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The Characteristic of the Damage Distribution of August 11,
2009 Suruga Bay Earthquake and the Relation to
Topography and Geology"’
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and the Research Group of the Damage of Suruga Bay Earthquake

Abstract

This paper presents the result the investigation of the locations of the damage, roofs tile and graveyards,
and slope failures caused to by the August 11, 2009 Suruga Bay Earthquake, in the area from Shizuoka
City to Makinohara City.

In Shizuoka City, the damage was mostly concentrated in the southwest foot of the Udo Hill and along
the old load of Highway 150 from Ago to Nishijima, and was also scattered in the city area. In Yaizu City,
the damage was distributed along the coast from Hon-Machi to Ogawa-Shinmachi and from Ishizu to Tajiri-
Kita, and was observed along the Tochiyama River and in Munetaka, Fujimori, Nakajima, Riuemon. In
Yoshida Town and Shimada City, the damage was observed in the area along the Oi River, specifically
from the mouth of the river to the hill foot. In Makinohara City, the damage was concentrated along the old
road of Highway 150 and the hill foot.

Although the affected region mostly continued in the direction of northeast-southwest along the western
coast of the Suruga Bay, the damage distribution was concentrated in many small zones in this area. The
damage, which was distributed along the seashore and on the fan of the Abe and Oi River, overlaps with
distribution of the old sand dunes and the old levees of river. Other damage was concentrated on the hill
foot.

The distribution of the aftershock of this earthquake is closely connected with the geological structure of

the western coast of Suruga Bay, especially the basal deep fault system of the NE-SW and NW-SE strikes.
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Fig. 1 The epicenter distribution of the main shock and its aftershocks of August 11, 2009 Suruga Bay
earthquake. The areas bound by dotted blue lines represent the location of Figs. 5, 6, 7, and 8.

Fig. 2 The projection of hypocenters of Fig. 1 on the
east-west cross section.

WENE 2 o0l @I FEFICE S, v~/ =Fa
—F65 VI VEDDITANF—=Iholz] L
7z (BRIBTRE, 2009 4E 8 H 22 H).

L2L, E--##EEE (20092) (&, #PGHENTHE
VI < BTRETE T AS/ERE T U s & P o R 912
BE (F)ER 39cm), LVE-FAGER TIREILC
16 < Wi T 1T 2544 37 U 55 % ko Calli g 1 12 Bl

Fig. 3 The projection of hypocenters of Fig. 1 on the
northwest cross section above 30 degrees.
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Fig. 4 The structure of a tiled roof and the name of each tile.
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= Locations of dameged roofs
and grave yards

N Locations of slope failures

Fig. 6 Damage distribution in Yaizu City. The base map is used the 1/25,000 geographical map of Yaizu and Sumiyoshi published by
Geographical Survey Institute of Japan. Contour lines are drawn by 1m under 50m high and 10m over 50m, and from the Digital
Map 10m Grid (Elevation) of Yaizu, Sumiyoshi, Shimada and Mukuya published by Geographical Survey Institute of Japan.
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Locations of damaged roofs
and grave yards

v Locations of slope failures

Areal distribution of
the Megami Formation

Fig. 7 Damage distribution in Haibara area of Makinohara City, the south of Shimada City and Yoshida
Town. The base map is used the 1/25,000 geographical map of Sumiyoshi, Sagara and Shimada published
by Geographical Survey Institute of Japan. Contour lines are drawn by 1m under 50m and 10m high over
50m, and from the Digital Map 10m Grid (Elevation) of Sagara, Shimada and Sumiyosi published by
Geographical Survey Institute of Japan.
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e Locations of damaged roofs and grave yards
?  Locations of slope failures

- Areal distribution of the Megami Formation

Fig. 8 Damage distribution of Sagara area in Makinohara
City. The base map is used the 1/25,000 geographical
map of Sagara published by Geographical Survey
Institute of Japan. Contour lines are drawn by 2m under
50m high and 10m over 50m, and from the Digital Map
10m Grid (Elevation) of Sagara published by
Geographical Survey Institute of Japan.
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Fig. 9 Photographs of damage. 1: Slope failures of the Udo Hill at Furuyado in Shizuoka City, 2: Broken grave-
stone at Nishihiramatsu in Shizuoka City, 3: Collapse of the masonry wall at Sunpu Castle in Shizuoka City, 4:
Damage to roofs at Jonokoshi in Yaizu City, 5: Breakage of a stone gate at the Oigawa Hachiman Shrine in
Yaizu City, 6: Damage to roofs in front of Sagara branch office in Makinohara City, 7: Damage to roofs at hill
foot along the Hagima river in Makinohara City, 8: Slop failures in Mt. Megami in Makinohara City.
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Fig. 10 Geographical section of Sagara area in Makinohara
City. Locality of the section is shown in Fig. 8.
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Fig. 11 Location and the geology of the slope failure of
an embankment of the Tomei Highway at Shizutani in
Makinohara City. An embankment on the natural geology
is removed in the geological map.
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Fig. 12 Geological map around Suruga Bay with the damage distribution and the epicenter distribution of
the main shock and its aftershocks of August 11, 2009 Suruga Bay earthquake.
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Volcanic Ash Beds of the Lower of the Kakegawa Group'’

Masahiro SuBa?’, Toru Owsur®’, Hirokazu Takauara® |, Kenji Yokoyama ®’
Kazuko Sakamoro® , Yumi Hasecawa™ |, Chisato Murakamr® and Fumio Upo®’

Abstract

The Pliocene-Pleistocene Kakegawa Group is distributed in Shizuoka Prefecture, central Japan. The
Kakegawa Group is divided into the Lower and the Upper, and the Lower of the Kakegawa Group is subdi-
vided into three formations, the Katsuma, the Hagima and the Higashi-Yokoji Formations, in ascending
order. Many volcanic ash beds are intercalated in the Lower as well as the Upper of the Kakegawa Group.

In this study, the locations and lithofacies of 53 volcanic ash beds mainly in the Lower of the Kakegawa
Group are described and correlated, has resulted in more detailed stratigraphical identification. The vol-
canic ash beds in the Lower of the Kakegawa Group composed primarily of volcanic glass, and the reflec-
tive index of glass ranges from 1.496 to 1.521.

From the distribution of volcanic ash beds and the thickness variation of beds in the Higashi-Yokoji
Formation, it appears that these beds of this formation are down-lapping on the Hagima Formation to the
southward. Therefore, the Higashi-Yokoji Formation is considered to be the highstand system tract of the
Haq's third order sequence model. Moreover, the upper horizon of Higashi-Yokoji Formation has a relation

of a top-lapping to the Upper of the Kakegawa Group at a northern part, and the boundary surface of the
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Lower and the Upper of the Kakegawa Group are thought be the sequence boundary.

The base of Quaternary, ie., the basement of Gelacian, is contrasted with the basement of the Upper

Higashi-Yokoji Formation.
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Fig. 1 Index map of the study area, from Omaezaki to Kakegawa in Shizuoka Prefecture, cetral Japan. The
area surrounded by thick line represents the study area. The area surrounded by the thin line represents
the area of each figure. Dotted line with letter shows distribution of the columnar sections in Fig. 44.
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Fig. 2 Comparison of the stratigraphical studies of the Kakegawa Group including in this study. Dotted line
with name is a volcanic ash bed and its name. G.: Group, F.: Formation, alt.: Alternating interbeds of sand-

stone and siltstone.
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Table 1

The petrographic properties of the volcanic ash beds intercalated in the Katsuma, the Hagima and

the Lower Higashi-Yokoji Formation in the Lower of the Kakegawa Group. H.F.: the Hagima Formation.

*: very little. L.M: Light mineral, H.M.: Heavy mineral.

Group . Glass and Mineral composition (%)
Formation Ash name Locality| Thickness| Sample No. Reflective index of glass Shape of grass shard
Japanese English Min. Max. | Mode | Ha | Hb| Ca | Cb | Ta | Tb | Oth. L-M.[HM;

HrAVL  |Arigaya VI 33 240 07092501) 1.500 | 1.502 1.501 |24 [14 [10 | 8 |21 [11 ] O 9 3
B4V |Arigaya VI 33 240 99090207 1.499 | 1.502 | 1.501 [ 0 |22 |22 [3 6 |3 1 129 |14

4Vl |Arigaya VI 33 200 99090206| 1.497 1.501 1.500 | 1 [28 [25 | 5 8 8 5 |15 [ 5
HrAaV_ |Arigaya V 32 60 99091804| 1.501 1.504 | 1.503 1 |15 120 [ 4 |20 |4 [11 |12 |14

Hr4V_ |Arigaya V 28 60 99091503| 1.501 1.503 1.502 | 0 |30 [17 | 6 6 |5 6 |10 20

o HrAV_ |Arigaya V 28 60 99091502 1.509 [ 1.512 1510 | 1 |10 | 9 1 3 2 [ 4 139 |31

K= HrAV_ |Arigaya V 27 120 07120201] 1.505 1.507 1.506 | 11 |28 [10 | 5 |28 | 7 0 8 2

® |[Ar8V_ |ArigayaV 27 120 99090209| 1.507 | 1.510 | 1.509 | 4 |31 [26 |5 |12 |4 [2 |10 | 5

E AV |Arigaya V 27 120 99090208| 1.501 1.503 1502 | 1 |32 (54 ]10])0 [0 0 [2 1

S |Ax4V _ |Arigaya V 26 120 99021907] 1.500 | 1.503 1502 | 2 (14 |9 3 2 5 [23 134 ] 6

E Hr ARV |Arigaya IV 25 200 07120202) 1.498 | 1.499 | 1.499 |15 |34 [10 | 7 |24 |7 0 3 *

'S [ArAIV_ |Arigaya IV 25 200 99090210| 1.496 [ 1.499 | 1.498 1 |52 |31 [4]3 2 1 4 3

E‘ 'g Ar4IV__ |Arigaya IV 24 100 98112502| 1.495 1499 | 1497 |1 [24 |38 |27 [ 5 1 0 [21]0
e >," HrAIV_ |Arigaya IV 20 110 00052202 1.497 [ 1.499 | 1.498 1 [39 |12 |22 {0 * [0 |15 (12
&) = |BrBIV__ |Arigaya IV 20 110 00052201 1.497 [ 1.500 | 1.498 1 |53 13 6 10 [0 0 |31 [6
; En AV |Arigaya IV 21 160 98112501| 1.498 1.500 | 1498 [ 2 [39 |29 |23 [ 3 1 1 1 2
g!n E A,V T |Arigaya IV-shita 20 30 00052203 1.500 [ 1.503 1502 | 8 |33 |2 6 10 [0 0 148 [ 4
§ o |ArAI |Arigaya III 19 30 99091504] 1.498 1.502 1500 | 1 [35 |19 |5 4 12 [10[9 |16
< < s A |Arigaya Il 19 20 98112503 1.498 | 1.500 | 1498 [ 5 |40 |27 [19 | 2 3 1 1 2
< S I |Arigaya 11T 18 20 00052204] 1.498 1.500 | 1499 [ 2 [33 ] 2 3 * | % | 0 |46 |14
2 = Ayl [Arigayall 17 80 99091906] 1.499 | 1.501 1.500 | 1 [20 |23 |3 1 1 5 138 [8
= °§ ArAIl |Arigayall 17 80 99091505| 1.497 [ 1.500 | 1.498 1 [20 |18 | 5 6 | 2 8 [26 |15
: 3 A1 |Arigayall 16 100 99090205| 1.498 1.502 1499 |3 [32 |16 |2 3 3 4 8 130
g o [Ar&1 |Arigayall 16 100 99090204 1.496 | 1.497 | 1497 [ 1 |24 |15 [ 2 2 1 1 137 |19
S ﬁ A1l |Arigaya Il 16 100 07120208] 1.497 1.500 | 1499 [17 |32 |17 {3 |14 | 8 0 7 3
f Aol Arigaya I 15 100 99021905] 1.499 | 1.502 | 1.500 [ 4 |51 |12 [ 3 7 9 3 5 8
= ARl Arigaya I 15 100 99021904) 1.497 | 1.500 | 1.499 | 1 |35 [21 | 2 1 7 9 [13 [11
&= fral Arigaya [ 13 80 07120203] 1.499 [ 1.501 1.500 [ 16 |44 | 9 6 |17 5 0 2 *
Aol Arigaya I 13 80 99090203 1.498 | 1.501 1499 | 2 [33 (20| 4 |18 (5 8 6 5

AR 1 Arigaya [ 11 90 99090202 1.498 | 1.502 | 1.500 [ 0 [17 |10 [ 1 2 1 1 |32 |35

HAr 1 Arigaya | 11 90 99090201] 1.495 1499 | 1497 |3 [39 |19 16 [4 5 7 112 1[5

= [ Kawashiro 10 20 98111201] 1.518 [ 1.523 1.521 1 1 0 010 1[0 0 |90 [ 8

I O Kawashiro 9 20 | Kawashiro| 1514 [ 1524 [ 1521 [ 1 [« [ «Jo [o Jo |1 [887]9

. [B22 B22 6 2-5 07092503| 1.498 1.500 | 1.499 [23 |31 | 7 9 |16 |10 |0 | 4 *

t B19 B19 5 10-20 07092502| 1.497 [ 1.500 | 1.498 |15 |40 | 2 5 |27 | 8 0 3 *

g X% Oyori 3 30 09121301] 1.498 1.501 1499 110 | 4 [30 |1 [36 2 0 6 |11
PN Oyori 3 30 09121302 1.499 [ 1.500 | 1499 |13 [ 2 |31 |0 [32]2 0 8 |13
CRESE Oyori 3 30 09121303 1.499 [ 1.500 | 1.499 [ 13 [ 3 |14 | 1 [43 ]| 2 0 7 |17

» g 43 Hirugaya 1 200 94033003| 1.497 | 1.499 | 1.498 |17 |11 [10 |12 |25 [16 | O 7 |2
Sagara G. [B18 B18 4 2-5 07092504 1.514 | 1.516 | 1.515 | 4 [ 9 6 3 |58 | 4 0 |15 ]2
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Table 2 The petrographic properties of the volcanic ash beds intercalated in the Upper Higashi-Yokoji

Formation in the Lower of the Kakegawa Group. *: very little. L.M: Light mineral, H.M.: Heavy mineral.

Group . Glass and Mineral composition (%)
Formation Ash name Locality| Thickness| Sample No. Reflective index of glass Shape of grass shard LMIEM
Japanese English Min. Max. | Mode | Ha | Hb| Ca | Cb | Ta [ Tb [Oth.[ " | "]
AH Kamigumi 92 160 07112102 1.501 1.503 1.502 |18 |19 [12 [ 2 [34 | 3 0 9 3
AH Kamigumi 92 160 07112101 1.502 1.505 1.504 119 |11 |10 | * |42 * | 0 [16 | 2
= Kamigumi 90 200+ 98070701 1.503 1.508 1.504 1 7 |31 114 (27 |3 3 9 6
FAH Kamigumi 87 400 07112103 1.502 1.505 1.504 |12 [12 [11 [10 [38 [13 | O 4 *
AH Kamigumi 83 300+ 07111405| 1.503 1.505 1504 | 6 |24 |11 | 7 |35 13 ]0 3 *
=i Kamigumi 83 300+ 07111404 1.503 1.505 1.505 |21 [12 [ 5 3 |42 |5 0 7 4
|- AH Kamigumi 82 300+ 07120207| 1.503 1.506 1.505 [ 13 |16 [16 [ 2 [43 | 3 0 6 2
AH Kamigumi 80 300+ 07111408 1.503 1.506 1.505 6 4 6 2 170 | 8 0 3 *
AH Kamigumi 80 300+ 07111407| 1.503 1.506 1.505 7 [15 (10 [ 7 [33 [12 |0 |15 ]2
=i Kamigumi 80 300+ 98062903 1.502 1.508 1.505 1 3 11516 |37 |1 1 18 [ 19
AR Kamigumi 79 200+ 07100305| 1.504 1.505 1.505 9 |12 |12 |10 [40 |10 [ O 6 *
A Kamigumi 77 200+ 00052801| 1.504 1.506 1.505 0 9 |10 19 [42]3 ¥ |11 |16
it Kamigumi 75 220 00050908 1.504 1.506 1.505 1 6 9 7 120 |8 0 |31 ]19
st Kamigumi 73 200 00031402| 1.504 1.506 1.505 x | 2 |18 )14 |58 )1 * |11 | 5
AH Kamigumi 73 200 00031401| 1.504 1.506 1.505 ¥ [12 19 |10 |14 ]2 0 |32 120
=i Kamigumi 72 160 07092506| 1.503 1.504 1.504 5 3 |12 16 |45 (150 5 9
FfH Kamigumi 72 160 00031315] 1.504 1.507 1.505 x |9 |11 |6 |32]1 0 |18 |22
st Kamigumi 72 160 00031314 1.504 1.506 1.505 *x | 6 4 2 7 1 0 |50 |30
= =i Kamigumi 72 160 00031313 1.504 1.507 1.505 0 6 |11 |5 [28 |2 0 |31 |18
o AR Kamigumi 72 160 00031312| 1.504 1.507 1.505 0 3 116 1|2 |63 1 0 |11 ] 4
a w® | B Kamigumi 72 160 98100601 1.504 1.507 1.505 1 6 |22 |11 |17 |10 | 1 15 |17
g E KH I |Tenike-higashi I 80 3 07111406| 1.502 1.504 1.502 | 4 6 |11 | 2 [53 210 * 1
= © | KHH I |Tenike-higashi I 80 1-2 07120206| 1.501 1.504 1.502 5 7 8 *x |71 1 0 4 3
O E fEC Kadoya C 72 10 00031311 1.511 1.513 1.513 *x | 2 |13 1 |22 | 4 0 |46 |12
g 'S [C22 C22 71 5 00050909| 1.510 1.512 1.511 * |1 13 [5 [59]9 0 7 7
g@ ‘é C22 C22 70 5 00032404| 1.510 1.512 1.511 0 4 |18 13 |55]8 0 8 4
§ >|" C22 C22 62 5 00031404| 1.510 1.512 1.511 0 1 19 [ 7 [51 [ 6 0 9 7
S = |[THLE Shimogumi-ue 71 10 00050910| 1.502 1.505 1.504 | 0O 1 8 [11 [39 |10 |0 |24 ] 6
f & [P Shimogumi-ue 70 22 00032405| 1.502 1.505 1.504 | 0 1 6 1 |35 ]38 0 |35 115
= én TAE Shimogumi-ue 61 40 00031307| 1.503 1.505 1.504 * | 2 3 5 133 [ 13 [ 1 [31 {11
5 PN THA Shimogumi 69 40+ 98101001| 1.497 1.498 1.497 9 [26 [26 [23 |2 1 5 5 3
o = AR Shimogumi 68 180 07112104 1.499 1.500 1499 |11 | 8 [18 [ 9 [35 ]9 0 8 2
g s TR Shimogumi 68 180 98063003 1.498 1.500 1.498 9 |21 |20 |11 1 2 1 |21 |16
S = | FfH Shimogumi 65 200 00052807 1.498 1.499 1.498 3 [27[5 [13]6 5 0 |24 |16
PN g. THA Shimogumi 64 80+ 00052802| 1.496 1.499 1.498 3 |48 16 |19 |10 | 4 0 6 6
ﬁ S‘ A Shimogumi 63 25+ 07100302| 1.499 1.499 1499 |17 [39 [ 5 7 110 [14 [ O 7 1
o | F# Shimogumi 62 85 00031403 1.497 1.499 1.498 5 47 [11 [18 |11 | 4 0 3 1
ﬁ TR Shimogumi 61 80 00031308 1.497 1.498 1.498 7 143 |14 |12 |11 | 6 0 4 3
AT Shimogumi-shita 64 2-3 00052803| 1.497 1.499 1.498 1 6 |11 |26 | 4 7 1 |32 12
C20 C20 57 23 00052806| 1.500 1.501 1.501 0 2 9 7 9 7 0 |35 130
C20 C20 57 23 00052805| 1.499 1.501 1.500 | 0 2 110 |5 |12 ] 8 * |44 | 20
C20 C20 58 23 00052804| 1.499 1.501 1.500 | O 4 9 7 |18 | 7 * |37 |19
C20 C20 56 13 00032403| 1.500 1.502 1.501 * | 3 9 3 14 [ 11 | 0 |42 |18
C20 C20 56 13 00032402| 1.499 1.501 1.500 ¥ |3 |13 17 |25]10]0 |28 |16
— R (C20) [Misawa (C20) 47 25 07100309| 1.500 1.502 1.501 |12 [ 12 [12 [ 11 {34 [13 | O 4 2
C17 Cl17 55 30 07100301 1.503 1.505 1505 |15 |5 |11 | 5 |28 |13 [0 [20 [ 3
C17 C17 52 10-25 00052207| 1.504 1.506 1.505 1 16 |18 |13 |18 | 5 0 |17 |12
C16 Cl6 54 7 00050901 1.506 1.508 1.507 | 0 1 14 [ 2 [50 [10 | O |20 | 4
C16 Cl6 53 8 00032407| 1.507 1.509 1.508 0 1 10 [ 3 [51 |7 0 |23 ]5
C16 (B33) |C16 (B33) 52 13 00052206 1.506 1.509 1.507 | O 0 |13 ] 3 [58 |7 0 |13 ] 4
B32 B32 52 120 00052205| 1.501 1.503 1.502 * [ 20 |18 |20 |12 | 4 0 |20 | 7
PHEA Kadoya A 51 10 07092505| 1.502 1.504 1.503 |10 | 6 6 2 |5 ]9 0 8 2
it Ichiba 40 5-7 07100306| 1.502 1.503 1.503 |10 | 7 [12 [ 5 [4 |11 | O 8 3
HARI Mokki 1T 43 2-3 07100308 1.504 1.505 1.504 |13 [30 [20 [13 [11 [11 | O 2 2
HA 1 Mokki I 43 20 07100307| 1.503 1.505 1.504 |11 [ 12 [22 [11 {26 [11 | O 7 *
Cl14 Cl4 49 3 00032406| 1.504 1.506 1.505 * |1 1512 [14]4 0 |51 |14
SHRE 1T Hatazaki 11 42 40 99091802| 1.498 1.502 1.500 | 0 [10 [ 4 1 1 1 1 |38 |50
2. BIIBETERE IR 2355453 5.

2-1. BEE

R 0 KILK FE I, 0 5TV Ak ]~ K 25 bk
(Fig. 4) & MHRTRTTH g (Fig. 3) 1Z04iT 5.
1) 25TV K B ~ K 7 s

RHIFIIE, T S8 » KK & KE KL

B BRILERE (KR, 1986)

KA (1986) w34 L, AKEFIEA (1987) 12k -
THM & AAFNREAT bz, RKILIKE 1E5
(37> (1996) @ e A BEE B g IR I IRAET 5.
[5Ai] B Loc. 1) 2SHIH (Loc. 2) 122F
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Table 3 The petrographic properties of the volcanic ash beds intercalated in the Kami-Uchida Formation in

the Upper of the Kakegawa Group. *: very little. L.M: Light mineral, H.M.: Heavy mineral.

Group . Glass and Mineral composition (%)
Formation Ash name Locality| Thickness| Sample No. Reflective index of glass Shape of grass shard
Japanese English Min. Max. | Mode | Ha | Hb| Ca | Cb | Ta | Tb |Oth. LM HM;
iz Bonoya 134 20 98081002 1.498 1.502 1.500 1 11 |28 |19 [16 |13 [ O 9 4
iz Bonoya 133 12 98112405[ 1.499 1.503 1.500 0 [19 |39 |20 [ 3 14 | 0 6 1
HEG Kadoya D 131 10 00031405| 1.511 1.513 1.511 0 0 4 *x | 17 * | 0 [52 )25
Eil=S Kadiya F 130 35 00031406| 1.511 1.512 | 1511 |0 | O | 6 1 [40 |2 |0 |36 15
i)==30) Kadoya E 129 30 00031303| 1.493 1.496 1.494 1 11 |14 [ 15 [23 | 9 0 17 [ 9
a, 3 [H Hotta 128 20 98052303| 1.499 [ 1.502 | 1.500 | 5 9 |13 |12 (3 0 * [ 9 |49
g 3 H Hotta 128 20 98052302 1.497 1.503 1.500 [ 14 |21 |21 [16 |10 | 7 3 2 5
B E it Hotta 127 20 98052301 1.501 1.504 1.502 |14 [ 11 |22 |26 [20 | 4 1 3 9
3 '*g i FH Hotta 123 1000 Shiraiwa| 1.501 1.503 | 1.502 |14 |16 |26 (28 |0 |7 |2 [7 1
=z £ I8 H Hotta 117 400+ 07112105[ 1.501 1.504 1.503 [12 |42 |10 [ 7 14 |11 0 4 2
gn E' b H Hotta 117 400+ 98051602 1.500 1.508 1.502 8 19 119 |13 [ 3 6 2 19 |12
§ B 3 Hotta 116 600+ 07120205| 1.500 1.503 1502 |16 |44 |12 | 4 |15 | 4 0 4 *
S -g 3 H Hotta 116 600+ 98051606| 1.499 [ 1.505 | 1.503 | 7 [11 |20 |18 [ 1 2 1 122 9
% % i Hotta 116 600+ 98051605[ 1.501 1.504 1.503 7 10 |15 | 7 5 12 1 8 |38
= =) it Hotta 115 500+ 07112106 1.501 1.505 1503 |14 [29 |18 | 5 |21 5 0 6 2
&s o Y Hotta 114 400+ 07112107| 1.502 1.503 1.502 |15 [24 [15 [14 [11 [14 | O 6 1
S E Y H Hotta 113 1000 07112108[ 1.501 1.503 1.502 [ 10 | 31 8 4 [31 8 0 7 2
% M| Hotta 112 400+ 07100304 1.502 1.503 1502 121 [19 |17 |13 |9 J13 [0 6 1
s" 2 J Hotta 103 1200+ [ 00050907 1.502 | 1.504 | 1.503 [ 3 [34 | 7 |17 (11 |7 |2 |17 [1
© = |3 Hotta 102 1600+ 00050906[ 1.502 1.504 1.503 4 [34 16 [20 ] 6 2 0 18 | 2
ﬁ i H Hotta 96 1000+ 00031305[ 1.502 1.503 1.503 6 [22 17 8 1511010 17 | 14
i Hotta 95 2000 07092508| 1.501 1.504 | 1502 |19 [34 |7 |7 [19]10]0 |4 *
I H Hotta 95 2000 07092507( 1.503 1.504 1503 |14 [24 |14 |14 [17 |13 [ O 3 *
PHED Kadoya D 96 14 00031306| 1.498 | 1.500 | 1499 [ 7 |33 |10 [14 ] 5 7 [0 [15]10
f9ED Kadoya D 95 14 07120204 1.498 1.501 1.500 | 11 |38 | § 8 |24 | 6 0 6 2
Arauhl [Kigayaike 11 94 4 00050905] 1.505 | 1.506 | 1.505 | 4 |50 [ 4 |23 |14 [ 4 [0 |11 ] O
Ko piih 1 |Kigayaike I 94 5 00050904) 1.500 | 1.501 1.501 1 7 1 4 1 * | 0 |67 |17

THH .

[#%}] Loc. 1 (94033003).

[#iAH] FEIE A% 200cm, MRLASH A X D [ @Rk K
K E.
CafsmEs] Kils s AR ERTO R OB
CEGEED. KINT T AZELVER SRR
%, JEPTERIE 1.497-1.499 (1.498).
KEFKRIURE Fir)

ARKIKIF B aEEERE (S35, 1996)
DONFATIEI D 5E T 2 MBS A R I ZIHRAET 5.

(5 4i] KEOW (Loc. 3).

[FABH Loc. 3 (09121301, 09121302, 09121303).
(7] I 30cm OMRAS S I, FBIE 5cm O
Fifa 72k Aot LK E2s 3R s
(Fig. 5).
CafmEs] KLy s AnERTOROER L
HERZEL. KINA T AILLER &P %
<, B AN, ZOHPTEIL 1.498-1.501
(1.499).

2) VRIS B b

Rz, T2 5 B19, B20, B21, B22,
B23, MEERKIKEZ IV —F, B24 354§ 5.
KEFIEA (1987) &, WREIGTTRBORMOFEIHT

B15 ~B22 ® 8§ O KINKE»HEL, £DHH
FNEFEOKINKE X B19 ~B22 D 4 BIZH 725
LL7. ARTIEZEDH) HOB19 & B2 22D
W & P HERE L 720 TRk 5.

%72, o s AEEREAHE T, 3o KILK
J& (R KINKIE 7V —7) % BF7-ICHER L 7-.
HREBEKILIKIE 7V — 7 & B O 2 O %5 CTHERR
X7z B19 & B22 KILKKE & o g BfRIEABI T
H5b.

B19 XILUKE OK¥FIZA, 1987)

A ] BHOZEMOZEFALH (Loc. 5).

[:A%H] Loc. 5 (07092502).

A REIEAS 10 ~ 20cm o F i KILKE. F
R IZHIRLAS ~ kLS T A X DMK K LK JE 28 L &
ns.
CAAmEs] KILA S A EARTESEDIZIT L
ArEINRTRV. KUK T AR SR %
B, ZOJEPIEIZ 1.497-1.500 (1.498).

B22 XILUkE OKEFIZA, 1987)

[rAi] RHOZMOFEHALEM (Loc. 6). B19 K
HKJE D 10 ~ 15m LA 023 H iR L g i iz &
5.

[:A%}] Loc. 6 (07092503).
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Fig. 4 Locality map of the volcanic ash beds in Nishi-
Hagima - Oyori area. Black circle with number shows a
location of the volcanic ash bed. Broken line shows the
distribution of the same bed. The base map is used the
1/25000 geographical map of "Sagara". The abbreviat-
ed letters of the volcanic ash bed names are shown
below. Hr: Hirugaya, Oy: Oyori.

Fig. 5 Photograph of the Oyori volcanic ash bed at loca-
tion 3.

[ tf] IS 2 ~ 3cm ORI X ILIKRE.

Ca A 2#m ] KLy 5 A ERTESEDIZIT &
ALEEN TR, KINF T A 3RFRIAK %
b, ZOJEPTEIF 1.498-1.500 (1.499).
MERAILIRE T IV —T

& r BB E 20§ B DS B RSIE HE IS
WAL % 3 o KILKE % HEBEKILKRE 7 v — 7
ELT, Flrh ok I, M, MREHI X
LK &3 5.
MEpe [ RILRE (Hifk)

U] 1 A AEEBEM M O)IIR (Loc. 7).

At BIEAS 5em @ AR KK RE.
MEpr I RILRE GBrfk)

[3A] 15 r R O E (Loc. 8). &K I
KIKJE DF 100m EA7ICDH 5.

A IE 25 10cm @ P itk X LK E.
MBI RILRE CHrk)

[Ai] f& 7 B O 2 (Loc. 8). AR
KINKE DO 10m EALcd 5.

A @IE 25 20 ~ 30cm @ FI ik KL E.

2-2. FHERE

A AT A IR O A, 35 b IZHKE )0
SIEEI ORI, Zodufl %511 E Hibigi2)s <
SATT A, KEETIEE MM (Fig. 6) TH2H
e g H SRR % iR L 72 DA KK
JEEFERL TR,
FAEKILIRE Corr) s
rAi] EHOMIK (Loc. 9) 6%
H (Loc. 10) 1A UF TH .

[##] Loc.9 (kawashiro), Loc. 10 (98111501).
(] BIE2AY 20cm O KIMIKE > v FEhic, &
JE 1~ 2cm OHE~IREABOMBKILKIEZ 3 ~ 4
BRSNS (Fig. 7).
CAnZmfs] Bkt Ear»onb, i
DOKINF T A L EHW % ELe. KINA T ADJEYI=
1% 1514-1524 (1.521).

Do

2-3. WiEHE

BORRMLRE N, HETTE PR 2 S B, 4601 EAE
OREEE, FIE S FHEF)IRE (Fig. 3), &5
WZAbfl ok (Fig. 6) IR AL, hE
TIEHDOKINKE HRE SN TS, 22T,
WL e & LIl T, EnEho kil
K8 % FLik S 5.

2-3-1. WRiEMETERE

BORHRE T ERE L, R OHEIL ) B
ST A 5 Z ez, F§)Hd a2 5 4825
fil, FHAhs B25, B26, A+ 41, Ar41,
Hrall, H-8/NT, 8N, 558V, 7
BVIKIKJE 253RFE§ 5. B25 & B26 KILKJE 1%
KR TH B, T/, KEFIZ (1987) TIEA » &
KIKBIZ I ~VETE LTV, ArANOTF
MCH 7 BN FRINKEZ, S5I1I2F 74V KK
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Fig. 6 Locality map of the volcanic ash beds in
Ushibuchi - Tomita area. Black circle with number
shows a location of the volcanic ash bed. Broken line
shows the distribution of the same bed. The base map
is used the 1/25000 geographical map of "Sagara",
"Shimo-Hirakawa", "Shimada" and "kakegawa". The
abbreviated letters of the volcanic ash bed names are
shown below. Ks: Kawashiro, Arl: Arigaya |, Ar5:
Arigaya V.

J& D LALCH » AVIKIWKIE 2R L7z, b,
“Hrim IZFovnN—osbhzKIWKEEAE » &
KIWKGZ NV —T & 5.
BraRURETIV-T

HREHE T E g IRIET 5, TR 741,
Hral, Aral, Ar4NT, Ar48N, A7
BV, HraVIKIWKETHY, Choidfr K
WK 7 V=T, 55, RRE»LIHTIE, A8
I ~MRIKEERAHBRAIGIIREL, €0 L

Fig. 7 Photograph of the Kawashiro volcanic ash bed at
location 10.

BLDOA 7 AN T ~ VUKILK G 1 55 8 g 24k
€9 5.
Bra& LRWUKRE OkEFiZ2, 1987)

Tsuchi (1976) @ Arigaya tuff (249 5.
(A ] MwisTi S (Loc. 11) 25 ## (Loc. 12,
13), )i (Loc. 14, 15) (24345,

[BUEH Loc. 11 (99090201, 99090202), Loc. 13
(07120203, 99090203), Loc. 15 (99021904,
99021905) .

A EIE 2% 80 ~ 100cm, JKH ~ H & ok i
P A ZORBLKINKD S 127 0, MR IR E & 1
&3 %55 b H 5. HECKILIKE IS IEF A
b5 (Fig 8 & Fig. 9).
CAAmEss] KibA s A8 ERT, PEOLKE
ERH, EEWME G, KIUT T AR~ ]
BSFEART, PEOSILVEME GH, OB
1.495-1.502 (1.500).

BraIRURE OKEFIEA, 1987)

B (Loc. 16) TH » & T KWK D EAT# 50m
Zh5b.

[53A] BRI T HT 8 (Loc. 16) 2 53911 & 4%
(Loc. 17) & T4 fii.

(%] Loc. 16 (99090204, 99090205, 07120208),
Loc. 17 (99091505, 99091506) .

At BIE2AS80 ~ 100cm, BHICHHB~HE
DHFE~ AR 4 X DMK ILIKIE T, EEIC
FI s~k 1 OMUBK IR E 2 BAE 3 5. HLRLK L
JRIB IR S, Mk KK id~ >
F2 92 MNEEG ATy TERR SN S (Fig 8
& Fig. 10).
CAAsEs] Kihr s A8 EART, PEOALKE
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Arigaya | Arigaya I

Arigaya Il

E==] minted o s Pt o
slumped fine ash ug:;':gem;r;ﬁw

= sampling point 2727 pumice coarse ash

Fig. 8 Geological columnar sections of the Arigaya |, Il,
Il volcanic ash beds at location 11, 16 and 18. Small
letters of numbers are samples for the petrographic
properties.

Fig. 9 Photograph of the Arigaya | volcanic ash bed at
location 11.

LEA, BEWEET. KA T A3 RER A~
BIMERTEILEAIIA R, ZoJEPiEd 1.496-
1502 (1.499).

BrALKRWLKRE OKEFIZA, 1987)

KEFIZA (1987) B X CHINED (1996) DIREX
WCARKIKIE 2R TE Lo 7208, Z ORI
DO E (Loc. 18) WZE&EMT A KILKE %, B3
7 (1996) DFRLIRE S TH » B IKILIKRE &
5 L7z,

[53A4i] #8 (Loc. 18) A 3NN (Loc. 19)

WA - BN - A ETH - A B

Fig. 10 Photograph of the Arigaya Il volcanic ash bed at
location 16.

F T A

[i8#}] Loc. 18 (00052204), Loc. 19 (98112503,
99091504) .

A B 20cm, 1o MRS ~ vk s 4 4 X
OB ILIKIE T, TFEICAH QLY O R R R
HAR SN,
CAASFER] KILT s 2 L BAah% L, Y
ot EHWIIBREREANA, BTEA, AE
B, WA RO VI s s, KILUF T R
A FRAFART, PR & A, ZILERED 2,
Z OJEPTERIE 1.498-1.502 (1.499).
BraVTXRUKE FFk)

e (Loc. 20) TH #» 4 IV KIKJE D 3m FALIZ
H5.

[53A45] #% (Loc. 20) 2434

[:#H] Loc. 20 (00052203).

[AAH] IR 30cm, JK oo AR i ~ M 5
A ZOHFKINKIE (Fig. 11).
CAAFER] KILT s 2 L BAN% L, HEEW
. BHMIANERHLEMHRRL L, A,
BEREMA, MOBOHFEA2S 2 5. Kl
HT AIRFR S ERT, ZILEMEETE S, 20
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Fig. 11 Photograph of the Arigaya IV-Shita volcanic ash
bed at location 20.

JEHTH I 1.500-1.503 (1.502).

BrAVKWKE OKEFIZA, 1987)

(53451 #% (Loc. 21, 22, 23) 54 » 4 (Loc. 20,
24, 25) F THA.

[FBH Loc. 21 (98112501), Loc. 20 (00052201,
00052202), Loc. 24 (98112502), Loc. 25 (99090210,
07120202) .

[E M RBIEAT 100 ~ 240cm, BHIZHAB~ZAL
DMKLASH A X OMELKILIKIE. T EIIEA % & &
PATEEBIS R S, EERICIERIACTER £ 72 1Mk K
kg & O FREHBR OGN, TOHBEHIZIEAT ~
THEES RSN LA D 5. i FERIISHR D
A ZDBERKAH> (Fig. 12 & Fig. 13).
CafmEs] Kby s 2AnERT, PEOER
EHEGM AR AT, EHEWITREENEANANSL L,
WA ROFITHA L HEHEA 2 &, KA T A1k
PRS2 oS S Fh, ZoEIrRd
1.495-1.500 (1.498).
BrA&VARILRE OKEIEA, 1987)

H 4 (Loc. 27) TH» &N KINKE O 25m E
MCdHh 5.

(A #Eis M E OKEZ , 1987 @ C12) 2»
5, # (Loc. 26), A 74 (Loc. 27), #)HNIHE
(Loc. 28, 29), 4*# (Loc. 30, 31, 32) ¥ THrfi.
[FAKH Loc. 26 (99021907), Loc. 27 (99090208,
99090209, 07120201), Loc. 28 (99091502, 99091503),
Loc. 32 (99091804).

[EAH] TBIEAY 60 ~ 120cm, i~ K th o Mk K
K 3B & OIS~ Hr b4 4 X O MURL K LK RE
D% B, TG ILIKREG & AU K LK R o R
Mo 0, mESHE KR,  EERIEHTR KK

<l

O

i \1 A BE0H0E10

| - ooos2201

=20 -';-.=: - oo0szzoz
Loc.20 Loc.25

IEDnm

Fig. 12 Geological columnar sections of the Arigaya IV
volcanic ash bed at location 20 and 25. The facies leg-
ends are shown in Fig. 8. Smale letters of numbers are
samples for the petrographic properties.

Fig. 13 Photograph of the Arigaya IV volcanic ash bed at
location 20.

@6 % 5. EEMIPTERPRON S (Fig.
14).

Cafemdes] KL o ADERT, A LAk,
HIEW 2 &G, HEWIIRERLANL, VROV
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- 951 803

e I [T L s

Fig. 14 Geological columnar sections of the Arigaya V
volcanic ash bed at location 27, 28 and 32. The facies
legends are shown in Fig. 8. Small letters of numbers
are samples for the petrographic properties.

VA rhroiasb. KINA T A3 & R, 5
), ZILEMLE TN, ORI 1.500-1512
(1505).

BraAaVIRILIRE Gk

74 (Loc. 33) TH» 4V KINKED 25m I
AN P

[54i] A7 4 (Loc. 33) 12434,

(%} Loc. 33 (99090206, 99090207, 07092501).
[ AH] JBIE A% 200cm, MY A ZA0BEAEZ LA
s ORRL K LK TG & MR~ Fc s o A X oMKl
K2 5720, TEEIIMEKINKE?S %Y, b
PERIZEATRE RS S M A HURE K IR IE 02 5 7% 5.
F72, ik LEICIEA T v THgEER R S5 (Fig 15).
Cafms] Kibhr s AnERT, PEOLKE
LESY, BfAitEt. KA T RIGRER &
Bn% <, ZHLER L &N, TOJEITFEIZ 1.497-
1502 (1.501).

2-3-2. WiEE LERE

T 9 e | 1 P S R S N | W N OF ]
N FIEWE AT (Fig. 3) 404 L, £ oKl
IKIE AT H. LA L, HIRICE > TELR S K
IKIG 233 B 2 & & KIS O KILIK KGR A3+ 55T
BT e, RETIRETO 4 D0HIRIZ55F T
KIWKE 2T 5. $2bb, WEELTE - 50
725 1) b & 2) HAHIR, /220
FHNZ B 72 % HETR T E2 S5 GREIL v B
DICTHIHIR) , 2oL & 72 % 51T kG 12
25 3) ME-SiGHIK, Zodkilo 4) 7)1
ThHs.

" | - Aoy

ng ."'_ -
| - smoanz0s

- 20em

Loc.33

Fig. 15 Geological columnar section of the Arigaya VI
volcanic ash bed at location 33. The facies legends are
shown in Fig. 8. Small letters of numbers are samples
for the petrographic properties.

1) BRI

BRI 1X, HREHRE TRk O 7 A VIKILIK
JE D FAZ, TR SEEICKILIKE 7V — 7, 5%
FKIIKIE, T KIWKIE DS54 5.
BEIRKILKE T IV—T

HRTETT A 7 4 & )T S OB R B 2 K H IR
b A VATE DRI ) REDEIZHMT 5 58
DRINKE ZIFEICKINKIE 7 Vv —T & L, Fhid
SIEW T ~VKILKREE L7,
BEIR I RILRE CHrir)

[iAi] BEH L ¥ A VHEM O T (Loc. 34) 206
el (Loc. 35) ~%i.

CaA] BEIE2% 10cm, Hfi~#E B0 FATERO
» HAMKLKILIKSE (Fig. 16).

BRI I RILRE CBrik)

YEEOR T KIKE OF) 50m EAICH 5.

(A ] HEEI b > 2 OV o i (Loc. 36) (253
[EAH] EIE 2% 25cm, H A~ K F oMk KL K
J& & MR KINKEE. TS TFATIERL O B 4 [k K1
JKIET, REBIEHRLKILIKRE (Fig. 17).



BT ERE o KK E

Fig. 16 Photograph of the Shiokaizaka | volcanic ash
bed at location 34.

Fig. 17 Photograph of the Shiokaizaka Il volcanic ash
bed at location 36.

WEIRMAILRE k)
WEH T KILKE O 35m FA7CdHh 5.
[Ai] 3EEI b~ AVl E ol i (Loc. 37) 12504,
[aAH] JEIE2AS 10cm,  F 8 ok~ HURL K LK g
T, PIC 2 OO HERE LW,
BERIRVKILKE k)
HWEWIMAILKRE O 15m EAICH 5.
(3] $EEH S~ A OViE E ol i (Loc. 38) 12534,
(] REIEA 5cm, EBOMEKILIKRE.
WEIRVAKILRE Btk
HWEHNVKILKEO 3m EACH 5.
[3A] $EER b~ A OViE Eo#lp (Loc. 38) (2455
[aAH] @ Sem, JKET oI K ILIKRE.
BEERK IR CGRrfr)
[5Ai] #%58 (Loc. 39) (244i.
[ tf] RS dem, F MR K ILIKRE.
S KILUIRE CHrir)
(Al BN (Loc. 40) 125504,

Fig. 18 Photograph of the Ichiba volcanic ash bed at
location 40.

[#AFH Loc. 40 (07100306).

UAMH] JEIEAY5 ~ 7em, Hfh~% F oMbk Kl
JKIE (Fig. 18).

UA A KA 5 AR ERTLRDOLIKE,
B ESEMx . RILF T AL UERIDR
o, oI 1.502-1.503 (1.503).

2) HARHIR

BRI O ALMNC 72 5 HARMIBIZ I, T2 5
S X IR g 7 v — 7 & BARKILKE 7 v—"T, =
RKIKIEDS AT 5.

KU K LR E T IV — T

NG Aok, Mg o d6rE O 1B 56§
% 2 @ KILKE % Mg KWKk 7 v —7 & LT,
TALA S M T, HE KK &9 5.

KA T RILERTE (FT )

(oA ] i odbvd (Loc. 41) (2445,

[ tl] REE S 12cm, MR K ILIKE.
S 0K ILERE CRrig)

T T KIKE O 13m EAZICH 5.

(] Mg odPE (Loc. 42) 1253070,

[RUEH Loc. 42 (99091802).

[etH] @R 25 40cm, Ff MR K ILIKRE & IKA
OB ILKE 2 S % ), FEBASHIR T LA
RO SN HMBKILKE DS % 5.
Uafsmsss] Kibas 2, [k, £, EA
rot. KA I ARRFEET, ZoEPrid
1.498-1.502 (1.500).

BARXUKETIV—F

NI H ARSI 543 5 3 o KKk %2 HAK
KWK 7 Vv—7& 1L, TUu»HHAKRT, HARI,
HAMXILKREE T 5.
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BARIXRWLKE Gk
[rAi] FEITEAR (Loc. 43, 44) (245,
(0K Loc. 43 (07100307).
[ tf] IR 258 20em, I~ K F oMk K 1L
JKIGT, FEIE v N OIS LgIRE 25 5.
CAR ] KWy S AnERTILEOER &
Az Et. KINA T A3 & LB <,
ZOJEPTEIF 1.502-1.503 (1.504).
BARIXRWLKE GHrfk)

HAR T KIWKRED 5m Ao KILKE.
] SN EAR (Loc. 43) 125010,
[#iHH] FEIEAT 2 ~ 3cm, AN e AR K LK
J&.
[#FE5] Loc. 43 (07100308).
(EREGHAT] 51T H K.
[Ca AR KA I A TR THROER &
A, WmHEWEEL. KU T A3 &
%L, ZFOIRPITERIZ 1.504-1.505 (1.504).
BAIXLKE Frfk)
[54i] BT HA (Loc. 45, 46) 12404,
(M) REIEAS 1 ~ 3cm, HEEWOMNEERZ H D
F1 AR ~ LR XL K R
ZIRKILRE (Fifr)

KEFIEA (1987) @ C20 KIKEIIRE SN 5.
[AE] BT AR 25 =30 (Loc. 47, 48, 49) 12
M THA.

(0K Loc. 47 (07100309).

[ tf] IR 28 25cm. At~ 2% F s o kL ~ ook
4 A4 ZOMBL KRG 5 72 0, R
JKJE % Bede, BIKHEE 1 ~ 2cm 3R T~ THE#®
PR, FEEWE AT I Y ROHLR KK E
5% % (Fig. 19).
CaA#mEs] KWy s AnERTPLEDOREAL &
HYWE L. KINA T AZLLERMAKRET, R
R EHREBAIZIZRES TN, ToRITFE
1.500-1.502 (1.501).

3) MR- Hsk

ME-EAE I, KEPIEA (1987) T C13 ~
C25 B XU B32 & B33, B3B8 O:KIIIKkEE, HITIE
B (1996) 12 & o 29k T & M2 I ALK 25
AN AT, TV o087
RRINKEZ LT 5 & &1, ko KIKED
BEFRDBITV, LT X5 ICKINKEDOREF % %5
L7z, $4bb, ME-FGHIRO M E FiTE

Fig. 19 Photograph of the Misawa volcanic ash bed at
location 47.

ORINKE L, Thih s C13, Cl4, Cl5, 2 A,
B32, C16, C17, C18, C19, C20, AR#, T#l
T, TH, FTHE, C22, C23, MEB, MZC,
FHL, C25 KIKEDS AT 5. ZDHH, KR
72572 C13 & C15, C18, C19, C23, C25 KK
BEkE, MoKINKBIZOWTRKT 2. &5,
C23 & C25 X RFEFRIZ 5 72728, Mo @ HENLFE D
KIKIEE O ETERIEIAHTH . b, MER
SFEIZ AT TOEMEIRIC BT 5 5 KILKE O &
#% Fig. 20 I2/R7.

C14 RIUIRE OKEFIZA, 1987)

KEIT A (1987) TiX, Cl4 KIWKED KIS
Z DRI HF DA 1.700-1.710 £ FE XN TV 5 25,
TNEBESH CEBYOEIELZ KUK T A DRI
M LZboEbhs.

(5345 ] BRI OAR > 208 (Loc. 50).
(A% Loc. 50 (00032406).

[AAH] JEIEAY 3em, FIMIA KILIKE. T EICHE
W~ Y 4 X OFESEWAH D (Fig. 21).
Cafamrs] Ranr% <, KUns 2z &k,
VEOEGWE e, KINA T A3 UER & i
B% <, FOPIFEI 1.504-1.506 (1.505).

P9E A KIUIRRE CGHrfR)

U] AT Pz (Loc. 51).

(A% Loc. 51 (07092505).

At BEE2S 10cm, 3B I~ 1 ofibk;
KIKRE.  fe I PATRE B 2 7R §HDRK IR 20 5
5 (Fig. 22).

UAA MR KT s AR ERTLREDOLIKE,
BAL\EEW . KUK T AELUERIK
i, ZOEPTFIE 1.502-1.504 (1.503).
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The Kami-Uchida _
Formation

The Upper of
the Higashi-Yokoji
Formation

i} g kg |

Sk5
Skd
Sk3

Sk2

Sk

Arf
Ars

Ard

100m Ard The Lower of
the Higashi-Yokoji

Formation

Om

C
] mud rich interbeds of sand and mud
= | equal quantity interbeds of sand and mud

—— volcanic ash bed

Fig. 20 Geological columnar sections and the volcanic
ash beds in the area from Kadoya to Arigaya. Locality
of the columnar sections are shown in Fig. 1. F:
Formation. The abbreviated letters of the volcanic ash
bed names are shown below. Ar 1-6: Arigaya | -VI, KdA-
G: Kadoya A-G, Sg: Shimogumi, SgU: Shimogumi-ue,
Kg: Kamigumi, Ho: Hotta, Sk1-5: Shiokaizaka I-V, Is:
Isobe.

B32 KIUKE OKEIZAH, 1987)

(54 ] BmTE T A - 4% (Loc. 52).

[#FH Loc. 52 (00052205).

(] REIE 2% 120m,  F A~ K At o HURL K K
J&. ORI ~ IR A R & ik~ RS 4 XD
MELKINKEOH B 57 ), SPATERF 7213812
EHAR 5N S (Fig 23 & Fig. 24).

Fig. 21 Photograph of the C14 volcanic ash bed at loca-
tion 49.

Fig. 22 Photograph of the Kadoya A volcanic ash bed at
location 51.

Ua R Kby s 2 LR, YEROEEY
ate, EHEWIEBEERNTART, PROANLA,
REOTEF, AEWY, HEMEG, W mOBIKA
Zate. KINA T ZIIHPERIIR R L, WERE
LR 2 & A, € OJEITEIX 1.501-1.503 (1.502).
C16 XUk OKEFiZ2, 1987)

KEFIE A (1987) OFRHLEL (Loc. 53) & ZDdtd
2T HARKINKE Z MR L7z, KEFIEA (1987)
@ B33 KIKRE (Loc. 52) 3ARKINKEIZH725.
Loc. 52 TAKIKIEE B32 KILKRE DR 2m A7
ZH 5.

[04i] ME (Loc. 53) B A7 4 (Loc. 54), H
74+ (Loc. 52) (24047,

(%] Loc. 52 (00052206), Loc. 53 (00032407),
Loc. 54 (00050901).

[#H] BIE2S 7em <, PIffkKILIKE (Fig. 23,
Fig. 25 & Fig. 26).

CaA#ms] Kby s A8 E4kT, BAsmd



S IEWE - KA M- RRUSERD - MLEE - BORAIT - RAVNISEE - A LT - ATk

20cm
C16 C17
(839 ; =
o ;_: 0052207 |
[——| woooszzos == wonosaz08 [T

Fig. 283 Geological columnar sections of the B32, C16
(B33) and C17 volcanic ash beds at location 52. The
facies legends are shown in Fig. 8. Small letters of num-
bers are samples for the petrographic properties.

OB % E. BEWIIEER L ARALZ V.
KINAT T 2SI VBRI K% b, oI
1.502-1.504 (1.503).

C17 RIUIRE OK¥FIZ2, 1987)

KEFIZ 2 (1987) ORI (Loc. 53) DAL 2 iy
MTHARKILKE R L7, Loc. 52 Tlx, B33
(C16) KIKED#H) 3m FALCdH 5.

[5Ai] i dfME (Loc. 53) 25 1H # 4 (Loc.
55), #¥ (Loc.52) Z440.

[A#H Loc. 49 (00052207), Loc. 52 (07100301).
[HHH] EIEAY 10 ~ 30cm, I 5K E o Hk
KIEKIE. HERO) 10em KA O KIKE > v b
F 7KK E AR 2 5 72 5 (Fig. 23 & Fig.
27).

U] KiLr s 2 LB, EHM%z &,
HPWTERER, ANA, NEWAEW»S %5, K
179 2 DJEFrE1E 1.503-1.506 (1.505).

Fig. 24 Photograph of the B32 volcanic ash bed at loca-
tion 52.

Fig. 25 Photograph of the C16 (B33) volcanic ash bed at
location 52.

Fig. 26 Photograph of the C16 volcanic ash bed at loca-
tion 54.

C20 RIURE OKk¥rizz», 1987)

KEFIZH (1987) OFI (Loc. 56) DILd 2
Ho 2T b AR IR TG % R L 72 :
[AE] RTTA 7 2 (Loc. 56) %53 Il iG]
(Loc. 57, 58) Z434i.
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Fig. 27 Photograph of the C17 volcanic ash bed at loca-
tion 52.

'l‘l..

Fig. 28 Photograph of the C20 volcanic ash bed at loca-
tion 56.

Fig. 29 Photograph of the C20 volcanic ash bed at loca-
tion 57.

[##}] Loc. 56 (00032402, 00032403), Loc. 57
(00052805, 00052806), Loc. 58 (00052804).

Catl] FEIE AT 13 ~ 23cm, Ff~ZF DMk~
HORLAD A X OMRLKIIKIE > 5 72 0, HiR i
KINKIE Z2 e, FEIEHBBIE 1 ~ 2cm 1 EIY A

Hy oI~y RoMeKILKED S % % (Fig.
28 & Fig. 29).
CafamEss] Kiba s 2 ko U T TRAa L E
W E L L Et. EHEWIIARATZ L, A,
ANEWSEY, WAmOBER, HEEL, Yvay,
BIKA %2t KINK 9 ZFS LB L% o,
PR L RN RS TR, ZoRITEI
1.499-1502 (1.500).
AEEXKUKE CorFr)
[534i] H o4 (Loc. 59) (240,
A BIE 2 ~ 3cm, B OMERKILIKRE.
THTXUKE )
74 (Loc. 64) TTFHLKILKEDHK 50cm 47
WZd5b.
[\fﬁ] 4 (Loc. 64), Z)ITHiARH (Loc. 60)
G AR
[aﬁ*%] Loc. 64 (00052803).
[EH] R 1~ 2cm, KA GOMHIR Y 4 XD
AR KL .
CAASmss] Kihr s A8E4T, £, VR
DOEGW E WA RO AL G, KILA T AT
BpFRT, LR EVPRORFRELORY), Z
DOJEPTHIE 1.497-1.499 (1.498).
THALKE OKEiZA, 1987) %= FHER
AKEFIZA (1987) TI, B34 & C21 KILKJE %
CTHUEKINKRE™ & L7225, %ik$ 50 0@
BLUOHE2SH, C21 KIWKEIEME (Loc. 61)
TFHAINKED 2.5m EA7I2H 25 KINKETH
D, C21 KK E FHKILKR L — Tl .
L72h > T, RETIETHKLIKREZ KEIZ
(1987) ® B34 KIJKfE L HE®RS 5. %&b, HO
(E7> (1996) @ “ FHUKILKRE" 1 C21 KILIKE
WZH720, RETIEC21 KINKEZ T XK
g LCH7-ICERT S,
[50Ai] i ME (Loc. 61, 62) 7 5#HE (Loc.
63), fr% (Loc. 64), #NITikEH (Loc. 60), IJJ
¥ (Loc. 65), JIITE (Loc. 66), R (Loc. 67),
BBz (Loc. 68), L) (Loc. 69) % T4 fﬁ
T 5.
(A% Loc. 61 (00031308), Loc. 62 (00031403),
Loc. 63 (07100302), Loc. 64 (00052802), Loc. 65
(00052807), Loc. 68 (98063003, 07112104), Loc
69 (98101001).

CaAH] BIE 25 65 ~ 200cm, FIfad 5K F oMl
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Shimogumi Shimogumi-ue
(C21)
| 00031300 I 20cm
=—
; ! I B o [y .---.-:;10‘]032"05
Loc.61 Loc.B5 Loc.70

Fig. 30 Geological columnar sections of the Shimogumi
and Shimogumi-Ue (C21) volcanic ash beds at location
61, 65 and 70. The facies legends are shown in Fig. 8.
Small letters of numbers are samples for the petro-
graphic properties.

REILK g 7> & HIRE ~ RS 4 4 X MUK K LK g
5% 5, & FEBIZEIE 2cm @ F TR KL K JE
BHY, O cm ORI T 2 PRH K
WK S 7 5. F 72, PGB IR & AR K
KD HIEH 5 7% % (Fig. 30, Fig. 31 & Fig. 32).
CAAFRER] KILT 9 ZA05KP% b, i
DOEA, \HY, A¥EEED. BEWIRERNS
<, EoMmNa, BTEA, BRHEA, ASEWH
Waat. KUK 7 A 3RFRDFAT, PREL
ZALER 2 & A, TOJEPTEIL 1.497-1.500 (1.498).
THEERLKE Gk

KEFIZAH (1987) B L OHITFA (1996) @ C21
KiKE<T, ME (Loc. 61) 1IZBWTFHKILIK
& 25m EALICH S.

(oA ] #MaiEH P E (Loc. 61) 5K 7 4 (Loc.
70), W& (Loc. 71) T THAA.

[FBH] Loc. 61 (00031307), Loc. 70 (00032405),
Loc. 71 (00050910).

WA - BN - A ETH - A B

Fig. 31 Photograph of the Shimogumi volcanic ash bed
at location 62.

Fig. 32 Photograph of the Shimogumi volcanic ash bed
at location 68.

Fig. 33 Photograph of the Shimogumi-ue (C21) volcanic
ash bed at location 70.

(e EIE 10 ~ 25cm, -~k oAk Kl
IR g & RIS A X OMKLKINIKIE. % TR IEE
ML T 3 A PR IR > S 72 &L MR LK
EHEBICHAET % (Fig. 30 & Fig. 33).

CaaF sl KIL7T 7 ABRTERE 2 3PEAD
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Fig. 34 Photograph of the C22 volcanic ash bed at loca-
tion 70.

%<, YrOBEW L. BEWITEERE AN
AH% L, R L AR R OAEIHIY) & HiRhi
A, YvariEgt, KA I 2L LEM»%
<, WM EBYEORTE L&A, ZORITRIE
1.502-1.505 (1.504).

C22 XKIUIkE OK¥FiZ2, 1987)

K4 (Loc. 70) T TFH EXINKED 1.5m AL
ZHh 5.

[5A5] BRI R (Loc. 62) 25 A+ % (Loc.
70), H)E (Loc. 71) % TH .

[#FH Loc. 62 (00031404), Loc. 70 (00032404),
Loc. 71 (00050909) .

[eidH] BEE 5cm, It~ K E 6 o K K g
(Fig. 34).
CafmEs] Kby s ABnERT, BAEOE
fEEEYE GG, EHEWANA, A,
HOBRER L AEWEY & R, BIKH % & .
KINA T 2GSV ERT, LEOPEE], &
VEORTFREZ &K, TOWITEIL 1.510-1.512
(1511).
P9E B XILIKE CGBrfr)
HRETME (Loc. 72) T FAKILKRE O 12m
D 5.

[Ai] M2 (Loc. 72) (2404,

[#iAH] JBIE 25 10cm, X ORIR K ILIK)E.
P9E C RILIRIE k)
HEIETME (Loc. 72) TME B KILJKIE O 2m
A H 5.

(53451 MR (Loc. 72) 24554,

[FAFH] Loc. 72 (00031311).

[ AH] IS 10cm, £~ Kt oo IR D ~ i

WA A4 X OMBKILIKRE. TIPTS5
ns.
UaA#msss] AL KWy g ATk, b
DEGW E . W, RTEAONEL, bR
D HEHEA, A, B EORER, RNEWHEY,
BIKA 2 &t KINT S AZEILERI S EAT, b
M, WAROR PR LY SR, ZOMIrEIT 1511-
1513 (1.513).

EHEKILIRE OKEF T2, 1987)

KEFIZ A (1987) @ B36 KINIKEIZH LT 5.
AKEPIEA (1987) & HLINEA (1996) TiX, 9T
AT, RKIKE DR L&l T ICAKLIKE
& PRI FE B B3 % T v B35 B X UV B37 K1l
IKBASEAET B & L7275, Zhb 2 BoKIWKEIE
JeVE-BE R D WG & ) A5 23256 L 72 Bk
KB THHEEZ NS, HINRENEICBYT
B AKIKIE O FEM 72 53 A & HEE S 15 Wrlg DAL i
ZOoWTIEHBBT 5.

(5451 MJE (Loc. 72, 73, 74) 25 HE (Loc. 75),
4 (Loc. 76, 77, 78), #)TikEH (Loc. 79),
§§§§ (Loc. 80, 81, 82, 83), &#H (Loc. 84), W
# (Loc. 85, 86, 87), J\iE# (Loc. 88, 89), &
(Loc. 90, 91, 92), FFJII (Loc. 93) (Z474i.
[:X#] Loc. 72 (98100601, 00031312, 00031313,
00031314, 00031315, 07092506), Loc. 73 (00031401,
00031402), Loc. 75 (00050908) , Loc. 77 (00052801),
Loc. 79 (07100305), Loc. 80 (98062903, 07111407,
07111408), Loc. 82 (07120207), Loc. 83 (07111404,
07111405), Loc. 87 (07112103), Loc. 90 (98070701),
Loc. 92 (07112101, 07112102).

CaM] BIEAT 150 ~ 400cm. 5345 DAL 2 72 %
L FMICH 725 METH C 160cm. FHfah 5K
F1 e IR ALK R & R ~ HoRL b4 4 X DR K
K FE D RE. AR KK RE AL AT B R 2 5
MR 5N 5 (Fig 35, Fig. 36, Fig. 37 & Fig. 38).
UafZFmMEE] KA S Ah% L, LROER,
WAROESY), fAki G, HEWIMPIA LR
ERNL L, YrOFIA, R A, BAED
ANBHGE & BIKA & &t KILAT T AL LA
PRYER GO, hHEERERE SR, EORITE
1 1501 ~ 1.508 (1.505).

4) FIHu

P - A s & PRI & B ARl o AR
HikiL, 2) O BARHIBOWEHNZH 72 5. RHbig T,
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Loc.72 Loc.87 Loc.92

Fig. 35 Geological columnar sections of the Kamigumi
volcanic ash beds at location 72, 87 and 92. The facies
legends are shown in Fig. 8. Small letters of numbers
are samples for the petrographic properties.

Fig. 36 Photograph of the Kamigumi volcanic ash bed at
location 72.

KEFIZ A (1987) 12 & - T B34 ~ B37 KINKE A
ks ey, oo KINKEOFERD TV,
ZOMIZH 72 KIKIE S &6, ) HUS O Bk
Wi FEEOKINIKREZ, FAid o M, Kithdk
Wik 7 v—7, FHKILUKEET S, 2095 b,
THLE FHKILKEIZOWTIE 3) ME-mEiEHET
AWML -DOTEET S,
KAFKILRETIV—T

FNmiA+t (Loc. 80) T LM AKIIKIED FALIZ
5 2EoKINKEZ RKIKILNIKEZ )V —T &
L, ENZN TS KR T & Kith s T KILKRE
35,

WA - BN - A ETH - A B

Fig. 37 Photograph of the Kamigumi volcanic ash bed at
location 82.

Fig. 38 Photograph of the Kamigumi volcanic ash bed at
location 87.

KAME I RILKE k)

ikt Loc. 80) TEHMAILKED 10m
f2d % KILKE.

Al At (Loc. 80).

[RUEH Loc. 77 (07120206) .

(] EEAS 1 ~ 2em C, A e P o MR R
WA ZORKLKILIKE.
CAAREER] KiLT g AR EARTOLEOER L
BEWEEt., KUK S AZLILEMBIEIEA LR
B, ZFORITFRIL 1.502-1504 (1.502).
KAE I KRILKE k)

ikt (Loc. 80) T LAKIIKIED 4m FAL
WZHAET % KILKE.

Al At (Loc. 80).

[RUEH Loc. 77 (07111406).

(] BIE2S 3em T, FIEAR K IKRE.
CAAREER] KL o 2 D8 R THD & o H ik
Wa et KT 7 AELIEARPITI LA LR LD,
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ZoEPIrEIF 1.501-1.504 (1.502).

3. ﬁHllEﬁ.t%BE
. LRHE

LWEEi i FH K LLUK 8 00 B A ST 0D Jig i A
LT HENIER EREOMETH S, ENHEE
TRHE & O IEERBEFIZOWTAHTH 525, &
i T UL R LK g O B2 T AL O 535 i )E B g O
HIEA FNHBORIK L 5. RMIRICHAT 2 1
WHIE THERR L 72 KILKRE X, T2 s, Ko A
KIWKE 7 v—7, MED, JH (%), MEE,
MEF, MEG, Yz, AW, S, &2V,
YV, HABKUKETHY, SWKILKE 7V
— 7L HEHEKIUKBIZOWTIET TITEIER
(2000) TAGRAHIK O VGH O HIHNZ 5345 T 5 D O
TR L TWbHDT, AFTIEZENS D AIETZ
I} % Fig. 31TR L, KINKEORBIZENET 5.
ko KK g DA AR IS O FNHEICE, K
B3 (1987) AR+ BOWM OO THE L7z
Yi 2 KK G O FAICHAET % C28 ~ C33 £°C
DRIKKE &, BITEA (1996) 2SMEOR (PH1)
DAY THE L 723 2 B8 KILKE O FAL oM
R, M, VKIWKEZEHS. LrL, KIFFETIE
CNOLDOKINKIEZERTE Rho720T, Lk
EOR,
Ky AtRILRETIV—T

Ko Ho® (W) CHHXILKEO T 2 g
DOKINKERD Y, Zhz THurbRs FiI, K
A KILKRE &3 5.
Kr&m I RIUKE GOk

I IR D9 20m FALICSH 5.

(5541 Ar4r (Loc. 94) 12454,

[FAEH Loc. 94 (00050904).
(] EEHS 5em, Hfi~
4 A X MR ILIK)E.
CaAasnie] EarEkchaokKilyrs AL
HEIY, MAROAEEL S, KIUF T A3 w2
EHEEIASH D, EOEITEIL 1.500-1.501 (1.501).
KyatIXUKE Gk

Y H K ILIKRE DFy 10m THLIZH 5.

[55A45] A4+ (Loc. 94) 12554i.

(7K Loc. 94 (00050905).

[ AH] BIEA 4cm, PEHOTFATERO W 5N 5K
F1 s D MR ~ LD B 4 X MR K ILKRE .

P A D R ~ AL

P9E D RILRE GHrk)

ME (Loc. 95, 96) 2B W TIHKILIKED

10m MHZIZH 5 KILTKE.

U] i f = (Loc. 92, 93).

(%] Loc. 95 (07120204), Loc. 96 (00031306).
Cat] BEIEAY 1dem, Hth &Kok K IR E.
TEICIEEAS RSN S,
CAAFNER] KWy g ARFHRTHEOREA L
HEIW & G, T, APIAISERTHRITERA,
VEORER, HEHEA, WORORNEWEY, ¥
varEgt, KINAT I 23k FRAKEEZ D,
R & ZALE R A S A, F ORI 1.498-1.501
(1.499).

WEHAXWLRE (T4, 1926)

RKIKIE L, T4 (1926) 12X - T “HiHEIK
HYOLRRE NS, FokMEL (19282) % ET
“HEBIKET L3N TE7. KEF (1987) BLO
HIT (1996) dARKINKREZ “HEXKILKE" &L
7oy, AR TIEAKILIKE % Ujiié (1962) L7z
T4 (1926) @ “YEH" Ewo Az AL,
Y HKILIKE” & A,

(54 ] BniT MR (Loc. 95, 96, 97) 25K 4
% (Loc. 98, 99), W » i (Loc. 100, 101), H
& (Loc. 102, 103), Lk# oW (Loc. 104, 105,
106, 107) #)HiArom (Loc. 108, 109), %)l
WiEtE (Loc. 110, 111, 112), iir % (Loc. 113,
114), Mz (Loc. 115, 116, 117) 244 L, &
PRAT L oAb vE T F N A (Loc. 118),

Pi4E (Loc. 119, 120), F'& (Loc. 121, 122, 123),
P (Loc. 124, 125, 126), #MIITHT-F (Loc. 127,
128) 4. FNNTHH A & AL o 5345 o s 12>
Wi Fig. 39 12",

(UK Loc. 95 (07092507, 07092508), Loc. 96
(00031305), Loc. 102 (00050906), Loc. 103
(00050907), Loc. 112 (07100304), Loc. 113
(07112108), Loc. 114 (07112107), Loc. 115
(07112106), Loc. 116 (98051605, 98051606,
07120205), Loc. 117 (98051602, 07112105), Loc
123 (Shiraiwa), Loc. 127 (98052301), Loc. 128
(98052302, 98052303).

UAHM] EEEME (Loc. 95) 25 H1E (Loc. 103)
T8 2000cm T, FodblA 55T (Loc.
125) ¥ TIi3f 1000cm, X 512F oAbl o)
T (Loc. 127, 123) Tix 20cm. HAORIR KL
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Fig. 39 Locality map of the volcanic ash beds in
Shiraiwa - Senba area. Black circle with number shows
a location of the volcanic ash bed. Broken line shows
the distribution of the same bed. The base map is used
the 1/25000 geographical map of "Shimo-Hirakawa"
and "Kakegawa". The abbreviated letters of the vol-
canic ash bed names are shown below. Ho: Hotta, Bo:
Bonoya.

JK)E & PATREB O FET AR~ PRy 4 X
MACKINIKE O HRET, MEMSHRETIEEISH
ROKIKE D5 7 5 EE O BIER 1000cm & A 5~

ZI2E ) e i34 (Fig 40, Fig. 41 & Fig

o
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|
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= - (TOE260T

e A OT0E2S0E
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- OTOS2508

Loc.95

Fig. 40 Geological columnar section of the Hotta vol-
canic ash bed at location 95. The facies legends are
shown in Fig. 8. Small letters of numbers are samples
for the petrographic properties.

42). B TE® 10cm OF5I2IE T~ ¥ A RO
HaKILKED R o 5.

CEA%0Es] KWy s 2AnFERcLEOREM,
WA REOARE, \EEWE G, EHEWIE, BER,
A, PROMITEA, BRHEa, NEREN R &
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Fig. 41 Photograph of the lower parallel laminated part
of the Hotta volcanic ash bed at location 95.

Zote. KUK I AR E PSS, S4L
HAELD & A, ZoOEPTHIL 1.497-1.508 (1.502) T,
% 1% 1.499-1.505 OHPAICE F N 5.
P9E E RIUIRE (Hrfr)

AT MR (Loc. 129) THH K ILKJE D
25m EfiiZdH 5.

[40A5] M)E (Loc. 129) 2401,

[#4#] Loc. 129 (00031303).

U] FEIE 25 30cm, F 12 H B~ K E & oMk K
IWKJE 2> 5 72 0, FRJEES 2cm SR~ ok ib 4 A
ZOMBLKIKD S 7% 5.
CAOSEs] Kiua s ABnERTHEOEL L
EHWEE. EBHWE, BERNLZL, PEOR
EWSEY, MNAH, RTEAZ ST, KL 7 AX
SRR L, WP e b AR, £D
JEHTH L 1.493-1.496 (1.494)

=P THa

Fig. 42 Photograph of the upper slumped part of the
Hotta volcanic ash bed at location 95.

F9E F RIURE GOrfR)

U] Earg i ME  (Loc. 130) 1243 4.

[:X%}] Loc. 130 (00031406).

LerfH] JEIE 2% 25cm, FI MR ILIKRE. 13
6cm (T FATHEHS R SN 5.

UEf2#msss] RarEikc, EgEpe Kby
Axote. BEWE, SOEA»ERT, ANA,
HEUEf, WAmORNERIY, BER, BIKA%x
. KA 7 ZZLILVEBSTEHRT, DEOHH
BaEah, TORITFRIT 1511-1513 (1.511).
F9E G KILIRE (FiFr)

Mz F KUK O 25m EALCH 5.

U] MEwrs i ME (Loc. 131) 12434

(7% Loc. 131 (00031405).

[efH] J@IE2% 10cm, KRB oMk KIKE. T
ERIHLRL T, WAL, BRI EER o ] S A M
B ~HURL KK 2> 5 72 5.
Caf#msses] BRAaL KLy 204, 2ED
B & orte. WM, ANAHIITAT, RIHE
A, WA ROBIKA & EREA, NEWHEYZ & .
KINA T A NGB AKET, PRop A% &
A, FOPrEIL 1.511-1512 (1.511).
heaRIURE OKEPIEA, 1987)

[53A5] 25N 5 (Loc. 132, 133), #MIIT LN
M (Loc. 134) (245,

[iAFF Loc. 133 (98112405), Loc. 134 (98081002).
CaAM] BIEAT 12 ~ 20cm. At~ K F 8 O MRS
~ R A X MR K LK E.
CAAAEE] KLy 9 AR FMART, LEROEMA,
WS % b, EHEWIRIEL, PEOHERHE
A, NEWGEM R EPS A, KN T G
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0% <, PR SR E HAH, T ORI
1.498-1.503 (1.500).

Bz TERB D& RIUIKE DXL &ERE

BB HE T 5B I\ HRAE T 2 KILNKIE 2D W T,
INFETBHITKEFIZA (1987) & HITIZA> (1996)

;of%®\ﬁkaE%%&£ﬁ#&§hf%

. AT, IS TR SN PSMIH 2125

%Lfﬂmmgmﬁﬁ%ﬁw,gnif RREN
T2 RIKE R+ F 72138 72 1238 R L 72 KK @
LOMILEITH 72, TORE, FE - L7zKil
JKIE D X0 IR s~ o & F S O g
FRZEH ST L7,

KK & D 5545 % ) L 2 RF A s o g X %
Fig. 4312/R L, KILKJE D gk & 7 ~oxt bt %
N L7 AR % Fig. 44 [R5,

Bzl R LR L 2Kk, T»s, B
g CIdEERKIKE 7 Vv —7 (I~11) &K%
KIKIE, #KERE TIEILKRE, SbIE T
Hr A4V FRILKE, 7 A VEKIKRE, dHEESK
WK 7 v —7 (1 ~VI), BERKILIKRE, ddK
WK, M KIKE 7V —7 (I ~1), HARX
Wik 7 v—7 (1 ~M), =ZRKILKE, MEA
KIKKE, THTXRILKRE, MEB KILKE, ™
& C KK, RibHKILKE 7 v —7 (1 ~1)
Thsb. T, EHNHETIE, WHKILKREO T
AR iKWK 7 v —7 (I ~1) &MED
KiKIE 23R L, Y8 HXILIKE & Y528 KILKE
OMIZMEE, MEF, MEGKILKEEZRFHLL
TRl L 7.

KINKIED X 0 [ HIIEANOEE IO WTIE, H
s 1A GVRINKBEZR > G0 Th 5%
NIZRE % CTHERR L, A 7 B INKILKE 2 291 )1
WCHER L. F72, KEiZ2 (1987) @ B33 K
WKk E Cl6 KIWKEARFE LD TH Y, KEFIZ
A (1987) @ B33 #ri (ARF5D Loc. 52) T B33 K
HWKIE D 3m EA7CH % KILKIEAS C17 KILK g
THHZEEWHLPIILE, IhbnZnrd, £
< DOKINKIE DA F5 T~ s fe % R L 72

INHUANT, kOB E Fk 5 KILIKIE D55
iR E - WHIZOWT, DFICEEZ SRR 5.

WA - BN - A ETH - A B

1. C20 KILUkE

Wk (Loc. 57, 58) THH L7z KILKE
#KEIFA (1987) @ C20 KIKE L AE L, C20
KUK DI~ e Uiz, 72, Bk
FERLUZ2ZRKIKE S 2o KINKEIZHETE 5
EEZA.

C20 KINKRE X, KEFIZA (1987) @ C20 Hb s
(AFiD Loc. 56) T, EEAH 25cm TH~AH
o DB~ FRr S 4 X DR KIKTE 25 22 1),
HEB IS MR K I K JE % A, FEIREEOJEIE 1 ~
2em X EEY 2 & I~ ¥ A ROMELKILIK D S
&6%@@%&%%o(mg4& T/, AR

WRKRILAT T AAEG U N CRA L EEME L &
&,AMﬁ7xi§%Eiﬁﬁ$%Lb,%®Fﬁ
L 1.499-1.502 &\ ) FifE b o.

Nk (Loc. 57, 58) THH L7z KILKE
&, FHD A AN D KEFIEA (1987) @ C20
KK ZEEBLT 5. BB IR o = IRKIL K 1
FHDS C20 KILIKREICEML L, KILA T A DK
CIEPTELFMT S, oKX IO LT
C20 KK IZHARTRILG T AHKP-% 5od % #
BRI D, AL EAFNREEOEMUL2 5 C20
KK @ & g L7z,

2. THXLUXEBE “cC21 XLIKB”

KEFIZA (1987) TI, B34 & C21 M TAD
naKINKEE “FREKILKRE L L, £hizlz:
Ao THINED (1996) 13/KEIFA (1987) @ C21
i (RFRO Loc. 70) o KIKRE (“C21 KILJKE")
Z “TRKINKET & LR L. Lal, ME
(Loc. 61) TTHLKILIKED 25m FALIZEME &
AR “C21 KILKIE” (ZHLT 2 KILKE
IR I NI,

F72, FHREKINIKREE C21 KINIKEIZESL 5
FI 20 & Jk A DR K LK Rg & AR K LK RE 5 5
% 5H%, C21 KINKEOREIEIE 10 ~ 25ecm &, T
FLKIKTE D 65 ~ 200cm (2R TREIEDH L, &
SICHAFIRE T, TAHIKILKE XKL T T A
PRPEEEDLOICH LT, C21 KINKEIZEA D
ZE&Eh, KA I ZDOIRIETHAKILIKE Tl
RIS EARTH B DR LT, C21 KIWKED b
DIFLILERIHS L . KINT T ZA0JiPrEE, TH
KINKFEAHY 1.497-1500 TH 5 DK LT, C21 K
LK 8 O JE P % 1E 1.502-1.505 & B 5 2287 - T
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Haibara

Suruga Bay

Pacific Ocean

Kakegawa Group

I:I Aluvium - mud bed

Sagara Group volcanic ash bed
Terrace D mud rich interbeds

deposits of sand and mud Megami Group E fault
ﬁ equal quantity interbeds - Kurami and

of sand and mud Saigo Groups

sand rich interbeds
Ogasa Group |:| OF s e e - Setogawa Group

I:I gravel bed |:| sand bed D boundary of beds
- gravel bed Ij boundary of Formations

Fig. 43 Color geological map of the Kakegawa Group. F: Formation. The abbreviated letters of the volcanic
ash bed names are shown in Figs. 3, 4 and 6 and below. Hh: Higashihirao, Im: Imataki-Kita, In: Inter, Ka:
Kaigasawa-lke, Ke: Ketsuenji-Oku, Kh: Kamihijikata, Ki: Kita, Km:Kamenokou, Kt: Kitou, Nh: Nishihirao, Nn:
Nanamagari-lke, Nu: Nakauchida, Oi: Oike, Ok: Osaka-Kita Ill, On: Onuki, Si: Syouichiinari, Tk: Takatenjin-
higashi, Ys: Yasaka-Jinjya.
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C20 ash bed

! Misawa ash bed

4| nT om0

Loc.56 Loc.57 " Loc.47

Fig. 45 Geological columnar section of the C20 and the
Misawa volcanic ash beds at location 56, 57 and 47.
The facies legends are shown in Fig. 8. Small letters of
numbers are samples for the petrographic properties.

EWEART.

COXHIZT, THUKILKEE “C21 KLxkE" &

iEﬁkﬁE%%%ﬁi%&b,TﬁAMf%@
25m EAZIC “C21 KILWKKE” RO NE T L5
b, C21 KUK & FRUKILKRE & (& F— o KUK
BTIEhweEZON5, Lo T, ARTIET
KK RE % KRBT 20 (1987) @ B34 KILKJE &
LCHERL, “C21KKkE" % [TFHLEXKILK
J&l & LTHZIcERL .

3. FEREFHLUOXMICHH T 2 LK ILIKE
AR ZEE B X ORI, BE 4m ©
KK g A3 B3y O Pa A 20> & Rth o BN 50 T
fi$% (Fig. 46). ZOKIKIEZRET R0 H
WIRH I, N1I0°~40° W OEMTI0°~20° W
DEFI % o, ZOWERENS, RHFOWD S
RO HMNZ 2T THA§ B ALMoKINKE I, K
ORI 2 KILKE L ) TR0 KILKE &
%0, ZOHISICIZEE 4m OIFIZFEEEOEH & B
JEa b D KINKEY 2 BT 52 LR 5.
KRBT (1987) TIEZ oo KILIKIE % B36
(kA &L, MMloKILKEZ B37 & LTHlOX
HKkE & L7z, HIiE2 (1996) THHEKIZ2 >0
KK % P o KINKRE & LT SA5 & ERLKIIIK
J&, SA-4 % B37 KKl & L7-.
CO2o0KINKBOEMHIE, 56BN
Jx E1 e DRI KK Fg & A~ HoR S 4 A X LKL
KINKEOHED? S, BETZEL L34 4m T
H5. BHUOKILKEE, ZoduhE 72zt~
DIERH CTHA MRS 52 LA TEY, ERHKI
JKJE D TR FRRD A & IR % D D KILKRE AR
SN5HDIERIMFHEICR S S, dbillo “B36 Kil

Ankojilj | N

1 o,
e ] )
L i
07111404

07120207

410 |
N u?1114n5———+ a
‘.

07120206
4 : a& L (

“ 07111406
07111407 va
7

!'.!?1114?8
I:[ sand nch interbeds

Hachiman- 't|3u

L %‘ \ g of sand and mud
' T rich interbeds
; % of sand and mud
0 100m [l volcanic ash bed

L | i
3 . . — = faylt

Fig. 46 Geological map with route date around the
Ankoji at Akatsuchi in Ogasa is shown the distribution
of the Kamigumi volcanic ash bed and the presumptive
fault.

JKIE” ok (07111404 & 07111405, 07120206)
&, Mo “B37 KIKKE" ORFE (07111407 &
07111407) DKINH T A DEAFRIFE % L3 %
&, 55 BRI 1.503-1.506 T, KA T A%
ZIVERIPR 2 5D, FEOTE %R,
02200 KINKEE, TNOOEM - EE LK
WA T ADEAFMRHEIFE LWL E, TH0D
AR SHIB LT, TS 2 D0 KIKEIFE
CEMAKINKETHL EEZOND., ZOHIETLE
MAIKE S ETFICTNCTHAiT A0, Kilh &k
it % 58 2 AL VE — B HOT AN HEE S B RIS &
>, MMM ICERE L2720 LEZ 5N,

BEBL,S =yl om T 2BENUKE

BEZ2 i I & = v AT, EEAH 10m &
JEnE oI K ILKE A543 % (Fig. 47). Z
OKINKEB X ZENEWIET 2P HDRAE)E
X, N25°~40°W OERT 14° ~ 22° W OfF
0,
EZEEILOTEHNIZIRE 2D ), €D B EZE
I A3 % KINKRE & kD EH & EIE %2 3D
F KRB AT 5. F72, TOMEM O~
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= = fault

LN i
1924 b ___
miued rich interbeds S e
of sand and mud b,
- wolcanic ash bed I ‘-\ ) o

Fig. 47 Geological map with route date around the area
from Kokuzo to Mitsuike near Takahashi is shown the
distribution of the Hotta volcanic ash bed and the pre-
sumptive fault.

B e RIS b B2l o KILKRE 235540 L,
= OB S kO SHE BIEZ SO H kI
IKIBA AT B, Z OHIE O MBI X VE IR 5
ZEND, BEEIND S = Y WAHTIS T T O H
121, FEIE 10m o A KINKEA LT 2 @odi§
. LaL, oMY KILKKEO T
WZHBROREIE 2 DA KILKEIERD S Twni
Wy,

CO220KIKEDH B, LN 5 49 2 Y H
KIKRE D8 (07120205, 071121206 & 71121207)
LMo KILIKIE DK (071121205 & 071121208)
TIE, ¥5 5 KINA T AZRPRAKREZE O T,
ZOJEITEIL 1.500-1.505 &, ZD 2 DODKIKE
EFE UaAFNREEE AT 5.

O 2220 KINKEDEHE SAFIRNE, BX
DRBEIFMT 22 &, ZNUCZ D54 DRI 5,
CO2EOKINKEITES S BIEHKINKETH S
LEZONA., ZoMBIZBWTIE, BREILOWN
o=y iha AT - EE G OWEIC L > T
B ASARAS AV BEE L 727200, i R ILKE AR e
GHENTHATHLDEEZ BN,

5. BEEICHE T 2 RIUIRBORB LA

B U7z KINKIE DA, BT & 2 KIlpk
G awas, &8 GRE) I IZKIKEO AR
SO ERL, The b LIBEOE R
Hb.

[ R D K ILIR R, B2 R VE K A ~ K27 s
& A H IR T B M IS A AL WU o KILRE
THHTEL LDIE RV, ZhSDKINKEIZIE
7 4 KINKE % B THERL TR D #v b D 93%
<, EF2KIA T ADEHRIETXTOKINKET
1.498 ~ 1.499 OHFPAIZH D, KILAF T ZADIIRIZ
ZAUERID % v & v AEROREM D B .

AR 8 (AR 2 KUK T8 (& gL i 3 K T
JKIEASFRD HENT=DAHRTH 5705, ZDKIKEDK
AT 2 DJEPIFI 1521 Lo fFH#ED KK &
HARTIEFITHWEZ R

FopkHbIE T o KINKE X, At~IKEAEOM
B~ KILKIE T B4 7 A KINKIE 7 v — 7T
o 5, KILH S ADTRITERIE 1495 ~ 1512
OHPIZH L. Hra1, T, T, NVAKILKEEE
Ny, KA I Z0BIREIEERHY»F4h%2 Lo Trh
RS &, KILF T 2 DRI 1.495 ~ 1.502
DIIZIFIFRE L L) e o, T LT
Hr N FRILKREE, KLy sREEAPE L,
KINA T ZA DRI FRZF AL Lo, TR
1500-1503 A+ 41, I, WM, NKIWKEX YA
LEWEZIRT. £/, A8V KILKED KL
I ZDJEP I 1.500-1.512 T, Hr &5 VIKILIKE
1 1497-1502 TH Y, Zhb 2 GO KINKEIEA -
A1, O, M, VKIWKEX D A LEwiEzRg.

Fopi bl 1213 < O KILIKE S IRE L,
D) LRBENEHERETL0L LTI FHE LM
KIWKIED S 5. FbiHE i E O KILKREIZ, K
AT A DIEITHAS 1.496 ~ 1.499 F TOHiPH % 7R
TR & FARKILKEZBRWTTXTOH DR,
1.500 ~ 1.513 O #iFH TLILEE D A 7 AWK %
WEWI R E LD, FohTd, Cle KIKED
KA 5 A DJREPFEIE 1.507-1.508 T, C22 KK
JE1E 1511, MR C KILKEIE 1513 &l & T
W EE R,

C16 KILKIEH & EALo KINKIE, $7%b b Cl6,
Cl17, C20, T#F, F#, THML, C22, LfX
WK, MEDOH 7 Al THfE L TZ D5
DR T E 205, TOIMOEER T, BEE,
HARMBETIZZIhoD9H C20 & T4, EHKIL
JKIG D 38 LABAED & &AM EERT 52 &t
TER\.

F 72, C20 KIKIE X D & TALOKILIKIEIZ DWW
T, AL & IR CEE LT E S b O e
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2%, BEESHR & HARHUISIC A4S A KILKE D 75
ZDJEPTIHIL 1503 ~ 1.504 TH Y, ZOfEIZME
Wi C14 R ME A KIWKEOMIZEP T 5. 4§
iKUK RE & ME A KILIKE O TR O fiE 1%
EIZFR LT, KWK S ZA0BED LM% &
BV ELEMT A EH S, WKIKRE I
ENBWREMLND D, T2, BAFNERIZOWT
FRET L TR nAs, Zo Mo HAR#IS O Mg I
KILIK & BRI D35 B I T K I & 5 AH 238
BL, BEMIZHFILSNEHEEEH L. 20X
1, C20 KILKE & D & PR KILKREIZDWWT
b, %< OKILIKIEDSETRA H ALEBIZH e L TH A
T 5 AT .

B TERBOHRS — T > X

AT, BIEHOBHITTHEITHET 5K
HKIE 2L L, TOREEZPMEIC L. A
BoOmEM» S L o 2R V— 1 A ~K 0%
MAIRX %2 372 Fig. 44 Ti&, #IIEHTHE O
WEOREDL ) TERL TS,

I FEROBRE X0 HBOENER PR L2 D
WREE»S % 5. 20 Fo#FKEEIEE b Y
F—EFA MO AMHPHEWRAEELS Y, fE
Pov— b HTH 1000m & ABIEZRL, HIRV
— b A~ B T3 100m & BEBIC A > TREMIC
WEOE S 23 5. BHEEIEME»S, W7
VAR HERE L 72 IR EMERR Y & 1T v OV HERG
W, KEEIWES -5 4 b TREDT
SN MKFH IR P OMRED & Z 2 Hh, 2R3N
(2000) TY TIZih~X72 X 912 Haq et al. (1987)
DY =4 ¥ AEFIVIIBIT AR ESER AR I H Y
5.

ZO L oOFREHEIE B b ISR &R
LWREE»S %Y, SMHNICIEREY -5 A b
AERT, B A SRR A & T O
Wz ohb, HIKV— 1 F~HBTRIERY
1,500m &JE L, Zodufll & EZ s - THilg o
JESARBNTINT 5. HEHE TR T, Hkor
— M F ~ H B THIE A 500m &JFE <, RV —
FA~GTIEZOPHGUTOEE L5, Hikih
J& IR CHAE T B A - A KIWKRE 7 v — T DKl
KT/ L, ¥RV — b HTWEA >4 T KK
JEOTOME XL D EALOWE XD bIEND, £

OMEETIEA 7 A T KIWKED TR o gD 3 1%
AW LUT, HIRV—PFA~GTRIFEALER
{Tpb., T, HIRV=FFTRAE+ T IOH
r 2V KINKIE F TOHEOREZAE DS, RV
—FD~EWXRFTCEOEZIZABMIIMLES. §
bbb, HREHUE T EE O IR T Ao FKH
B LTy YTy 7Y AEAIBR LN,

F 7z, FMHE LR T, BIEOE WS
Wb g T o 2 o5 (BEIRVv— M F ~H )
IV LHEMOMKRLV—FD~GIZHY, SHICH
ORIV — + C~ FIZHIFT C20 KIWKE L b
TH.OMEDORBENZMIZBA TS, $4bb, W
KL L ERE b 2 O AL O R E R ERE IR LT
MUYy Ty I AEnPRONE. DT
M5, HOMHLRE TR b R b A AR A
LEZbHNA.

FOM g FEE O FENICIRAE T A THRLKILIKE &
FHKIKIEE, ARV — bt A ~F FTHOA0HHE
RTELDS, ehXydLicidishng, itk
I THNOBEEGIATEEEZONSL. NG,
HME g LIS o i EERASALER CTHERE L e o 72
A, F 721E B H SRR LG o B b 1
SNRErD Y, Ao ENEBEICS LTy
Ty TTHEMETEL., ZOZENL, ENH
Jg & TR ORI Y — 7 v AR THT L EE
AbNhb.

A HEHERE AR & = v K HE I HERS AR O B2 B 2 ¥l
HEIIHERR R I D Wi, BYIEEE T30 <13 WiRE T
37 <, BZ O AR AR HERR
& LK OAED A E TN LW REED D 5.

F7, BWUAD TR TH S Gelasian DIEIKIE,
W g 5 oL EICIZITREE s 2 e 05,
EIURL O T IR JE e X @ e T 50 gk
WHERE RO HIZHAET 5.

¥ & &

AfgTiE, ENBHOB LI TFEHEICIKET 5K
HWIKIGIZDWWT, F7zllB8 A L2 KILKE D &9,
ZOEME AP AR L7z, 72, KHUE
D KIKIE DR L2 ATV, KIKIE DK H DL
A REE GO 2 EI L7z, AR CRiE L 72
KINKEIE 53T, €09) Hd 39 @ L HEERO
1B O KIWKGH %47 72, KIWKGHT %47 - 723K
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BHRICL 87 i T, HE ORI 124 HTH
5. BHEHE TR O KILKKE O KILA T A D JE$T
1L 1496 ~ 1.521 OHPHIZH D, BEHE T 1.498
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E : >4 5 Coryphaena hippurus Linnaeus, F : k™3 > Caelorinchus japonicus (Temminnck and Schlegel),
G : ¥ HY# Brama japonicaHilgendorf, H : 5> % % A Euvistias acutirostris (Temminck and Schlegel).
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