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Abstract: We have conducted the geologic investigation including arrayed boring and trenching across
the Kozu-Matsuda fault to better assess its location, style and timing of late Quaternary near-surface
deformation. The > 10-km-long Kozu-Matsuda fault, which comprises southeastern segment of the
Kannawa-Kozu-Matsuda fault zone, Kanagawa Prefecture, exhibits distinct topographic boundary
between the Oiso Hills on the east and the Ashigara Plain on the west. We drilled four boreholes crossing
a fault strand that marks southern margin of the dissected fan at Sogahara, Odawara City. Based on
stratigraphic repetition and radiocarbon ages, we infer that a reverse fault cuts through three of the four
cores and displaces strata younger than 25 ka. If the faults inferred in individual cores comprise a single
fault surface, the fault is a low-angle reverse fault that dips 10°-20° eastward to a depth of at least 15 m.
"C age of organic sediment found in the faulted strata shows that the most recent faulting postdates
8540-8390 cal yBP. The vertical slip rate of ~0.4-0.6 mm/yr was obtained from stratigraphic markers of
various ages, including the alluvial fan sediments of ca. 21-25 ka that derive from the Oiso Hills,
Hakone-Tokyo tephra (pumice flow deposit) of ca. 60-65 ka, and Hakone Obaradai tephra (pumice flow
deposit) of ca. 80-85 ka. These rates are significantly smaller than the vertical slip rate of 2.3-3.3 mm/yr
ever determined for the entire fault. Because the fault diverges to the several sub-parallel traces in and
around the study area, some parts of accumulated strain in the Quaternary might be accommodated on
other fault strands. Trenching on the hanging wall side of the fault reveals low-angle slip surfaces and
disturbance of the strata at Sogahara. We interpret that the deformation of the strata was due to the
landslide rather than primary tectonic faulting based on geometry of the slip surface and characteristics
of the deformation. Multiple landslide events are inferred to have occurred since the thirteenth century
AD on the basis of degree of the stratal disturbance and ages of archaeological remains that were found
in the disturbed strata. At Kozu, Odawara City, we drilled the 80-m- and 25-m-deep boreholes in the
basal part of the western slope of the Oiso Hills where the surface trace of the main fault was inferred
previously. The moderately consolidated gravel layer, which correlated with the mid-Pleistocene Kozu
gravel constituting the Oiso Hills, underlies to a depth of 80 m. Although bedding surfaces of the gravel
layer are inclined 60°, no distinct faults were identified. From this, we interpret that the surface trace of
the main fault is located west of the base of the scarp.
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Table 1. Descriptions of strata exposed in the boreholes and trench at Sogahara.

Inferred depositional

Unit . Lithofacies Subunit Descriptions Tephra*
environment

1 Cultivated soil, Sandy silt with la Brown soil with abundant plant rootlets.
artificially disturbed gravel Ib  Brown sandy silt that fills man-made ditch.
layer Ic  Brown sandy silt that fills man-made ditch.

1d  Dark brown soil.

2 Volcanic product (air Scoria 2a  Black-dark brown massive scoria (reworked F-Ho due to
fall deposit) and its cultivation).
reworked deposit

W P 2b  Stratified scoria. Upper part: black, lower part: yellow. Total ~F-Ho (AD1707)
thickness: =~ 18 cm.

3 Landslide deposit, slope  Humic silt, gravel 3a  Dark brown massive humic silt with gravel, containing
deposit and back marsh ~ and sand archaeological remnants (Haji ware; Hajiki ).
deposit

3b  Brown humic silt containing archaeological remnants with
various ages ranging from early Kofun to Kamakura-
Muromachi periods.

3¢ Dark brown humic silt containing seeds and archaeological
remnants with various ages ranging from Jomon to modern.

3d  Greenish gray sandy silt with gravel

3e  Brown massive sandy silt with gravel, containing seeds, wood
fragments and archaeological remains (Haji wares). Distinct
flame structure developed in the trench.

3f  Dark gray humic silt.

4 Alluvial fan deposit Gravel, silt, sand 4a  Light gray well-stratified silt and fine- to medium sand.
1nterca.1ated with air fall  and humic sand 4b  Gray, partly humic massive silt and sand.
volcanic product . . . o .

4c  Light greenish gray scoriaceous sandy silt with gravel. Andesite
and scoria with @ 0.2-0.7 cm scattered.

4d  Greenish gray to dark gray gravel (mainly andesite and basalt
clasts with ¢ 1-8-cm and scoriaceous and pumiceous sandy
matrix) intercalated with scoriaceous silt and wood fragments.

4e  Dark gray to greenish gray scoriaceous silt with sandy gavel and
wood fragments.

4f  Dark gray well-stratified silty sand, fine sand, humic silt and
gravely sand containing abundant wood fragments.

4g  Dark gray to dark yellow scoriaceous silt, humic silt, and silty
sand with abundant wood fragments.

5 Volcanic product (air Scoriaceous silt, S5a  Loam**
fall an.d pyroclastic' sand? gravel, 5b  Dark gray to yellowish gray scoriaceous sand and silt containing Hk-S
deposits) z'md alluvial pumice and loam pumice (¢ 0.3-1 cm) and scoria (o 0.1-0.3 ¢cm) layers. Thickness
fan deposit of this subunit between Hk-S and Hk-T (TP) decreases toward

the west.

5d  Light gray to light yellow pumice layers. Upper part : matrix- Hk-T and Hk-TP
supported pumice (pumice flow deposit). Pumice: ¢ 0.5-20 cm.  (60-65 ka) (MIS 4)
Lower part : clast-supported pumice containing andesite rock
fragments (pumice fall deposit).

5S¢ Brown to dark gray scoriaceous and pumiceous sandy silt Hk-MP and Hk-AP
intercalated with yellowish gray to light yellow pumice fall (MIS 4/5a)
deposits. Thickness decreases toward the west. Scoria: ¢ 0.1-0.5
cm, white pumice: @ 0.5-2 cm, andesite clast: g = lcm.

5f  Dark brown loam.***

6 Marine terrace Gravel —  Gravel containing shells.*** Misaki Surface
deposit*** (MIS 5a)

7 Volcanic product Pumice and 7a  Greyish white to light gray pumice layers. Upper part: matrix-  Hk-OP (80-85 ka)
(pumice fall and flow scoria supported pumice layer containing andesitic rock fragments (MIS 5a)
deposits) (pumice flow deposit). Thickness decreases toward the east

(6.8-7.7m in SG-1, -3 cores but 0.7 m in B-6 core). Lower
part: clast-supported pumice layer (pumice fall deposit).
7b  Scoria and pumiceous sandy silt.

* Machida and Arai (2003), ** Mizuno et al. (1996), *** Yamazaki et al. (1982)
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Table 2. Results of radiocarbon dating.

14 . 14 . 3
Sample No.! Lab. No Unit Material Method Measured "C s (%0) Conventional "C Calibrated age ranges

age (yBP, £10) age’ (yBP, +1c) (cal yBP, +25)

SOGAHARA BORING
CSG-1(5.90) TAAA-72687 4e wood AMS 21,510
CSG-1(7.34) 1AAA-72688  4f wood AMS 21,920
CSG-1(8.59) 1AAA-72689  4f  charcoal AMS 21,560
CSG-1(9.90) TAAA-72690  4f wood AMS 22,060
CSG-1 (10.66) IAAA-72691  4f wood AMS 22,580
CSG-1 (13.21) IAAA-72692  4f wood AMS 23,770
CSG-1 (14.67) TAAA-72693  4e wood AMS 21,060
CSG-1 (16.23) TAAA-72694  4e wood AMS 21,430
CSG-1(17.70) TAAA-72695  4f wood AMS 21,350
CSG-1(19.93) TAAA-72696  4f wood AMS 22,040
CSG-1(20.20) TAAA-72697  4f wood AMS 21,940
CSG-1 (23.18) TAAA-72698  4f wood AMS 22,120
CSG-1(24.24) 1AAA-72699  4f wood AMS 22,020
CSG-1 (25.50) IAAA-72700  4f wood AMS 23,890
CSG-1 (27.10) TAAA-72701 4g wood AMS 26,480
CSG-1 (28.45) 1AAA-72702 4g wood AMS 29,230
CSG-1(29.41) IAAA-72703 4g humicsilt AMS 29,450
CSG-2(7.36) 1AAA-72704 4e humicsilt AMS 21,230
CSG-2 (11.96) TAAA-72705 4d wood AMS 19,910
CSG-2 (14.33) IAAA-72706 4e humicsilt  AMS 21,670
CSG-2 (16.34) 1AAA-72707 4f humicsilt AMS 22,720
CSG-2 (18.14) TAAA-72708  4f wood AMS 22,470
CSG-3 (5.40) TAAA-73137  3f humicsilt  AMS 7,510
CSG-3 (11.77) TAAA-72717  4d wood AMS 19,980
CSG-3 (12.31) IAAA-72716  4d wood AMS 19,860
CSG-3 (16.30) TAAA-72715  4f wood AMS 22,110
CSG-3 (19.21) TAAA-72714  4f wood AMS 22,900

100 -26.42 21,490
100 -29.19 21,850
100 -33.17 21,430
110 -30.49 21,970
100 -27.03 22,540
100 -27.24 23,740
100 -22.25 21,110
90  -26.04 21,410
100 -21.52 21410
100 -22.14 22,080
100 -29.11 21,870
90  -27.24 22,080
90  -26.60 21,990
100 -21.80 23,940
120 -27.85 26,430
140 -24.05 29,240
160  -26.96 29,420
90  -26.39 21,200
100 -26.74 19,880
90  -25.42 21,660
100 -29.72 22,640
100 -31.32 22,360
30 -15.97 7,660
90  -27.07 19,940
100 -27.78 19,810
110 -26.27 22,090
90  -25.02 22,900

100 21,710-21,300
100 22,050-21,650
100 21,650-21,240
110 22,190-21,750
100 22,740-22,340
100 23,950-23,540
100 24,990
90 21,610-21,230
100 21,630-21,220
100 22,280-21,880
100 22,070-21,670
90 22,260-21,900
90 22,170-21,810
100 24,140-23,740
120 26,680-26,190
140 29,530-28,960
160 29,750-29,100
90 25,400
100 24,150-23,470
90 21,850-21,490
100 22,840-22,440
100 22,570-22,160
40 8,540-8,390

90 24,220-23,580
100 24,080-23,390
110 22,310-21,870
90 23,090-22,720

CSG-4 (5.18) TAAA-73138  3e wood AMS 2,430 30 -25.33 2,420 30 2,700-2,350
CSG-4 (5.40) 1AAA-73139 3e wood AMS 2,620 30 -30.89 2,520 30 2,750-2,480
CSG-4 (7.50) TAAA-73140  3f wood AMS 7,010 40 -18.16 7,120 40 8,020-7,850

HoH W OHOH R R R H H H H O H H H WK W KK K K K H K K K K K W H
HoH K HHH KK H KKK KKK KKK HKHRRRHRHRRRRFFEHE

CSG-4 (23.25) 1AAA-73141 4g wood AMS 23,160
SOGAHARA TRENCH

100 -29.05 23,090 100 23,290-22,890

SGSC-4 IAAA-72684 3a  humicsilt AMS 1,230 £ 30 -21.08 1,290 £ 30 1,290-1,170
SGNC-2 IAAA72679  3a  humicsilt  AMS 1,300 £ 30 -19.97 1,380 = 30 1,350-1,260
SGNC-5 IAAA-72680 3b  humicsilt  AMS 1,400 £ 30 -22.97 1,440 £ 30 1,390-1,290
SGNC-18 IAAA-72682 3¢ seed AMS 1,250 £ 30 -22.41 1,300 £ 30 1,290-1,170
SGNC-13 IAAA-72681 3¢ humicsilt  AMS 1,390 £ 30 -21.24 1,460 = 30 1,400-1,300
SGSC-14 TIAAA-72685 3¢ humicsilt  AMS 1,460 + 30 -19.29 1,560 + 30 1,530-1,380
SGNC-21 TIAAA-72683  3e seed AMS 1,220 £ 30 -25.81 1,200 + 30 1,240-1,010
SGSC-17 IAAA-72686  3e wood AMS 1,540 £ 30 -19.37 1,660 = 30 1,700-1,420

KOZU BORING

CKZ-2(2.55) IAAA-73142 la  humicsilt AMS 2,180 + 30 -14.36 2,360 £ 30 2,480-2,330

CKZ-2 (4.55) 1AAA73143 Ib  humicsilt  AMS 4,790 + 30 -21.79 4,850 + 30 5,660-5,480

! Numerals in parenthesis denote sampling depth (in meters) from the ground surface.

? Conventional "C ages were corrected by §"3C and calculated using the Libby half-life of 5568 years.

? Calibration was carried out using a program “OxCal 4.0 (https://c14.arch.ox.ac.uk/oxcal/OxCalPlot.html; Bronk Ramsey, 1995,
2001)” with data set of IntCal 04 (Reimer et al., 2004). The calibrated ages are rounded to nearest decade.
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Table 3. Archaeological remnants exposed in the Sogahara trench.

Sample No. Unit type and shape Ages Remarks
SGNPo-12 1d  Ceramic Modern times (ca. 18th century AD)
SGSPo-1 3a  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGSPo-2 3a  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-4 3b  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-6 3b  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-9 3b  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-11 3b  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-7 3b  Hajiki (Haji ware) Late Yayoi to early Kofun periods
SGSPo-6 3b  Hajiki (Haji ware) Late Yayoi to early Kofun periods
SGSPo-7 3¢ Ceramic 13 century AD to 15 century AD Chinese celadon
SGNPo-5 3¢ Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-8 3c  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGSPo-4 3¢ Sueki (Sue ware) Later half of 5th century AD (to 7th century AD?)
SGSPo-5 3¢ Sueki (Sue ware) Later half of 5th century AD( to 7th century AD?)
SGNPo-3 3¢ Hajiki (Haji ware), Late Yayoi to early Kofun periods

carthenware pot
SGSPo-13 3¢ Hajiki (Haji ware) Late Yayoi to early Kofun periods
SGSPo-14 3¢ Hajiki (Haji ware) Late Yayoi to early Kofun periods
SGSPo-15 3c  Hajiki (Haji ware) Jomon period
SGSPo-16 3¢ Obsidian Jomon period
SGSPo-17 3¢ Obsidian, Jomon period

stone arrowhead
SGSPo-8 3c  Hajiki (Haji ware) —
SGNPo-10 7a  Obsidian Jomon period
SGNPo-13 3e  Hajiki (Haji ware), 6 century AD

Tsuki (a kind of bowl)
SGNPo-14 3e  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGNPo-15 3e  Hajiki (Haji ware) Later half of 5th century AD to 7th century AD
SGSPo-3 3e  Sueki (Sue ware) Later half of 5th century AD (to 7th century AD?)
SGSPo-9 3e  Hajiki (Haji ware) Late Yayoi to early Kofun periods
SGSPo-10 3e  Hajiki (Haji ware) —
SGSPo-11 3e  Hajiki (Haji ware) —
SGSPo-12 3e  Hajiki (Haji ware) —
SGNPo-1 4d  Hajiki (Haji ware) Late Yayoi to early Kofun (?) periods
SGNPo-2 4d  Hajiki (Haji ware) Late Yayoi to early Kofun periods
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Fig. 1. Map showing the Kannawa-Kozu-Matsuda fault zone. Study sites are shown by yellow stars. 1:
Sogahara site, 2: Kozu site. Digital Map 200000 (Map Image) Nippon-II, “Tokyo (5339)”, “Kofu
(5238), “Yokosuka (5239) and “Shizuoka (5238)”, published by Geographical Survey Institute
(2002), is used as a base map. Active fault traces are after the Headquarters for Earthquake
Research Promotion (2005).
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Fig. 2. Map showing distribution of the Kozu-Matsuda fault and study sites. Digital Map 25000 (Map Image),
“Yokosuka (523971)”, published by Geographical Survey Institute (2003) is used as a base map. Fault
traces are after Miyauchi ez al. (1996a).
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Fig. 3. Topographic features along the Kozu-Matsuda fault around Sogahara site. Fault traces are after Miyauchi
et al. (1996), Kanagawa Prefecture (2002, 2004), and this study. Sites of previously conducted trenching
(Mizuno et al., 1996, Kanagawa Prefecture, 2003, 2004) and boring (Yamazaki et al., 1982; Mizuno et
al., 1996; Kanagawa Prefecture, 2003) are shown by yellow rectangles and green circles, respectively.
Topographic contours are based on 1:2,500 topographic maps published by Odawara City.
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Fig. 12. Topographic features along the Kozu-Matsuda fault around the Kozu boring site. Topographic
contours and structures are based on 1: 2,500 topographic maps published by Odawara City.
Fault trace 1: Miyauchi et al. (1996), fault trace 2: Kanagawa Prefecture (2002, 2004).
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Fig. 13. Photograph showing locations of boreholes at Kozu (looking to the
north-northeast).
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Fig. 14. Subsurface geologic structure across the base of the southwestern marginal scarp of the
Oiso Hills inferred from the present boring study. For location of the section see Fig. 12.
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SG-1 core
Ground Level = 28.01 m

Unit Al?#:)de D(erﬁ;h Strggﬂﬁﬂhlc Descriptions
— gg% Blackish brown silt with sand containing abundant rootlets (artificial fill)
4c ' Brown scoriaceous silt with gravel
26.28 173 Brown sandy gravel
4d clast: subrounded to rounded andesite and basalt (¢1.0-8.0 cm)
24.31 3.70 2.46-3.01 m: fine sand
4e Gray gravely sand containing fine sand
—21.79 6.22
Dark gray interbedded coarse sand, silty sand and humic sandy silt
4f
5] 14.40 13.61 -
4d 13.73 1428 Dark gray sandy gravel (subrounded to subangular, ©1.0-5.0 cm)
4e Dark gray silty sand with sandy gravel
— 10.91 17.10
“ Dark gray interbedded gravely sand, coarse sand, fine sand, silty sand and humic silt
—1.69 26.32
49 Dark gray to dark yellowish gray silty sand, sandy silt, humic silt (with gravel)
—-1.45 29.46
Dark gray to yellowish gray scoriaceous silt
-4.86 32.87
Dark gray to dark yellowish gray weathered silty scoria and pumice (20.3-1.0 cm) with gravel
g%? g;ig Yellowish brown air fall pumice (Hk-S tephra)
5b
Dark gray weathered silty scoria and pumice (20.2-2.0 cm) with gravel
-17.29 45.30
Dark gray fine- to coarse sand intercalated with silty sand and silt
—-20.44 48.45 | .
Dark gray pumice
48.45-50.47 m: pumice flow deposit (matrix-supported)
50.47-51.00 m: air fall pumice deposit (clast-supported)
-22.99 51.00
Gray to light brown pumice, pumice flow deposit (Hk-T tephra)
pumice: matrix-supported, light yellowish gray to light brownish gray, 80.5-20.0 cm
5d containing andesite clast
8} 3? 2883 Blackish base surge deposit
Light gray pumice, air fall pumice deposit (Hk-TP tephra)
.33.81 61.82 pumice: clast-supported, light reddish gray, 21.0-3.0 cm, containing andesite clast
Brownish gray scoriaceous and tuffaceous silt with gravel
ggg? gggg Yellowish gray to blackish gray pumice, air fall pumice deposit (Hk-MP tephra)
.36.80 64.81 Brownish gray scoriaceous and tuffaceous sandy silt
3714 65.15 Light yellowish gray pumice, air fall pumice deposit (Hk-AP tephra)
5e
Dark gray scoriaceous sandy silt, scoria (90.1-0.5 cm), white pumice (20.5-2.0 cm), and andesite clast (o=1.0 cm)
] -44.86 72.87
Light gray to gray pumice, pumice flow deposit ((Hk-OP tephra)
7a pumice: matrix-supported, light reddish gray to white, 81.0-3.0 cm, containing andesite clast
-51.59 79.60 Gray base surge deposit
-51.65 79.66 White to light gray pumice, air fall pumice deposit (Hk-OP tephra)

— -52.99 81.00 pumice: clast-supported

1. SG-1 A=V > 7 =27 DFRIX.
Appended figure 1. Stratigraphic column of SG-1 core.
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SG-2 core
Ground Level = 26.86 m

. Altitude Depth Stratigraphic -
Unit ('"';') (n?) S rcolﬂrmﬁ ! Descriptions
— Sgﬁg 0 48 Brownish sandy silt with gravel (cultivated soil)
3 p : s 1l28 Dark brown humic silt
4c 2‘51:84 1,92 Light greenish gray mud with gravel (clast: andesite (20.2-1.5 cm); matrix: tuffaceous to scoriaceous)
Dark greenish gray sandy gravel
4d matrix: scoriaceous sandy silt
2.87-3.30 m, 4.52-4.93 m: silty sand
—20.92 5.94
4e Dark greenish gray silty sand with gravel
19.14
4c Dark gray to yellowish gray scoriaceous silt
—16.89
Dark greenish gray sandy gravel
4d clast: subrounded to subangular andesite (21.0-5.0 cm)
matrix: coarse sand to granule
— 13.49 13.37
Dark greenish gray to dark gray silty with gravel
de partly containing humic silt and wood fragments
— 11.28 15.58
Dark gray to dark greenish gray interbedded coarse sand with gravel and sandy silt, silty sand and humic silt
4f
4.38 2248 Dark gray silt with sand containig wood fragments
partly containing subrounded to subangular gravel (clast: 2~1.0 cm)
ggg ggg? Dark gray sandy gravel (clast: subrounded to subangular gravel (¢0.5-3.0 cm)
L 1786 5500 Greenish gray fine sand

2. $G2 K=Y 7 a7 DFER
Appended figure 2. Stratigraphic column of SG-2 core.
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SG-3 core

Ground Level = 26.25 m

Unit

4c

4c

4d

4e

4f

5b

5d

5e

7a

14 3. SG-3 R—1 7" a7 ORIk

Allitu)de Depth Stratigraphic
m

21.02
20.54

17.75

13.35
12.05

6.67

3.00

-0.85

-8.05
-8.15

-16.88

-20.88

-42.55

-50.24

-52.70
-53.75

(m) column

0
0.62
1.10

3.35

523
571

8.50

12.90
14.20

19.58

23.25

27.10

34.30 £
34.40

43.13

4713

68.80

76.49

78.95
80.00

Al IE - 7

F

Descriptions
Brownish gray sandy silt with gravel (artificial fill)
Brownish gray sandy silt with gravel (cultivated soil)

Dark gray to blackish gray humic silt containing subrounded to subangular clast (¢0.5 cm) and archaeological remnants

Light greenish gray scoriaceous silt with gravel (clast: subangular andesite, @1.0-2.0 cm)

Dark gray to blackish gray humic silt

Yellowish gray to yellowish brown scoriaceous silt

Gray to yellowish gray scoriaceous sandy silt and silt with gravel

Gray to yellowish gray scoriaceous silt containing coarse sand and granule

Dark gray interbedded coarse sand with gravel, coarse sand, fine sand, sandy silt and humic silt

Dark gray to dark greenish gray coarse sand and granule
clast: subrounded to subangular andesite, basalt and green tuff (20.1-3.0 cm)

Dark brownish gray to brownish gray scoriaceous silt containing pumice, tuff and subrounded clast (¢~0.5 cm)

Brownish gray interbedded sandy gravel and scoriaceous silt
clast: subrounded to subangular (20.5-4.0 cm)

Light yellowish brown air fall pumice (Hk-S tephra)

Gray interbedded sandy gravel and scoriaceous silt
38.27-38.34 m: pumice concentrated
39.55-39.69 m: grayish white pumice (20.3-2.0 cm) concentrated
41.27-41.40 m: light yellow pumice (20.5-2.0 cm) concentrated
42.37-42.39 m: pumice (21.0 cm) concentrated
42.66-42.71 m: pumice concentrated

Dark gray coarse to fine sand
46.12-47.13 m: medium sand with gravel

Light yellowish brown pumice, pumice flow deposit (Hk-T tephra)
pumice: matrix-supported, brownish gray to grayish yellow, 1.0-5.0 cm
containing andesite clast (¢0.5-2.0 cm)

Grayish white pumice, air fall pumice deposit (Hk-TP tephra)
pumice: clast-supported, grayish white, 20.5-2.0 cm
58.23-58.41 m: yellowish brown pumice (20.2-0.3 cm)

Dark gray to brownish gray scoriaceous silt containing clast (clast: subrounded andesite, ©0.2-1.5 cm)

Light yellowish brown pumice, air fall pumice deposit (Hk-MP tephra), pumice: 20.1-1.0 cm
Yellowish brown scoriaceous silt containing pumice
Yellowish gray pumice, air fall pumice deposit (Hk-AP tephra)

Dark gray to gray scoriaceous silt containing tuff and pumice

Grayish white pumice, pumice flow deposit ((Hk-OP tephra)
pumice: matrix-supported, subrounded to subangular, ©0.3-5.0 cm

Light grayish white pumice, pumice flow deposit ((Hk-OP tephra)
pumice: clast-supported
78.65-78.70 m: tuffaceous silt

Gray moderately consolidated scoriaceous silt

Appended figure 3. Stratigraphic column of SG-3 core.
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SG-4 core
Ground Level =26.13 m

. Altitude  Depth Strati hic -
Unit (',TL:) © (nE) rcaf;l%rna_lﬂ ! Descriptions
— 26.13 0
Brownish gray sandy silt with gravel (artificial fill)
24.02 21 Brownish dy silt ltivated soil
|62 251 G?ZW’;'indg'Zﬁfv?.Thy rs;ve(lczrzm;r eyt hra)
22.70 3.43 (002 o 9 P
3ae | 5 51 462 ark gray humic silt with gravel (clast: andesite (20.2-2.0 cm), scoria and pumice (20.1-0.2 cm)
: ’ Dark yellowish gray to dark gray humic sandy silt with gravel
19.61 6.52 clast: subrounded to subangular andesite (20.2-1.0 cm), scoria (20.1-0.2 cm)
3f ’ ’ Dark gray humic silt with gravel (clast: subrounded to rounded (20.5-3.0 cm)
11852 7.61
4 Light greenish gray to yellowish gray scoriaceous silt
¢ scoria: ©0.2-0.7 cm
15.19 10.94 Yellowish gray to greenish gray sandy gravel
4d clast: subrounded to subangular andesite (¢1.0-5.0 cm)
L 113.16 12.97 matrix: coarse sand to granule containing scoria and yellowish gray pumice
Dark gray to greenish gray interbedded gravel, silty sand and coarse sand
4f partly containing scoria and tuffaceous silt
clast: subrouned to rounded andesite (21.0-5.0 cm)
12.97-20.45 m: interbedded gravel and silty sand
20.45-22.96 m: sandy gravel
—3.17 22.96 ’ )
4g Dark gray silty sand to fine sand
— 1.71 24.42
Dark gray to dark greenish gray scoriaceous silt
scoria: ©0.1-0.3 cm
5b 24.42-26.00 m: blackish brown scoria (0.1-0.2 cm)
237 28.50 27.50-28.50 m: containing subangular gravel (¢0.5-1.0 cm)
Gray to light greenish gray sandy silt with gravel (clast: subrounded andesite and basalt (¢0.5-3.0 cm)
—— -8.87 30.00

11 4. SG-4 R—=V > 7 =27 DIARK.
Appended figure 4. Stratigraphic column of SG-4 core.

KZ-1 core
Ground Level = 14.99 m

Unit Alt(nu)de Depth Stratigraphic

(m) column Descriptions

— 14.99
14.77 0.22

Blackish brown surface soil containing abundant rootlets
Brown sandy silt with gravel

— 13.05

Yellowish gray to yellowish-brownish gray sandy gravel
clast: subrounded to rounded, fresh to weakly weathered andesites (¢0.5-7.0 cm)
matrix: coarse sand with silt

9.49

Yellowish gray to yellowish brown sandy gravel
clast: subrounded to rounded flesh andesite and weakly weathered granitic rock, sandstone, tuff, porphyrite and conglomerate
(00.5-5.0 cm). Some clasts are breken.
matrix: coarse sand to granule (partly yellowish brown silty sand to silt)
5.75-5.85 m, 8.73-8.75 m, 8.95-8.97 m and 12.62-12.75 m: matrix is brown silty fine sand
ca. 10.70 m: indistinct bedding plane inclined to 50-60"
1]}

Yellowish gray to yellowish brown sandy gravel with silt
clast: subrounded to subangular (¢0.2-0.5 cm and ©1.0-6.0 cm)
14.26-14.46 m: matrix is brown sandy silt

1.42
-0.01

Yellowish gray to yellowish brown sandy gravel
clast: subrounded to rounded andesite, siliceous shale and granitic rock
matrix: coarse sand to granule (partly yellowish brown silty sand to silt)
ca. 17.50 m: indistinct bedding plane inclined to ~50°
17.87-17.94 m: weakly consolidated brown sandy silt
20.96-21.89 m: weakly consolidated brown silty fine sand
23.66-23.78 m: bedding plane inclined to 60°

E¢
——-10.01 25.00 &=

114 5. SG-5 R—V > 7 a7 DRI,
Appended figure 5. Stratigraphic column of SG-5 core.
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KZ-2 core

Ground Level = 12.80 m

Unit

1 6. SG-6 R—V L7 a7 DFEIR

Altitude  Depth Stratigraphic
(m) (m

2.80
2.50
243
9.76

6.70
5.30

2.98

1.30

-15.70

-26.20

-32.20

-45.20

-49.20

-51.80

-56.30

-61.40

-66.95
-67.20

ww T
JSo

0.
0.

6.10

7.50 P
4

9.82

11.50

28.50

39.00 .'_

45.00 =

2
58.00 |-

62.00

e
64.60 [

69.10 fes—

74.20

79.20
80.00

column

Juli IE - 7EEE s

Descriptions

Blackish brown humic silt containing abundant rootlets (artificial fill)
Blackish brown sandy silt (surface soil)
Brownish gray humic sandy silt with gravel

0.37-1.50 m: weakly humic, 1.50-3.04 m: humic

2.15 m: archaeological remnants scattered

Yellowish gray humic sandy silt with gravel

Yellowish brown weathered gravel
clast: subrounded to subangular (¢1.0-7.0 cm)
matrix: silty sand

Gray to yellowish gray sandy gravel
clast: subrounded to subangular (1.0-7.0 cm)
matrix: silty sand

Yellowish gray coarse sand to granule
clast: subrounded to subangular (¢1.0-7.0 cm)
matrix: coarse sand with silt

Gray to yellowish gray sandy gravel
clast: subrounded (21.0-10.0 cm)
matrix: coarse sand and granule (partly yellowish brown silty sand to silt)
19.12-19.60 m: matrix is silty to fine sand. Bedding plane inclined to 50-60°
20.00-23.20 m: clast is subrounded to rounded (©3.0-8.0 cm) and matrix is silty fine sand

Yellowish gray coarse sand to granule
clast: subrounded to subangular andesite, hornfel and quartz diorite (¢0.5-3.0 cm)

Yellowish gray to bluish gray gravely sand to sandy gravel
clast: subrounded (©1.0-5.0 cm)
43.46-43.82 m: matrix is yellowish gray silty sand

Yellowish gray to yellowish sandy gravel
clast: subrounded to subangular green andesite, green tuff and quartz diorite (¢3.0-10.0 cm)
matrix is yellowish brown silty fine sand and yellowish gray coarse sand

Yellowish gray gravely sand
clast: subrounded (01.0-4.0 cm)
matrix is coarse sand to granule

Yellowish gray to yellowish brown sandy gravel
clast: subrounded andesite and tuff (¢1.0-7.0 cm)
matrix is silty fine sand

Yellowish gray gravely sand
clast: subrounded to subangular (¢1.0-6.0 cm)
matrix is coarse sand to granule
indistinct bedding developed

Yellowish gray sandy gravel
clast: subrounded (23.0-8.0 cm)
matrix is coarse sand to granule (partly silty fine sand)

Yellowish gray gravely sand
clast: subrounded (91.0-3.0 cm)
matrix is coarse sand to granule (partly silty fine sand)
75.76-77.00 m: clast (23.0-8.0 cm)

Bluish gray sandy gravel
clast: rounded to subrounded(21.0-8.0 cm)

Appended figure 6. Stratigraphic column of SG-6 core.
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