
13.7
135
13.8
13.7
13.7
13.6
16.4
136
134
13.7
13.7
13.6
13.9
13.7
13.8
13.7
13.8
0.6

A|203
13.7
13.8
13.6
13.8
13.7
13.6
13.7
13.8
13.7
13.9
13.7
13.8
13.8
13.5
13.6
13.7
13.6
13.5

0.3

FeO*
2.4
2.2
1.7
2.5
24
23
2.5
24
14
2.4
2.7
25
2.5
24
1.6
2.3
24
25
2.3
2.5
23
0.3

FeO*
2.1
24
24
2.3
24
2.3
2.5
2.3
24
2.5
24
1.8
2.5
24
24
2.5
25
24
2.4
24
25
2.4
0.2

FeO*
25
2.4
2.5
25
2.4
2.6
2.6
2.5
2.5
2.8
2.4
2.5
2.6
2.6
2.5
2.4
2.6
2.6

0.1

MnO
0.2
0.1
0.1
0.3
0.1
0.1
0.3
0.2
0.0
0.2
0.2
0.1
0.2
0.1
0.1
0.2
0.1
0.1
0.2
0.2
0.1
0.1

MnO
0.1
0.2
0.1
0.2
0.1
0.0
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.0
0.1
0.2
0.2
0.1
0.2
0.2
0.2
0.2
0.1

MnO
0.1
0.3
0.1
0.2
0.1
0.2
0.2
0.1
0.1
0.2
0.1
0.1
0.1
0.3
0.2
0.2
0.3
0.2

0.1

MgO
0.6
0.6
04
0.7
0.7
0.7
0.7
0.8
04
0.7
0.7
0.7
0.7
0.6
0.5
0.6
0.7
0.7
0.6
0.7
0.6
0.1

MgO
0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.7
0.4
0.7
0.6
0.7
0.6
0.7
0.7
0.7
0.7
0.8
0.7
0.1

MgO
0.7
0.6
0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.7
0.7
0.7
0.7
0.7
0.8
0.7
0.7

0.2

CaOo
2.6
2.5
2.0
25
2.6
2.7
25
2.6
1.8
24
2.7
2.7
2.6
2.6
1.9
2.6
2.7
2.6
2.3
2.6
25
0.3

CaO
2.5
2.8
2.8
2.6
27
27
2.7
26
26
2.6
2.8
4.1
2.7
25
27
2.6
2.8
26
2.6
26
27
2.7
0.3

CaOo
2.7
2.6
2.7
2.6
2.6
2.7
2.7
2.6
2.6
2.8
2.7
2.7
2.8
2.7
2.8
2.8
2.7
2.8

0.1

K20
1.3
1.2
14
1.2
1.2
1.2
1.2
1.2
14
1.2
1.2
1.3
1.2
1.2
1.3
1.3
13
11
1.2
1.2
1.2
0.1

Kzo
1.3
1.2
1.2
1.2
1.2
1.2
1.2
1.3
11
1.2
1.3
0.9
1.2
1.2
1.2
1.2
1.3
11
1.2
1.1
11
1.2
0.1

Kzo
1.2
11
1.2
1.3
1.2
1.2
1.1
1.2
1.2
1.1
1.3
1.1
1.2
1.2
13
1.2
1.3
1.2

0.2

Na,O
3.9
4.2
41
4.1
4.0
41
3.9
41
41
4.0
4.0
4.0
4.0
41
4.0
4.0
4.0
4.0
4.0
41
4.0
0.1

NagO
3.9
4.1
4.1
4.0
4.0
4.1
4.0
4.1
4.1
41
4.0
4.7
4.0
4.0
4.1
4.0
4.0
4.1
4.0
4.1
4.0
41
0.2

Na2O
41
4.0
4.2
3.9
4.0
4.0
4.0
4.0
4.0
3.9
4.0
3.9
3.8
4.0
4.0
4.0
3.9
3.9

13

Total**
97.6
99.0
98.0
99.9
98.5
98.4
98.6
99.3
94.5
98.4
99.5
99.4
97.9
98.3
98.7
99.0
96.7
98.9
97.8
98.0
98.3
1.2

Total**
98.3
99.4
99.3
99.3
98.7
98.9
98.4
98.6
98.8
98.4
97.8
98.5
99.1
98.6
99.0
99.1
99.0
98.9
98.1
98.0
98.7
98.7
0.4

Total**
99.5
99.2
94.2
99.3
98.9
99.2
98.9
98.9
98.6
994
99.0
99.4
98.3
100.0
99.6
98.7
99.3
97.3

Comment

To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)
To-Cu (Utarube ash)

Comment

To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)

Comment

To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)
To-Cu (Kanegasawa pumice)



19 745 06 13.6 25 0.2 07 28 13 39 99.0 To-Cu (Kanegasawa pumice)

20 739 05 136 2.7 02 08 29 13 441 99.0 To-Cu (Kanegasawa pumice)
Ave. 745 05 137 25 02 07 27 12 40 98.8
SD 0.2 00 01 0.1 01 00 01 01 0.1 1.2

Sample No.19 SiO, TiO, AlLO; FeO* MnO MgO CaO KO Na,O Total** Comment

1 742 06 135 26 02 07 27 12 42 93.1 To-Cu (Chuseri pumice)
2 746 06 135 26 03 07 26 12 40 99.5 To-Cu (Chuseri pumice)
3 748 05 13.6 24 0.1 07 27 12 40 98.5 To-Cu (Chuseri pumice)
4 744 06 135 27 03 05 27 12 441 99.0 To-Cu (Chuseri pumice)
5 747 05 136 25 02 07 26 12 39 99.2 To-Cu (Chuseri pumice)
6 745 06 13.7 25 0.2 07 27 13 40 98.5 To-Cu (Chuseri pumice)
7 743 05 144 1.9 0.1 05 28 12 44 99.7 To-Cu (Chuseri pumice)
8 748 05 137 25 02 07 27 11 39 98.3 To-Cu (Chuseri pumice)
9 744 06 13.2 29 03 07 26 11 42 97.6 To-Cu (Chuseri pumice)
10 748 05 136 24 02 07 26 12 40 98.8 To-Cu (Chuseri pumice)
11 743 06 136 26 03 07 27 13 40 98.8 To-Cu (Chuseri pumice)
12 741 06 13.6 2.6 03 07 28 12 441 97.8 To-Cu (Chuseri pumice)
13 747 05 137 25 02 07 27 12 40 97.3 To-Cu (Chuseri pumice)
14 732 06 146 24 02 06 33 10 441 98.6 To-Cu (Chuseri pumice)
15 747 05 135 2.3 0.2 07 27 12 41 98.0 To-Cu (Chuseri pumice)
16 746 05 137 24 02 07 27 12 40 98.8 To-Cu (Chuseri pumice)
17 744 06 137 25 0.1 07 28 12 40 98.7 To-Cu (Chuseri pumice)
18 747 05 13.6 25 0.2 07 27 12 40 99.1 To-Cu (Chuseri pumice)
19 745 05 137 26 02 08 27 12 39 99.0 To-Cu (Chuseri pumice)
20 754 03 138 21 00 06 27 11 39 97.8 To-Cu (Chuseri pumice)
Ave. 745 05 137 25 02 07 27 12 40 98.3

SD 04 0.1 0.3 0.2 0.1 0.1 01 01 041 14

Sample No.20 SiO, TiO, AlLO; FeO* MnO MgO CaO K,O Na,O Total** Comment

1 748 05 136 24 02 07 27 11 40 97.8 To-Cu (Chuseri pumice)
2 746 05 137 24 02 07 27 12 40 99.6 To-Cu (Chuseri pumice)
3 744 05 138 27 01 06 27 12 40 99.6 To-Cu (Chuseri pumice)
4 741 07 136 26 02 07 29 13 40 99.6 To-Cu (Chuseri pumice)
5 743 05 137 25 02 08 27 12 40 99.9 To-Cu (Chuseri pumice)
6 742 05 137 26 02 07 28 13 441 99.2 To-Cu (Chuseri pumice)
7 746 05 136 24 0.1 07 27 13 40 954 To-Cu (Chuseri pumice)
8 743 06 137 25 03 08 27 12 40 994 To-Cu (Chuseri pumice)
9 742 05 138 26 02 08 27 12 40 94.0 To-Cu (Chuseri pumice)
10 743 06 136 26 03 07 27 12 40 99.9 To-Cu (Chuseri pumice)
11 747 05 137 26 01 07 27 11 39 98.8 To-Cu (Chuseri pumice)
12 742 06 137 25 03 08 28 12 40 99.1 To-Cu (Chuseri pumice)
13 747 05 137 24 0.1 07 27 12 40 98.9 To-Cu (Chuseri pumice)
14 744 05 138 24 02 08 27 13 40 99.9 To-Cu (Chuseri pumice)
15 744 06 135 26 02 06 27 12 441 99.3 To-Cu (Chuseri pumice)
16 746 05 136 25 02 07 27 12 40 99.5 To-Cu (Chuseri pumice)
17 744 06 138 26 02 07 27 12 39 99.5 To-Cu (Chuseri pumice)
18 747 05 137 25 03 07 26 12 40 99.2 To-Cu (Chuseri pumice)
19 729 06 1441 29 0.1 09 33 11 41 994 To-Cu (Chuseri pumice)
20 745 07 136 26 02 06 27 13 40 991 To-Cu (Chuseri pumice)
Ave. 744 05 137 25 02 07 28 12 40 98.9

SD 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 15

Sample No.21 SiO, TiO, AlLO3; FeO* MnO MgO CaO KO NayO Total*™* Comment

1 743 06 137 25 01 07 29 13 40 98.8 To-Cu (Chuseri pumice)
2 750 05 137 24 0.1 06 26 11 40 98.9 To-Cu (Chuseri pumice)
3 740 06 138 25 03 08 28 12 441 97.2 To-Cu (Chuseri pumice)
4 752 04 136 23 00 06 26 11 42 98.7 To-Cu (Chuseri pumice)
5 744 05 137 25 02 07 29 12 40 98.8 To-Cu (Chuseri pumice)
6 743 05 140 24 02 07 27 13 39 94.2 To-Cu (Chuseri pumice)
7 744 06 136 24 02 07 28 13 41 96.9 To-Cu (Chuseri pumice)
8 746 06 137 25 02 07 26 12 39 98.0 To-Cu (Chuseri pumice)
9 743 06 138 26 02 07 28 12 40 98.3 To-Cu (Chuseri pumice)
10 743 06 137 24 02 08 28 12 40 99.5 To-Cu (Chuseri pumice)
11 746 05 136 24 0.1 08 29 12 40 95.1 To-Cu (Chuseri pumice)
12 744 06 137 26 02 07 28 12 39 98.9 To-Cu (Chuseri pumice)
13 750 04 137 25 01 06 26 11 40 96.7 To-Cu (Chuseri pumice)
14 741 05 137 26 02 07 29 12 441 99.3 To-Cu (Chuseri pumice)
15 746 06 138 24 0.1 07 26 12 40 98.2 To-Cu (Chuseri pumice)
16 746 04 138 24 02 07 28 12 39 98.3 To-Cu (Chuseri pumice)



17
18
19
20
Ave.
SD

Sample No. 22

O ~NO U WN -

Ao A A A aaa©
~NOoO oA~ WN =20

Ave.
SD

Sample No. 23

O ~NO U WN -

A a2 A A aaa©
O, WN-=2O

Ave.
SD

Sample No. 24

O ~NO U WN -

A A a A aa A
OO, WN =20

Ave.
SD

Sample No. 25
1

745
74.6
74.4
74.6
745
0.3

SiO,
79.5
70.6
743
72.2
73.8
74.0
73.9
724
76.2
724
70.0
733
78.0
72.7
7.7
72.2
70.5
734
25

SiO,
73.6
73.3
733
73.2
73.6
73.5
73.3
734
73.5
73.1
73.2
733
73.1
734
73.8
73.2
73.3
0.2

SiO,
73.3
73.9
735
73.9
73.8
73.3
73.8
73.7
735
74.0
74.0
73.6
74.0
735
741
7.7
74.0
1.0

SiO,
73.1

0.5
04
0.6
0.6
0.5
01

TiO,
0.4
0.4
0.7
0.3
0.2
0.2
0.7
05
06
06
0.3
05
05
0.6
0.4
05
0.4
05
0.2

TiO,
0.6
0.6
0.7
0.6
04
0.5
0.5
0.6
04
0.6
0.6
0.5
0.6
0.6
0.5
0.6
0.6
01

TiO,
0.6
0.6
0.6
04
0.5
0.5
0.5
0.6
0.5
0.6
0.5
0.5
0.5
04
0.5
0.6
0.5
01

TiO,
0.5

13.7
13.8
13.6
13.8
13.7
0.1

AlL,O,
1138
16.9
14.0
16.0
15.4
14.8
13.8
15.0
12.9
14.9
17.4
14.2
11.9
14.6
15.9
155
17.1
14.8
16

Al,O;
14.0
14.2
14.3
14.3
14.2
141
141
14.2
14.2
141
14.2
14.3
14.2
141
141
14.2
14.2
0.1

A|203
141
141
141
145
14.2
147
141
141
14.2
14.0
141
14.6
141
14.8
14.2
11.6
141
0.7

A|203
14.0

2.6
2.3
24
23
2.4
0.1

FeO*
1.2
1.6
2.3
1.4
1.3
1.8
2.5
25
1.9
2.4
1.6
2.6
1.9
25
2.0
1.9
15
1.9
0.5

FeO*
26
25
25
25
25
27
25
2.6
2.6
27
27
2.6
2.8
25
25
27
2.6
0.1

FeO*
2.6
25
2.7
2.2
2.6
2.2
2.6
2.5
2.6
2.4
2.5
2.1
2.6
2.3
2.7
2.3
2.5
0.2

FeO*
2.8

0.1
0.1
0.3
0.2
0.2
0.1

MnO
0.0
0.2
0.1
0.2
0.0
0.0
0.3
0.3
0.2
0.2
0.1
0.1
0.2
0.2
0.1
0.2
0.1
0.1
0.1

MnO
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.1
0.2
0.2
0.2
0.2
0.2
0.0

MnO
0.2
0.2
0.2
0.1
0.1
0.2
0.2
0.1
0.2
0.3
0.1
0.1
0.2
0.1
0.1
0.2
0.2
0.1

MnO
0.2

0.7
0.8
0.7
0.8
0.7
0.1

MgO
0.2
0.3
0.5
0.3
0.3
0.5
0.5
0.5
0.3
0.6
0.3
0.6
0.3
0.6
0.5
0.3
0.2
0.4
0.1

MgO
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.9
0.8
0.7
0.8
0.8
0.0

MgO
0.8
0.8
0.8
0.6
0.8
04
0.8
0.8
0.7
0.7
0.7
0.6
0.8
0.5
0.6
0.8
0.7
0.1

MgO
0.8

27
2.7
2.8
27
28
0.1

CaOo
2.3
3.8
2.8
3.7
34
2.9
2.8
3.3
24
34
4.3
31
1.9
34
3.7
3.2
4.2
3.2
0.6

CaOo
2.9
3.0
2.9
3.0
3.0
3.0
3.1
3.0
3.0
3.0
3.0
3.1
3.0
3.0
3.0
3.0
3.0
0.0

CaOo
2.9
2.8
2.9
2.9
2.9
3.1
2.9
2.9
3.0
2.8
2.7
3.0
2.8
3.2
2.3
17
2.8
04

CaOo
2.9

1.2
1.2
1.2
1.2
1.2
0.1

K0
1.0
1.2
1.2
0.8
0.9
1.2
1.2
1.0
1.3
1.1
0.9
1.2
1.4
1.0
0.9
1.3
1.0
1.1
0.2

K0
1.2
1.3
1.1
1.2
1.2
1.2
1.2
1.2
1.1
1.2
1.2
1.2
1.1
1.3
1.1
1.2
1.2
0.0

1.3
1.2
1.1
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.1
1.2
1.1
1.6
1.5
1.2
0.1

Kzo
1.2

4.0 99.5
41 98.4
4.0 98.8
4.0 98.8
4.0 98.1
0.1 14
Na,O Total**
3.7 98.5
5.2 98.0
4.2 98.8
5.1 92.5
4.8 96.9
4.8 96.7
4.3 97.3
4.5 99.4
4.2 96.8
4.6 99.0
5.3 96.9
4.4 99.5
4.0 96.5
4.4 99.3
4.7 98.8
49 95.6
5.1 97.3
46 97.5
04 1.8
Na,O Total**
4.2 98.3
4.2 98.3
4.2 98.9
4.2 99.5
4.2 96.5
41 98.2
4.4 98.5
4.1 98.3
4.2 98.6
4.1 98.6
4.2 97.5
41 98.4
4.2 98.8
4.1 96.7
4.2 97.4
4.1 97.1
4.2 98.1
0.1 0.8
Na,O Total**
4.2 98.4
4.0 98.7
4.0 98.3
4.4 98.8
3.9 98.3
44 97.1
4.0 98.8
4.2 97.2
4.0 99.1
4.0 97.9
4.1 98.7
4.3 99.6
4.0 99.3
4.2 99.2
3.9 98.4
3.8 95.5
4.1 98.3
0.2 1.0
Na,O Total**
45 93.6

To-Cu
To-Cu
To-Cu
To-Cu

—_— e~~~

Comment

D' Herai ash
D' Herai ash
D'Herai ash
D' Herai ash
D' Herai ash
D' Herai ash
D' Herai ash
D' Herai ash
D'Herai ash
D' Herai ash
D' Herai ash
D'Herai ash
D' Herai ash
D' Herai ash
D' Herai ash
D' Herai ash
D' Herai ash

Comment

Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice

Comment

Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice

Comment
Oguni pumice

Chuseri pumice
Chuseri pumice
Chuseri pumice
Chuseri pumice
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Sample No. 27
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Sample No. 28

= O 0O ~NOOD»WN =

74.0
734
73.8
735
732
73.9
743
73.7
743
73.6
73.2
73.5
73.8
74.0
741
73.7
04

SiO,
73.5
73.7
73.0
73.1
741
73.3
733
73.3
72.7
733
731
73.2
73.1
73.3
731
73.2
73.3
0.3

SiO,
731
733
73.7
735
73.2
73.7
73.6
73.4
73.5
734
73.8
73.1
72.8
73.2
73.6
734
733
73.4
0.2

SiO,
73.3
72.8
72.8
73.2
729
733
72.8
73.0
72.9
734

0.5
0.6
0.5
0.6
0.6
0.5
0.3
0.5
04
0.5
0.6
0.6
0.5
0.5
0.5
0.5
0.1

TiO,
0.5
0.4
0.7
0.6
0.3
0.6
0.5
0.7
0.6
0.6
0.7
0.7
0.6
0.7
0.6
0.7
0.6
0.1

TiO,
0.7
0.6
0.5
0.5
0.6
0.5
0.6
0.6
0.6
0.5
0.6
0.7
0.7
0.5
0.7
0.5
0.6
0.6
0.1

TiO,
06
0.7
06
06
0.6
0.4
06
0.6
0.7
06

14.0
14.2
141
141
14.2
141
14.8
14.1
14.2
141
145
14.0
14.0
13.9
141
141
0.2

A|203
13.9
13.8
13.8
13.8
13.8
13.8
13.8
13.7
13.8
13.8
13.8
13.8
13.7
13.8
13.7
13.8
13.8
0.1

ALLO,
13.7
13.8
13.8
13.7
139
13.8
136
13.8
13.8
13.8
13.8
13.6
13.8
13.7
13.6
139
13.7
13.7
0.1

AlL,O,
13.7
139
14.0
139
13.8
14.1
139
139
13.8
14.1

2.7
2.6
25
2.6
2.7
2.5
1.9
25
24
2.6
2.6
29
2.6
2.7
25
2.6
0.2

FeO*
2.8
2.9
29
3.0
2.6
2.8
3.0
2.9
3.2
2.9
3.0
2.7
3.0
3.0
29
3.0
2.9
0.1

FeO*
31
3.0
2.8
2.9
2.8
29
2.8
29
29
3.0
2.8
3.1
31
3.0
2.9
2.8
29
2.9
01

FeO*
2.8
3.0
3.0
2.9
3.0
2.9
31
3.0
3.1
2.8

0.1
0.2
0.2
0.1
0.2
0.2
0.0
0.2
0.1
0.2
0.2
0.2
0.1
0.1
0.2
0.2
0.1

MnO
0.2
0.1
0.2
0.2
0.0
0.2
0.1
0.1
0.3
0.0
0.2
0.3
0.2
0.2
0.1
0.2
0.2
0.1

MnO
0.2
0.2
0.1
0.1
0.2
0.1
0.2
0.1
0.1
0.2
0.1
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.1

MnO
0.2
0.3
0.2
0.2
0.2
0.0
0.2
0.2
0.2
0.0

0.7
0.8
0.8
0.8
0.8
0.8
04
0.8
0.7
0.8
0.7
0.9
0.8
0.8
0.5
0.7
0.1

MgO
0.8
0.9
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8
0.8
0.8
0.9
0.8
0.8
0.8
0.8
0.0

MgO
0.9
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.7
0.8
0.8
0.8
0.0

MgO
0.8
0.8
0.9
0.8
0.9
0.8
0.9
0.9
0.8
0.7

27
29
29
3.0
3.0
2.8
29
2.8
27
29
3.2
29
2.8
2.8
27
29
01

CaOo
2.9
2.9
3.1
2.9
2.9
2.9
31
3.0
3.0
31
3.0
3.0
31
2.9
2.8
3.0
3.0
0.1

CaO
3.0
29
29
31
3.0
3.0
3.0
29
3.0
3.0
29
3.0
3.0
3.0
3.0
3.0
3.1
3.0
0.1

CaO
3.3
3.2
3.2
31
3.2
3.2
34
3.2
3.3
3.2

1.2
11
1.2
1.2
1.2
12
0.9
1.2
11
1.2
1.2
12
1.2
11
1.2
1.2
0.1

Kzo
11
11
14
1.3
1.2
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.3
1.2
1.2
1.3
1.2
0.1

Kzo
1.3
1.2
1.2
1.2
1.3
1.3
1.3
1.3
1.2
1.2
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.3
0.0

Kzo
1.3
1.3
1.3
1.3
1.3
1.2
1.3
1.3
1.3
1.2

41
4.2
4.0
4.0
4.2
4.0
4.5
4.2
4.0
41
4.1
4.1
43
4.2
4.1
4.2
0.1

Nazo
4.2
43
4.2
4.3
4.2
43
41
43
4.2
4.2
43
43
4.2
4.2
4.8
41
43
0.2

NagO
41
4.2
4.2
4.2
4.2
4.1
4.2
4.2
4.1
4.2
4.0
4.1
4.2
43
4.1
41
41
42
0.1

NaZO
41
4.0
4.1
4.0
4.1
4.1
3.8
4.1
4.0
41

98.7
98.6
99.2
974
96.6
98.9
99.0
98.7
99.1
97.9
99.0
98.9
97.9
98.0
98.4
98.1
14

Total**

98.8
98.6
98.6
99.4
96.3
99.6
98.9
98.4
99.3
98.5
98.1
97.0
99.3
98.3
95.9
98.6
98.4
1.1

Total**

96.7
95.5
95.9
96.4
96.0
95.7
96.7
97.1
95.8
96.0
95.5
90.7
974
94.3
95.5
96.4
95.7
95.7
15

Total**

97.9
99.7
99.3
98.4
99.2
97.6
96.8
98.6
98.8
97.9

Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice
Oguni pumice

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
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Sample No. 29
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Sample No. 30
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Sample No. 32

731
734
73.2
72.8
72.8
72.8
73.0
0.2

SiO,
73.3
734
732
733
729
73.7
73.5
73.7
73.6
733
73.6
73.3
734
73.2
74.0
733
734
0.3

SiO,
735
73.2
73.3
73.0
73.4
73.9
73.0
73.4
73.3
73.0
73.2
73.6
73.0
733
73.0
73.7
733
0.3

SiO,
734
72.9
73.0
727
72.8
73.1
731
727
73.0
733
733
73.1
729
727
72.9
729
73.0
0.2

SiO,

0.7
04
0.6
0.6
0.6
0.6
0.6
0.1

TiO,
0.5
0.7
0.5
0.6
0.6
0.6
0.6
0.6
0.5
0.5
0.6
0.6
0.6
0.7
0.6
0.6
0.6
0.1

TiO,
0.6
0.5
0.7
0.6
0.7
0.5
0.6
0.7
0.6
0.6
0.5
0.5
0.6
0.5
0.7
0.5
0.6
0.1

TiO,
0.5
0.6
0.6
0.6
0.6
0.6
0.6
0.8
0.6
0.5
0.6
0.6
0.6
0.7
0.7
0.6
0.6
0.1

TiO,

13.9
14.0
14.0
13.8
13.9
14.0
13.9
0.1

A|203
13.9
13.8
13.7
13.9
13.7
13.7
13.7
13.6
13.8
14.0
13.7
13.9
13.9
13.7
13.5
13.9
13.8
0.1

AlO;
13.9
141
13.8
13.9
13.8
13.8
13.8
14.0
13.8
13.9
13.9
13.8
13.9
14.0
13.8
13.7
13.9
0.1

AlO;
13.9
13.8
13.8
14.3
13.9
13.9
13.9
13.9
13.8
13.8
14.0
13.9
13.9
13.9
13.8
13.8
13.9
01

AlO3

29
2.8
3.0
3.0
31
32
3.0
0.1

FeO*
3.0
2.9
3.2
3.0
3.3
3.0
2.9
3.1
3.0
2.8
3.0
3.1
2.9
2.9
3.0
3.0
3.0
0.1

FeO*
3.0
3.0
2.8
3.0
2.8
29
3.3
3.0
3.0
2.9
3.0
2.9
3.0
3.0
29
3.0
3.0
0.1

FeO*
2.9
3.1
3.0
2.9
3.1
2.9
3.0
3.1
3.1
31
3.0
3.1
3.2
3.2
3.1
3.2
3.1
0.1

FeO*

0.2
0.1
0.1
0.2
0.3
0.2
0.2
0.1

MnO
0.1
0.2
0.2
0.1
0.2
0.2
0.2
0.1
0.2
0.1
0.2
0.1
0.1
0.3
0.2
0.2
0.2
0.0

MnO
0.1
0.3
0.3
0.2
0.2
0.0
0.1
0.1
0.1
0.2
0.1
0.2
0.1
0.1
0.2
0.1
0.2
0.1

MnO
0.2
0.2
0.1
0.1
0.2
0.3
0.2
0.3
0.1
0.1
0.2
0.1
0.1
0.2
0.2
0.2
0.2
0.1

MnO

0.9
0.9
0.8
0.8
0.9
0.9
0.8
0.0

MgO
0.8
0.8
0.8
0.8
0.9
0.8
0.7
0.7
0.8
0.8
0.9
0.8
0.8
0.8
0.8
0.9
0.8
0.0

MgO
0.8
0.9
0.8
0.8
0.8
0.9
0.8
0.8
0.9
0.9
0.9
0.8
0.8
0.9
0.9
0.8
0.8
0.0

MgO
0.9
0.9
0.8
0.7
0.8
0.8
0.9
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.8
0.1

MgO

3.2
341
3.2
34
341
3.2
3.2
01

CaOo
31
3.0
3.1
31
3.1
2.9
31
3.1
3.0
3.2
3.0
3.0
2.9
3.0
2.8
3.0
3.0
0.1

CaO
31
3.0
3.1
3.2
3.0
3.0
3.0
3.0
3.1
3.0
3.1
3.0
3.2
3.0
3.1
31
3.1
0.1

CaO
3.0
3.3
3.2
34
3.3
3.3
31
3.2
3.2
31
3.0
3.2
3.2
3.1
3.1
31
3.2
0.1

CaOo

1.3
1.2
1.2
1.3
1.3
1.2
1.3
0.0

1.2
1.2
1.2
13
1.3
1.2
13
14
1.2
13
1.2
1.3
13
1.3
1.3
13
1.3
0.1

Kzo
1.2
1.2
1.3
1.3
1.3
1.2
1.3
1.2
1.3
1.3
1.3
1.2
1.3
1.3
1.3
1.2
1.2
0.1

Kzo
1.2
1.2
1.3
1.2
1.3
1.3
1.3
1.2
1.2
1.3
1.2
1.2
1.2
1.3
1.3
1.2
1.2
0.0

KQO

3.9 98.5
4.2 98.8
3.9 98.3
41 99.8
4.0 99.1
4.0 99.6
4.0 98.6
0.1 0.8

Na,O Total**

4.1 97.8
4.0 97.6
4.1 97.5
4.0 98.2
4.0 98.9
3.9 97.6
3.9 97.7
3.8 98.1
3.9 98.5
4.1 97.7
3.9 98.3
3.9 98.3
4.0 97.7
41 98.8
3.8 98.6
3.9 99.2
4.0 98.2
0.1 0.5

Na,O Total**

3.7 97.4
3.9 97.5
4.0 98.6
4.0 98.3
4.0 98.9
3.9 97.6
4.0 95.0
3.8 99.3
4.0 98.6
42 94.2
4.1 98.6
3.9 94.9
4.0 98.4
4.0 98.0
4.2 93.8
3.9 98.7
4.0 97.4
0.1 1.8

Na,O Total**

4.0 98.5
3.9 98.9
4.1 98.3
42 98.7
4.0 98.6
3.9 99.0
41 98.6
4.1 99.2
4.1 98.7
41 98.1
3.9 97.9
4.0 99.0
41 98.5
4.0 98.8
4.1 99.5
4.0 994
4.0 98.7
0.1 04

Na,O Total**

To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb
To-Nb

Comment



O ~NO U WN -

Sample No. 33

0 ~NO G WN -

[(e]

10
11
12
13
14
15
16
17
18
Ave.
SD

Sample No. 34

O ~NO OB WN -

Sample No. 35
1
2

76.8
77.0
76.6
771
776
77.6
7.7
75.6
77.6
7.7
77.9
76.5
773
76.6
77.2
75.9
78.1
76.6
77.8
77.0
771
0.7

SiO,
742
74.8
76.7
73.7
771
78.7
76.8
76.0
781
77.6
773
78.3
754
78.5
73.7
78.0
75.1
75.7
76.4
1.7

SiO,
73.7
74.8
77.9
75.2
77.3
753
773
75.8
76.8
75.5
75.6
73.8
76.9
75.8
741
75.6
74.0
75.7
75.6
1.3

SiO,
734
753

0.5
0.3
04
04
0.2
0.3
0.2
04
0.3
0.3
0.3
04
0.3
04
0.3
04
0.1
04
0.2
04
0.3
0.1

TiO,
0.5
0.5
0.2
0.5
0.1
0.5
0.3
0.3
04
0.3
0.2
0.4
04
0.2
0.6
0.3
0.3
0.5
04
0.1

TiO,
0.7
0.6
0.2
04
04
0.5
0.3
0.6
0.3
0.5
04
0.5
0.2
04
0.5
0.5
0.5
04
04
0.1

TiO,
0.6
0.5

12.8
13.1
13.0
12.9
12.7
12.9
12.8
13.6
12.7
12.8
12.9
13.0
12.9
13.1
12.8
13.3
12.9
13.0
12.9
13.0
13.0
0.2

AlO3
14.0
13.6
13.3
14.0
13.3
12.0
13.1
13.6
12.0
12.8
13.2
12.3
13.5
124
14.0
124
14.0
13.3
13.2
0.7

AlO3
14.0
13.6
127
13.7
12.7
135
12.8
125
13.2
134
13.6
141
13.2
13.6
14.0
133
13.8
134
134
0.5

AlO;
141
13.6

1.6
1.8
1.8
1.8
1.8
1.6
1.7
2.0
1.7
1.5
1.5
1.7
1.6
1.7
1.7
2.0
1.4
1.8
1.5
1.8
1.7
0.2

FeO*
2.3
2.3
1.9
2.5
1.6
14
1.7
2.0
1.6
1.6
1.6
1.5
2.0
1.5
24
1.7
21
21
1.9
0.3

FeO*
2.6
2.2
1.6
2.1
17
2.0
1.7
25
1.8
2.1
1.9
25
1.7
1.9
25
1.9
2.3
1.9
2.0
0.3

FeO*
2.7
2.0

0.2
0.1
0.2
0.1
0.0
0.1
0.2
0.1
0.1
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.0
0.2
0.0
0.2
0.1
0.1

MnO
0.2
0.2
0.1
0.3
0.0
0.1
0.0
0.1
0.2
0.2
0.0
0.1
0.1
0.0
0.3
0.1
0.0
0.2
0.1
0.1

MnO
0.2
0.3
0.1
0.2
0.2
0.2
0.2
0.3
0.0
0.1
0.1
0.2
0.0
0.1
0.1
0.3
0.3
0.1
0.2
0.1

MnO
0.2
0.2

0.5
0.5
0.6
0.6
04
04
0.5
0.6
04
04
04
0.5
04
0.5
0.5
0.6
04
0.6
0.5
0.5
0.5
0.1

MgO
0.7
0.7
0.6
0.8
0.5
04
0.5
0.6
0.5
04
0.5
0.5
0.7
0.4
0.8
0.5
0.7
0.7
0.6
0.1

MgO
0.7
0.7
04
0.6
04
0.6
0.5
0.8
0.5
0.7
0.5
0.7
0.5
0.6
0.8
0.6
0.7
0.6
0.6
0.1

MgO
0.8
0.6

2.0
21
21
21
1.9
2.0
2.0
23
1.8
1.9
1.9
2.2
2.0
21
1.9
23
1.8
2.2
2.0
20
2.0
0.1

CaOo
2.8
2.6
2.1
2.7
21
1.8
2.1
2.3
1.9
1.8
1.9
1.7
25
1.8
2.9
1.8
2.5
25
2.2
04

CaOo
2.9
2.6
1.9
2.3
1.9
2.3
2.0
24
21
24
24
2.9
2.1
2.3
2.8
24
2.9
2.3
24
0.3

CaO
3.0
24

14
11
1.3
1.3
1.2
13
1.2
1.2
1.3
1.2
1.3
1.3
1.2
1.2
1.3
1.2
11
1.2
11
1.3
12
0.1

K20
1.2
1.2
1.2
1.2
1.2
1.3
1.2
1.2
1.3
1.3
11
1.3
1.2
1.2
11
1.2
11
1.2
1.2
0.1

1.1
1.2
1.1
13
1.2
1.3
13
1.1
1.2
13
1.2
1.1
1.1
1.2
1.1
13
1.2
1.3
1.2
0.1

Kzo
11
1.2

4.2 96.5
4.0 952
4.1 95.4
3.8 94.7
4.2 971
4.0 98.1
3.8 92.7
4.2 96.7
4.0 94.1
4.2 94 1
3.8 93.3
4.2 95.9
43 96.0
4.2 96.1
4.3 95.5
41 97.0
4.2 96.4
4.0 93.8
4.0 94.9
3.9 93.2
4.1 95.3
0.2 1.5

Na,O Total**

4.1 96.9
4.0 97.6
4.1 96.5
43 95.9
42 97.2
3.9 951
4.2 95.1
3.9 92.5
4.0 94.8
4.1 97.9
42 94.4
3.9 93.9
4.2 96.4
3.9 94.0
43 94.9
3.9 94.2
4.2 96.1
4.1 94 1
4.1 954
0.1 1.5

Na,O Total**

4.1 97.4
4.1 97.5
4.0 97.3
43 97.1
4.2 96.1
43 95.9
4.0 95.5
4.1 96.5
42 96.9
4.1 98.1
44 95.0
41 97.3
4.2 97.1
4.1 93.9
42 97.2
4.2 954
4.2 98.3
43 96.0
4.2 96.6
0.1 1.1

Na,O Total**
4.2 98.1
4.3 98.7

To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H
To-H

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP



Sample No. 36

O NO U WN -
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SD

Sample No. 37

O ~NO U WN -

A A A A a A aa©
O NO O, WN-=O

Ave.
SD

Sample No. 38

O WN =

73.9
73.0
75.6
73.8
73.8
76.6
735
734
73.9
73.0
734
73.9
735
72.8
73.7
734
73.9
1.0

SiO,
755
76.4
78.5
75.7
73.3
773
76.8
7.7
734
745
735
75.1
727
73.7
733
74.8
78.1
734
752
1.9

SiO,
76.6
76.7
76.9
77.8
76.3
76.3
756
76.4
75.6
749
75.5
76.0
752
76.5
75.7
76.5
7.7
76.9
76.3
0.8

SiO,
78.2
749
756
75.0
74.6
75.9

04
0.6
0.3
0.6
04
0.2
0.5
0.6
0.5
0.5
0.6
0.5
0.6
0.7
0.5
0.6
0.5
01

TiO,
0.3
0.3
03
0.3
05
03
0.4
0.2
06
0.3
0.6
03
06
0.6
05
05
0.2
05
04
0.2

TiO,
0.3
05
0.3
0.3
04
0.3
0.2
0.2
0.2
05
04
0.4
05
04
0.3
04
0.3
0.4
04
0.1

TiO,
0.2
0.6
0.3
0.5
0.5
0.2

141
14.3
13.7
141
14.0
13.3
141
14.1
141
14.2
14.1
141
14.2
14.3
14.2
141
14.0
0.3

AlL,O,
13.7
135
12.3
13.8
14.2
12.7
129
12.9
14.2
14.1
14.1
13.8
145
14.0
14.3
136
12.6
14.2
136
0.7

AlLO,
13.1
13.0
13.3
128
13.2
13.2
136
134
13.7
13.8
135
13.7
134
13.2
13.7
13.0
12.6
12.9
133
0.3

A|203
12.8
13.5
13.7
135
13.8
13.8

25
2.5
2.0
25
2.5
1.7
2.6
2.6
24
2.7
2.6
24
25
25
25
25
2.4
0.3

FeO*
2.0
2.0
1.4
2.0
2.6
1.6
1.7
15
2.5
2.2
2.7
2.3
2.7
25
2.7
2.2
1.6
2.7
2.2
0.5

FeO*
1.7
1.7
1.8
1.5
1.8
1.8
2.1
1.9
1.8
2.1
1.9
2.2
2.4
1.8
2.0
1.7
14
1.6
1.8
0.2

FeO*
1.6
2.3
2.0
2.2
2.2
1.9

0.0
0.2
0.1
0.1
0.2
0.1
0.2
0.2
0.2
0.3
0.2
0.0
0.2
0.2
0.1
0.2
0.1
0.1

MnO
0.2
0.1
0.1
0.0
0.3
0.3
0.2
0.1
0.2
0.0
0.2
0.1
0.2
0.2
0.2
0.1
0.1
0.2
0.1
0.1

MnO
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.0
0.1
0.2
0.2
0.2
0.2
0.1
0.1
0.2
0.1
0.2
0.1
0.1

MnO
0.0
0.3
0.1
0.2
0.1
0.1

0.8
0.9
0.6
0.8
0.8
0.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.9
0.8
0.8
0.1

MgO
0.7
0.6
0.4
0.6
0.8
0.5
0.5
04
0.8
0.8
0.8
0.7
0.9
0.7
0.9
0.6
04
0.8
0.7
0.2

MgO
0.6
0.5
0.4
0.4
0.5
0.6
0.6
0.6
0.6
0.7
0.6
0.6
0.7
0.5
0.7
0.6
0.4
0.5
0.6
0.1

MgO
0.5
0.6
0.7
0.7
0.8
0.7

29
341
25
29
3.0
21
3.0
3.0
29
3.2
29
3.0
29
341
29
3.0
29
0.3

CaOo
24
2.3
1.6
24
3.0
2.0
2.1
1.9
3.0
2.7
3.1
2.6
3.2
3.0
3.0
2.7
17
3.0
25
0.5

CaO
2.2
2.2
2.0
2.0
2.3
2.2
2.5
2.2
25
2.6
26
25
2.5
2.3
2.3
21
1.8
1.9
2.3
0.2

CaOo
1.8
2.6
24
2.6
2.8
24

[ R R G G G G G G GG GGG

K0
1.2
1.0
1.4
1.1
11
1.3
1.4
1.2
1.1
1.1
11
1.1
1.0
1.2
1.0
1.2
1.2
1.1
1.2
0.1

Kzo
1.2
1.2
1.2
1.3
1.2
1.2
1.1
1.1
11
1.2
1.2
1.2
1.1
1.2
1.2
1.2
1.3
1.3
1.2
0.1

Kzo
1.2
1.3
1.1
1.2
11
1.1

43
43
4.1
43
4.2
4.2
43
4.2
4.3
43
43
4.2
4.2
43
4.3
43
4.2
0.1

NaZO
41
3.8
4.0
41
4.2
4.2
41
4.1
4.2
4.3
4.0
4.2
4.2
4.1
4.2
4.2
4.0
41
41
0.1

NagO
4.2
4.1
4.2
3.9
4.2
4.2
4.2
4.1
4.4
41
4.2
3.2
41
4.1
4.2
4.3
4.2
4.2
41
0.2

Na2O
3.9
4.0
4.2
41
41
4.1

99.0
98.0
98.5
97.7
98.4
97.4
98.3
96.7
98.1
98.3
98.6
97.8
96.9
98.8
97.9
98.3
98.1
0.6

Total**

96.7
92.5
95.0
96.0
96.9
95.6
98.4
96.7
97.8
954
96.7
97.2
97.9
98.2
98.1
97.2
94.0
98.2
96.6
1.6

Total**

94.9
97.6
95.9
92.6
97.9
97.1
954
93.8
97.0
97.8
98.5
97.1
98.3
97.8
97.4
96.2
98.2
96.3
96.6
1.6

Total**

92.6
97.2
97.1
97.8
97.8
97.4

To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP



7
8
9
10
11
12
13
14
15
16
17
18
Ave.
SD

Sample No. 39

O ~NO U WN -

Sample No. 40

O ~NO U WN -

[(e]

10
11
12
13
14
15
16
17
18
Ave.
SD

Sample No. 41

= © oo N OPAWN-=

74.0
753
771
77.2
78.8
75.1
76.0
754
76.3
752
75.7
77.6
76.0
1.3

SiO,
75.6
76.3
751
75.6
751
76.6
74.8
791
76.4
75.6
76.7
74.0
76.1
731
745
75.8
741
73.8
75.5
14

SiO,
77.3
752
73.6
78.5
776
7.7
79.1
78.0
775
78.2
784
78.3
75.0
741
78.1
78.3
78.9
75.6
77.2
1.7

SiO,
75.2
75.8
759
772
75.0
76.9
76.0
73.0
753
754

0.6
04
0.2
0.3
0.1
04
0.2
04
04
0.5
0.3
0.3
0.3
0.2

TiO,
0.3
0.5
04
0.5
0.5
0.3
0.5
0.3
04
04
0.3
0.5
04
0.6
0.5
04
0.6
0.5
04
0.1

TiO,
04
0.5
0.6
0.3
0.2
0.3
0.2
0.3
04
0.2
04
0.3
04
0.6
0.3
0.5
0.2
0.3
04
0.1

TiO,
04
0.5
0.2
04
0.5
0.3
04
0.6
04
0.5

13.9
13.5
13.2
12.7
12.7
13.7
13.6
13.5
13.2
13.7
13.7
13.1
134
0.4

A|203
13.7
13.0
13.6
13.3
13.6
13.3
13.7
11.9
13.1
13.7
13.0
14.0
13.2
144
13.9
13.3
13.8
141
13.5
0.6

Al,O;
129
13.6
14.3
123
126
13.0
122
125
125
129
123
124
13.8
13.9
11.9
12.0
124
13.7
12.8
0.7

Al,Os
13.7
13.3
13.7
129
13.6
13.1
13.6
14.5
135
13.7

25
2.2
1.7
1.8
1.1
22
1.9
21
1.8
21
1.9
1.5
1.9
0.3

FeO*
2.0
2.0
2.3
2.2
2.1
1.8
2.2
1.5
2.0
1.9
2.0
2.6
2.1
2.6
2.3
2.1
2.4
25
2.1
0.3

FeO*
1.8
21
24
1.6
14
1.6
1.5
1.8
1.8
1.6
1.7
1.6
21
24
1.6
1.7
1.5
1.9
1.8
0.3

FeO*
2.0
1.9
1.9
1.9
1.9
1.9
1.8
26
2.0
2.0

0.2
0.2
0.0
0.1
0.0
0.2
0.1
0.2
0.3
0.2
0.1
0.1
0.1
0.1

MnO
0.1
0.1
0.2
0.2
0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.2
0.1
0.3
0.2
0.2
0.3
0.2
0.2
0.1

MnO
0.1
0.2
0.2
0.1
0.3
0.1
0.0
0.2
0.3
0.0
0.1
0.1
0.2
0.3
0.1
0.2
0.1
0.1
0.1
0.1

MnO
0.1
0.2
0.1
0.1
0.2
0.1
0.2
0.2
0.2
0.2

0.8
0.6
0.6
0.5
04
0.7
0.6
0.7
0.6
0.7
0.7
04
0.6
0.1

MgO
0.6
0.7
0.6
0.6
0.6
0.5
0.7
0.3
05
0.6
0.6
0.8
0.6
0.9
0.7
0.6
0.6
0.8
0.6
0.1

MgO
0.5
0.6
0.8
04
0.1
04
0.5
0.5
0.5
04
04
0.5
0.7
0.7
04
04
04
0.6
0.5
0.1

MgO
0.7
0.6
0.6
0.5
0.6
04
0.6
0.9
0.6
0.6

27
25
2.0
2.0
1.8
26
25
25
2.2
26
23
1.9
23
0.3

CaOo
2.5
2.3
2.6
24
2.6
2.1
2.7
1.4
2.1
2.5
2.1
2.8
2.3
3.1
2.6
2.3
2.9
2.7
24
04

CaOo
1.8
24
3.0
15
0.6
1.8
14
1.5
17
17
1.6
14
24
2.7
15
17
1.4
2.3
1.8
0.6

CaOo
2.3
2.2
2.3
1.8
25
1.9
2.2
2.9
2.3
2.3

11
1.2
11
1.3
11
11
11
11
1.3
11
11
12
1.2
0.1

Kzo
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.6
1.2
1.2
11
1.1
11
11
1.2
1.2
11
1.2
1.2
0.1

K0
1.2
1.3
13
1.3
2.6
13
14
1.3
14
1.3
14
14
1.2
1.2
3.9
1.5
1.3
1.2
1.5
0.7

K0
1.2
14
1.1
1.4
1.3
13
14
1.2
13
13

4.2
4.1
4.2
41
4.0
4.2
41
4.1
3.9
4.0
4.2
4.0
41
0.1

Nazo
41
3.9
4.0
41
4.2
4.2
41
3.9
4.2
4.0
41
4.0
41
41
4.2
41
41
43
41
0.1

Na,O
4.0
4.3
4.0
3.9
4.6
3.9
3.8
4.0
4.0
3.7
3.7
4.0
43
4.2
21
3.8
3.8
43
3.9
0.5

NazO
4.4
4.2
41
4.0
4.4
41
3.8
4.2
4.4
4.2

98.3
96.9
93.7
94.7
95.2
96.3
95.9
97.1
94.3
98.0
93.9
93.2
95.9
1.8

Total**

97.3
97.6
97.1
98.1
96.2
95.3
98.6
93.0
95.9
97.6
98.2
98.9
96.7
97.9
98.6
94.5
98.6
98.7
97.1
1.6

Total**

93.9
94.1
98.2
93.6
96.4
93.3
92.5
93.2
94.1
92.1
92.3
93.6
97.5
94.9
92.3
94.1
92.6
98.0
94.3
20

Total**

96.2
94.8
98.1
93.6
97.9
94.0
93.8
95.9
96.4
97.1

To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP
To-HP

Comment
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2

Comment
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
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Sample No. 42
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Sample No. 44

O ~NO U WN -

75.9
754
75.6
761
74.6
75.9
753
75.6
0.9

SiO,
75.6
75.3
75.1
75.7
76.1
75.5
752
754
75.5
76.3
745
75.7
752
75.7
75.8
755
75.5
75.6
755
04

SiO,
7.7
776
752
76.6
76.4
774
76.5
773
776
752
75.2
76.1
76.4
7.7
77.5
76.1
775
75.6
76.6
0.9

SiO,
741
735
735
734
735
73.6
73.7
73.2
73.3
73.3
73.2
72.6
72.6
741
73.3

0.3
04
0.3
0.3
0.5
0.3
04
04
0.1

TiO,
0.3
04
04
0.5
0.2
04
0.4
0.5
0.5
0.3
04
04
0.5
0.3
0.3
04
04
0.5
0.4
0.1

TiO,
0.2
0.3
0.5
04
0.3
04
04
04
0.2
04
0.5
04
0.3
0.2
0.3
04
0.3
0.3
04
01

TiO,
0.3
04
0.5
0.6
0.6
0.5
0.6
0.5
0.6
0.5
0.5
0.6
0.6
0.6
0.6

13.6
13.7
13.7
13.6
13.8
13.6
13.7
13.6
0.3

AlO3
13.7
13.6
13.6
134
13.6
13.6
13.8
13.7
13.6
13.6
14.0
13.5
13.6
13.7
13.6
135
13.7
13.5
13.6
0.1

AlO;
127
125
135
12.9
13.3
13.0
13.0
12.7
13.0
13.7
13.5
131
13.1
129
12.7
134
129
13.6
13.1
0.3

A|203
14.2
14.3
141
143
141
14.2
14.4
14.3
14.2
14.4
144
14.4
143
13.5
14.3

1.9
1.9
1.8
1.8
2.2
1.8
21
2.0
0.2

FeO*
2.1
2.1
2.1
2.1
2.0
1.8
2.1
2.0
1.9
1.7
25
2.0
2.0
1.9
1.9
1.9
1.9
2.0
2.0
0.2

FeO*
1.8
1.9
2.3
2.0
2.0
1.7
2.1
1.7
1.6
2.2
2.2
2.3
2.1
1.7
1.7
1.9
1.7
2.3
2.0
0.2

FeO*
2.4
2.6
2.6
2.7
2.6
2.6
2.4
25
2.6
2.6
2.6
2.9
3.0
2.6
2.5

0.1
0.2
0.1
0.0
0.2
0.1
0.3
0.1
0.1

MnO
0.2
0.1
0.2
0.1
0.1
0.2
0.0
0.3
0.2
0.0
0.2
0.2
0.3
0.1
0.1
0.2
0.2
0.1
0.1
0.1

MnO
0.0
0.1
0.2
0.2
0.1
0.0
0.2
0.2
0.1
0.1
0.2
0.2
0.0
0.1
0.1
0.2
0.1
0.1
0.1
0.1

MnO
0.1
0.1
0.3
0.2
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.1
0.3
0.2
0.3

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.1

MgO
0.7
0.6
0.6
0.5
0.7
0.6
0.7
0.6
0.7
0.5
0.6
0.6
0.6
0.7
0.6
0.6
0.6
0.6
0.6
0.0

MgO
0.5
0.5
0.7
0.5
0.6
0.4
0.6
0.5
0.5
0.7
0.6
0.6
0.6
0.5
0.5
0.5
0.5
0.7
0.5
0.1

MgO
0.8
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.9
1.0
0.8
0.8

23
23
23
2.2
26
23
23
23
0.2

CaO
24
2.3
2.5
2.3
2.2
2.3
25
2.3
2.3
2.3
2.7
24
25
2.3
2.3
24
2.3
24
24
0.1

CaO
1.8
2.0
26
21
2.2
2.0
2.2
2.0
2.0
2.6
24
2.3
2.2
1.9
2.0
2.3
1.9
24
2.2
0.2

CaOo
2.8
3.0
2.8
2.8
2.8
2.9
2.8
3.0
2.9
3.0
2.9
3.1
2.9
2.7
2.8

1.3
1.3
1.3
11
1.3
11
1.3
1.3
0.1

K0
1.2
1.3
1.3
1.3
11
1.3
1.1
1.3
1.3
1.2
1.2
1.2
1.2
11
1.2
1.3
1.3
1.2
1.2
0.1

Kzo
1.1
1.1
11
1.3
1.2
1.3
1.2
1.2
11
1.1
1.2
1.2
1.2
1.1
1.2
1.1
1.1
11
1.2
0.1

0.9
1.0
1.1
1.0
1.1
1.0
1.1
1.1
1.0
1.0
1.1
1.1
1.1
1.1
1.1

4.0
43
4.3
4.2
4.4
4.3
4.2
4.2
0.2

NaZO
41
4.2
4.3
4.2
4.0
4.3
4.4
4.1
4.2
41
4.1
4.2
41
43
4.4
4.2
4.1
4.2
4.2
0.1

NagO
4.2
4.0
4.0
4.0
4.0
3.9
3.8
4.0
4.0
41
4.1
3.9
41
3.9
4.2
41
4.0
4.1
4.0
0.1

Na2O
43
4.4
43
4.2
4.4
43
41
4.4
4.6
43
4.2
43
43
43
43

92.8
94.5
98.1
931
99.0
97.4
96.2
95.8
20

Total**

97.5
95.0
97.0
96.6
93.0
954
96.7
94.0
94.5
92.8
96.8
96.9
93.9
93.1
96.4
98.2
97.0
94.3
95.5
1.7

Total**

96.6
93.8
93.2
95.6
97.1
93.0
92.4
93.9
95.5
93.3
94.3
93.1
954
92.6
94.3
94.4
93.0
94.1
94.2
14

Total**

95.9
98.1
98.2
97.9
96.7
97.9
93.5
98.4
97.5
97.7
974
98.7
98.8
97.0
98.4

To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2

Comment
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2
To-BP2

Comment
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of
To-Of

Comment
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
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Sample No. 45
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Sample No. 47

W ~NO OB WN -

735
734
73.7
734
04

SiO,
73.7
73.7
71.7
72.6
735
73.7
71.4
71.4
73.7
73.6
73.7
73.7
733
73.9
741
733
73.9
73.6
73.2
0.9

SiO,
73.4
74.6
743
73.8
73.6
73.8
73.1
734
753
73.2
72.6
73.6
73.9
73.6
74.2
72.9
73.6
731
73.7
0.6

SiO,
75.2
73.4
733
73.4
73.7
73.8
73.4
73.3
73.6
75.0
74.2
733
70.4
74.2
734
73.2
73.3
733
73.5

04
0.6
0.3
0.5
0.1

TiO,
0.6
0.5
0.7
0.6
0.6
0.6
0.7
0.6
0.5
0.5
0.5
0.5
0.6
0.4
0.7
0.6
0.5
0.5
0.6
0.1

TiO,
0.5
0.6
0.5
0.3
0.5
0.6
0.6
0.6
0.5
0.6
0.5
0.5
0.6
0.6
0.6
04
04
0.5
0.5
0.1

TiO,
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
04
0.5
0.6
0.5
0.8
0.5
0.5
0.7
0.6
0.5
0.5

14.3
14.3
14.4
14.2
0.2

A|203
14.2
14.2
14.5
14.5
14.3
141
14.5
14.8
143
14.2
14.2
143
14.3
144
13.3
14.2
14.2
143
14.3
0.3

Al,O;
144
134
14.0
145
141
14.3
14.0
14.3
13.9
14.2
14.7
144
144
144
13.8
14.9
14.3
14.0
14.2
0.3

Al,Os
13.2
14.3
14.3
14.2
14.3
14.2
14.3
14.3
14.3
13.3
13.6
14.3
14.6
13.7
144
14.2
14.2
144
141

25
2.5
24
2.6
0.1

FeO*
2.4
2.5
3.2
2.8
2.6
25
34
35
2.7
2.4
2.6
25
2.6
2.4
3.0
2.5
2.4
2.6
2.7
0.3

FeO*
27
2.6
2.1
24
2.6
24
26
25
22
26
2.8
24
22
24
25
25
25
29
25
0.2

FeO*
26
27
27
2.8
2.8
2.8
25
25
25
25
26
2.6
4.0
27
2.6
27
28
24
27

0.2
0.2
0.0
0.2
0.1

MnO
0.0
0.2
0.3
0.3
0.2
0.2
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.3
0.3
0.2
0.2
0.2
0.1

MnO
0.2
0.2
0.2
0.1
0.2
0.1
0.2
0.3
0.1
0.3
0.2
0.1
0.1
0.3
0.2
0.0
0.2
0.3
0.2
0.1

MnO
0.3
0.1
0.3
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.3
0.2
0.3
0.3
0.1
0.2
0.2
0.3
0.2

0.8
0.8
0.9
0.8
0.0

MgO
0.8
0.9
1.1
0.9
0.9
0.8
1.0
11
0.7
0.9
0.8
0.8
0.8
0.8
0.9
0.8
0.8
0.8
0.9
0.1

MgO
0.8
0.7
0.7
0.8
0.8
0.7
0.7
0.8
04
0.8
0.9
0.8
0.5
0.8
0.7
0.9
0.8
1.1
0.8
0.1

MgO
0.6
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.7
0.8
0.8
0.8
1.1
0.8
0.8
0.8
0.8
0.8
0.8

29
2.8
29
29
01

CaOo
2.9
2.9
34
3.0
2.8
2.9
3.5
3.5
2.7
3.0
3.0
2.8
2.9
2.8
24
3.0
2.7
2.9
2.9
0.3

CaOo
2.8
2.6
2.7
2.8
2.8
2.8
3.0
2.9
2.3
2.9
2.9
2.8
2.8
2.8
2.8
3.1
2.8
3.0
2.8
0.2

CaOo
24
2.8
2.8
2.9
2.8
2.8
2.8
2.9
2.8
25
2.8
2.8
3.8
2.7
2.8
2.9
2.9
3.0
2.8

1.0
1.1
1.0
1.0
0.1

Kzo
11
1.0
1.0
11
1.0
1.2
1.0
1.0
1.1
11
11
1.0
1.0
1.0
1.2
11
11
1.0
11
0.1

K0
1.0
1.2
1.2
1.1
1.1
1.1
1.3
1.2
13
1.3
1.1
1.1
1.1
1.0
1.0
1.1
1.1
1.0
1.1
0.1

K0
1.0
1.0
1.1
1.0
1.1
1.0
1.1
1.1
1.1
0.9
1.1
1.1
1.0
1.0
1.1
1.1
1.0
1.1
1.0

4.4
43
4.5
43
0.1

Nazo
4.3
4.2
43
4.3
43
4.2
4.3
41
4.1
4.2
3.9
4.2
4.3
41
4.1
4.3
41
4.2
4.2
0.1

Nazo
43
41
4.4
4.2
4.2
4.2
4.4
4.2
4.1
4.1
4.3
4.2
4.4
4.2
43
4.2
4.2
4.2
4.2
0.1

NazO
4.1
43
4.3
43
4.0
3.9
4.4
43
4.4
43
41
4.4
4.0
41
4.3
43
4.2
4.3
4.2

98.1
97.6
97.2
975
1.2

Total**

96.6
92.7
96.1
97.9
95.7
93.8
96.9
97.9
97.3
93.8
924
93.9
97.1
92.9
98.6
95.9
925
93.5
95.3
21

Total**

98.3
97.4
94.8
97.9
98.1
98.4
96.7
98.8
98.0
97.5
97.4
98.1
99.4
98.5
96.8
97.4
97.2
97.6
97.7
1.0

Total**

95.1
94.9
98.1
97.1
92.9
92.2
954
97.2
971
94.3
93.9
97.3
97.6
93.1
971
99.0
97.1
97.9
96.0

To-G
To-G
To-G

Comment
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G

Comment
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G

Comment
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
To-G
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Sample No. 51

1.0

SiO,
67.3
68.7
69.2
68.2
716
70.2
70.6
66.8
69.0
67.6
68.1
66.6
69.2
71.0
66.7
69.2
69.1
69.4
68.8
1.5

Sio,
78.4
72.8
772
79.3
73.8
71.1
70.8
74.9
76.6
76.2
71.3
785
76.8
76.6
775
782

756
2.8

SiO,
741
74.2
73.7
743
77.0
74.8
743
749
73.7
76.0
74.2
74.6
744
72.6
74.6
75.0
73.2
744
1.0

SiO,

0.1

TiO,
0.9
0.9
0.6
0.9
0.8
0.8
0.8
1.0
0.7
0.9
0.9
0.9
0.8
0.7
0.9
0.9
0.8
0.7
0.8
0.1

TiO,
09
0.7
06
1.0
0.7
0.8
0.9
06
06
0.8
0.8
0.8
06
0.8
0.7
0.9

0.7
0.1

TiO,
0.7
0.6
0.7
0.5
0.4
0.5
0.6
0.5
0.6
0.5
0.5
0.6
0.6
0.7
0.6
0.6
0.7
0.6
0.1

TiO,

04

AlO3
15.2
14.9
15.1
14.9
13.6
14.4
14.3
15.0
14.9
15.0
14.9
15.2
14.9
14.2
15.1
14.8
151
15.7
14.8
0.5

AlL,O,
109
135
12.1
11.0
13.7
14.3
14.2
135
12.2
12.3
14.4
15
12.3
125
12.2

10.7

12.6
1.2

A|203
13.7
13.5
13.6
13.6
12.8
13.5
13.6
13.3
13.9
12.9
13.7
13.2
13.5
141
137
13.2
14.0
13.5
04

AlO3

0.3

FeO*
54
4.7
4.7
5.0
4.1
4.1
3.9
5.6
4.8
5.3
5.0
5.6
4.5
4.0
55
4.5
4.4
3.8
4.7
0.6

FeO*
3.0
34
2.7
2.9
2.8
4.2
4.0
2.7
29
2.9
3.9
2.3
2.8
25
2.2

29
3.0
0.6

FeO*
2.7
2.7
2.8
2.7
1.8
2.4
2.7
2.7
2.8
24
2.8
2.8
2.6
3.1
2.9
2.6
2.9
2.7
0.3

FeO*

0.1

MnO
0.2
0.3
0.0
0.2
0.2
0.3
0.2
0.3
0.1
0.2
04
0.2
0.2
0.2
0.2
0.3
0.2
0.2
0.2
0.1

MnO
0.0
0.2
0.1
0.0
0.3
0.2
0.3
0.2
0.0
0.2
0.2
0.3
0.2
0.0
0.1
0.1

0.1
0.1

MnO
0.2
0.1
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0.2
0.2
0.2
0.0

MnO

0.1

MgO
1.7
14
1.6
1.5
13
1.2
1.3
18
15
1.7
1.6
1.9
14
1.2
1.8
1.3
11
1.0
1.5
0.3

MgO
0.1
0.8
04
0.2
0.7
1.1
13
04
04
04
1.1
0.3
0.4
0.2
04
0.1

0.5
04

MgO
0.7
0.7
0.7
0.7
0.5
0.7
0.8
0.7
0.8
0.7
0.8
0.7
0.8
0.9
0.8
0.7
0.8
0.7
0.1

MgO

0.3

CaOo
4.6
4.2
4.1
4.3
3.6
3.9
4.0
4.7
4.2
4.4
4.4
5.1
4.2
3.7
4.8
4.0
4.1
4.2
4.2
04

CaO
1.1
3.1
1.8
1.1
2.7
3.7
3.8
24
20
2.0
3.6
1.5
1.8
1.9
1.8

14
22
0.9

CaOo
2.7
2.8
2.9
2.8
1.9
2.7
24
25
2.9
2.2
2.7
2.6
2.7
3.2
2.7
2.6
3.0
2.7
0.3

CaOo

0.1

K0
0.9
0.9
1.0
1.0
1.1
1.0
1.0
1.0
0.8
0.9
1.0
0.9
1.0
1.0
0.9
1.0
0.9
0.9
1.0
0.1

K20
15
13
11
15
10
0.8
0.8
1.1
12
13
0.8
12
1.1
1.1
12

1.6
1.2
0.2

Kzo
0.9
1.0
1.0
0.9
1.2
1.0
11
1.0
0.9
0.9
0.9
1.0
0.9
0.9
0.8
0.9
0.9
1.0
0.1

K0

0.1 2.0

Na,O Total**

3.8 99.7
4.0 98.9
3.8 97.3
4.0 99.0
3.8 97.7
4.0 98.4
4.1 97.9
4.0 98.8
41 98.5
4.0 98.7
3.9 98.5
3.8 97.9
3.9 98.6
4.0 98.5
4.0 991
4.0 99.5
42 98.9
42 98.9
4.0 98.6
0.1 0.6

Na,O Total**

41 965
43 992
40 953
32 963
43 99.1
38 976
39 981
42 974
42 902
40 966
39 977
38 925
40 945
44 967
40 954
40 947
40  96.1
03 23

Na,O Total**

4.3 98.7
4.4 96.5
4.4 95.8
4.3 98.0
43 95.9
43 974
4.5 96.7
4.2 98.1
43 96.3
4.2 97.8
43 98.0
4.1 97.7
4.3 98.2
4.2 96.9
3.7 92.3
4.3 97.7
43 98.0
43 971
0.2 15

Na,O Total**

Comment
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb
To-Kb

Comment
To-Ok,
To-Ok,
To-Ok,
To-Oky
To-Ok,
To-Ok,
To-Ok,
To-Ok,
To-Ok,
To-Oky
To-Ok,
To-Ok,
To-Ok,
To-Ok,
To-Ok,
To-Oky

Comment
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP
To-AP

Comment



1 72.8
2 73.0
3 72.3
4 731
5 72.4
6 721
7 72.8
8 72.8
9 72.2
10 71.8
11 72.3
12 72.5
13 725
14 73.9
15 72.9
16 73.0
17 72.2
Ave. 72.6
SD 0.5

Sample No. 52 SiO,

1 75.9
2 76.9
3 76.3
4 77.2
5 774
6 76.1
7 75.5
8 76.3
9 77.7
10 77.0
11 76.5
12 76.9
13 771
14 76.0
15 75.9
16 77.9
17 76.4
Ave. 76.6
SD 0.7

The number on the upper line is the mean value and that on the lower line is the standard

0.6
0.7
0.7
0.7
0.7
0.7
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.8
0.8
0.7
0.7
0.7
0.1

TiO,
0.3
0.3
04
0.3
0.3
0.3
04
0.3
0.3
04
0.3
0.3
0.2
04
0.4
0.1
04
0.3
0.1

13.8
13.7
14.0
134
13.7
14.0
13.6
13.7
141
13.9
13.7
13.9
13.8
13.1
13.6
13.7
13.9
13.7
0.2

AlO3
13.7
13.3
134
13.0
131
13.9
13.8
134
13.0
13.1
13.6
134
13.5
13.6
13.6
13.2
13.5
134
0.3

3.8
3.7
3.7
3.8
3.9
3.8
3.9
3.7
3.8
4.0
4.2
3.7
3.7
3.8
3.7
3.6
3.7
3.8
0.1

FeO*
1.8
1.6
1.7
1.6
1.6
1.9
2.0
1.9
1.7
1.6
1.8
1.6
1.5
1.8
1.9
1.5
1.8
1.7
0.2

0.2
0.2
0.3
0.2
04
0.3
0.2
0.1
0.2
0.3
0.2
0.2
0.3
0.2
0.2
0.1
0.2
0.2
0.1

MnO
0.2
0.2
0.3
0.3
0.1
0.1
0.4
0.3
0.0
0.3
0.1
0.2
0.0
0.2
0.2
0.1
0.1
0.2
0.1

0.9
0.8
0.9
0.9
0.8
0.9
0.9
0.9
0.9
1.0
1.0
0.9
0.9
0.7
0.8
0.9
0.9
0.9
0.1

MgO
0.5
0.5
0.5
05
0.4
0.6
0.6
0.6
0.5
04
0.5
0.5
0.5
0.6
0.6
0.5
0.6
0.5
0.1

3.1
3.0
34
3.0
341
34
3.3
3.3
34
34
341
3.3
3.2
2.8
31
3.1
34
3.2
0.2

CaOo
2.2
2.0
21
1.9
1.8
2.3
2.3
2.2
1.9
2.0
2.0
1.9
1.9
2.2
2.3
17
21
2.1
0.2

0.9
1.1
0.9
1.0
1.0
1.0
1.0
1.0
0.9
1.0
0.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.0

K0
1.0
1.1
1.2
1.0
1.2
0.9
1.1
1.0
0.9
1.1
1.0
1.0
1.0
1.0
1.1
0.9
1.1
1.0
0.1

3.9
3.8
3.9
3.9
3.9
4.0
3.9
4.0
3.9
4.0
3.9
3.8
3.9
3.8
3.9
3.9
4.1
3.9
0.1

NazO
4.4
4.2
4.2
4.0
4.2
41
4.1
4.2
4.0
4.1
4.2
4.3
43
41
41
4.1
41
41
0.1

98.3
98.5
99.1
99.0
99.2
99.3
96.6
97.9
98.0
991
99.4
98.1
98.7
98.5
99.0
98.5
98.5
98.6
0.7

Total**

94.6
93.6
945
94.2
93.3
924
93.3
93.5
93.3
89.0
93.5
94 .4
94.1
93.5
92.8
91.9
93.5
93.3
1.3

deviation. Measured values were recalculated to 100 % on a water-free basis. *:Total iron
oxide as FeO. **: raw data before recalculations to 100 % on a water-free basis.

To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP
To-CP

Comment
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
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