
* ** *** **** *****

****** ******* ********

1

35 km 25 km
1,613m

1950 1954;
1962 1969

(
1983; 1987; 2006

1954 1964; 1959; 1983; 1987; 1987; 1999;
2001

1998 2000

2000 2002 2004

14C
K–Ar 2002 2004 2005

2002 2005; 2004a, b
2005 C 2005

2

1997

*

**

***

****

*****

******

*******

********

– 13 –－ 13－
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1:

17 km 11.5 km 1m
1m DEM 1

1m DEM

(1)

4
7 1.5 km 2a,

3a 1566m
1550 1600m

9.1m ; 2b
3b c

148 cm
1

– 14 –－ 14－



2: a: 13 1.5 km b: 14
-

1:

m

1 72 46 9.5
2 105 46 3.4 2
3 39 26 3.6
4 36 30 0.6
5 651 178 4.6 11
6 197 138 7.4 3
7 46 39 11.8
8 46 39 11.8
9 82 56 12.3
10 63 56 11.4
11 76 66 6.4
12 151 105 16.8
13 56 53 5.5

– 15 –－ 15－
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2:

m
(m)

A1 15 8 2
A N29◦W 75 A2 36 14 2

A3 14 11 2
B1 5 4 0.6

B N18◦W 48
B2 18 12 4
B3 3 3 1
B4 11 7 3

C N35◦W 30
C1 19 10 4
C2 11 5 0.7
D1 7 7 2

D N32◦W 54
D2 17 10 3
D3 4 4 1
D4 24 18 5

E E1 11 11 4

14 2b
1

3d f N18◦

32◦W
A D

E 2

11 22.4m
2 3m -

2a 3a

11
4

4

(2)

420m 180m 13
4 1987 2 3

5a b

1 5

– 16 –－ 16－



3: a: b:
2a nos. 9 10 c: 2 2a nos. 7 8 d: A2 2b e: D4

2b f: E1 2b

A E 3
5c d

1969

44 40
; 6

6
4

– 17 –－ 17－
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4: -

3:

m
(m)

A1 88 56 13
WNW-ESE

A 129
A2 30 34 6
A3 38 38 2.5 A4 A3
A4 18 18 1.5
A5 18 18 1.5
B1 34 28 5

B 125 B2 74 73 14
B3 5 5 1

C 45
C1 28 27 2
C2 30 21 1.7

D 85
D1 37 25 5
D2 56 47 9

E E1 30 21 1.7

3

A B C D
G A: G005

– 18 –－ 18－



5: a: A1 - 4 b: A2
4 c d: A1 20m×30m
c 1m

2001 2001073102
G

1

(1)

1954 1964 1959 1987
1999 1964

4 8 10
1987

1999 1987
K–Ar

- 10
100 70

K–Ar 40 20
23 7

– 19 –－ 19－
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6: 40 4
800m 800m

1990 2000
13 1997

1985 a
; AYP 1 3

1997

(2)

11
14C 12

7 A: G005 A: G064 2
2 3 cm

-1 : H-1 8a 6
-2 7; H-2 7 H-7 10 cm

3 A Ha-A B
Ha-B C Ha-C 8b c A B

-8 H-8 8d
-9 H-9 -10 H-10

-11 H-11 -12 H-12 -13 22 H-13

– 20 –－ 20－



7: G005 G064
4 9

22 -14 H-14 -15 17 H-15 17
-18 19 H-18 19 -20 21 H-20 21

-23 H-23

H-1 Ha-A H-1

63 125μm 200
MAIOT 1

30 X WDX
4

5
14C

2001 β δ13C 2002 2003
AMS 5,570 1950 6 (1), (2)

OxCal 4.2 IAAA 4.3 PLD
yBP cal yBP 3 (5)

– 21 –－ 21－
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4:

– 22 –－ 22－



8: a: Ha-A A:G005 b: Ha-B
Ha-A A:G065 c: Ha-C B A Ha-A

A:G064 d: Ha-A
Ha-A B H-8 K-Ah A:G064

9 10

(3)

Ha-A B C 14C
H-14 H-20 21

a. A Ha-A

: 3
: A: G005 A: G050 A: G064)

: 5 km 2.5 km
40 11

N70◦E
: 1m 148 cm 80 cm

5 cm

– 23 –－ 23－
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5:

no. 1 2 3 4 5 6 7 8 9

H-1(To-a) H-8(K-Ah) K-Ah H-9(To) H-9(To) H-9(To) H-9(To) H-9(B-Tm) H-9(B-Tm)

G145 G064 KH83-2-3 G318 G318 G318 G318 G318 G318

G145-1 20010731- -

07-N

15 10 77 21 30 1 1 1 1

SiO2 77.27 75.24 75.21 77.35 77.34 78.07 78.18 76.05 74.93

TiO2 0.32 0.53 0.54 0.38 0.36 0.31 0.32 0.22 0.20

Al2O3 12.46 12.85 12.92 12.68 12.65 11.87 11.86 10.36 10.94

FeO∗ 1.62 2.42 2.49 1.77 1.77 1.74 1.69 3.84 4.19

MnO 0.05 0.08 0.07 0.09 0.10 0.20 0.08 0.00 0.20

MgO 0.87 0.47 0.48 0.47 0.48 0.48 0.30 0.01 0.02

CaO 1.87 2.02 2.03 2.01 2.04 2.09 1.23 0.25 0.25

Na2O 4.02 3.32 3.28 3.83 3.81 3.87 3.56 4.90 4.65

K2O 1.53 3.00 2.99 1.38 1.39 1.36 2.78 4.36 4.58

P2O5 0.00 0.07 0.00 0.04 0.05 0.02 0.00 0.00 0.03

Total 100.00 100.00 100.01 100.00 99.99 100.01 100.00 99.99 99.99

- - - - - - - -(1992)

no. 10 11 12 13 14 15 16 17

H-11 H-11 H-11 H-11 H-22 H-23 H-23 H-23

G308 G308 G308 G308 G011 G300 G300 G300

22 22s 22s 22s G011-6 A B C

23 1 1 1 15 8 12 9

SiO2 75.41 77.62 78.67 79.89 76.87 75.14 74.89 75.08

TiO2 0.39 0.45 0.19 0.32 0.39 0.39 0.41 0.41

Al2O3 13.38 11.51 12.01 11.30 12.26 13.55 13.61 13.37

FeO∗ 2.20 2.04 1.27 1.88 1.66 2.35 2.32 2.39

MnO 0.04 0.00 0.04 0.05 0.13 0.04 0.05 0.05

MgO 0.54 0.36 0.15 0.28 0.86 0.57 0.61 0.63

CaO 2.59 1.48 1.29 1.61 1.94 2.77 2.77 2.75

Na2O 3.96 3.09 1.62 1.12 4.34 3.84 4.01 3.89

K2O 1.42 3.47 4.74 3.53 1.55 1.30 1.27 1.34

P2O5 0.06 0.00 0.02 0.01 0.00 0.05 0.07 0.10

Total 99.99 100.00 100.00 99.99 100.00 100.00 100.01 100.01

SiO2: 75% SiO2: 76% - - - -

:
12a b

G050 148 cm
38 cm

50 cm
39 cm

11
8c 4(3)

– 24 –－ 24－



6 (1): 14C β

no.
14C δ14C δ13C

Δ14C
(1σ; yBP) (‰) (‰)

1 G145 H-1(To-a) 1,230±130 -143.6±13.5 -25.9 -142.1±13.5 IAA-277

2 G005 H-1(To-a) 1,370±60 -162.5±0 -27.8 -157.8±0 IAA-44

3 G178 H-1(To-a) 1,560±100 -182.8±9.8 -28.4 -177.3±9.8 IAA-282

4 G207 H-1(To-a) 1,970±110 -223.3±10.3 -28.2 -218.4±10.3 IAA-284

5 G064 H-1(To-a) 2,380±100 -261.6±0 -28.0 -257.2±0 IAA-48

6 G005 H-2 1,990±60 -224.5±0 -28.0 -219.9±0 IAA-43

7 G005 H-3 5,350±80 -489.6±0 -28.0 -486.6±0 IAA-42

8 G005 H-7(To-Cu) 5,120±80 -471.3±0 -25.0 -471.3±0 IAA-41

9 G050 Ha-A 1,110±100 -132.0±10.9 -26.2 -129.9±10.9 IAA-272

10 G006 Ha-A 2,810±140 -299.8±12.3 -28.2 -295.3±12.3 IAA-268

11 G050 Ha-A 5,230±140 -481.5±0 -27.6 -478.8±0 IAA-50

12 G005 Ha-A 5,290±80 -487.7±0 -29.7 -482.9±0 IAA-45

13 G153 Ha-A 5,570±110 -503.1±7.0 -27.9 -500.2±7.0 IAA-278

14 G064 Ha-A 5,700±120 -509.7±7.1 -26.4 -508.4±7.1 IAA-274

15 G020 Ha-A 6,220±140 -541.6±0 -27.4 -539.4±0 IAA-49

16 G064 Ha-A 6,330±120 -548.1±0 -28.0 -545.4±0 IAA-47

17 G064 Ha-B 9,080±160 -678.1±6.3 -26.5 -677.2±6.3 IAA-275

18 G153 Ha-B 7,650±120 -616.2±5.9 -27.6 -614.2±5.9 IAA-280

19 G064 Ha-B 8,860±120 -670.6±0 -28.8 -668.1±0 IAA-46

20 G064 Ha-C 9,460±150 -693.6±5.9 -27.5 -692.1±5.9 IAA-276

21 G153 H-13 5,860±100 -321.0±6.0 -27.9 -518.3±6.0 IAA-279

22 G006 H-14 7,670±180 -617.4±8.5 -27.6 -615.5±8.5 IAA-269

23 G009 H-14 6,900±210 -577.5±10.8 -26.0 -576.7±10.8 IAA-270

24 G009 H-14 5,370±350 -489.7±22.6 -27.2 -487.5±22.6 IAA-271

25 G178 H-17 4,580±170 -436.4±12.0 -26.4 -434.9±12.0 IAA-283

26 G061 H-20 5,960±160 -525.0±9.1 -26.0 -524.0±9.1 IAA-273

27 G154 3,500±120 -356.3±9.7 -27.1 -353.6±9.7 IAA-281

1.0 1.2mm X
7

b. B Ha-B

: A
: A: G064

: 4 A: G037 G153 Ha-A
2 Ha-B C

10
: 4 5 cm A:

G064 5 cm X
7

– 25 –－ 25－
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6 (2): 14C

no.
δ13C 14C

(‰) 1σ; yBP 1σ: 68.2%

28 A G005 H-2 -29.89±1.52 1,700±50
1,695–1,650 (18.7%)

IAAA-118721,630–1,550 (49.5%)

29 A G005 H-3 -28.13±0.71 1,870±30
1,870–1,780 (58%)

IAAA-300691,760–1,740 (10.2%)

2,105–2,085 (8.8%)

30 A G005 H-4 -28.41±0.93 2,060±30 2,065–1,985 (56.6%) IAAA-30070

1,960–1,950 (2.8%)

31 A G005 H-5 -25.20±0.79 2,590±40 2,755–2,720 (68.2%) IAAA-30071

32 A G005 H-6 -26.05±0.64 2,860±30
3,025–2,920 (65.5%)

IAAA-300722,905–2,890 (2.8%)

33 A G005 H-7 -24.86±0.80 4,610±30
5,445–5,405 (38.4%)

IAAA-300735,325–5,295 (29.8%)

34 A G050 Ha-A -19.07±1.22 550±50
635–600 (29.9%)

IAAA-11873560–520 (38.3%)

35 A G020 Ha-A -26.19±0.92 5,090±40
5,910–5,880 (18%)

IAAA-300765,825–5,750 (50.2%)

36 A G064 Ha-A -25.18±1.32 5,290±50
6,180–6,145 (13.6%)

IAAA-118746,125–5,995 (54.6%)

37 A G011 Ha-A -28.37±1.03 5,890±40 6,745–6,665 (68.2%) IAAA-30074

7,425–7,410 (11.3%)

38 A G037 Ha-B? -28.0 6,455±30 7,400–7,365 (25.7%) PLD-2534

7,360–7,325 (31.1%)

39 A G064 Ha-B -27.74±1.32 6,810±40 7,680–7,610 (68.2%) IAAA-30077

40 A G065 Ha-B -26.4 6,895±35 7,755–7,675 (68.2%) PLD-2537

41 A G037 Ha-B? -28.4 7,055±35
7,940–7,915 (19.3%)

PLD-25357,910–7,850 (48.9%)

9,250–9,170 (29.4%)

42 A G064 Ha-B -25.57±1.07 8,190±40 9,145–9,075 (29.8%) IAAA-30078

9,055–9,030 (9%)

43 A G064 Ha-C -24.94±1.58 8,730±60 9,780–9,560 (68.2%) IAAA-11875

930–900 (28.3%)

44 A G050 H-9 -28.9 970±30 865–825 (31.4%) PLD-2533

815–800 (8.4%)

45 A G308 H-11 -26.7 2,905±30 3,080–2,975 (68.2%) PLD-2536

430–375 (43.2%)

46 D G178 H-15 -25.85±1.19 290±40 365–360 (2.3%) IAAA-30080

325–295 (22.6%)

270–215 (20.7%)

47 D G207 H-18 -29.37±1.26 120±40 145–55 (38.6%) IAAA-30081

45–20 (8.9%)

48 D G207 H-19 -23.86±0.71 410±30
510–460 (65.9%)

IAAA-30082350–340 (2.3%)

8,155–8,140 (3.7%)

49 A G011 H-22 -27.66±3.72 7,190±80
8,135–8,115 (3.7%)

IAAA-300758,110–8,090 (4.5%)

8,055–7,935 (56.2%)

7,430–7,410 (16.4%)

50 C G166 -22.14±0.95 6,470±40 7,400–7,365 (23.3%) IAAA-30079

7,360–7,325 (28.5%)

OxCal 4.2 (IAAA- ), OxCal 4.3 (PLD- )

– 26 –－ 26－



9: 5 64 G005 G064

7: X

Ch Ka Il Cr Gl
H-2 A G005 20010731-02-L

H-7 (To-Cu) A G005 20010731-02-F

Ha-A A G005
20010731-02-C
20010731-02-B

Ha-B A G064 20010731-07-D
Ha-C A G064 20010731-07-B

Ch: Ka: Il: Cr: Gl:

c. C Ha-C

: Ha-B Ha-B 7 cm

: A: G064

: 1
10: A: G037 G153

: 6 7 cm

– 27 –－ 27－
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10 (1): 14 4
6

X
7

d. Ha-A B C

Ha-A B C

– 28 –－ 28－



10 (2): 10 (1)

Cas and Wright, 1988

-3φ 8mm 9φ
2μm 1/2φ 13

Ha-A 1mm 80 90%

– 29 –－ 29－
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11: A : cm 10(9) 10 cm
3 9 cm

12: A a: AL
1mm b: Lt 0.5mm

– 30 –－ 30－



Ha-B 0.125mm 3φ 5φ 9φ

Ha-C 1 mm 0φ 7φ 9φ

13:

e. H-14 H-20 21

H-14 A: G006 G009 60 cm

X
1999

14C 5,370±350 yBP
7,670±180 yBP 6(1) nos. 22 24
H-20 H-21 B: G054 G060 G061 H-20

H-21 X H-20 21 SiO2 48 51wt.
% 49 51wt.% 8 RI H-20 1.700 H-21 1.701

4 nos.42,43 G060 H-20 40 cm 3m

G061 H-20 H-21 14C 5,960±160 yBP
6(1) no.26

– 31 –－ 31－
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8: H-20 21

no. 1 2 3 4 5
B:G054 B:G054 B:G061 B:G054 B:G060

H-20 H-20 H-20 H-21 H-21
54-1 54-3 61-1 54-2 60-2

SiO2 49.62 48.89 50.57 50.33 49.40
TiO2 0.91 0.89 0.88 0.83 0.91
Al2O3 19.68 20.37 21.60 18.58 23.03
FeO∗ 12.19 12.22 11.51 11.61 12.97
MnO 0.21 0.21 0.19 0.21 0.20
MgO 6.41 7.75 5.68 7.61 6.00
CaO 8.95 7.94 7.70 8.82 5.99
Na2O 1.74 1.50 1.61 1.74 1.29
K2O 0.18 0.13 0.18 0.16 0.12
P2O5 0.11 0.09 0.07 0.10 0.09
Total 100.00 99.99 99.99 99.99 100.00

(4)

H-1 13 H-15 19 H-22 23 1 2mm
1 8mm

a. H-1

10 20 cm 3 10 cm
RI

1.502 1.707 4 nos.1 5 5 (no.
1) SiO2 77.27wt.% a
To-a H-1 AYP

b. H-2

A: G005 20010731-02 H-1 8 cm
RI 1.505 1.506 1.707

1.679 1.683 4 nos. 6 9 A: G011 10 (1)

c. H-3

A: G005 H-2 2 cm
RI 1.503 4 no. 10

– 32 –－ 32－



d. H-4

A: G005 H-3 2 cm
RI 1.499 4 no. 11 A: G011

10 (1)

e. H-5

A: G005 H-4 8 cm
4 no. 12

f. H-6

A: G005 H-5 2 cm
RI 1.706 4 no. 13

g. H-7

A: G005 H-6 17 cm 2 3mm
RI 1.511 1.706 4 no. 14 -

( ) To-Cu

h. H-8

14: H-8 K-Ah

A: G064 20010731-07 Ha-A Ha-B
10 cm

14 RI 1.511 4 no. 15 5 no.2 -
K-Ah 5 no. 3 K-Ah

– 33 –－ 33－
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i. H-9

A: G318

Y RI
1.5080 Y 1.5099 1.5127 RI 1.5230 4 no. 16

K2O 4.18 4.58 wt%
5 nos. 8 9 RI K2O -
B-Tm

-
14C 970±30 yBP 6 (2) no. 44

j. H-10

C: G173 1 cm
10 cm H-1 To-a 10 cm H-1 AD915

AD1970
H-10 15

k. H-11

A: G308 H-1
RI 1.5035 1.7034 4 no.30 SiO2

75 wt.% 5 no. 10 H-23
RI H-3 SiO2: 76 wt.%

Fe Al Ca K 5 nos. 11 13

l. H-12

C: G118 H-1
RI 1.508 4 no. 31

m. H-13

A: G153 Ha-A
Ha-B RI

1.712 4 no. 32 14C 5,860±100 yBP 6 (1) no. 21

n. H-15 H-16 H-17

H-15 1 D: G178
RI 1.508 1.671 4 no. 34

14C 290±40 yBP 6 (2) no. 46
H-16 2 G178

H-1 To-a
RI 1.507 4 no. 35

– 34 –－ 34－



H-17 G178 D: G179 H-1
10 cm RI 1.504 1.508

1.671 4 nos. 37 40 14C 4,580±170 yBP 6 (1) no. 25
1998 1 H-15 17

o. H-18 H-19

H-18 D: G207 5 cm
RI 1.506 4 no.41 14C 120±40 yBP

6 (2) no. 47
H-19 G207 H-18 H-1

14C 410±30 yBP 6 (2) no. 48
1998 3 H-18 19

p. H-22

A: G011 Ha-A
RI 1.510 4 no. 44

5 (no. 14) Ha-A H-8 K-Ah
K2O

q. H-23

A: G300 4
8mm 3

5 nos. 15 17 H-11

r.

H-1 To-a
(Ak-9; 1997) Ak-10 Ak-11

Ak-10 Ak-11 2

(5) 14C

50 14C
550 9,460 yBP 15

H-1 H-6 H-6 H-7 17 cm
H-7 H-6 2,000

H-1 5 1,230 2,380 yBP Ha-A 12

– 35 –－ 35－
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15: 14C

550 6,330 yBP Ha-B 8 6,455 9,080 yBP

H-1 To-a AD915 2003
H-8 K-Ah 7,280cal yBP 1995

AMS 14C 9 2
H-7 To-Cu H-7(To-Cu) 14C

6,000 6,100cal yBP 2003; 2014
H-2 H-7 Ha-A
H-8 Ha-B C 3 (6)

0.07mm/
0.5 1.4mm/ 1974

14C
H-14 H-20 21 H-14

Ha-A
5,370 7,670 yBP H-14

H-20 21 H-20 14C
5,960 yBP H-20

(6)

7 KU-I KU-VII

– 36 –－ 36－



9: 2

(cal yBP) (cal yBP)
H-1 (To-a) 1,000 1,000

H-2 1,600 2,100
H-3 1,800 2,400
H-4 2,000 2,700
H-5 2,700 3,700
H-6 3,000 4,100

H-7 (To-Cu) 5,400 6,400
Ha-A 6,000 7,000

H-8 (K-Ah) 7,300 7,300

Ha-B 8,000 7,600
Ha-C 9,700 8,500

16: A:G005

– 37 –－ 37－
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10,000 yBP 3 RI RIII 14C
1992 1992

16
17

17:

1 10 g
250μm 2.2 :

9: 1 10%

400 600 1000 2/3
200 Taxa

10

– 38 –－ 38－



H-1 To-a 20010731-02-N
1992 RIII KU-VI

KU-VI 2,500 600 yBP 1992 H-1 14C

H-2 Ha-A 20010731-02-pln1 pln6 20010731-07-E 20011102-
06-A

KU-V 20011102-06-A
KU-V 6,500 2,500 yBP 1992 H-5

Ha-A H-2 H-4

Ha-B 20010731-07-C
27%

RI KU-II KU-II 10,000 8,500 yBP
1992 Ha-B Ha-C H-8 Ha-B
KU-III IV

8,500 6,500 yBP Ha-B Ha-C
AMS 14C

Ha-B 5 Ha-C
1

(7)

18:

18 H-1
Ha-A

Ha-A B C H-14 H-20
21 Ha-A 7,000cal yBP H-20 21

7,000cal yBP H-20

– 39 –－ 39－
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21 Ha-A H-20 14C 5,960±160 yBP 6 (1) no. 26
Ha-A

H-1 To-a 15 H-10

4 A B C

Ha-A Ha-B C

(1) Ha-A B C

Ha-A 7,000cal yBP Ha-A 11
100 cm

3 50 cm
2 39 cm 30 cm 11

1 cm
Ha-A

14
Ha-A Ha-A

Ha-B Ha-A
A: G064 20010731-07 5 cm

Ha-C 1

(2) Ha-A

Ha-A 11 1 100 cm
0.000931 km3

1 cm

(3) Ha-A

4 1,500m

– 40 –－ 40－



19: A A
1986

19 100 200◦C
1986

Ha-A

Ha-A
Ha-A

A:G050 Ha-A
Ha-A

10
10mm

A:G064 Ha-A 2 1.0mm 1.3mm

300 400m
19
X Ha-A 8 1

10 A: G005 Ha-A
7

500m 19

– 41 –－ 41－



48 2018 6

10: A

Ha-A 500m

Ha-B Ha-C
7 Ha-B Ha-C Ha-A

5

1m DEM

1.
13 14

13

2. 23 Ha-A Ha-B Ha-C
H-14

H-20 21 14C 17
- -a - -

H-1 To-a Ha-A

– 42 –－ 42－



3. 50 14C 11

4. Ha-A 0.000931 km3 Ha-B C

5. Ha-A 500m

Ha-B C

6. H-14 H-20 21

14C β

( ) ( ) ( )
X

X ( ) ( )

2006,
28 (1) 3–18

Cas and Wright, 1987, Volcanic successions. Allen & Unwin (Publishers) Ltd., UK, 528p.
2004a,

2004
V055-P006

2004b,
1mDEM 43

539–540.
1990, 223p.
1997, : 14,

34–38.
2000, 32 234p.
1995, 34 (3),

135–149.
2014,

123, 671–697.
1998, 105

p.349.

– 43 –－ 43－
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2006,
28 (1), 19–36.

1954,
no. 158, 13p.

1959, 2 (2), 61–76.

1964, 5 1 36p.

1987, no. 266, 9–24.

2005, 3 635p.

2003, 6000
109 (3), 151–165.

2003, 336p.

1985, II 35 (3),
411–420.

1992, 12,000 38 (2), 180–191.

1999, 94, 187–202.
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