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Preliminary results of the seismic reflection survey in the eastern coastal sea
area of Boso Peninsula, Japan

GefLE S R

feise !

Seishiro Furuyama' and Tomoyuki Sato'

Abstract: High resolution seismic reflection survey was conducted in the coastal sea area of the eastern Boso Peninsula to

equip seamless geoinformations of land and sea. We obtained seismic sections, 630 km in total length with a boomer and

multi-channel (24 channel with 3.125 m spacing) streamer. The survey area is subdivided into the Kujukuri area and the

Kamogawa area based on topography and geological structures. In the Kujukuri area, two strata bounded by unconformity

distribute. These strata show distinct stratification. The lower sequence has some synclines, anticlines and faults. A clear

unconformity subdivides strata in the Kamogawa area into two sequences. This unconformity may be correlated to the

unconformity in the Kujukuri area. The upper sequence shows developed stratification while the lower sequence has wrong

penetration. Additionally, fault develops toward northwest in southern off of Emi area.

Keywords: seismic reflection survey, Quaternary, eastern coastal area of the Boso Peninsula
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Fig. 1  Geological map on land (Suzuki et al., 1995 ; Tokuhashi et al., 2000) and survey lines.
Broad lines represent the positions of the seismic sections.
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Seismic section (a) and the interpretation (b) of line 23-eg14.
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Fig.3  Seismic section (a) and the interpretation (b) of line 106-eg14.
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Fig.4  Seismic section (a) and the interpretation (b) of line 103a-eg14.
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Fig. 5. Seismic section (a) and the interpretation (b) of line 3-egl4.
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Preliminary results of the marine sediments survey off the east of the Boso
Peninsula, the Pacific Ocean, Japan

PHEHNGYE T ORR e A W
Naohisa Nishida' ™, Taku Ajioka' and Ken Ikehara'

Abstract: This is a preliminary report on the marine sediment survey at east of the Boso Peninsula, the Pacific Ocean, Japan.

Surface sediment samplings were conducted using a Smith-MclIntyre grab sampler for 91 sites on the shelf (11.9-162.1 m

water depth). Sea-floor photographs were also taken using a deep-sea camera for the same sites. As a result, sediment samples

and deep-sea photographs were obtained from all the sites. The samples are mainly characterized by sand. In addition, some

samples are characterized by mud or rocks, which are consistent with the sea-floor photographs. The core samplings were

also conducted using a gravity corer for 4 sites off Kamogawa City (511-1728 m water depth). As a result, 117-404 cm-long

cores mainly characterized by silt or silty very fine sand were obtained. Parts of the cores are characterized by scoria and sand

layers intercalated with mud. The further analyses are needed (e.g., detailed radio carbon dating, soft-X radiographs) to reveal

the origin of the coarse-grained layers.

Keywords: marine sediments, shelf, sedimentation, deep-sea camera
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OKZ 11.9-162.1m) D 91 JHICHBNT, AIA %
VFIRAY =TT TERERIC K B REHRY O
B K G BRI Uz, £z, )1 Ok
H511-1728 m) D4 NI T7 a7 I7—7=H
W ARIRHERE I ORI Z i L 7z, T D 5 b KR
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1. ZLBIC

AHE T, BERPEERTIH 2SR E UTERK 26
RIS SN & NI R HERT YRR & 2 DRSS O
WKDOWTE LD, T OUHEOREHERY ORIC
DVWTIE, W EPRZ)T (1984a, b, 1986, 2000) IZ K
> TR TR OREMIK DK RS K Z 50 m 2
EETOHIMEAZNFICEED AN RENTVS. X
T, KD BB OWTIE, FEZ &3 kiE
4000 m F TOHFPFAICOWTIEESZ I RENTVS
(Nishimura, 1984). UL/ L, C®OiFso2EKiciH0r
HHEREVI DA OREMEIH S M T TWhizy. Bilo
SO B A T OIMRIED SRR X T2 58D
3 DHEREIHIS > A T L DR Z D22 2L
ZSMCT S5 ZT, T OO ISR 53
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Map showing sampling sites off the east of the Boso Peninsula, the Pacific Ocean.
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Table 1 Sampling locations, water depths and the results of the grain-size analyses

W7eHR

(except for the samples including grains larger than 3 mm) for the grab sampling.

Site Latitude Longitude Water depth (m) | Median grain size (pum) Note
BS1 N35°40'11.291" | E140°41'27.878" 11.9 102.0

BS2 N35°40'13.871" | E140°47'20.668" 13.7 137.1

BS3 N35°40'05.179" | E140°53'42.638" 23.1 172.9

BS4 N35°40'11.812" | E140°56'50.825" 40.0 135.5

BS5 N35°40'14.089" | E140°59'52.749" 64.7 90.7

BS6 N35°40'12.777" | E141°03'00.017" 85.3 82.0

BS7 N35°40'10.324" | E141°05'59.611" 112.4 47.9

BS8 N35°40'11.712" | E141°09'01.112" 132.2 32.8

BS9 N35°37'42.073" | E140°37'13.945" 12.6 132.2
BS10 N35°37'42.280" | E140°40'16.600" 14.3 126.2
BS11 N35°37'41.636" | E140°43'22.146" 17.0 168.8
BS12 N35°37'41.428" | E140°46'25.243" 18.8 141.9
BS13 N35°37'39.483" | E140°49'27.059" 21.3 159.6
BS14 N35°37'41.050" | E140°52'35.964" 26.0 137.3
BS15 N35°37'43.102" | E140°55'40.051" 36.7 135.9
BS16 N35°37'42.306" | E140°58'43.938" 55.6 125.5
BS17 N35°37'42.583" | E141°01'49.667" 78.5 114.3
BS18 N35°37'40.478" | E141°04'53.492" 115.9 10.3
BS19 N35°37'41.975" | E141°07'52.583" 128.7 194.6
BS20 N35°37'43.282" | E141°10'56.034" 144.2 Mudstone
BS21 N35°35'10.9" E140°33'14.034" 14.9 120.1
BS22 N35°35'10.556" | E140°36'15.564" 18.3 125.8
BS23 N35°35'11.940" | E140°41'48.514" 22.9 158.8
BS24 N35°35'10.509" | E140°48'31.578" 27.9 including grains > 3 mm
BS25 N35°35'10.322" | E140°55'16.795" 51.9 156.4
BS26 N35°35'09.962" | E141°01'58.739" 106.3 179.0
BS27 N35°35'10.571" | E141°07'27.412" 127.2 Mudstone
BS28 N35°35'10.209" | E141°09'47.785" 137.4 367.6
BS29 N35°32'38.889" | E140°30'16.022" 16.0 128.0
BS30 N35°32'40.140" | E140°33'20.936" 22.0 119.5
BS31 N35°32'39.789" | E140°36'26.443" 15.0 326.0
BS32 N35°32'40.556" | E140°39'27.224" 27.2 135.5
BS33 N35°32'41.281" | E140°42'26.461" 30.5 185.4
BS34 N35°32'40.000" | E140°45'39.381" 344 238.2
BS35 N35°32'40.354" | E140°48'42.216" 41.0 154.8
BS36 N35°32'39.639" | E140°51'44.789" 55.2 195.1
BS37 N35°32'38.228" | E140°54'50.880" 74.9 171.6
BS38 N35°32'39.830" | E140°57'56.854" 96.5 148.8
BS39 N35°32'39.880" | E141°01'26.070" 110.7 245.6
BS40 N35°32'41.192" | E141°04'01.269" 118.0 Mudstone
BS41 N35°32'39.512" | E141°07'06.775" 129.2 448.6
BS42 N35°32'39.650" | E141°10'09.481" 143.0 419.8
BS43 N35°30'10.742" | E140°28'10.873" 16.4 131.4
BS44 N35°30'12.171" | E140°33'41.278" 27.4 114.5
BS45 N35°28'41.324" | E140° 41'27.745" 40.6 120.8
BS46 N35°30'12.128" | E140° 46'57.847" 48.5 354.6
BS47 N35°30'11.549" | E140° 53'22.338" 83.2 161.7
BS48 N35°30'18.882" | E141°00'27.487" 115.9 258.9
BS49 N35°30'11.365" | E141° 07'05.943" 130.8 including grains > 3 mm
BS50 N35°27'37.164" | E140° 26'32.185" 16.2 128.3
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Table 1 continued

BS51 N35°26'30.151" | E140° 29'34.439" 242 109.8

BS52 N35°26'52.398" | E140° 35'04.670" 32.8 107.8

BS53 N35°25'31.242" | E140° 43'50.754" 59.4 112.5

BS54 N35°26'56.128" | E140°49'30.531" 85.1 127.3

BS55 | N35°28'16.114" | E140° 55'43.130" 1143 165.1

BS56 N35°27'51.312" | E141°03'13.467" 134.1 460.5

BS57 N35°25'06.239" | E140° 25'32.270" 16.2 122.4

BS58 N35°25'22.706" | E140° 58'00.334" 142.0 278.5

BS59 N35°22'35.197" | E140° 25'31.278" 14.7 131.9

BS60 N35°23'05.755" | E140° 32'25.289" 30.4 107.5

BS61 N35°24'06.780" | E140° 36'49.443" 38.8 100.9

BS62 N35°22'35.300" | E140° 44'56.765" 86.9 132.4

BS63 N35°23'54.524" | E140° 53'19.820" 139.2 214.2

BS64 N35°20'12.002" | E140°26'21.454" 15.2 225.4

BS65 N35°20'12.252" | E140° 32'30.453" 279 165.1

BS66 N35°21'33.073" | E140° 40'29.869" 58.3 131.8

BS67 N35°19'30.408" | E140° 47'08.950" 129.3 329.2

BS68 N35°17'30.700" | E140°26'31.735" 14.4 786.5

BS69 N35°15'53.142" | E140° 31'06.169" 21.0 411.3

BS70 N35°16'53.370" | E140° 35'49.825" 40.9 including grains > 3 mm
BS71 | N35717'51.883" | E140°40'25.051" 79.9 245.4

BS72 N35° 14'56.846" | E140° 26'04.657" 18.2 Mudstone
BS73 N35°15'23.323" | E140°43'29.547" 122.8 489.7

BS74 | N35°1221.711" | E140° 24'59.711" 21.0 121.1

BS75 | N35°12'27.190" | E140° 30'52.860" 47.5 7.6

BS76 N35°13'13.083" | E140° 35'17.626" 71.1 509.3

BS77 N35°11'03.584" | E140° 39'00.182" 130.2 including grains > 3 mm
BS78 N35°12'28.456" | E140° 43'47.554" 150.2 including grains > 3 mm
BS79 N35°09'37.191" | E140°22'20.267" 22.7 including grains > 3 mm
BS80 N35°08'49.293" | E140°30'13.308" 81.0 443.7

BS81 N35°09'48.766" | E140° 34'47.880" 110.4 Mudstone
BS8&2 N35°08'12.364" | E140° 38'46.432" 162.1 including grains > 3 mm
BS83 N35°0727.888" | E140° 19'14.566" 34.8 388.6

BS84 N35°05'20.833" | E140°29'28.431" 107.4 including grains > 3 mm
BS85 N35°06'55.232" | E140° 34'10.641" 132.7 Mudstone
BS86 [ N35°04'55.121" | E140° 12'40.407" 19.1 86.0

BS87 N35°04'52.174" | E140° 06'47.588" 22.6 153.5

BS88 N35°02'23.924" | E140° 02'21.727" 18.1 185.6

BS89 N34°59'20.778" | E139° 59'10.404" 19.3 including grains > 3 mm
BS90 N34’ 56'09.044" | E139° 58'22.876" 27.7 including grains > 3 mm
BS91 N34° 54'42.468" | E139° 56'47.560" 29.6 including grains > 3 mm

L7z, To3BHFHOMENCSDOWTIE, #liz
BIERICHEERY, WIRGSBIORT y 7 ARG HE
WREHDORAT TR ORI ZTT> 7. 51T, KM1
hofFonzariin s, HdzERIR Lz, £z,
KM4, 5, 6 oo niza7ilkhr s, HXZ 50
cm bR CHEREPIRORIZ BRI L, 63 pm OFi Tk -7z
HZT, NV /Y —T oA HASHITHIEL THALR
RO L. 2NBIZDNT, MREHHERR D
7% %38 U C Beta Analytic #EOhI#EERE R HTikIC

Ko THEHERZFERPEZTT> 2. 55 NTFAR
fHICDWT, Y7 7 CALIB 7.1 (Stuiver et al.,
2015) Ic &, MARINE13 7—Z&+t v I (Reimer et
al,, 2013) Z MW CIEERIERTT > Tz, ey =
—ZNROMIEICE, FEHEED SIEV=0RE TR S
N7z 7 DD Y ¥'—/3—{# (Shishikura et al., 2007)
OFHE A R=133 + 16 yr ZHW . A5 T,
JEF- DR AT Z N 5.
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Fig.2  A: Smith-MclIntyre grab sampler.
B: Deep-sea camera. C: Ryoei-maru.

4. R

At HEmZE L& LR | TORBERE D
R, 291 Higih SERME SNz, REHEREY)E
FICWT, —EB2IV e aaThoz. —77, W
M TORRERIEDFESR, 4 HifSASEE 117-404 cm
OATEEAMESENTZ. TNTNOBEICOWTLLR
ICEEDHB.

B2k WM TOREIRERIEHEIC B 2 sl RHRHU R O ATE &

IKEE.

Table 2 Sampling locations and water depths for the core sampling.

Site Latitude Longitude Water depth (m)
KMl1 N35°01'29.04" E140°17'49.14" 511
KM2 N34°58'03.88" E140°20'05.06" 555
KM3 N34°57'35.84" E140°27'03.03" 564
KM4 N35°03'04.19" E140°50'37.14" 1301
KM5 N34°51'20.02" E140°39'21.29" 1728
KM6 N34°51'30.85" E140°34'5757" 1556

4.1 XU DR

ZERREORERICONT, H1RICELDS. 155
NTHERYIRR R O LRI RIS DWW T, D BIKEE 50
m T, 50-120 m, &5 CIC 120 m LUFEDNEI R
MEFZ LD, FUHITKGE 50 m £ TOHIFA T,
KHFF L O Ak ILEMD 36 HifLT 102.0-786.5
pm CFEE 176.7 pm, MKiRD) TH o7z &M,
3mm DL EDOR 72 EZLBHERN 2 g 5B 56N
7z (BS24, 70). %7z, KEMEOmMD 6 HH T,
7.6-388.6 pm CFHJ 157.1 pm, HIKIY) TH-o 7.
EMIC, 3 mm L EOK T2 ETERN 4 #ifih S
BoNre (BS79, 89,90, 91). %/, BHO—IE
EZBNBIERH BST2 XvfEbNhiz. X, KE
50-120 m F CTOHIPATIX, KEHXoItoft+1
B 20 Hi5T, 90.7-258.9 pm CEHJ 145.1 pm,
MRIRY) THoTz. M, BHO-HEEZIDN
ZWHERH BS40 K0 F5Niz. Fi, KEHED
MO 2 5T, 443.7-509.3 pm CFY 476.5 pm,
FRI) TH-7-. EFMC, 3 mm LLEOR TR ET
AR 1 g BS84 BB NIz, £, BHEO—E
EEZLNBIAERD BSS1 KoEbhni. &K
% 120 m DIGETIE, KRB X0k 8
M cld, 194.6-489.7 pm (°F14 305.1 pm, Hiki
W THot. 1EFMT, 3 mm LLEOKFEEGTEE
M BS49 MHIF5N, BAD—HEEZLNDIRAN
M BS20, 27 @ 2 Migi kb5 niz. £, AHEX
DEED 1 Hifh BS73 Tl&, 489.7 pm (WFhily) TH
Sz, AZMIS, 3 mm M EOR 2 ETEED 3
mhsEsN (BST7, 78, 82). Fiz, THO—H
EEZBNARERD BS85 KDE5 Nz,

WG EIE, BB X > TR ORI DA IHIE %
LmEahE L Hot. 1L, BS69, 75, 76, 80, 84 T
X, Vy ZuhEdsNz CGE4KA). 1EFNIC, #
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ENROENT AN D> BB4XB). TNHOD
fiRld, RIS NI HERPIRARI ORI & —80d 5.

4.2 a7 AR ORI

a7 ERHE, BE)IHO 4 Koo nte. Y
VIOVERETERTH o7z KM2 & KM3 &, Hailcts
ST TR K o THAAHEEY DG SNz
VI, REMEEZRR L. Tz, KM5 & KM6
TS RER E LTROEL, 1Rz o7z, #Hhi
W 5155 NI ORBIC DOV, DITICBIgZ £ &
H5%.

KM1 OKZ 511 m) »51&, 2 KD a7 ARG
S5z (IR KM1, KM1-2 £ K5). KM1 iF, EX
M 24 cm T, BAEZAEVELLOZE 20T 1Mok
WIC & > TR E NS . —EICIZHRF DD BN 5.
KM1-2 &, EEA 117 em T, )b MERHR DI
Ko THKENE. Hh PRV D TR 5
n5. FRIECE>T, T7VEE 116 cm T 7267
cal kyr BP, 55 cm T 13778 cal kyr BP, 20 cm T
3717 cal kyr BP DEMNMFEN, & MEBE HESTHAR
HWHE L TV B,

KM2 (/K7€ 555 m) F & U KM3 (UK 564 m,
582m) &, 7T TERIBIC & > THIKI A HERTY) AV ERER
ENje. TORS, FIRREOIEREZWZ L.

KM4 UK 1301 m) 5, EEA 330 cm @
arvEEBMEE N CGESKD. EEBXZ 5-55 cm
DIV FERET EEEBEXZ 25-60 cm ORPE IV
FAOERDIRLER S C ETREOI SN, Rt
PR FEL TV D. Kz, —#bicid, EE 2,3
cm DAY 7 DOfF (27 PRE 63-65 cm, 283-286
cm) BEUEE 3 cm O )V MEMHIRI (37 %
J& 142-145 cm) WPAET 5. Gt 7 mOFRHE
&> T, T7HE 272 cm TRHBERPEBEFEARMIE
DOWPERF 2 Z 58 (43500 yr BP XD divy) »
oz, MERAKOHNERfEE LTE, a7k
J& 221 cm T 40991 cal yr BP &id HiWEMEF SN
Te. iz, 37 20 cm T 18718 cal yr BP &ix
BH LDNMEDE S Nz ARYEDOTHNZERS 5 7.

KM5 Ok 1728 m) »5id, EEA 404 cm D2
VRIS NI, efkZeE U TEYEELOISEL
IV NERE RIS K o TRIRE NS, WE O EIZ R
iUz, FIGER 1 MOATY, T7HE 398
cm T 14540 cal kyr BP OO 517z,

KM6 UK 1556 m) A5k, £&AH 307 cm O
a7 REMES N BRICELRICE S ETLD
FELY IV ARSI K-> TR ENS. 2L,
B (373 0-53 cm) & HLEEARRL T2V b
THb. £, —HTHEE 05-2 cm OREOHAE
MEDHEN D (A7 HEE 141-144 cm, 232-233.5
cm, 262-262.5 cm). &Et 7 ROFERIEICE - T,
77 305 cm T 13436 cal kyr BP & & L il
MESNT. Xz, a7 %E 55 cm T 4503 cal kyr
BP, a7%% 5 cm T [HUE] OEMFSNTZ. F4K
HOWHRITFRD B NIR .

B3X AGS. AKFNLT I T8RS KT F7).
B 7IET7 a7 I—. CilaEmMmEE.
Fig.3  G.S. Kinoshita-type grab sampler (K-grab).
B: Gravity corer. C: R/V Bosei-maru.
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WA REREMHEIC K > T S NS .
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B:BS81. #AMitHbns.
Fig4  Images showings sea-floor morphology.
A: Rippled sand (BS41). B: Rocky basement (BS81).
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Fig.5  Core samples obtained from KM4 (1301 m water depth).
Scoria and sand layers are intercalated with muddy deposits.
See the text for details.
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Shallow seismic reflection survey at the Kujukuri coastal plain (Magame
-Katakai area), Chiba Prefecture, central Japan - Data acquisition -

I CTRTE e DAL

Kazuo Yamaguchi'*

and Shinobu Ito'

Abstract: We conducted a shallow seismic reflection survey along a coastal line at the Kujukuri coastal plain (Magame -

Katakai area), Chiba Prefecture, central Japan. The seismic source is a P-wave Yuatsu impactor, intervals of stations are 2m

for both source and receiver, the maximum source — receiver offset is 382m and the survey line is 4.5km long. In gained shot

gathers, first breaks of 1.6km/s apparent velocity reach the maximum offset, reflection waves are recognized down to 500ms

in two way time. In constant velocity stacked CMP time sections with simple processing, a continuous reflector is recognized

between 30ms and 40ms in two way time and it probably is the bottom of alluvial sediments. Strong reflectors exist between

200ms and 300ms and they are boundaries in the Kazusa group.

Keywords: seismic reflection survey, subsurface structure, seismic section, alluvial sediment, Kazusa group, Kujukuri coastal

plain
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Fig.1 Wide area map of the survey area.
The square corresponds to Fig.2. The base map is from Google Earth.
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(a)Survey lines with station numbers (2m interval), (b) CMP lines with CMP numbers (1m interval).

The base map is from Google Map.
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Fig.3  Photos of survey instruments and survey area.

(a)Seismic source P-wave Yuatsu Impactor, (b) Receiving instruments blue: receiver orange: data acquisition box yellow: battery,
(c) Receivers and cables moved by wave, (d) Baseplate traces of seismic source.
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Tablel Survey parameters and instruments.
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Fig.4 Shot records.

Vertical stack and Gain recovery are applied. Every 200 shot point (400m interval) SOURCE: source station number
RECEIVER: receiver station number
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Preliminary geological map around Kururi and Ootaki areas, Boso
Peninsula, Central Japan

NN

Taku Komatsubara'*

Abstract: The author make a preliminary geological map around Kururi and Ootaki areas in Boso peninsula, where close-up

geological map have not been published except for 1/50,000 surface geological map (Chiba prefecture, 1976) and 1/1000,000

miscellaneous geological map (Mitsunashi et al.,1976; Suzuki et al.,1995). The author used 1/2,500 town map for field survey

to measure the height of the key bed and boundary of formations in detail. The following stratigraphic relationships were

revealed. 1) The Kakinokidai formation (sandy siltstone) and Chonan Formation (alteration of sandstone and mudstone) are

intertonguing around the Ch3 tephra key bed. 2) The Kongochi formation, the uppermost part of the Kazusa group overlying

lower layers with partial unconformity. The author would like to enlarge survey area to northeast and south west, and make

clear the stratigraphic relationships in wider areas. This report should be just preliminary report.

Keywords: Shimosa group, Kazusa group, middle Pleistocene, lower Pleistocene, tephra
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Sedimentary facies and physical properties of the Pleistocene Kioroshi
Formation, Shimosa Group in the Narita-Inzai area, Chiba Prefecture:
Preliminary report on GS-NT-1 and GS-IZ-1 boreholes

i 8% BREHEORER e H R ®

Tsutomu Nakazawa' ™, Kentaro Sakata' and Hiroomi Nakazato®

Abstract: Drilling surveys have been conducted at Narita (GS-NT-1) and Inzai (GS-IZ-1) for better understanding the

depositional process and physical properties of soft muddy sediments in the Kioroshi Formation beaneath the Shimosa

Upland, northern part of Chiba Prefecture, Japan. The Kioroshi Formation, which was formed at MIS 5.5, consists of the

lower upward-fining part and the upper upward-coarsening part. The lower upward-fining succession represents transgression

in an incised valley due to the sea-level rise at the early stage of MIS 5.5. The overlying upward-coarsening succession

indicates progradation of a flood tidal delta in the bay environment. The muddy bay deposits in the Kioroshi Formation show

approximately 200 m/sec in S-wave velocity. Generally sand beds represent a rather high S-wave velocity compared with

muddy sediments. In the shallow part, however, sandy mud has a lower velocity rather than that of finer mud.

Keywords: Kioroshi Formation, Chiba, MIS 5.5, sedimentary facies, S-wave velocity

EE

TIEEILEBIC /M 5 AR NEOREOHER 7 at
A N GRS 9 % BT, THEEAKHTT (GS-
NT-1) BXCHIPE (GS-1Z-1) TR—1 > F it 5
iUz, KTFEIE RO LAkt 72y a v
o EHE e 2y a v Bk, FEO L
Fkiby 7 2 3 & MIS 5.5 aiO#EKHE FRIC
RO, BIFrRICEMREA L T o 2T & &RT. —T7,
FE O EITHRAEY 7Y g VB BB
AiEL7z BT L2 e EZ NS, KEEORE
HEREWN O S IHIE X I K Z 200 m/sec TH 5. —fi%
IO RIS EER T S Pl 2R $ A, RE
TIFEIRENERE X O &RV EZRT.

1. 3LHIC

— A ES T T, PRI A AV <

BHUIHEERN XV E T A LWV BENLIREL T
%0, BHFE TR EoM N R Lz ik
R EDHDIKICH T E T LN TNS
(rhis - &, 2002 ; HsEA, 2006 ; i - [,
2011). TNHOHIEIX, HHHM FREREAR I
tkxncwas (hiEiEh, 2006), GO RICC
DX S IR RWEEN AT B T LIS ABHTHE O E
EWVWZ D, ARIZEOMREHE TdH 2 THEIRILE T,
FHEIC BT, R—1 VFHEIC X D FAEEO R
ORI OHE DS (P-4, 2011;HEIED,
2014). —75, ZOHRMIERITHIMY T 2P - i
BT, THhETMREMFESV—7 (1984) *®
RiE - BAFH (1992) A Xick b, BAGHEICRDE
PHDHER 2 BTAR TG OGN CHERF D X
NTW3H, cotigosotEizhE L, KTFE
O REEIFHRICTEH L T0iRWnizd, BEE TR
PNHDHERIDORREM B C LI TE b > . AW
ZECIE, B - FIPEHIEKIC BBV TR Fg 02 gtz B

* Correspondence

U SRR AT U TR A v 2 — HUELIE RIS (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

2 AR A T 22T (Naro, National Institute for Rural Engineering)
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Fig. 1  Locations of drill sites.
Base map taken from Seamless Digital Geological Map of Japan (1:200,000), Geological Survey of Japan, AIST.
Legend 170 and 171 (green): Pleistocene, Legend 1 (light blue): Holocene, Legend 190 (white): reclaimed land,
Broken lines: paleo-incised valley, % : drill sites of this study, Y¢ : drill sites in the previous study.

SR=VVT=FEML, a7@isztroT GE1IXD.
K IARHIALZ W T PS R N OV AR 2 Ml L 7z
a7 RO FIE T 7 REM T 2 TETH BN
ARETIEAR—Y VTHEICK D BRFRATH SR>
ToR T E DHERH N G O 2 5 .

2. HETRSR

A I O T HERAGAIC X EHTHE PR REDN L < 57
9%, THRERHE, W —RIHERT T OWKELE) Z2
WU 7z 1 [l DifgE « HEHRICHH YT 2 HEREY 1 7))L
1 e UTEA, MK b Mk JE, 8, LiRE,
), B, KNE, GhiRE, B X UERRR I
XaEhTwad (2K, #ifG - =, 1984). T

WHEBOERERIE MIS 12-53 X5 (hH -k
B, 2001). CTDH B, SREIOFHENGETH SN NE
X, WEEPKEATdH % MIS 5.5 ICTE R E N iztE T,
CHUCHHY 9 2 I BISRCTERIC IR g 2 T &
MonTWa. KTEE, BHOIRICRFNCO MY
2 Tkl FN &I RIRMICIAERIC 09 % BB oy
Fonsd (P sk, 2002 ; i - 1Y, 2011).
FEFANT AR Y AT LTERINzEEZ BN,
% Ttk e U, REMNTICIZEE 23R EE %
5 (FPFEEH, 2006). EEIZND 7 AT LTEK
EnfEZLN (MK - BEH, 1992), fIA5N\DE
FZEDEE L L, BISCFEF s Tl I el B e
MEEZEDD, THENSEEE - 7AiM T TR
WEN BT . £z, RH - FIFHEIC 30y =4
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BERS 555 BRENMARLL (61°0)
2l g
ST a
FHO— L8 AT
F Hk-TP
BT
r On-Pm1 |
_I:ﬂﬂ: &Fﬁlbi};% L SIP (KIP) 100
/\/\/%\/\\\—ng\ﬂﬂ 5.5
(1A
—F —\/\/‘
s | BIE 93 200
+RE VT2,
E ‘(Kmli )
B
&= - 300
I Yb5
L vb1 9
HEEE
4 11 [ 400
(TE-5)
iR e N
HEE
500

B2 X BEETHE NRRE RO JE
HFEEBSERINI (R LE A — 71 Lisiecki and Raymo (2005)
IcHS<.
B RFNA A T — 2 & FREREOX P -
1 (2001) 1D <.
Fig. 2 Stratigraphic summary of the Pleistocene Shimosa
Group.
Marine isotope curve is adapted from Lisiecki
and Raymo (2005).
Correlation between formations and MIS is based on
Nakazato and Sato (2001).
M CEFM= ) OHERIAEIS T (i - B9,
1992 ; Okazaki and Masuda, 1995 ; Nishikawa and
Ito, 2000), Z DA & LC AT EJE " (I
HEEER, 2012) MIN 2 BbAEER-ENNS
N5, WH - FIRHEICH SN =fAME Y 7
OYINBEICHY I 0RO 5 T 7 — NCFHE L2
EDEEZLNTWS ([l - HEH, 1992).

3. K=V 7R

A=) T R T\ A O AL REEBOtA K
CHIP T D IR O D SR BE N THhE L7z (5 1
D). fi S ORI AN EEHRIEULA DO LB TH
%.

GS-NT-1 R—1 > 7 (3 XD
RHTAE GVELRER)
35°48'29.19°’N, 140°17'30.6’E
LIS TP+31.11 m

GSIZ-1 A=V 7 (F4X)
FIPEHHR DR DD
35°48°43.53"N, 140°10'17.47°E
LSS  TP+28.48 m

PEEIHT L, TEEEME A T+ A= a Ny
KR EN TV FER—) V TRRKESEIC, A
MDA T JEORBDHERI DI K2 DM (55 1
M) ZHEE Uz 5 Z THRE LTz, 7z, AR - R—
V2 TRIRKZ S EICHEREZRE U, AU T
KT e o b HERS W) O FL G AR i -20 m (ST A8E
INizze, HEEEREIX 60 m & Uiz, a7 iRl ]
PREUCIE, WEIC VUTS B DIEL Y = — )VE 2 ff
ALz 116 mmBEDO M) IIVFa—TH 2 TI5—%
R U7z, BRECU 72 3 77 5lRHE S I ER L, Rk
Eo—)VEICAY vy bz ANk, YAV —ZH\T
FENL, PEImEOFMABISIC X D HEZRIR LTz,
BUbOWEET B D 2 WIIEOFUEX Y A v —
TPEITEIRWied, a7y 1y Z—72HWTEIL,
[AREIC B ORI 21T - 2. JRHIVERERR 7RI,
PHHEIFL7Z FH T PS M M O35 [, v U/ S—
JE 29 Uiz, PS MUE AR T2 2 (5 JGS1122
WKHDE, FLNKNL K D IROVEBZIC DN TIEY AR
va Vi, ALKNL K D EWESIC DOV TIER R Y
VER—IVEIC KD EE LTz, JEE Y FIFEARIC
05m & Lizc. YAV Y g ViETRIGHIEKRKS
8 PSLog-170 Y AF LEMM L, X% v k—Lik
TIEFLAAZE M1 [F 4154 Model-3315 A& i L 7=.
HERE N O v U S — R S T E R a2 A
04— 3030 Y A7 L7z L, HEY Y FIiE0.05
m & Uiz, @&z A Yy <ostEeR (CPS) I,
H 5N UCDIER LT EMR E F v U S— 8 TR 5
NIARIC K B WIERTTY, SIEEDORE R RD Tz,

4. ik
4.1 Hekis s

GS-NT-1 (akHID) : % 60.00 (LK) ~ 54.60 m
GS-1Z-1 (FIpY) © % 60.00 (FLEX) ~ 58.79 m
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A A S AR L 72 3 7 TR ALERBEI 1~
5mEEBRINEGDHTHS. RIHTIE, fLEME
N BRI E R~ R E RS BN, T
O EAICE, WBEORFGVIRES I - 230, 7RO
RO TEERAR ~ PR IS S N 5. HIFE T
i EEO A TEIENBE I NS DR THS.
Ptk - S 354 1 400 m/sec, P % 1,700 ~ 1,800
m/sec, HEiX 1.9 g/cm’® FEEZRT .

42 HE

GS-NT-1 ORHD : %) 54.60 ~ 50.00 m

GS-1Z-1 (EIpY) : %% 58.79 ~ 44.75 m

JEtH & FEBISHEPINYE 2 B OB ORED 575 5.
LD M JE i L OWED S L, Wi
WFERIKE TH 5. HIEMIICE%iAdT 2775 (NT-
1-54.44 775 ;Ybl 77 JIcHh) ZHAES 5. 8
JE D EEE AR S RS 2 U Cle R e M R E S
% JREWE LAz E T, EYEELLSE L. E,
FIFECld i FEOTREIERML, JeEmbfEm Mo
K JE i RSO E 2 B HE S . IEEEO FATIEH
{EATHBEEE % AT U T o Rl oD BB ~ Ak D Y R
HY . TOMEO M EILAaNRT I FIKih>T
FET B,

PPk - S PHE 1 300 ~ 400 m/sec TAEHZ1LIX
72\, P 1,700 ~ 1,800 m/sec, #ElX 1.8
~19g/cm’ IEETH 5.

43 APk

2= ;1 QKD

GS-NT-1 (kM) : % 50.00 ~ 41.55m

GS-1Z-1 (FIWpY) © /% 44.75 ~ 37.66 m

sl ¢ RIS 29 5 R OENEN 5755
B3, BAX, HB5XD 1). HIK~HR Dz T
kLU, 30 mmLL FO#ZEL. 10 ~50 cm &
Ll ByFiciikifbd 5y FAABNS. v FNT
&, EUERIEHEGE C O ok~ RI 5750, EAIC
RPN EHIRIET B 2 EBWV. FleARa=wy b2
L TE, THIZERENREL, B2 laH,
2iRE UT LAIKHR s 5. LT3R - fY)
WHZiA6NE b, kbt y ko Ehi
iZ, WEN LM 2EE T~ 100 cm OEJE D H
5N5. EEE—EEHE L %> TWwa. GSI1Z-1 (H]
7 ClREMEICAT 2775 (12-1-44.32 77 5)

ZHAET 2 GRS KD 2).

HEREREE © i DIOHESE U 0 ORIEEIE N 5 7%
5T &, JEHERSGC e STHIIKRTZDFITD
HWRENEZ SNS. HERI « AT DX I3 #E L
WA, Dind bt BEN S HENE 2 B R AT E
NIZT ENHEITE % 2 e SlRfF)I & UTIERE
NTATREMEDS RO,

Witk - SEOEEE, X5 DEMWMRKEWVH 250 ~ 450
m/sec & LRGN E <, BEMEIEEREL, B
WCHIEAVNE {2 EANED 5 NS, P s E KR T
X ZFNZN 1,500 ~ 1,800 m/sec, 1.8~ 1.9 g/
cm® 2R TARIZAD R0

=y b I GEHHD

GS-NT-1 (kHI) @ %% 41.55 ~# 34 m

GS-IZ-1 (FIPY) : %% 37.66 ~#J 29 m

AUk WM EEN SR, 2y btk LT RS
WCHEEICHIRI LT 2 b2 9% (H3KX, %4
B). FEMHEEHBR 2R 555, 20
EATICIE 1~ 10 mm T EITER DRI R B ORSEH
HENALNZD, 2 BBz, BE
WEdH 2 VIWEEREE E> T3 E2W0 (55
D 3). EPHBELOTTOER IR EIC LIELIEY »
DIV ENS. Bk A T2 < A bh,
F 72 3 mm LU R OO HRA D EBIET 5. Ve
Hlgda=y r BCmEsbE L&D, 12w My
ST IR ISR O E N R 2 RRE L RS, I
= b &IZMBERICH O, RSB
HHENIR.

HERSERES © HGR 2 3, EWEELAE LW HERY
Yoz, NEBHEEZONS., 2= Fefke L
T EAICHRIET BT &b, ki EFIICENN
FEICIRAT % & & BITKEMRLICKEL B, Kb
KL xVF—BEAE L LT e EZENS.
Ptk o S PdE 1 200 ~ 270 m/sec FEE T, LJ5IC
MR KT 5. P s R FiBid 1,700 m/
sec FRfE T, BEMNIHL 725 JEHET 1,500 m/sec FLfE
WCETHEMEFT 5. HEEX 1.7~ 18 g/em® &
= TR ZLIZ D EOD, Ry MCEigd
5 BN S WEZRLTED, ZOoBRIEAL
= FORIRITIZIFH YT S.
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1 2 3
#5 ANrEDOaT7HEA.

4

10 cm

1.2=» 1 GaJII#), GS-NT-1 27, ¥ERF 49.1 ~ 49.6 m.

N O WD

L=y ML GAJIAD, GSIZ-1 a7 ¥E 41.0 ~41.5m. KRENET 7.

LAz M GBYA), GSNT-1 a7, % 40.0 ~ 40.5 m.

Sz BTGB, GSIZ-1 a7, %% 25.5 ~ 26.0 m.

L=y IV (FOVARTET FEFD, GS-NT-1. a7, ¥ 16.0 ~ 16.5 m.

2=y bV (FVZaiiEd FHD, GSNT-1 37, %% 114~ 11.9m.

Lz b VI (FOVRTHERHS 2035 7 — V808D, GSNT-1 37, %% 5.5 ~ 6.0 m.
Fig. 5  Core photographs of the Kioroshi Formation.

1. Unit I (fluvial facies), GS-NT-1 core, depth 49.1 ~ 49.6 m.

2. Unit I (fluvial facies), GS-I1Z-1 core, depth 41.0 ~ 41.5 m. Arrow indicates 1Z-1-41.10 tephra.
3. Unit II (inner bay facies), GS-NT-1 core, depth 40.0 ~ 40.5 m.

4. Unit III (central bay facies), GS-1Z-1 core, depth 25.5 ~ 26.0 m.

5. Unit IV (lower delta front facies), GS-NT-1 core, depth 16.0 ~ 16.5 m.

6. Unit V (upper delta front facies), GS-NT-1 core, depth 11.4 ~ 11.9 m.

7. Unit VI (delta plain or marginal lagoon facies), GS-NT-1 core, depth 5.5-6.0 m,

2=y b I &Y

GS-NT-1 (pkHD) : & 34 ~F 27 m

GS-1Z-1 (FIPY) @ BEH) 29 ~# 24 m

RO B AL L, 1~ 5 mm JEORHPRIY O
JEZ& LI LIEBEs Y, PR XU Efia=y Mg
L, WEOHEMIHSMDRN (3K, H4X,
HFS5XD ). #HRO A EHET 5. 2kicAY)
BILEZT, Bbah U LIRRAZI 5NEH, F
iD= kg U TEYEILORE D

K.

fittl - Bt 2 B OleE 2 Fh e 352 LB NEBOD
R EZ 5NBM, MiIkU Efiioa=y k&Lt
LT, XOHRITH ST &M SIKENKE S HERY)
DRALDIENEBRMEEZEZESNS.

Witk - S BOEREEIX 180 ~ 200 m/sec T, ATy
KFLTWL. P##EEE 1,500 m/sec TIEIEF—E,
X 1.7 g/em® TIRIEF—ETH B, CS1Z-1 (FIPE)
Tk, REHTEIMETT 5.
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a=w b IV (FIV2niEm R

GS-NT-1 OkHD : ZEER) 27 ~% 13 m

GS-1Z-1 (FpY) : BRER 24 ~ 17.92 m

AU B EREN S50, 2=y btk LT EA
WCHHFICHR LT 2 L 2R 3% GE3K, &
4X). WiRMHEEZ 3~ 70 mm T & DMK~
Rilh LD HEMN 520, EYEILNE LL, BE
WEHZNEHHEEELE>TVWB T b2 (G5
KD 5). A= b FEIZREBS THSN, LBk
Wz zb, BHEEWIEMANRED %\ IZeEmE
ANSYA SRRy E AN VA | SV E AT R SY gAY £
h, G DEIET 2. FRC EEBIE & RBIO HR i h
GEND. EYEELNEOE S ICEEIC ALY b
Uy IV ENS. KHETEARLI=Z Y FHOBEE
15.78 m DIRIGHE I Z 529 20, FhXDikvE
B Lz 2 L, WEOOMROEFIIART
b5.

HERBREE - Atz SO EEN 2k & LT EFIC
BHZICHIR LT 2T D, TIVEDHIET BT &I
KHEMEZRLTWE EEZLNS. K EHIEZ
a2 L, XKOHICHiEL, HERRYR:, K02
IKME LTV EZSNEKHIE RN THE T &
NS, B SEBIANFGES 2 FF TV 2 ORlEE
PO E. AR =y MR - HHE (1992) Ol
ZAMTTTIVZD S ETET FEBOHERHHICHEYS S 2
LEZBNS.

Ytk © S PEEE L 160 ~ 220 m/sec T, AL = b
FESA S HERICEE R L, FED S EERICAT TR
FISHEENKREL XD, A=y b Tl S HEHEE
LB HEREYIOREZ L EHBI LI WVWK S TH 5.
P X 1,500 m/sec FEIE TIRIF—E, &EE 1.7
~ 1.8 g/em’ T, LMD K E 2B EmH R
HoN5.

2= bV (FIVZNiE R LD

GS-NT-1 (nkHI) @ %% 13.25~9.1m

GS-IZ-1 (FIY) @ % 17.92 ~ 155 m

GOE  AESELUTHEL, < MY w7 AES R
THKENS GEIK, HH4, H5KD6). Hik
AFNSHHTADNEL L, ETEAIIINV T ZHET
%. FULASBERE TR AV T—ravick b, 55<
[l LI b 6N, KEATIE RO TV 2]
B NEHEI S L, M=y heAIZv b E

b TRAL LT Rt ZRS. —J7, HIFET
W LTV R iE T SIS AR S B R 2 L
TRET L. HRIEIARLI=Y bS5 Fi2=y M
AT ESUEODFEL TV B ODEEENS. HIET
BAZL=Z Y FHOYEE 16.88 m LIEIZIHE K 7% g
50, ThX0ERVEREIIRLkgtzE2L, WE
DEFHADEFIIHR TH 5.

HERSEREE - KT AL 7V ZRiE D N EAE D S il
BL, ke LTl tERTEND, Thil
Zw hEARIZY e EHDETRAKRTTIVANE-E
EEZBTENTES. — /5T, HIETIERAI=ZY
ERfi=w b OMIZHKZEHERTH LT
. Tt TS TS, KNE NP ESED
F3Z7EC A MACHY T2 EZENEH, KH
T TIVZ DI AERIN T 25— /5T, HIFE TR
HICHRIR S 280 7 S AT LOHIED Z > A 2 M
WKHHTEREBEAN MDD KSTHS. A
—w M, [ - B4m (1992) O = i iE i
FEROHERHHICH ST B L EA BN S.

Ptk S B XK T 250 ~ 350 m/sec, FIPET
350 ~ 500 m/sec TH O, HITHEDIZ S DK Z WD,
HIE I X7 R =)Wk, BBEY ARV Y g 2 kIc X
DIIEESN TS D AENECTAREERH . L
LEMSHIETE, “RKRTFHE O AXAYTF—2 3>
MR, WMAEITAMICEHHAI NI EORENDH D
(P EZEES, 2012 il - i, 2015). C
DXV RYT—2 3 VOEOH S I RN
nEEE H 5. BEIE 1.8 ~19g/m’ TH5.

=y b VI (FIVATHEEMS 50T 7 — il
i)

GS-NT-1 (kHD @ % 9.1 ~4.1m

GS-IZ-1 (FpY) @ PR 155 ~5.5m

Aok - 99 OPATEEEINFGE Uz, R B
Kho7asd GE3X, HA4K, HS5KDO 7). T8
TREILARAT VI ZDbAzZ 8. FEHT
FENS DL IRDM, —EBICTAR U TRE D RAZ
FH5hn%. eRicE AR RES 5 NS, HIFED
I BB 1 m, B OR B 3 m ik, BEELE D
BT 252 VIFHEE ORI DT 2 F I & 7k
D, HYHIELRDONE XSk D. Thbk BN
ICHa—LEANEWET 5. £z, KHETE R B 1
mOWEICE Yy NES~10 cm /NIRRT 4+ 7 2w
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W1ER 777 OilHE A AR
Table 1 Petrologic properties of intercalated tephra layers in GS-NT-1 and GS-1Z-1 cores.

a7E RE ki WE HNEREE EHY opxBHTE (1) hoJBH7 2 (n,) el B E (n) iz *t AR AH
GS-NT-1 44.29-44.32 m #BRE/INZR c-ve 4430-4432m opx, mg> cpx 1.702-1.711 (1.709)

GS-NT-1 54.35-54.37 m EEABMANILIK silt 54.35-54.37 m  opx, ho, bi 1.707-1.709, 1.728-1.733(1.731) 1.687-1.695(1.693) 1.498-1.499(1.498) ZFL>hfd APms, Ybl

GS-NT-1 5437-5444 m #iBE/SIR f-m.  5440-5442m opx, ho, bi 1.728-1.732(1.729-1.730) 1.688-1.693(1.690) 1.497-1.500(1.498) B APms, Yb1
GS-IZ-1  4062-4065 m EE/SIR m-c  40.63-4064m opx, mg > cpx > (ho) 1.705-1.712
GS-IZ-1 41.09-41.10 m EEE/ZIR m-c  41.09-41.10m opx, mg 1.710-1.713 (1.712) 1.525-1.527 (1.526) %7l TAu series

£ MR YA X, m: PRI A X, o A YA X, vo: BHRHBY (X opx: RAIER, cox: BRHER, ho: HBEARE, bi BRER, me: HEBKIK

MEHNLIXLIERED BN S.

HERRBRES © A= DO X 5x0, B
WY T X (—EBEEEME) MBS hs L
M OIEOTTRMHEDOHERE EEZ NS, K=y
IR FER LBy MCHSTZ D, JREK
DOHERES A7 Lz B3 U - ¥H (1992) O
AN TEE T OHERER B 5 W IZN) 7 Y X T LOWE
fNCHS T B EEZLNED, EBOICHYT ZHE
ERBE CLEHIRNEEE L. AR - 85 (1992) 1 “ K
THE" O BAICE, TeEZHAES % ki~
ME7E5 ZAMIEERHDRET 5L LTHEN, K
=y METRO K ATREHEDEE Ehl T L
SRl « #H (1992) DOTEEHAH & 13008 5.
WPk © S OEEE IR 150 ~ 380 m/sec ¢, HH - HIPY
ERIC EICHENVNE LGS, BEZX 1.7 ~19 g/
cm® T, RIS EAICMEAVNE BB EAMNRD SN
2.

4.4 RS R OHI O — L

KR FED OISO 2 Fkak T s 50 ik
FV—TEBORIKER T 5%, KON T
KPR EBOWEN ARG AW T 5. Hik T
ICITHYIIEZ 2 < F8ED,, VESF A MNEEHADN
ZAREBEOEEN LI LIRSS, Hik Lok
RO LK D 575 20— L g RET
%. Filo—LEE R T Sl 5.

45 779
NT-1-54.44 775 (4% 54.44 ~ 54.35m)

sl D GS-NT-1 a7 (BH) OARTNEDO MiDOHERTY
A ZIVORKEICHAET 2 CGEIX). AT 7T
i ERE7 cm) & B JEIE 2 cm) IS 5N 5.
REBIZAIRI~ RO Y o X DB/ S 2 L EELY)
MN5ix%. EIVEROTES, HEAPIG, BERZ
. EEIZEAOO TS REMR UKD 55 .
HEIYNE NI & FRRIC R A, SaEmA P a, BE
Rzat. MrtaoEiis (y) &, FH#id 1.728

~1.732(1.729 ~ 1.730; f6IMANIEE— R, LLRE L),
EBIE 1.707 ~ 1.709 T 1.728 ~ 1.733 (1.731).
mA R AaOITE (ny) &, FHE 1.688 ~ 1.693
(1.690), LfBi% 1.687 ~ 1.695 (1.693). X7z, X
(A S 2R (n) & 1.497 ~ 1.500 (1.498),
1.498 ~ 1.499 (1.498) TH5 (F1H).
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JACIC BRAR—Y ¥ THARKTE LS 2 7 L OBiE
Development of Management System for Borehole Logs in JACIC Format

WpadE e i 8%
Susumu Nonogaki' * and Tsutomu Nakazawa'

Abstract: Borehole logs are essential for understanding subsurface conditions in an urban area. Governments and research

institutes use their unique methods to manage borehole logs created by themselves. In addition, most of the borehole logs are

not open to the public. The purpose of this study is to create an environment suitable for promoting utilization of borehole

logs. We have developed a management system for borehole logs by using C# programming language and PostgreSQL

database. This management system possesses the following seven functions; (1) registration, (2) localization, (3) search,

(4) export, (5) backup, (6) display, and (7) edit. Available format of borehole logs is XML proposed by Ministry of Land,

Infrastructure, Transport and Tourism (MLIT), which is called "JACIC format". This paper describes characteristics and

functions of the developed management system for borehole logs.

Keywords: management system, borehole logs, XML, JACIC, database, PostgreSQL
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R K UBREIC DWW TR 5.

1. 13 ®IC

WHARKER 22 LT, HBESKFICHT 2 ER

DOBLNEE > TW5. FRCETFEEB T,
Mg DRI T B4 = — XD <, 8 - B
ST DB O LD EE N TS,
BHODEOET T TE, R—V 2T T—2h
R OMEL - MR METS S FTHEEE KD, £k,
TR - ERFEHEEEDHTICHTI>TE, K=V T
T 2 EE AR 75 5. T SITEET
A=Y T2 OEBFHMOERICKD, ThE
TERTH > MR L LT TIdAL, Eridke L
THR=V VT T—=2DOERMIbNE X IICE>TWV
%. LhrL, —H0EREPEOBEMZ RN THR—
VI T—=20EE TN TWiRWL. E5IC, HIA
ADBHBNC B B R—1 V7 F— X OEHTEIE—
S AN

A=V VT T—2ORFONE I, T—2 Dk
Al AFRIC K 27— 22T 5V A7 L
MRETH . AWZETIE, FIFAEL ST O H T
HH R—=1) 7 F—20—5ift & s iz XK )
O—ERE LT, HIGEREYER EHEOHMRUNT
ERGICE RO R—) VT TF— 2T — 2=
(LUF, DB) BHTESY AT LOMREEIT- 2. A

* Correspondence

U BRI A IS B AR O o X — MU RS HRIIZLERRY  (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)



Tk 26 HE oY -

ek, BIROBH Y AT LI DOWTHET 5. &85,
K AT LI FEFERANFE ST ORI PE & LT
PEAHTH S CGNIEHEES - H27PRO-1851).
BHNRETEZR—) U FTF—X

R=V 77—, 1E - SRXS 7271
Lo, fLWKNIT—%, EAEEAGERT — %, JEf7E
BRT— 2, LA IEMORIGIRE E, i Rl
HHRICBET A E I E LT —ANEENS. F T,
A=V T T—=2ZRHT 27K EEITETHS.
D, R—V I T—2DETT 71 IVERXR,
A=V VT T =22 IR TR % 72 DRk
LIFFICZIRIC D2 5. BIEREINTWER—D
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Fig.1

Display example of a list of registered borehole logs.
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Table 1 Definitions in the database table.
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6 BE O float8 | 10:E%L. MR (31 F R R

7 BE O float8 | 10EHL. Al R (T FAIM R

8 LAES float8

9 BIEER float8

10 | FLAKEOFE @] integer | 0:& 1./ (FLAKEGEA—DTEHHALILTFD
12 | FOMLOEHOHE @) integer | 02 1./

13 NEE[OTEIES (@) integer | 0:& 1:8]

15 =&EHE (@) timestamp | R EFHH D BE
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Drilling survey for establishing standard stratigraphic framework of the
alluvial beds in the northwestern part of Chiba Prefecture

R R e s AL

Yoshinori Miyachi' ™, Junko Komatsubara' and Rei Nakashima'

Abstract: Drilling survey have been conducted for the purpose of establishing stratigraphic framework useful for correlation

of a large amount of log data in the metropolitan area. The drill sites located in the lowland and burred area along the Tokyo

Bay, Chiba Prefecture, central Japan. We obtained and analyzed sedimentary facies analysis of five drilling core samples.

There are underlain by the Pleistocene to Holocene successions associated with man-made strata.

Keywords: drilling survey, standard stratigraphic framework, northwestern part of Chiba, alluvial beds
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Fig. 1 Map showing the drill sites of this study.
Base map taken from elevation map, Geospatioal Information Authority of Japan.
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Table 1 Drill sites data of this study
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Table 2 Summary of radiocarbon dates

Ok

GS-FB-2
AEES SAE £ EE (m) SR 14C age yrBP BER (20)
IAAA-141118 GS-FB-2_0647 6.47 B U\NhAA) 1320+20 788-926 *
12- 48 (0.15)
54— 148 (0.54)
IAAA-133058 GS-FB-2.0923 9.23 WEYE 12020 188- 200 (0.02)
211- 269 (0.29)
1739-1759 (0.05)
IAAA-133059 GS-FB-2_1084 10.84 WEM R 189020 oo, o] (0.95)
1812-1903 (0.97)
IAAA-133060 GS-FB-2_1366 13.66 WEM R 191020 oo 100y (0.02)
IAAA-140336 GS-FB-2_1786 1786 B3 F (OShHIHA) 3260+20 2988-3174 *
IAAA-140337 GS-FB-2_.1980 198 B ﬁ)#(rbvjm\ja»r) 585030 6193-6327 *
IAAA-140338 GS-FB-2 2137-2147 2137  BRARTHA) 8410+30 8926-9114 *
IAAA-133061 GS-FB-2_2806 28.06 W 42250+770 44168-47095 +
IAAA-133062 GS-FB-2_3044 30.44 MR 8330=+30 9269-9452 +
IAAA-140339 GS-FB-2_3065 3065 BEEAUNAA) 8840+30 9437-9541 *
9689-9946 (0.89)
IAAA-133063 GS-FB-2_3555 35.55 WEmA 8810430  9993-10008 (0.01) +
10063-10127 (0.01)
10246-10429 (0.97)
IAAA-133064 GS-FB-2_3664 36.64 YEW R 9190230 | 0/cc 10481 (0.03)
GS-FB-3
HEHES A4 ZERE (m) S 14C age yrBP B H (20 )cal BP
IAAA-141119 GS-FB-3.0683 6.83 e R 1420+20 1293-1351 +
IAAA-133065 GS-FB-3 1065 10.65 L )a) 750420 667-709 (0.94)
- : - 715-726 (0.06)
932-1007 (0.79) ,
IAAA-133066 GS-FB-3.1092 10.92 YWD R 107020 1025-1052 (0.21) *
GS-CB-2
RAEES RS RE (m) FE 14C age yrBP B (20 )cal BP
IAAA-142446 GS-CB-2_0868 8.68 Bk (YILR) 460=+20 1-131 *
IAAA-142447 GS-CB-2.0917 917 B (HH95HA1) 820+20 416-503 *
IAAA-142448 GS-CB-2.1082 10.82 B3k (EAN/a7H1)) 215030 1645-1824 *
IAAA-142449 GS-CB-2_1170:80 11.7 B3 (&BHR) 230030 1827-1983 *
IAAA-142450 GS-CB-2_1257 1257 B3% (FE//NFTHA) 8040+30 8409-8576 *
IAAA-142451 GS-CB-2 1348 13.48 B3 (A4 7%) 8140+30 8518-8743 *
IAAA-142452 GS-CB-2 1730 17.3 B (AL 5YHA) 47730580 -
GS-CB-3
HEERS EAlA FEE (m) A 14C age yrBP EFEHK (20 )cal BP
IAAA-142455 GS-CB-3.1323 1323 HRR (YIL<ILTHRYHA 7.770+30 8319-8161 *
IAAA-142456 GS-CB-3.1454 1454 B3R (75L10HA) 7890+30 8419-8290 *
IAAA-142457 GS-CB-3.1545-2 1545 H= 811030 8684-8471 *
IAAA-142458 GS-CB-3.1630 16.30 B A 8090=+30 8635-8436 *
IAAA-142459 GS-CB-3.1823 18.23 B (UNAHA) 852030 9255-9020 *
IAAA-142460 GS-CB-3.2089 20.89 ,\an' 46500500 50000-48441 §  *
IAAA-142461 GS-CB-3.2120 2 2120 B&%H >53900 *
IAAA-142462 GS-CB-3 2138 21.38 tiE 32600+ 160 36999-36092 +

* Marine13(marine100%)Z{# AL . Calib7.0.4|ZTEIE

+ IntCal13%{E AL . Calib7.0.4[ZTHKIE

$ out of range BFEIEMIRDEFEEZ D
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Spatial distribution of lithology and /V value in the Tama River Lowland,
central Japan

EEPVIN

- fJEGPUER 2

Susumu Tanabe'" and Yoshiro Ishihara®

Abstract: Spatial distribution of lithology and N value between —60 and +10 m TP in the Tama River Lowland has been

revealed on the basis of 11,579 borehole logs. The distribution of lithology and N value and the previous stratigraphy of the
Alluvium in the Tama River Lowland shows that the Lower Mud and Sand (LC) and Middle Sand (MS) of Matsuda (1973)

can be interpreted as brackish-influenced sediments and estuary mouth shoal sediments, respectively.

Keywords: Alluvium, borehole log, lithology, N value, stratigraphy, Middle Sand
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Fig. 1 ~ Western area of the Tokyo Bay and distribution of collected borehole logs. TMG: Tokyo Metropolitan Government.
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Fig.2  Tama River Lowland.

Points of Matsushima (1987) show location of existing radiocarbon dates.
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Fig. 4  Surface distributions of lithology and N value.
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Fig4  (continued)
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Fig4  (continued)
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Coring survey and diatom fossil analyses of alluvium in Ashigara Plain,
central Japan

e e AKEPRE S e MG R 2 REORIRIE - ARIOAET- 2 1L ik °
Yoshiki Sato', Kiyohide Mizuno', Takashi Hosoya * Tadamasa Ueki *, Sachiko Morita *
and Haruo Yamazaki °

Abstract: We carried out coring survey at total of four sites, GS-ASG-1 to 4, and diatom analyses of present cores, M3 and
BI11, in the southern Ashigara Plain for clarifying the Holocene stratigraphy and event history of Kozu-Matsuda fault. In
southern part of the plain, two subsidence events, which occurred before and after K-Ah tephra, were suggested by temporal
environmental change from freshwater to brackish-marine water area. These event layers were possibly related to tectonic
subsidence caused by the Kozu-Matsuda Fault. The K-Ah tephra layers between terrestrial sediments presumably hollow in
southeastern part of the plain. Radiocarbon ages from core sediments indicates that accumulation curves consists of three

segments, 11-13 ka, 8-11 ka and after 8 ka, which is probably corresponding to increasing of accommodation space generated

by relative sea-level change.

Keywords: Ashigara Plain, Kozu-Matsuda fault, Holocene, Diatom analysis
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B R TR T K-Ah 7 7 5 O EHED MR I KR
T 5 AHEMEA R E Nz, IR OHERDEZ X 11 ka
HE SkatAZIi e LTRELS BHHICKATE, Th
KR T 75 SIS HEREZZ R D B IS g
BEHEEEINS.

1. 3LHIC

SR TIPS AEBOBIN R ICAIE 9 5 R EH 12 km,
A 4 km OFEFETH L G 1IXD. P
ZefERRAL,  Jefze AN, SR KRR b & 2
TORL, FE RS K T AGEARIC I ARE - AR —
FRmEWrfE s GREWIETZES, 1991 D0fida. C
DWW (X FhRRIRTIE, [ — AR WE, SR EE,
PR LEE W, HinkiE s Eh SR E N, R
TOMERIZHK) 25 km TH 5. Wil AR L LEERT
Jeg « A AR oD S S & Rl — R FH TR 0D i S
THHIIL, CTodhxid D &ILfITid N80 W, Fffll
T N35° W DEmZ R (MEZiR AT HEE AT,
2009). Wrig 3 b~ LA IR Ok E T, el
O KR 2 B E ¥ 2. 16> T, @MWK
JRFNC I E R — R WTE ORI & > TERE N
SO N2 5.

* Correspondence

U RS HNTRR AT B TR A v 2 — HUEL S ERIFZEERM (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)

? i ¥ERk 24t (Chuo kaihatsu Corporation)

S WA BB RLERIZERl (Faculty of Urban Environmental Sciences, Tokyo Metropolitan University)
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B =sameam
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@ FIRIELIMS (GS-ASG-1 ~ 4)

[\ BER—U > St (LLISED, 1991)
[ smR—v>oths (18, 1982)
YV BER—U ISR (KBIED, 1996)
/\ BER—U > SiE (Z0f)

CER| JERFIFIC 3510 R — Y > 7 A s & O VL IR oD AL .
RN ORI & iy (1994) BT <. il - [ERFER— B O e (1994), HWIED (2008),

WA ERFTHEEALT (2009) 7% E1ckD<.

Fig.1 Index map of coring survey sites and geological sections in Ashigara Plain.
Geomorphological and geological classification is based on Yamazaki (1994). Location of the Kan’nawa Kozu-Matsuda fault
zone is based on Yamazaki (1994), Miyauchi et al. (2008) and Headquarters for Earthquake Research Promotion (2009).

V] R — R T L A DT o e P 2 M R % KT
T, KEEFEEREL IS, KRbEE, PhiaEgt
IZld 500 mICEET 5 BV ik~ I OHERY) (8
i) MWHERET 2GR AT TH > 7205, 3077
SERTEUCHERSZA ISR LW E (DR — A D
WEC, RAICTEREEE 2K & ¥ TLES~ R
HICHE UC, BEHHICIIBMUIBET S X1
TolEZLNTWS (LR, 1984 ; Yamazaki,
1992 ; (il 1993). [EfFHE— AR E DO se#i it &
5 ERAmOBNGEE L, WiEZz A T oW
e R LERIC R SN BT A RY T 75 (K-Ah, 7.3
ka, HTH-#1H, 2003) D&M S, 3.5m 1,000

FEHETN TS (MK, 1982 [LIF, 1984).
F7z, HIREGEAE (60 ~65ka) OFEELANDS
1359 1.4 ~ 2.3 m /1,000 4 (IR AR FEHEEATE,
2009) LHELOLNTWV3S. HEZOWE L —2A
MIET 2 EHEHMX T, 2055 1%ICDNT
FMVNEET 75 (K80 ~ 85 ka) DEEAMND 0.5
~ 0.6 m, 1,000 FOZEMGEENEF LN TS (E
SRR ATIZET, 2008). Wik RO AR T2 D
R EX, 25 HEREOWIKEEDOZMN RN S 1.6 ~
2m,/ 1,000 FREE L REE 5N 5D LT (L
i, 1985), %K 1,000 FEM TR K-AhTT7Ih 5
0.6 m /1,000 FEfEE L HEE SN (KM, 1982), Bl
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TEICIAD > TIRAZ ISR T M 2R .

[ — s W 1, [ U< MR b 2 70 TF
AT HEARMETH S 1703 FIoerizES 1923 £
TERAEME & B5 0, KBS DAz R &8
% [RERIHhEE (FaH, 1985) | OEFEWEEZZ 5
NT»5a (M, 1985 ; 1l, 1993). FEFFH—
FHIKTE OTEBIBIEIC DWW TIX, TNE TICEWFEE
WTOR—=Y UV THFHER LY FRHENZEITDN,
MEtE & (FIZE, (L - S 1989 ; (L
E A 1991 5 1ligg - K%, 1999 ; #iZE)IIIE, 2003,
2004 ; Fuily - 758k, 2008 7% ). #Z5)I[ (2003,
2004) FHEEHIX TEAME L b L2 FHEORERE
N5, EHTEEIRLZ AD1,100 ~ 1,350 4EtH (650
~ 900 Efi) &HEEL, ZHLIATD 2,000 ~ 2,400
FERTIC 1], 2,600 ~ 4,500 FRiicbiz &g 20
DOEFDH -1 &R UK. Fiz, #uli- 5 (2008)
W EBEHXICIT B b LY F A - BR—D VT
FLEn 5 7,660 + 40 yr BP (8,540-8,390 cal BP) L/
ISR Uz 2 &R Uiz, XD FE
IR TR - 7KBF (1999) 12k b, FLYFiidh
THEEOHEINDHIT XD BRI NTED, £hH
D 1 D1 2,800 ~ 3,200 FRITEUCTE R E N iz & HEE
LTW5. A=V 27ar7»5idh7 3 Figa (KgP,
3,126-3,145 cal BP, HTH - #¥rH, 2003) DIk, =
TR A a7 (F-Zn, 2.5~ 2.8 ka, HTH - #iH,
2003) DR, oKD A U TrUKAEHED
g 2 2 e BIEREA NS ROVEU T EOERIE
NTH% (Ll - FEE, 1989 (LIEFZ A 1991 ;5 (1l -
JKEF 1999). T b OBHFI DR 5, EffH
— KA W O FEBI R B 800 ~ 1,300 4EFLJE, 1 [0
WO OHREFHRII I mEELERBESNTVS
(HhEEFR AP ZEHEEARTE, 2009). LA LiaHW S, Hf
TE S NBIEERHAORRAENK Z O SR A AR 5
NBZERE, BEEREICOWTIHRIAE U TRIEIHD
MENZ {FREN TS,

SRR I, AR, JENREIC L -
THHFE S NI HEREYI D B 72 2D DT 5. /)
PRiEH (1982) 1 AAHS N fE, FARAE EIC =D
SREEZ 2 TR D 1 TERTE T, 1 JTERTD
5 4,000 ~ 5,000 £ E T, 4,000 ~ 5,000 4 #ijLL
FEOEE 3 (RES, 8, TEE) IS L.
B (1994) & T DKy 7% it U TG  HERL
P (Gmf, #ESCIRFRIA~IRAERFAINT @ 2,500 4F i

g, WTHH, 1964, 1977) ZzEik L C LEZM7 L,
FES, RSB, & EESE O 3Ky Uiz, HEED
JE 3 EKIADEKHE FFHADOHERY) T, FERATE
DOV BN EART, USRI E TN TWS (L
IR 1985 ; (Ll 1994). i _EBiE O i LI IS S
TR LI R 2 18 > Tt L, —EBIZ I REER i
MCTHHWEHE 2RSS B 1D, HESEERR
HEREIE LR iE EIRRE L L, PR PGS Tl B
ZIEKT % (G 1K), & B SRR
Z MRS % BB IR HERE Y ©, MR & WAk
EIND. THUIHBIEROW T - YR K 0 la))l|
OFPRABCNZBCTIGIN U, KRS IR & Tt
HRENZ X choklchEZBNTHS (LIF,
1994).

JEARTEEY ORI AT — R FE TR I K % Mty
EHOFENLHRINT VB EEZ LN, FIZE,
Ky (1982) I K-Ah 77 I8 O m IEN B R
HENBE T LZmU, EWTE OIS Z HAE >
To. F 7z, ALED (201 DI SEFR B R CREFIR—
VYT ERML, ERSHIERHERY & Z O Ol
JFHER I TG TN AR kB T 2R, C
NZ W EEENIC X > TIERE NI ERL TV 5.
UL LENRD, RELTT—EZPRELTED, L
S 75 i O ST O Wi g OB & DRI D IZIHS T
<, @ - EESERERREDT— 227 L T
WS ENDH B .

DL EORBERZEEE Z, RIS CLEEMR I OIEE
JEDREY « JEtHZ XD miGEICHRd %729, Hilic
A=) a7 TcOR=V U IHHI 2T, MCAERITE
Ziiolz. iz, MHEBEICGEREINIHEBEA RV M 2
MHid %720, BEa7RomEMhzeit-k. &
5, PN O PR & UCREHEDOAR—Y
TRRKERZINET S &1, BHfFOa 7 ke
WT MCERMEETT 2.

2. K=V VT

(D Ak

JERRTEF R EBOOF 4 i (GS-ASG-1 ~ 4) IcHB\»
TRV THREZTo Tz, SYRHIH S OAE Z 5 1
BIic, HERMZS 2 Mic, a7 5EB XTI X RE
HZH 3 MICENTIURT.

GS-ASG-1 ~ 3 77 F IFCS (Improved Fresh-water
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GS-ASG-1 GS-ASG-2 GS-ASG-3
TP 6_891mﬁ 15— T-g 15— MSu? TP 5570 LSl 15— MSu?
e[ e[ £ e[ £ £
= 5 [ m o[ wo [
D R L B B B L B
1 |- 16 [~ 1 16 - 1 16 [~
B 02493-2745 I E B B B
2 17 - 2 17 2 17 -
3 18 — 3 18 — 3 18 —
4 - 4 19 4 19
N 03712-3891 L L L
L L - - = n Anomalocardia squamosa
L L L L uCyclina sinensis
5 20 5 20 — 8175-8334 5 20~ -
L | Solen strictus L Crassostrea gigas
[ [T osssorse [ I [ o,
L - L L L mCorbicula japonica
6 6 21 - 6 1 21 |-
| L L 6175-6280 |
7+ 7 22 - 7+ 2
8- 8 23 - 8- 23—
i i =08531-8744 i i = Alaba picta
9 9 24 |- Macoma sp. 9 24— |,
o
- F - = mBivalvia gen. et sp. indet.
10 — 10 25 = 10 — 25—
_07425-7510
r Clay B B
1M 1 silt 1M 26 |- |,
r Sandy silt r r
- Very fine sand - o
L Fine sand L L
| Medium sand | |
Coarse sand
12 12 Very coarse sand 2= -
r Granule r r
o Pebble F r
i Gotenba mud flow i i
13 13 Gravel 13 |- 28
- Shells/Shell fragment - -
r Plant fragment r r
B Burrow B B
14 14 Rootlet 14 = Batilaria zonalis g |
| Mud clast L -D7T859-8000 L
egillarca granosa
| Wood fragment L -
L Radiocarbon date L Batllria zonalis 09300-9465
09300-9465 (cal BP, 25)
5L 15  Alaba picta Shell 15 L

2 GS-ASG-1~ 4 a7 OMEAEIRK. %37 O35 1 KR,
Fig.2  Geologic columnar of GS-ASG-1 ~4 cores. Locations of cores are shown in Fig. 1.

Core Sampling) LiEic XD, ZNZNHEE 20 m, GS-ASG-4 a7 IFsHHFIMEA—1 > T®-D/NA T -
25m, 30 mDA—)L a7kl zRIR L. KTt O—%Y—RY)b [ RA—3—7F1a—7 SP-8000] #
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GS-ASG-4
T.P.6.610 - s e
M M M
20 — 35— 65—
i B B 010703-11086 r
21 f 36 (e . 51 66 -
22— 37 - 52 - 67 —
23— 38— 53 — 68 —
09688-9924
24 - 39 54 |- 69 —
25 [ 40 - 55 [ ol
L L L 011273-11502
26 41 56 Clay
Silt
i i B Sandy silt
B B r Very fine sand
r r r Fine sand
- - - Medium sand
27 42 - 57 - Coarse sand
L Very coarse sand
Granule
i i i Pebble
r r 010408-10582 e
L L L Gotenba mud flow
28 |- a3 58— [ O] ocravl
B B r Shells/Shell fragment
i i i Plant fragment
L F B -L/ Burrow
29 - 44 59 |- Rootlet
- - - El Mud clast
r r o Wood fragment
B B r Radiocarbon date
| L L 09300-9465 (cal BP, 25)
30 - 45 | B2 60 |- | = plabapicta  Shell
31 46 (— 61
o R
32 pan 02 12801-13025
B B r 012764-13026
3B - 48 — 63 -
34 49 64
B B o [\, oy
L L i B2l wE
- - L Fig.2  (continued)
35— 50 65 —

AWTHHIL, WE20~70m DA —)La 7 @ ¥ Reference Station)-GPS 7= Wzl #ic & - TR 7z,
B (BEEO0~20m i/ a7 iEdl. &4 GS-ASG-1 ~ 3 a7 sk EXTE, FEIL, &
STONIE G & A AR AE 5 528 (VRS: Virtual HORH, I7EEBXURXBEE (—) O
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W T o1z, GS-ASG-4 I 771 FHYLBHFEM T4 - 2
Hzfrolz. avihic@ sz Bibaicow
T, HENEHROEEMom S (LIS FE 2 K
WUl £, avhicgEnsmEmA R bak
P20 RICDOWVWT, ImEdE=EDH (AMS) I
X B R FEAE AR 2 HERRL A S (16 55) B
KU g A e i (R 4 50 KB L THIlE
L, ERHIEREEIE CALIB 7.1 (Stuiver et al., 2014)
ZROWTEBERIELE. RIEDQLDDT—2ty
b IZ & IntCal13.14¢c (Reimer et al., 2013) X 7z i
Marine13.14c (Reimer et al, 2013) &7z, F4X
HERMRO—E 2 1 RITRT.

(2) HERIONERE - gl
@ GS-ASG-1 a7

oA, BWCTFE LIEEONROAHIH
35° 16’ 25.298", Hif¥ 139° 11’ 47.578", {%i% 6.89
m) THHIEhz GE1K). &¥, HE 12 mDE
TIHAHHID NS & 7> T 728, HEHEE AR TH B X
Z DJEHZ MR LTz, GS-ASG-1 27 DK 50 cm It
Il (Jb#% 35° 16" 25.316", #Ff 139° 117 47.579",
25 +6.87 m) THIFLZHRHIL, 4% 8 ~ 20 m DA —
Va7 SR Z R L 7.

12 0.00 ~ 0.65 m (51 +6.89 ~ +6.33 m) : M
BEOmHAIEC O IV bR 8HELE. ¢ 1.5
cm FEE DA RED SET 5.

R 0.65 ~ 2.15 m (FE&E +6.33 ~ +4.74 m) :
HIBI~HIRIE C 0 2OV b ~HiRiid 2 3k & U, il
WEIES 5. ALY OIRADGED BN, RE
1.6 m DURIEHYIRIC X > TELEN TV 5. % 1.22
~128m, %M 1.36~137m, %E 1.40~ 142
mICIFRART O OMENET 5. MEE FOBR
J& 1.43 m OHEREYIREID 5 2,493-2,745 cal BP D4
TRMEMEDE S Nz,

RIE 215 ~ 272 m (B +4.74 ~ +4.17 m) ©
[5G U723k 0 ROMIR Vg & 2V S O HJE ) 5 7%
%. e E¥BlE EASHIRIE U T B 2L N EANER
5. WE 143 mBIUEE 412 m (i) T
B NTAERIEE D S T OHEIE 2,500 ~ 3,800 cal
BP OAMICHERE L7z & & 2 b, HBIGERHEREY)
TH BN EL.

RIE 2.72 ~ 550 m (KR +4.17 ~ +1.39 m) : ki
T~V bS50, YR BRIEINZ IBAT 5.

R 2.80 ~2.89 m, ¥R 3.33 ~3.45m, %E 3.55
~3.56 mIc A T iRERE 2. HE 507 m LA
RSB ~RIEC D & 75D, LTAETAHEE L
cm ORI O fE 2 HAE S 5. HE5.13~534 m
A HRE T 0 THIKA RO D)V S E AR VR
5N5. HRE 412 m DY RS 3,712-3,891 cal
BP, [ 534-537T mD1HE (BHEETIVE) b5
6,636-6,775 cal BP OFERHEMENME S Nz,

W 550 ~743 m (& +1.39 ~-054m) : i
KOBFENHR ~ RIS 57455, & & Bk
LT HDIIVMNEICER T S, HE 6.8~ 7.1mld
DB T, ¢ 2~4 mm O A~ Hi FHEYE U D O
RIRY I HERES 5.

R 7.43 ~20.00 m (£ -0.54 ~-13.13 m) :
HIREE C 0 MR~ 575 5. RE 18.0 ~ 20.0
m FHEEFEAREED, KK ¢ 8 cm DEENEDH ENS.
G 159 m A S HBA D EH LTz

@ GS-ASG-2 a7

T O A7\ D Fe 0 RO B A
Dz (JL# 35° 167 39.471", H#E 139° 12
03.194”, ¥ +5.01 m) THHIE Nz G5 1 KD.

R 0.00 ~ 1.00 m (FE#& +5.01 ~ +4.01 m) : #ff
KR T D 2V BT, WRICHIEZ 5.

RIZ 1.00 ~ 4.04 m (B +4.01 ~+0.97 m) @ A
TV 7 FEE U D O PERS U7 MR~ 5752 %.
2R UTEAMRBEL, E 23 mIETIERAK
O 7T~8cmDIABENNTET 5. RE1.38~1.41m,
BIE 150 ~1.56m, HE 1.70 ~1.72m, <A
U7 OREERENRDOENT. RaV 722Gk
RUFEFELTVWB T NS, TOHZIZEBSSETHE
BYMThsLEZLNS.

% 404 ~6.31 m (B +0.97 ~-1.30 m) :
U O R ~FF R R g, RFE 4.04 m D& & [RIERIC
W2 < FOM, ER-EMEC RO 7 0EH N D
BN ENSRBITES.

R 6.31 ~843 m (B -1.30 ~-3.42 m) : M
EERET SV 50, HYRRRIEY), WY
BWEZBATS. HE6.59 m ORI 5 6,742-
6,905 cal BP DFEIEMMNE SNz, HE 7.45 m
DI TAETAEIE 1 om FEEE O MR~ kb
DEENHAET % .

GERE 843 ~ 1653 m (F%H -3.42 ~-11.52 m) :
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FEE U b O ~REE. 2tk & U ki~ ki 7z
FHhE T BN, HE 1071 ~11.73 mBX T 12.72
~13.38 m TR TR 75 %.

W 1653 ~ 1791 m (B -11.52 ~-12.90 m) :
kit L2V FNEBEIR OEIED 575 B . R
17.21 m IFECIER 2 Bk e U, E/R b =
R EE 17.21 m LR TR 2 ERE L, &
CTAHECAHHEE 1 cm BEOM OB EZIZ Ty
Dl PEEES.

B 17.91 ~20.31 m (f255 -12.90 ~-1530 m)
R ~FRI 2 TR T 0", Ml ¢ 3~ 5 cm &
JEOMMZIEAT %, I EEBICIE ¢ 10 cm DD
HEREL, ENOMiEREEOEFIIHETH 5. HE
18.37 ~ 19.10 m B X U 20.00 ~ 20.31 mIciZ
AR 22 B BATS. D55, HE2029 mb
SIS OEICAEE T B T /A Solen stric-
tus Gould Yt L, 8,175-8,334 cal BP D4R
HEMES NIz,

R 20.31 ~ 25.00 m (£ -15.30 ~-19.99 m) :
REOFE BB OE R T 52V b ~fiEh 55k
& RN EBLEBHENS. EE 2061 ~20.63 m
Il ¢ 6 cm O MR FEENREHICHAET 5. £z
VERE 21.39 ~ 21.61 mICIF HRFTIR U b ki~
WOREZ Peds. VERE 22.98 ~ 23.15 m 3 BB TR
L%, W 2350 ~ 245 m IZHRAHZ RA
L, TOSBHE2389 mMhLELNTETT NI A
A DR Macoma sp. 1% 8,531-8,744 cal BP OHAXH]
EAZ R U, VEREE 24.30 m LUEIE FRi~mT TH
k(b3 2R ZRL, Kil~3)U b &k~ ke
DHENRDENS.

3 GS-ASG-3 a7

T Oa7 R TE IO (JbfE 35° 17
02.584", Hi#%139° 12" 08.748", & +5.57 m)
TN G5 1D,

TR 0.00 ~ 3.49 m (B +5.57 ~ +2.08 m) - il
FIRNREC O IV NET, &2 A ETAHIBEMNEL 5.
PRI JEHE TR ALY E CIBAT . 20
HE I IEEEE 0.57 ~ 0.58 m, [ 1.20 ~ 1.28 m,
W 138 ~ 1.46 m, T 1.62 ~ 1.64 m KRR
~ MRS Y A X% Ffhk L T2 BEAX ) 7 OREHE
hE 5.

Y% 3.49 ~ 578 m (@ +2.08 ~-021 m) : ¢

10 ~ 30 mm & EED i P~ i fg & 34Kk & 3 S kD
HOIDREE. YRR 4.03 ~ 4.15 m B X UTERE 4.33 ~
4.45 m MK T, AR ~HRZ ke T 5.

REE5.78 ~ 743 m (B -0.21 ~-1.86 m) :
R~Ete ez 29 2 HEER SOV MET, SIRICHY)
Fropdtze 2 < &6, MYROEANGED 5N, HE
YOG NBIC K> TELENTWS. & EHO
RIZ 578 ~ 582 m iFRAEET BPKE IV T,
CTHEESE e OBERIIAR TH 5. TORRE Y
WED S, %5 582 m 5 6,020-6,281 cal BP @
FERPEMEDE SNz, HE 6.00 ~6.40 m TlE4a
RICHIRIIEC D & 720, & TAETARE0S ~2
cm FEFE DM O e 72 Heds.

REE 743 ~8.17 m (F& -1.86 ~-2.60 m) @ X
Htaz 29 20~ R kE. YR 7.82 ~7.84 m
Wik ¢ 2~5 mm Oz FIkE T35 A0 7R
2 Pes.

RIZ 817 ~9.24 m (& -2.60 ~-3.67 m) : iff
HEE T O O ~MIRibIE T, 4fk& LT LAt
EmZRg. LTAHETAHHEE05~ 3 cm O
~ OB R, C OHIET O 8.25 m BX
U 8.90 m TENTIW Y+ —)VHRIDKINA T AME L
Hon, ThED Mg EA KT ZANEGEN
BNT &, 582 mBXUEERE 10.09 m (1%BiR)
TROLNTFENEMZERET 5 L, KE8.25~8.90
m I K-Ah 7 7 5 OREIEHEDNMFAET 5 ATREFEAD S L.

REE9.24 ~9.88 m (B -3.67 ~-441 m) @ H
RiRd~ R D fE CHIME 2 53, £ 9.72 ~9.85 m
I ERICKEBLOS Y RV XA INERAT
5.

%988 ~11.94 m (FEm -4.41 ~-6.37 m) : [
o~ D > )L M E MR R E. SR 11.83 m LA
TECIEORM R g 72 7R UKL~ oRifid 2 324k & 5
Bh, EEE11.94~ 1200 m TaA7HRE LTz
T & OBFUIHS N TRV, 2RI ¢ 10 mm 2
JEDHif~HHOMEE, WA ARRMECS. TN
5055, HE 1009 m DK DS IE 7,423-7,551
cal BP DFRPFEMEMEF SNz, HE 10.13 ~ 10.21
m IS FHRTRD O T 7 feds.

PEIE 12.00 ~ 1333 m (FE 5 -6.43 ~-7.76 m) :
R~IKA % 59 2 WHE T, EEB~ 10 cm f2E
D¢ 2~ 4 cm OFi IR F ik L 2 HEE & HIREHE U
D ORI~ R EO HEN 55 %. HE 12.00 ~
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GS-ASG-1 & 1’

m 6-7m 7-8 m 8-9m 9-10 m

4-5m 5-6

(m  10-11m 11-12m 12-13m 13-14m 14-15m 15-16 m 16-17 m 17-18 m 18-19 m 19-20 m

- 0
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753 GS-ASG-1 ~3 a7 Da7 FHEBRUM X MEHE. #£37 OfHIH 1 X, HEFHRKIEE 2 KIcRd.
Fig.3  Core images with X-radiographs of GS-ASG-1~3 cores. Locations and geologic columnar of cores are
shown in Fig. 1 and Fig.2 respectively.

1205 m, 12.44 ~ 1246 m, 13.29~13.33 m IC (& R D )L b~k +2 5 7% % JefEg T 2RI i

30—

50—

70—

80—

90—

100—

AV 7 REFENEHENS. ~HRIS AR C 3. “RIA EEHO R D E R
R 1333 ~16.00 m (f& -7.76 ~-10.43 m) : AL, VBRSO NS, RE 13.9 m LIR I
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Fig.3  (continued)

FRIE C D 2V b ~fRid 2 6720, Bkl ERLZ. B 1418 ~ 1420 m DA RV =7 B.
A&7, FAOREEE OBERIZHIETH . HE zonalis (Bruguiere) (& 7,851-7,998 cal BP @ X &
14.18 ~ 14.24 m TREXEIEADRHTHEE L THEH L, iR Uz, YREZE 1500 m ARICIZ & T A E T HH
I ~7KEE 10 m OPRIKICAER T B /N1 A A Tegil- JZ 1 cm F2EE D RRHIR ~HIPRIRD OV E 2§ s

larca granosa (Linnaeus) , {#lf1irHHER~ FEBOIEEIC W 16.00 ~ 16.78 m (5 -1043 ~-11.21 m):
AT B A R I = Batillaria zonalis (Bruguiere) 78 JFISEE~ 10 B cm OV .0 RERKL ~ SRLRS I &,
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Fig.3  (continued)
JE)E 0.5 ~ 2 con BE DRI PR DZ T 5 H K% L 4DEHHNS. TRE 16.55 ~ 16.65 m IZIFIK
HYIVFEEDHENSRS GE2IK, #HIX). % HEa )L b7y ZIRITEAT 5.
NZ NOMHIR ~ MR E FITIHIRAE - AREIL PRIE 16.78 ~ 19.83 m (Ffi -11.21 ~-14.26 m):
5 ZRL, BRESIVNENLERTS. O YV ~KitR Tk E T HHE. RE 16.78 ~ 17.70
MR~ MR & ARV MED Ry MEb7x< mid & TAETAHEE 0.5~ 1 cm FEEDORRHIR ~H
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GS-ASG-3 (continued)

™ 20-21m

21-22m 22-23 m 23-24 m 24-25m

25-26 m

26-27 m

27-28 m 28-29 m 29-30 m

TR e

Fig.3

Rl O RAE L, T 17.08 ~ 17.20 m T
RN TR E 2. HIE 17.18 ~ 18.52 m II&FAT
EHINTEET 5. RIE 1852 ~ 19.33 m id/kEaz 2
T AHMEHOM N5 %, %E 19.33 ~19.83 m
RS OB ~TPRINEC D IV E I B7aD, LT
2 ET AR con AR DRI~ R O JE 2 Bz,
Aibaz2 {pEHT . HE 19.40 m A 5 IENEH
Rt ICE R % > A Y 4 A Anomalocardia squamosa
VEEE 19.74 ~ 19.78 m » 5 IE Wi T
FR~7K%E 20 m ICHE R T B4 F T 2 Cyclina sinensis
(Gmelin) DILADPEH LTz,

PRI 19.83 ~21.95m (#5 -14.26 ~ -16.38 m)
MR T O PRI~ 570, ke LT Rk
b9 %. %E203~207m TEEEANZEL,
PRIZ 20.29 m W 5 &I~ Fic RS 5~ A
ZF Crassostrea gigas (Thunberg), % 20.32m, 20.55
m A S IFAKIOIRICER T 5V~ F oY
Corbicula japonica Prime D EEH Lz, THHDH B,
HIE 20.32 m A 585N 7 Bk 8,331-8,478 cal
BP OFEMRMEMEZ 79 . PRE 21.6 m LAEIERFICH
R CHIBE~PEETA L 72D, K¢ 2 cm DEEZ ST,

VRFE 21.95 ~ 2521 m (F& -16.38 ~-19.64 m):
WiefE. HRE 23.89 ~ 23.90 m » 5 i+~ T

(Linnaeus),

(continued)

WICHERT % 2N YR Alaba picta (A. Adams) D1k,
ahEH LT,

WRIE 25.21 ~ 28.35 m (#1#-19.64 ~ -22.78 m)
MR ~hifd 7z Bk L, LTAHECTAHE2 ~
10 cm DM~ 2§, TRIE 27.21 ~27.24 m,
R 2738 ~ 2741 mIC A ) 7HEBEHED SN
7z.

RIS 28.35 ~ 30.00 m (515 -22.78 ~ -24.43 m) :
ATEEHIOFET B R~ )V NERRIE. ekl
UC EAkibEm 2R L, BN oMK E N ER T
%. VR 29.12 ~ 29.62 m ITIZERME TV B
D, % B (R 29.58 ~ 29.62 m) IZEIRETH 5.
TDSL, B 2957 m ORI R D S 9,302-
9,465 cal BP OERIEMME NIz, A% 29.85 m
DRI HR R D e d 5.

@ GS-ASG-4 a7
T O 2 OmhE) [ EEE) 7 FokiE
JE RV fia N O 2= Z i (Jk#& 35° 167 07.1577,
H#% 139° 10" 474117, 1 6.61 m) THEHIE Nz,
AR IR~ L, 2 TRERETRS M.
ORI KEL 4 DDAy MK TES.
%% 20.00 ~ 43.55 m( i -13.39 ~ -36.94 m) :
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W~k & 2L b~k HEO HE» 5750,
i~ MR A & RIS 2 M M ERIE 25.40
~ 2843 m, 3208~ 3607 m, % 39.56~
40.71 m OFF 3 RERH NS, BEEIXEE 40 cm ~
ImBEET, ¢5~30mmEEOEENSZD, I
aewiaze ke LEk A, 2EOFv—F, k@
a KIUEREZ . MRSV b ~HKitfEic
AR MY 22 < & &, HE20.85 m DARK
M5 8,647-8,982 cal BP, [ 25.08 m DY) H
5 8,779-9,027 cal BP, ¥ [¥ 28.56 m D #d ¥ Fr »»
5 9,006-9,237 cal BP, ¥ /% 38.90 m O Al ¥ Fr 7
5 9,688-9,924 cal BP, % 42.60 m DY frH 5
10,408-10,582 cal BP DERMEEAE SNz, B
Jif 23.91 ~ 24.15 m ITIF A3V 7 Bk E & s,
5B, HERARIEHIETIEED Shiah o .

R 43.55 ~ 50.00 m (1555 -36.94 ~ -43.39 m)
¢ 10 ~ 50mm O i [~ i i {0 575 2 IO e, i
FIRE, WA, fEMEZ 2hE 350, Lo
4491 ~ 46.74 m BX U 4355 ~ 44.18 m Ti&
ATV T7RKIE#HEZ T,

% 50.00 ~ 63.38 m (515 -43.39 ~ -56.77 m)
RN R E GRS L ~RI D 5 72 2 0TeE. BRI
53.87 ~ 54.75 m MK T, ¢ 2~ 10 mm D
DR C B HPRD 545 %. RIRICAR B EEL
THEL, BEVEHLEDOLNE. TNE5DH bHEE
50.45 m OFEYIFr /5 10,703-11,086 cal BP, &L
55.57 m OHEEHERYIM S 11,273-11,606 cal BP,
R 61.92 m ORI Frh 5 12,801-13,025 cal BP,
W 62.94 m OARF NS 12,764-13,026 cal BP D4
REPFEENZzhZFNELNT. F£he, HE 5213 m,
58.46 m, 59.26 ~59.30m, 61.64 mIic ATV 7k
ENREDENS. 5k, HEPHRIZARTIIED S
Nizh - fz.

1% 63.38 ~ 70.00 m (25 -56.77 ~ -63.39 m) :
¢ 5~ 60mm O [~/ e kL9 2 HE.
MRRITES, WaEEEARE L, {ERE, DRORES
ZEL.

3. Bt£a 7 Db
(1) Jitk

WRE OHEREREE Z I DS 5728, M TFE
HRERIC BT B IS N7zat 24 (M3 77, B-11 a77)

OBHF a7 NS DWW TERR T 2R LTz, e
HEDRMZTIC I0cm~ 1 mBEET, RAKT4mT
HB. SHEEEIE M3 a7 A 34 54K, Bl a7
19K TH 5.

a7 SR ENTAEY R ISR, i DV T,
R R ZERBE 2 M3 27 C 5k, B-11 a7
T 1 bk 2 iR o A 2E pmicARIE L TiT > 72 4F
RMEFREROBERIEL K CBIEDTzHDT—2 1
& GS-ASG-1 ~ 4 a7 LR DOFETITo 7o, 4K
HEFRERO—ERE 1 RITRT

Bt ORI/ MZ (1993) ICHERLL, i
B KFKIC K 2B Z T Tz, REBXTAY Y
M EEERAMEE A VT 1,000 5O TV, 200
UL bz B2IchY > MUz, &, Bl a7 0%
J& 15.30-15.45 m [ZFEHIED DIV, EF 113 7%
Lo TWVa. FOFEER/IRIZD (2006), LM
(2005) R ERBHICLU U To Tz, HEROEEEREER
/N2 (1988) Pz (1990), T3 - &) (2014)
I K> TRE S NI REHEEER 22 L 7.

(2) HrhTkiR
OM3 a7y
a7 OFE

COATIFHERANIC KD 1989 FEICIE = At |
D 9 M1 ~9) THHIEh7Zzayo—>7T (L
B51Z A, 1991), GS-ASG-3 377 D#J 300 m FEPHIC i
B2 CGE1KD. fHHHROREEE 7.44 m T, 4
HIE 25 m TH 5. o HERNIHIYRC Y 5
TEE NTBEHEY TV E Wz,

a7 OFIRKZS 4 BKISRT. I 713 0.00 ~
0.50 m A¥&+, ¥ 0.50 ~ 1.61 m A YR T DK+
T, TOFMOFEE 1.61 ~ 6.92 m I Hrkifh~ b g
MER5ENEEENHERET 5. WEEEE e 05~
3 cm OHiF~HiffEO s, BE, s XK
A, AV, Fr— MEEIRET S EE6.92
~ 25.00 m (ZHIR~HRIRS &G+~ )L b D HJE W
5% %. WEIEHE 11.18~ 1253 m, % 13.22
~ 14.18 m, ¥ 1577 ~ 1824 m, & 19.62 ~
2126 mICBHHNS. HIE 1761 ~ 17.67 m i<
RV IS A EIE U D 2V b ~HIRIRD O g A
FAEL, WEE17.62 ~ 1767 mbhbELNIEARF I
8,029-8,175 cal BP DFEMMIEMEZ /R LTz, /5, K
+~2 )V MBI 1270 m & D _EE TR %
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Table 1 List of radiocarbon ages.
Site Depth Elevation Material 5" c conventional *C Calibrated age (20) Lab. No, / Reference
(m) (m) %0 age (yr BP) cal BP %
GS-ASG-1 1.43 5.46 soil -12.51 + 0.54 2530 + 30 2493 - 2599 48.0 IAAA-142562
2609 - 2640 14.4
2680 - 2745 37.6
4.12 2.77 plant fragment  -23.54 £+ 0.29 3530 + 30 3712 - 3891 100.0 TAAA-142564
5.34-5.37 1.52~1.55 soil -21.01 + 027 5870 + 30 6636 - 6752 98.5 TAAA-142565
6765 - 6775 1.5
GS-ASG-2 6.59 -1.58 plant material ~ -27.80 + - 5990 + 30 6742 - 6905  100.0 Beta-403720
20.29 -15.28 shell -2.00 £ - 7790 + 30 8175 - 8334 100.0 Beta-403721
23.89 -18.88 shell 1.60 + - 8150 + 30 8531 - 8744  100.0 Beta-403722
GS-ASG-3 5.82 -0.25 organic sediment  -27.30 + - 5380 + 30 6020 - 6050 55 Beta-403715
6060 - 6079 2.8
6110 - 6155 152
6173 - 6281 76.4
10.09 -4.52 wood -31.30 = - 6550 + 30 7423 - 7508 99.6 Beta-403716
7549 - 7551 0.4
14.18 -8.61 shell -1.50 £ - 7470 £ 30 7851 - 7998  100.0 Beta-403717
20.32 -14.75 shell -8.60 £ - 7940 + 30 8331 - 8478 100.0 Beta-403718
29.57 -24.00 organic sediment  -24.10 + - 8360 + 30 9302 - 9465  100.0 Beta-403719
GS-ASG-4 20.85 -14.24 wood -3050 = - 7950 + 40 8647 - 8982  100.0 Beta-403707
25.08 -18.47 plant material -1250 = - 8050 =+ 30 8779 - 8833 18.7 Beta-403708
8860 - 8922 15.2
8932 - 8943 1.2
8948 - 9027 64.9
28.56 -21.95 plant material ~ -21.90 + - 8140 + 30 9006 - 9135 96.9 Beta-403709
9180 - 9198 1.7
9223 - 9237 14
389 -32.29 plant material ~ -27.30 + - 8800 + 30 9688 - 9924 96.2 Beta-403710
10077 - 10115 3.8
42.6 -35.99 plant material -25.60 =+ - 9300 + 30 10408 - 10582  100.0 Beta-403711
50.45 -43.84 plant material ~ -27.10 + - 9540 <+ 40 10703 - 10891  50.1 Beta-403712
10920 - 11086  49.9
55.57 -48.96 organic sediment -22.20 + - 9980 + 30 11273 - 11502 772 Beta-403713
11523 - 11606  22.8
61.92 -55.31 plant material -16.90 =+ - 11050 + 30 12801 - 13025 100.0 Beta-403714
62.94 -56.33 wood -27.95 + 047 11030 + 40 12764 - 13026 100.0 TAAA-142561
M3 7.3-7.4 0.04~0.14 wood -26.15 + 0.72 5340 + 30 6001 - 6210 97.8 IAAA-141161
6250 - 6262 22
7.4-7.5 0.04~-0.06 charcoal -2541 + 0.53 5360 + 30 6005 - 6082 25.1 TAAA-141162
6099 - o6l61 28.6
6168 - 6219 304
6234 - 6275 15.9
9.4-9.5 -1.96~-2.06 wood -28.88 + 0.36 6030 + 30 6789 - 6951  100.0 IAAA-141163
15.1-15.2 -7.66~-7.76 shell 0.61 + 041 7450 =+ 30 7833 - 7978  100.0 TAAA-141164
17.62-17.67 -10.18~10.23 wood -2743  + 0.37 7300 + 30 8029 - 8175  100.0 IAAA-141165
Mé 13.7-13.8 0.74~0.84 peat -2296 + 046 6220 + 30 7014 - 7127 54.6 TAAA-142556
7147 - 7247 45.4
15.3-15.4 -0.77~-0.87 plant fragment  -27.76 £+ 0.23 6580 + 30 7429 - 7514 892 IAAA-142557
7539 - 7560 10.8
M7 9.2-93 2.52~2.62 peat <2426 + 039 5740 + 30 6453 - 6459 1.2 TAAA-142558
6462 - 6634 98.8
10.6-10.7 1.12~1.22 plant fragment  -25.62 + 024 6050 =+ 30 6797 - 6820 7.8 TAAA-142559
6825 - 6981 922
13.0-13.1 -1.18~-1.28 plant fragment  -2898 + 021 6610 =+ 30 7440 - 7524 69.2 IAAA-142560
7528 - 7565 30.8
BI11 - - unknown - 2940 + 70 2884 - 2910 2.1 Mizuno et al. (1996)
2919 - 3257 93.9
3290 - 3332 3.9
8.10-8.15 4.73 peat 286 0+ - 4490 + 80 4872 - 5318 100.0 Mizuno et al. (1996)
9.73-9.87 3.10 organic sediment  -27.9  + - 5000 + 70 5609 - 5898 100.0 Mizuno et al. (1996)
- - unknown - + - 7290 + 60 7971 - 8202 99.1 Mizuno et al. (1996)
8267 - 8278 0.9
19.8-19.9 -6.97 shell -028 = 0.58 7500 + 30 7875 - 8029  100.0 IAAA-142563
0.0
20.98-21.15 -8.15 wood =267 o+ - 7890 + 80 8547 - 8991 100.0 Mizuno et al. (1996)
25.0-25.11 -12.17 wood 261+ - 7650 + 80 8331 - 8595  100.0 Mizuno et al. (1996)
site a - - unknown - 8100 + 310 8218 - 8240 0.3 Mizuno et al. (1996)
8305 - 9704 99.7
- - unknown - 10230 + 190 11292 - 11298 0.2 Mizuno et al. (1996)
11305 - 12536 99.8
site b - - unknown - 3940 + 130 3996 - 4037 2.0 Yamasaki et al. (1982)
4077 - 4729 92.8
4739 - 4740 0.0
4750 - 4820 5.1
- - unknown - 4930 + 130 5326 - 5402 4.5 Yamasaki et al. (1982)
5446 - 5930 95.5
- - unknown - 6070 + 160 6551 - 7309 100.0  Yamasaki et al. (1982)
- - unknown - 8170 + 210 8582 - 9535 100.0  Yamasaki et al. (1982)
- - unknown - 9370 + 220 9959 - 9987 0.4 Yamasaki et al. (1982)
10042 - 10056 0.2
10150 - 11238 99.4
- - unknown - 10460 + 170 11768 - 12711  100.0  Yamasaki et al. (1982)
- - unknown - 11060 + 190 12662 - 13292 100.0  Yamasaki et al. (1982)
- - unknown - 10000 + 200 10869 - 10949 1.5 Yamasaki et al. (1982)
11072 - 12247 96.1
12263 - 12385 23
site ¢ - -0.46 ~ -0.76 peat - 6280 + 140 6801 - 6814 0.6 Matsushima (1982)
6846 - 7442 99.3
7452 - 7456 0.2
- -11.41~-11.71  organic sediment ) 7340 £+ 490 7273 - 9313 99.5 Matsushima (1982)
9359 - 9397 0.5




Pk 26 HIE R OMY - TR DR

s HAL, AREZEMHZETS. Chb
a =5 OHBMRRD 5, BEET3~T4m
g s OAKHE 6001-6,262 cal BP, 1 7.4
E ~75mORIEW A 5 60056275 cal
W 5 %3 ¢ 3 BP, YEHE9.4~ 95 m DA 6,789-
el ] L1 . [ 6951 cal BP O4ERHIE A5 Nz,
W sl F Ek, 1438~ 1577 mB X OB
"”%@E ¥ 1 24.45 ~ 2500 m 213 AR O A
% ol " - . | R®L5MR, HE1511~ 1520 m
NS P , F ook md sy 2 =F off
@%o %P N E [ Batillaria sp., /% 1531 ~ 15.40 m
N S| N L b A ki 20m ORI
§ %@%OO | L R RICERT B LAY T Veremolpa
% T . micra (Pilsbry) & HRH I~k 10 m
% b bl L f OWEERIEICERT 7YY Ruditapes of
%%:z:?% E L U ] Eg philippinarum (Adams & Reeve) H i H L
%, L1 . [ Je. ThHD5 B, HEZ 1511~ 1520
%, /o%ezy E I EN m DY I =F O Batillaria sp. 7051
j@‘@o@}f‘bf%j_“ o " 7.833-7.978 cal BP O (R E A 5
NN L e E B 1070 m TR
% 2 & v — . N
A L P SATARBEAEEREECOIRAL,
2, 50 % | Lt L . [ § V% 1030 ~ 10.60 m TIRARDNT L
%%iﬁ N ' E 3 A — VAT AR EE. TOXL
8| ekl , [ AT ADEHRIE 3R U 0
% ‘fjgg % a E EEEL, EE 1030 ~ 10.60 m (3T
§ %, Pt . . ~ o KAh DRPSEED DS & R LT,
“s X r<
N L
%, T e — F EESEANTAE A 4 BICRY. C oo
e, o TRESLARHEOLEN S, F 40
5 @@ -k - L SR (R SIS M3~ 4 1) 12
5 e [, EATRIENTES.
N  EEEMEM3-1 (T 1471 ~ 2480 m) |
2 “°z£ - » F UK~ KBRS L T BT BT
e —L B SNA T (R 2141 ~
%;Z;%Z?&E Eg 24.80 m) TIIINFIEIERED Thalassiosira
?%;”%::%E u [ sp., WIBIEIEERED Cyclotella striata, 7K
‘Z:_«::::o:: £ N l i E 5 Fe K5 R O Cocconeis scutellum 1Y 5 ~
“ogte [ , T TRRERLDD. Fie, Yok~FUKARE
L T L L Yk S BB BN, R~
; i i §§ g g ; § TR AREERE D Achnanthes lanceolata P
5 . w - = m —r BRI S B RE O Nitzschia frustulum

1
O(w)u)dea ° ® “ ] & b\f)"“ 10%*%&@&3]3‘% J:{ﬁ ((Zg'%ﬁ
B4 M3 a7 OHFEONRER. a7 HEHRIEEE 1 Ke2SE.
Fig.4  Diagram of diatom fossil assemblages of M3 core.
Location of the M3 core is shown in Fig. 1.
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14.71 ~ 1540 m) Tl&, LxkU7ziKk~KkAREIC
I Z Tk E T FEEFE 0D Rhaphoneis surirella P
KRB TIBIRIERED Tryblionella granulata I8 Z NF 1N
2~16%, 1~3%REETTS. N5 OHBEIFE
MBIEK EBIKMERT 2 T L HRBEN,
EEEWHERE T 2 C L & F W8T B &, ARHsE W50

B (T AF 27V —) Ol F~wid CHERE L L
HEEEINS. FE 1540 m T TFEO B/
T BT EERT A S, RE 1540 m D%
IR O R R HEE E NS,

Heigay M3-2 (TR 8.71 ~ 13.10 m) © A\ e
O Thalassiosira sp., PWIBRIERED C. striata O R
JEDMET U, BOKEMNEMT 5 & TREITT S
N5, ke UTHIKERD A. lanceolata, Cocconeis
placentula, Navicula IR FNFN 5~ 15% £ % < pE
H U, Gomphonema parvulum, Fragilaria J&, Navicula
contenta 75 £ 7z 5% FEEMES . £z, N frustulum & 5
~ 10% FEEHT %, R (RE 12.61 ~ 13.10 m)
Tl Eunotia minor, Eunotia bilunaris )% { JEHT %.
E (PR 8.71 ~ 11.10 m) Tl& Cymbella JEH 2 FE
5. AT M3-1 ERIBRIC, F~ NIEm ) e
D A. lanceolata ° I FURMEWIIFEREFED N. frustulum
MEFET BT L, DI DEDN SRR~ EH
THEND, WIINRETCHTceHEEINS L
DD, 1K 7 Cymbella |8 Eunotia J&, G.
parvulum 75 EINZ FETS B T &I DB R L
THME R LI & RRET 5.

Hwar M3-3 (FFZ 7.81 ~ 8.70 m) © {5uk~1EK
et FRCHEKIEE TIRIEERE D T granulata D% ¢
Ko TR 5N 5. T granulata |35 575 50
TRICKERENME ZRd. Ko, KEE TR
TEREFED Diploneis smithii ¥ Nitzschia cocconeiformis 7%
5% BIEFEH T . Bt NESTIEBIK~TUKERD
Staurosira construens WM g HINCpEM T 5. £z, EE
e _LE TR K ~VRK AR D Rhopalodia gibberula
RRIKEFED Cocconeis placentula I3FEHNE I 2 7R .
KR E RN L S ERIT 22 e 5, WD
SCEDRE > THEMERENEHEEENS.

By M3-4 (WEE 7.21 ~ 7.80 m) @ #/KAERD
ZREIC X o THRENN D 5N, G. parvulum, A. lanceo-
lata, Pinnularia J&, Nitzschia amphibia 75 £ 735 5 ~ 20%
¥, E. minor ¥ E. bilunaris 1Y 5% F2E & 2 < FEH
3 %. —JiC, T granulata 75 £ OVR/K~ /KA R

FEAEFEN UIx< 755, WK~TUKERD N. frus-
tulum & Bacilaria plaxilifer % 3 ~ 5% FEEERES . RIK
OB HPEHNI KO RZENRAD Lz L 720K
L, WKBHDMERENzLHEEEI NS, P~
TFEREFRD A. lanceolata O FFRIE ) FEIEAHD N.
Srustulum 725 T S, W TFRES 2 WIEZED
EFHTALE U T ATREMEA S .

@B11a7
a7

O IFHIEFHARNC K D 1995 FICHiHIE N iz
JHHIE 50 m O3 7 T, GS-ASG-3 27 D# 600 m It
FUCHIET % OKEFZ, 1996 5 55 1 [XD). it
DFEEIE 1283 m TH 5. TOAT TIFHERE 25.11
m LR ORI DWW CEgE i 217> T2, 0 HTH
RN S REIC a7 B E N RHEY >~ TV
AWz,

B11 a7 OFIRE (FEE 27 m LK) 25 5 K
RY. EE 000~ 116 mH+ETH5. HHE 1.16
~400mi ¢ 2~ 20 mm OMEDIRL ZEHHE>
IWRENSE%. HIE400~474mlid ¢ 10~ 30
mm O P~ i ik e U, %K T ¢ 60 mm LA
LOBEGTH T - IV MEC O OMEN SRS, R
J& 4.74 ~ 10.85 m &3V M EAIRIRDE &R~
MNEDOHEN SR, ke UCTEREREMHZ 2T
%. MRV ek~ OV RERICIK, LTAREC
A ¢ 2~ 25 mm O~ HEENETCS. T OHE
D FA GEIITRE & HE R ORBIE ) 5
1%, 2,884-3,332 cal BP (2,940 £ 70 yr BP) D4EAX
HEEMEFENTNS OKEFIED, 1996). iz, &
J& 8.10 ~ 8.15 m D fR & 5,609-5898 cal BP D4
RME A RS OKEFED, 1996). Fiz, TOHIFE
TES (G 10.61 m) ORi L~ )L hEHICENT
IV — VRIS A% % < GO ihiig O EH
BAEL, ZTORITERMN 15115~ 15135 %R &
M5, K-Ah 77 7 DBINEHRETH S EZENS UK
FiZh, 1996). EFE 10.85 ~ 15.30 m ik ki ~FH
R SEDWET, ETAETA ¢ 2~6 mmiLfE,
K 22 mm O~ A EENE T 5. #FIE 15.30
~ 16.40 m () M ERE TRPHIBI A EHZ R L,
TRIE 15.60 ~ 16.24 m (dHIRIRS L WWE )V + D HJE
MHix%. E 16.24 ~ 18.37 m IEHRIb & (k&
TAHWET, &M GEITRE & EsRl ORI~
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Diagram of diatom fossil assemblages of B11 core.
Location of the B11 core is shown in Fig. 1.

WL

D M5id 7,971-8,278 cal BP (7,290 =
60 yr BP) OERMEMNGENT VS
OKEF &M, 1996). % 18.37 ~21.86
mFHEAEC D O~k EE 2L -
ZEAREL, HE 1884 ~19.10mB&X
URRE 21.15 ~ 21.47 m & RIS JE A
PRIES %, COHIERN 5, PR 19.40
~ 1950 m ¥ & U & & 19.80 ~ 19.90
m A 5 NIBEIR « JeRICAER T % A
Y A Anomalocardia squamosa (Linnaeus)
, RE 19.90 ~ 2000 m 5T A VA A
A. squamosa (Linnaeus) & 1] 747 H~ 1 &8
DIRREICHERT %A R X =7 Batillaria
zonalis (Bruguiere) WHEH L7z, Th 59
B, %E 19.80 ~ 1990 m DAYV HA A
squamosa (Linnaeus) 7 5 7,875-8,029 cal
BP DERMEMENGF SNz, PEEE 21.86
~2700m ¥ ¢ 2~ 6 mmFEEDH I~
HABECO DIV THD. T oHEH
DFEE 25.00 ~ 25.11 m 5 pEH LIZR
Frid 8,331-8,595 cal BP O 4 Il & i %
~UTe.

ARITE TS

HEEEO TR 25 5 RICRd. coay
FERECARHEDZEN S, FF 5 WO
i (R SIEIC B11-1 ~ 5 47) X%
TEHILENTES.

Hein B11-1 (R 24.02 ~ 25.22 m):
F~ R 454548 D Melosira varians,
Rhoicosphenia abbreviata, Achnanthes lan-
ceolata WZPET % T & THRATII 5N 5.
ZNFENEK 10~20% F2JE D i 5 &
RY. EEBTIETRK~E/KAEFED Cocco-
neis scutellum *° Amphora coffeaeformis &,
5% FEEFET 5. TN D OHEEEEEE,
AEEEE D R OM T THER L7z T
ERd . EECHUR~ KA S g
5D, HKOFGEDMRRICTRE > T
Wo e EMWRKRENS.

HB11-2 (B2 19.2 ~20.10 m) ©
AREEE (X PUK~MKAER DO Z EIC K 5
THRHMNI SN, K, KEETE
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15 t F D Tryblionella granulata ¥ Diploneis smithii,
Nitzschia cocconeiformis 7% 1V N KT 10 ~ 20%
FEE OSSR RT. N5 OEEMII ARG
TR Ch B 2R, ThiE, BFT
5HEADERREE L BENTH 5.

EEyEay B11-3 (VR 16.10 ~ 18.37 m) © B/KAEFE
PEHICRERT 2 C & TR BN %, i~ TR
PR THEREFE D A. lanceolata D KT 15% FEfE, %
IKAAS 2 MR O Synedra ulna ¥ Fragilaria J&, Cocco-
neis placentula, Gomphonema J&, Cymbella J&7% FINF
N5~20%REENT . DLEOR#A, S, KRHEE
HHIBKIRET CHERE L7z C & DVRME NS, i~
PR #5722 < B8 T & MR~ R P O EHE
RWDHERTT 2 2 5, IO EZR 2T L
HEEE N, W NRAROBRE A & THR LI L&
AbNns.

HEWET B11-4 (B 15.30 ~ 15.45 m) @ AH:ET
(R O RTFIRAE A < EEETREDY 200 7oA
TH2EDD, YoKEMMMNZEALHERYET, UKk~
/K EFE D Grammatophora oceanica < T. granulata 735
BHIICHET 2. KTz, WIKR~TUKARD Rhopalo-
dia gibberula & 7% FEfERES . TS DREN S, W
WO ORI 5 K575 THENER S Nz
AR E Z 5N 5.

Hedear B11-5 (BRFE 1.16 ~ 12.20 m) :© /KA f
MELICERT 2 2 & TR BN S, KR, B
B FERE T H % Navicula contenta, Navicula mutica 33
&K U Hantzschia amphioxys 23 %. %1z, H~T1
WP B FEFE D A. lanceolata & 5 ~ 20% F& 1 pE H
5. NSNS H)IFIREO T it D HER) & HE
EEN, HER B11-4 KD Bk U IR CTH -
TeeEZBNS.

(3) ANV MEEEIZDOW T DM
M3a7BXUBILa Tk, EbE68kBX%
8,000 cal BP IC /KEREEM KL LT\ 5 (EEEH
M3-2, B11-3). HGFRAEBOHBENLLRIINE WV E X
N H U T T & Nz K UEZ iR CEEE D,
1989 ; HIIEAY, 2012) I XU, BKIOHEKHEE
ZEHh#ld 7,000 cal BP B{Ic E— ZICiE LTz, M3,
B11 Wi 7 COBRKERDKIIIEZDE—T KDL
Hichiv, g, ki BSOS kic - T,
KHE FFICHE S HERTZER OPLRIC AT I 5 D

TIMEA DB KR E L 0, WBRICEEU
e EHEEEIND GFHE, 2006).

UL, #RICHL U7z 8,000 cal BP LARRICIX,
e 2 M, —REICHIKERELD 5 VUK ~ i KER
BRAORBEZ(ENE U LRSI N ThbD
BREEZEIX, K-Ah 7 7 5 OREIREHE 7z Bl A THAREEC
KHlE N, BRIKEZICZENZN1EET TS, Y
TTE, ZhEN FMihSIEIC S1 fEHE, S2 i &
& TS OBRBIZAI I — A K OTh B
K9 % A[REMEN D 5.

S1EHEIX BL1 a7 TRHHN, KAh T 7 T EIK
ANCHOKEREE (B2 5 W FIREBOZ ) 5
FUK~MKERBEIC A b L7z, “CHEMRMIEME EET
%L, TOBRBEZ{tE 7,300 ~ 8,000 cal BP HHIc
CleeEZb6N%. TORHRIIMKIAE U THKED I
HUTWERIICH5 20 GEEED,, 1989 ; H
WEH, 2012), EEALOERKE LT, FHREZ{kIC
X% IR RO % E O Rt ERSRIC X > TR
HIMNVK LI RTREME S B 5. i)y, KB FRENICfTE
9B R T, RSGEEIC K > TIRR L 72
MWK-Ah 77 Z [k & D & (6,500 yr BP, 7,400 ~
7,500 cal BP tH) ICPHEE N THIAMNERE Nz L X
N, TOHEKNE U TERTH—AHEEOEIC X 50
i CREAIHIEE) OnfRedENMEREI N T0d (S -
BiH, 2003). TOfRRWMNELWELE, O, B
WS Tl oM Tz &ica b, Bl11 O
7 T RS N2 KEIBE M B YRR~/ KEREANDZA LA
ChiCHEENZA[EEENEZ 5N 5. 758, M3 O
7T B11 a7 &IAKRIC 8,000 cal BP EELLRRICI#IK
RENERE NIz & (R M3-2) AR E Nz
W, HRI R HEREY DS 20 T DICEER L D RIEIREED
WOEES 2, W AREZIEMNTE TV
W

fts, S2EHEIE M3 a7 T o, KAhT 75
BICHIRH TRNHERE N LAV RS ENT. C
DEEAEIX, BoN CEREEMED S 6,200 ~
6,800 cal BPEEHICE Tz &2 BbN%. TOEMRITH
SCHEE R TEI & 2 OB DR MMTHIKEEME T LT
SHHHICBH T2, HGEZEBILAIN OB CHg/KUEMN ZIH
I ERLIZEREEZIC V. Bk EEHIN O PIHRE R
BoEph T3, BOKIEHEREY IS A O Ik 2 HER S
3V MEOMIR E BTN ENAEL, Mgk E
AE S B HREIC & > THHE S N rTREMEDERE &
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5
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% 8.7» ]
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-
0.8 B
10.5%
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10.7-11.0 »|
||4> -
R e
Ao . U . l:l B I:l ( WLyl gg Y8 | ua - 60
i v st ¥ A -
sod M Rx-BHER O R& | [ o0
[ [P R = RN BRECY
] o = 8.7 FEACAIEAE (k cal yr) i
B I [ A o =t -2t S2B EEANY R [ --100
I I I I I I I I I I I I I
0 5000 10000 13000

Distance (m)

ORI OB (A-A WD . RERALENESS 1 MaeS MR E SO 50 mDEM 1D <.

HiiyT a DEPRHIKEFIED (1996) 1K %.
Geologic section in Ashigara Plain (A-A’ section). Location of the section is shown in Fig. 1.
Topography is based on the 50 m digital elevation model of the Geographic Survey of Japan. Geologic

Fig. 6
columnar of site a is based on Mizuno et al. (1996).

NTWwa CENSUEBZERT, 2003). MC4HERHIE
it/ 5 A 5,300 ~ 5,500 yr BP EH (6,000 ~

3. R =V I T =2k

6,400 cal BP ) I EEZLGNTED (F)IX
LA 9T, 2003), M3 27 OBBEZMLICHIGT %
AREMEN D S, Jxd5, Bl a7 Tl K-Ah 77 F g4
EALS, WIS ZEREZ LD NG o T, TN
(& B11 a7 A M3 I 71 FEENTHBERNCA7iE LTV
B, IR S KR A DB 22T I ol
TehEHEINS.

B K-Ah 7 7 TR O HERTRZ LI DWW
T, W37 H K-Ah 7 7 JEUERHTIC MR HEREY) 2
G b, REE ORI EED H
%. (Lle-7KEF (1999) AV L7z 3,000 4Ewik (KgP
7 7 T LIS AR R HERE L) OYLRRIC DWW T,
b OR(PIREEDNES M TE Ao 7. TS
D7 OHIETEREL U7z GS-ASG-3 2771, E7/2HMH
DHELIT S TOERWD, il 3 71 EbTHIRL A HERSY)
NE <, BIta e HERHOR M Z FHn 0 L LT
K-Ah 7 7 F it DREZ L2 K D @ORSE THRET T
x%LEZHNS.

(1) Atk
TERRFEFNOBHER—1 > FHRIRKE R 2 I L,
H RHIELIC DWW TR U7z, BEFERHE AN R O
%IE%%#ﬁE%k#?ﬂéﬁaT—aﬁk%$u

. PRERJIUR, /NEJE, BERRHT, pEEARTE, KHNT
73\6#274,@7&%{#&“(]@\%. TNEDT—ZD
55, HHHIHISEAIET % & OSDHIE-EAEY B
m Al OEDERIL, FF 100 HTICDONTHE
T7A40 XMLIER) (kU7 F7z, E-L-HE®R
MY b+ [KuniJiban) (HARRFZEH, 2015) 25
At 31 /i, DD TS MAP (i 43 1] IR AR i 5%
il > 2 —, 2015) H 55551 FHORFER—Y
VITF—=52 (XMLER) ZIEELT.

(2) w2k

WELTeT—2n 5, "=V 2 TR S 27
Lo OKRK, 2011) ZHWT, A-A~ C-C D7l 3 il
THUE MW X ZER L 7z, JIEROLE 228 1 XIS,

— 100 —
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BT O EATEOMENIEX (B-B W) . FLENEE 6 MEeHEd 5. JRIEEE 1 K2SE. M m i E Lo

50 mDEM ICHD <. M6 B KU M7 71L& » (1991) I X 5HEHIa 7.

Geologic section in Ashigara Plain (B-B’ section). Legend symbols are same as Fig. 6. Location of the section is
shown in Fig. 1. Topography is based on the 50 m digital elevation model of the Geographic Survey of Japan.
M6 and M7 cores were drilled by Yamazaki et al. (1991).

Fig. 7

MXZH 6 ~8 KIC/RT. TNHOWmHKICIE, &
2 THIEICHREI U 72 GS-ASG-3 38 X U GS-ASG-4 &
7, BHEE TS SN A= VT RRRK (s
b LIEEA, 19825 M3, 4, 6, 7 a7 : LEEH,
1992 ; HliyS ¢ Ak, 1982 Hiiyia, B11 a7 : K
g, 1996) &8 THE L. &k, Himald
DWTIERFR IS ERBSE U ORLTE.

FE 2 rE AT IS HEWT S S IR (A-A° W) T,
KILPKENRE> T — L2 TN 0 & U THRE D
b BNTe. MR RO ERIE, SFEHILT T
+25 m A\, HETIEAEE -15 ~ -20 m {STic i
5. THUI/NRIED (1982) il (1994) hifs
F5 L 7B I fe R D B B il GRS B BIRVES [ 1L,
1994) R/ & W61 1| DBANT A I P 72 R B
MO LA TH S, HEHEE I FE T
DERDIANC LR TS TN E W, —F, RS
(Migia X0 &mEHAD TEILRED, (1982) M
60 m BRI IH—LEHEETNZ AV T EE R
MU, HREm (WSEr iR 5 (i, 1994) %
AU, AN WHB XU CC WnESHdT 5% &, GS-
ASG-3 a7 ISR R K D E R ETaT7HE
LHNTVAEH, O—LEPRATY) 7EMERTER->
fe. TOT EFMEERENE SICEISAEL T
5T EZ/RLTHED, GS-ASG-3 a7 hiya)) I DBkt
MINIET B ARtk 2" d . 7535, B-B Wik D H
BRI IE N A 20 LA EOEEIRE 2V FAEE O m i

KO TR BN, i (1994) K EARLET
e S HRmCHtENg LEZAOBNS. X
Tz, C-C WDl ¢ DI -35 m A3 (ke
IKEJe) OmE 0RO ENZH, NI E
DX IHE L DS TR,

NS OMRE 728> TIMRENHER L TV 5.
Z DRI TH 30 m, HHERT 40 ~ 50 m,
AT 70 m A EEHEE S NS, JLEBISEEEZ Tk &
UEtHZEIcZLoDiR U, f~Eal Tl &b
BEEOHEN SR E NS, FEHEEICR SN2 EE
1&, GS-ASG-4 777 Et))Iinwv ol ¢id J b
28 I TR RS B T L B RS THE
BUZZARetEh @y, —75, ROZRF VT,
kU7 & 951, GS-ASG-3 a7 *pHfisib, M3 a7,
Bll a7 7 ETHE#IMM & SICAERT 2 Aban
FEINY 2 T ERHBEID SR EZZL L EXA SN
%. C-CWrmic B 2i)E LR EE B KT
6 mfHET, INKY BANE, i THRR L S1HE
B XU S2 @iz RRE, RENEEHEE S NS

7RIS E EN S AL T ADEE L PREICD
WC, RIS Xkl U T2
UThEIR, PERRETOEE 0 m (HEIic /N7 )LD 4 —
RIS A7 % GO EHEDMAT I R <&
HRCEZTENHLMTE>Tz GETIX, 58 XD.
kLA Z AR, FLTESNIAERIEMED, 5
KAhEJETHB EEZADBNS. NUH T AFHEHE

=5
27w}
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Elevation (m)

] A i
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107-11.0m | ERBE (EFSR)
1 1.4» ! i
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1295 <129
1 12.9% - ~ne _ 72 L
-60 ] ‘ L ©
BREE (BHR)
807 T T T T T T T T - =80
0 1000 2000 Distance (m) 3000 4000 5000
H8X T OHENER (C-C WD, FBIKE 6 1L IGET 5. MHRIES | MBI, HIBHILE B0 50 mDEM

IWHED L WHFEa7ERO S B b I IRHE D (1982), Higic 3 (1982), B11 a7 3/KEEN (1996) 2T

NEs. M3BXUM4 a7idilingh (1991) I X537,
Fig. 8  Geologic section in Ashigara Plain (C-C’ section). Legend symbols are same as Fig. 6. Location of the section is shown in Fig. 1.
Topography is based on the 50 m digital elevation model of the Geographic Survey of Japan. Geologic columnar of

present cores arebased on following references; site b: Yamazaki et al. (1982), site c: Matsushima (1982), B11 core: Mizuno
et al. (1996). M3 and M4 cores were drilled by Yamazaki et al. (1991).

ORfmEMI HSE, M4, M6, M7 X U B11
a7 TIEEEO0~2 mHEICERDENZDITH L
T, M3, GS-ASG-3 a7 &H#lific TldflE -2 ~-3m
DRSBTS B, i b OEMRHREM (LIKED,
1982) ZH[T 5L, %#H 3 i TIE MRS K-Ah
JEHEMKE > TV B ATREMED EV. THid K-Ah 77
TR DR E AR T 2 ATREME L B A 5 NB M,
S2 [EHEIx K DUIEA RV FDFED R I NI &
LERT L, ERE—AHETEOEE)IC X %=
DERERLUTWSARENLEE H 5.

HHICHEEI L7237 (GS-ASG-1 ~ 4) & BfFa 7 (11
FHE 7, 1992 5 KEIE A, 1996) OHERiHhFRZE 9
BUC/RT. SERPEMOFEMEZE 1 IR, EW
SEEF O IREE OHERDE S 1, 11 katy 8 ka HZ 5
ELTARELIMICKSTES. 11 ~ 13 ka i GS-
ASG-4 a7 CHIMraZ AT d 21| HERY) (Re) 7=
- TIRE~WEMHER U 7R T, ZOHERDEE X

4.3 mm/yr £ AFEE 5N, 11 ka IR T/ E 0.
Fleming et al. (1998) *°HAIEA (2012) DifF/kHE
ZZEhfiic K uE, COREE Y 7 A (115
~ 12.8 ka) Dk LA HIL U TR & B
T 5. [FIRFINC I B UM OBk T8 75 £ C & HERDH
JEDIXFAMERIENTH D (fa#i, 2004 ; Tanabe et
al, 2010), JEHA T T & ig/kHE LAEE DK T D5E
BN RS D RE B 2 5 2 T REMED B 5.
F7z, 13 ka LARRIC /R % & MG AL ER 010 B L B
FDOu— L FICHEENHER LD 5 C s (i
EA, 1982 KEFIEMN 1996), ki L & Zhic
15 BT A OHEFEIC K > CTHAEE o b & Tl [ OHERS
EIMER UTe T & THEREZERID SIS U, HEREH
JEME R U7zrlietkb %, £D#%, 8~ 11 ka Tl
HERDEIE M lsd TR E <& D, 11.7 mm/yr (3,000
FMICK 35 m) EREE S5ND. T OREAOHER
I NTNO a7 TE I KEZTHIAR & 1Z 7L T
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c 1 -
e ] L
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> 4 -
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L 4 L
-
. HHGERE (mmlyn) S -

E 10.0 mm/yr [ GS-ASG-1 A M3 -

1 O GS-ASG2 4 M6 i
-40 ® GS-ASG-3 v M7 C

] 5.0 mmiyr @ GS-ASG4 O B-11 -

i 2.5 mm/yr r

] . AR BB RS i

] 9 RiEEN - = ERES (2012) [
-50 - o+ FECRIEME (20, cal BP) Fleming et al. (1998) r

] T T T T T T T T T T T T T :

14 12 10 8 6 4 2 0

Age (k cal yr)

%9 GS-ASG-1 ~ 4 BXURHFa” (M3, M4, M6, M7, B11) OHERGHHR. M3, M4, M6, M7 &iligigh (1991),
B11 3/KEFiEA (1996) IC K DHEHIE NIzaY. K7 OfEHIMUSZE 1 BIC, SERHERRZHE 1 RIORT.
HE/KHEZBHFRIE Fleming et al. (1998) & HIAEA (2012) XK %.

Fig.9  Estimated accumulation curves of GS-ASG-1 to 4 cores and present cores. Locations of cores are shown in Fig. 1. M3,

M4, M6 and M7 cores were obtained by Yamazaki et al. (1991). B11 core was drilled by Mizuno et al. (1996). All of
radiocarbon ages are shown in Table 1. Relative sea-level curves are based on Fleming et al. (1998) and Tanabe et al. (2012).

HRELTHD, WkHEE EFICK > TE U7 HERE 221
WIS O LIIGIC K-> T IS h, HE
BRI EHICEBEL TV EERLTWVS. GS-
ASG-3 a7 M3 a7, Bll a7 CHBLNHEKE
FERR LA b7 &0 b iR TR HERS ) & HEE
TN, HkEE EFIC Ko TEEMIER U TE Z DK
BRKEL G oz EZENS. 8 ka IBIZFHUHE
RHEEME R L, BHXZ 1.2~ 35 mm/yr & 7
EHNB. THUIHEKHEE EFMEDHI L - (5 LTz
HEHEEINS.

Wi

AR FTT BICHID, R—V T
MEE NS HE O 5 2121E, A ORI DOV
THEE U TIEW 2. GS-ASG-4 a7 O T, #whss
JBRFRIE R /K ERE i F A O BRI DA
ROV THEEK > THEWE. DNHETRES,
NHIFETTHEERR, MEWTEMZRMAR, fHE
WaTh L RAGERR, RN TIBERRESGR, rE RN TTHAT
, HRRITBEZRES, BRI RKGERR, R
DL OHEMERR, BARITIAHER, KHATZERFER, K
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Ocean bottom gravity survey in the coastal zone of the northern Sagami Bay
area, central Japan

RBESHE '™« Bk e i

1%

Shigeo Okuma'™ , Masao Komazawa' and Atsushi Oshida’

Abstract: To better understand the shallow underground structure of the coastal area of the northern Sagami Bay, an ocean
bottom gravity survey was conducted in November, 2014. In advance of the survey, the compilation of the existing gravity
data was performed. The measurement points were arranged at an interval of 0.5 - 2km and the total number of measurement
points amounted to 70. Unnatural local anomalies by error data are not found in the survey area, showing that the accuracy
of the ocean bottom gravity data is acceptable. These newly measured ocean bottom gravity data were compiled with the
existing gravity data. In a Bouguer anomaly map with an assumed density of 2.3 g/cm’, a gravity low lies over the Oiso Spur
and is implied to extend to an onshore gravity low aligned to the Kozu-Matsuda fault. A regional gravity low is dominant
offshore south of Hiratsuka and extends to Hiratsuka on land. An E-W trending gravity high is present between Enoshima and
Hirashima, corresponding to shore reefs along the coastline. This suggests the western continuation of the geologic structure

of the Miura Peninsula.

Keywords: ocean bottom gravity survey, Bouguer anomalies, Sagami Bay, Odawara, Oiso Spur, Miura Peninsula, active
fault, Kozu-Matsuda fault
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TYRVT =2 (AREET—22 > %—,

O T d K RO BRI

2012) ZfEM. Ho1+5  MEOEIN. €y
FROFLR - FEWIE G GRS, 1991).

Fig. 1  Distribution of gravity stations. Shaded terrain relief is superimposed. The 50m mesh DEM (GSI, 1997)
and Bathy-Topography Digital Data (JODC, 2012) were used. Blue crosses: Pre-existing gravity stations.
Pink crosses: Ocean bottom gravity stations and newly land gravity stations. Red solid lines show active
faults after the Research Group for Active Faults of Japan (1991).
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Table 1

Outline of the ocean bottom gravity survey in the northern Sagami Bay area, central Japan

Survey period

November 5 — November 18, 2014

Survey area Refer to Fig.1

Survey vessel

Umikaze (N0.295-46435), 19 ton, 17 m (Yamaguchi Marine Co., Ltd.)

Station number 70 points

Navigation / Station location | DGPS

recovery

Base ports Oiso Port, Oiso, Kanagawa Pref.

Reference absolute gravity station
mGal)

Hakone GS (HKN, 35°14°40”N, 139°03°35”E, 426.9m, 979709.29

Aburatsubo GS (ABR,
979774.65 mGal)
(http://vldb.gsi.go.jp/cgi/grav_sel.pl/map_select)

35°09°34”N, 139°36’55”E, 4.7711m,

Survey instruments At sea

On ground

Ocean bottom gravimeter: OBG-2 (Sensor: Scintrex CG-5 with custom
software/hardware
DGPS: Crescent R100, Hemisphere Inc., USA

Navigation System: Navigation Software, Marimex Japan,
Gyro: GyroTrac, KVH Industries, Inc., USA

Echo sounder: PDR-1300, Senbon Denki, CVS-1410, Koden
Electronics Co., Ltd.

Pressure sensor: minilPS, Valeport Ltd., UK

CTD (Conductivity Temperature Depth profiler): MIDAS CTD,
Valeport Ltd., UK

Land gravimeter: Scintrex CG-5 (No. 300900050), Canada

(No. 081240453), Canada)

Contractor

Kawasaki Geological Engineering Co., Ltd.
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Fig.2  Schematic diagram of the ocean bottom gravity measurement
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Photo 1 Survey vessel, Umikaze, 19 ton, 17 m (Yamaguchi Marine Co., Ltd.).
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Photo 2 Ocean bottom gravity measurements.
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Fig.3  Bouguer anomalies of the coastal zone of the Sagami Bay area compiled from the pre-existing data.

Assumed density is 2.3g/cm’. Contour interval is 1 mGal. Solid and broken lines indicate positive

and negative values, respectively.
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Fig4  Bouguer anomalies of the coastal zone of the Sagami Bay area compiled from the pre-existing and newly
observed data. Assumed density is 2.3g/cm’. Contour interval is 1 mGal. Solid and broken lines indicate

positive and negative values, respectively.
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High-resolution aeromagnetic survey in the coastal zone of the northern
Sagami Bay area, central Japan

KRESHE - g E e bl IR
Shigeo Okuma'™ , Tadashi Nakatsuka' and Takumi Ueda’

Abstract: A new high-resolution aeromagnetic survey was conducted to better understand the subsurface structure of the
northern Sagami Bay area, with an installation of survey equipment on a Eurocopter AS350B3. The compiled aecromagnetic
anomaly map shows a magnetic high belt lies at the western edge of the Oiso Hills and its western edge corresponds to the
Kozu-Matsuda fault. Local magnetic highs are also present east of the hills. According to a geologic map, these highs are
related to the surface and subsurface distribution of late Miocene — late Pliocene volcaniclastic rocks. Pairs of magnetic highs
and lows are distributed over the eastern foot of Hakone Volcano and associated with distributions of volcanic products from
the volcano. Since one of magnetic highs extends to the central part of the Ashigara Plain near the Sakawa River, the plain is

implied to be underlain by volcanic products from the volcano.

Keywords: aecromagnetic survey, aeromagnetic map, magnetic anomaly, active fault, Sagami Bay
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Fig.1

Study area of the high-resolution aeromagnetic survey conducted in 2014 by the Geological Survey of Japan.

The rectangle bounded by red solid lines indicates the survey area. Topographic shading was superimposed. DEM with
50m mesh (Geospatial Information Authority of Japan, 1999) and digital bathymetric data (Japan Oceanographic Data Center,
2012) were employed for the topographic shading. A red dot shows the location of Koyasu Heliport.
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Table 1

Outline of the high-resolution acromagnetic survey over the coastal zone of

the northern Sagami Bay, Kanagawa, Japan

Survey period

November 27 — December 9, 2014

Survey area

Refer to Fig.1

Survey helicopter

AS350B3 (JAO2AH)

Flight altitude 150 m above terrain
Total flight km 922.5 km
Flight / Tie line E-W (spacing: 250 m) / N-S (spacing: 1,000 m)

Navigation / Flight pass recovery

Visual flight aided by GPS positioning / DGPS

Air base

Koyasu Heliport, Koyasu, Isehara City, Kanagawa Pref.
35°25'35.62"N, 139° 16' 16.61"E, 316.13m ASL

Ground station

Koyasu, Ischara City, Kanagawa Pref.

35°25'33.43"N, 139° 16' 15.89" E, 287m ASL

Survey instruments

Flight instrumentation

Video camera

Airborne magnetometer: Scintrex CS-2 Cesium magnetometer
Three-axis flux-gate magnetometer : Billingsley TFM100G2

Data acquisition system : HPC Systems EMB-CD104R4

Navivation: AG-NAV Linav

GNSS: Novatel ProPak6 GPS receiver, Barometric/Radar altimeter,

Ground instrumentation

Ground magnetometer: Geometrics G-856AX proton magnetometer

Contractor

Nakanihon Air Service Co., Ltd.

~ 7>k PC (HPC Systems HPC1000-CD104R4) %
fiH L, PCI#IA%D A/D Z 2K — K PCI-1718HDU-
AE (7 RNV T w7 (KKR) LAY Y 2R—F
GT210PCI-8 (GuideTech, USA) Zfifl LT\ 5. T—
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Survey helicopter employed for the acromagnetic survey
over the Coastal Zone of the northern Sagami Bay area.
Eurocopter AS350B3 owned by Nakanihon Air Service
Co., Ltd. A Cs magnetometer sensor and its pre-amplifier,
and a fluxgate sensor were installed in the stinger attached
to the helicopter. The photo was taken at the Koyasu
Heliport, Isehara, Kanagawa Pref. and so forth.

Fig. 2
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AT o YA—FERRICERE S N oY L Et
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Sensor of CS2 Cesium magnetometer sensor (Okuma
and Nakatsuka, 2013).

A Cs magnetometer sensor is located at the point of the
stinger.The sensor is oriented as its major axis is vertical.

Fig. 3
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Koyasu Heliport used as an airbase for the high-
resolution aecromagnetic survey over the Coastal Zone
of the northern Sagami Bay area.

Located in the mountainous area of Koyasu, Isehara
City, Kanagawa Pref.

Fig.4
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Ground magnetic station for the observation of daily
magnetic variation.

Fig.5

The station was placed in a valley 100m downstream
from the Koyasu Heliport. The photo was taken from
the heliport.
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Fig.6  Daily magnetic variation observation system.
Magnetometers were installed in aluminum cases
covered by vinyl sheets. Two magnetometers were
operated at the same time during the survey period to
prevent data loss. Two magnetic sensors can be seen in
the back.
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Fig.7  Inside of the daily magnetic variation observation system.
Each aluminum case contains equipment such as a
G-856AX proton magnetometer, a PDA and a battery.
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magnetic surveys over rugged terrains.
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Fig. 9  Daily magnetic variation observed on December 6, 2014.
The magnetic station was placed close to the Koyasu Heliport, Isehara City, Kanagawa Pref.
The data was observed by two proton magnetometers at a cycle of 10 seconds. Magnetic noise, + few nT

was obvious all the time except for the non-operation period of DC electric railcars at midnight.
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Fig.10 Result of the magnetic compensation applied to the data obtained by the magnetic compensation flight on December

6, 2014. The magnetic noise was obviously reduced by the compensation.
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Fig.11 Smoothed observation surface by the high-resolution acromagnetic survey in the northern Sagami Bay, central Japan.

Contour interval is 10 m. Blue thin lines indicate flight line paths. Light blue lines denote rivers. Red solid lines show active
faults (Research Group for Active Faults of Japan, 1991)
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Fig.12 High-resolution aeromagnetic map of the northern Sagami Bay, central Japan
Contour interval is 25 nT. Shaded terrain is superimposed. See also Fig. 11.
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Fig.13  Aerial photo of the survey area.

The western edge of the Oiso Hills viewed from the south.

The photo was taken from the survey helicopter during the survey.
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