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Preliminary results of the seismic reflection survey in the coastal sea area of
Suruga Bay, Japan

S A

Tomoyuki Sato' ™

Abstract: High resolution seismic reflection survey was conducted in the coastal sea area of Suruga Bay to compile
geological map. We obtained seismic sections, 600 km in total length with a boomer or water gun and multi-channel (12 and
24 channel) streamer. As a result, three depositional sequences were recognized in Uchiura Bay, eastern part of the Suruga
Bay. The upper two sequences can be correlated to Kamo-oki Group. The seaward extend of the Darumayama faults were
observed off Osezaki. In front of the Fujikawa River, internal strucures under the sea floor are obscure. Only the shelf,
stratified sediment could be observed. In the western part of the Suruga Bay, three sedimentary layers were recognized and

they can be correlated to Atsumi-oki Group and Yaizu-oki Group. The anticline and the folds were recognized off Udo Hill.

Keywords: seismic reflection survey, Quaternary, Suruga Trough, Suruga Bay
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Fig. 1  Survey lines. Broad lines represent the positions of the seismic sections. Base map is Sugiyama et al. (2010).
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Fig. 2 Seismic section (a) and the interpretation (b) of line 603-eg13.
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Fig. 4  Seismic section (a) and the interpretation (b) of line 606-eg13.
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Marine sediments and their depositional processes in coastal area of
Suruga Bay, central Japan

PHEHM O T - s B!
Naohisa Nishida'" and Ken Ikehara'

Abstract: Suruga Bay is a structural bay characterized by steep and complicated physiography. The previous studies have
investigated spatial distribution of marine sediments in the bay. However, core samples have not been collected from coastal
area (~50 m water depth). This study collected core samples with surface sediments mainly from the coastal area for obtaining
the basic information that would assist to understand the sediment-transport system from coastal area to deep water. As a
result, surface sediments were collected from 20 sites on shelf to slope (28-850 m water depth) by using a grab sampler and
G.S.-type surface sediment sampler (Ashura). 31-331 cm-long-core samples were collected from 8§ sites (the part of sites
for surface sediment sampling) on shelf to slope by using gravity, vibro-, and piston corers. Detailed visual observation,
soft-X radiographies, and radiocarbon dating reveal that all the sediments of core samples are interpreted to be formed
during the present highstand setting. Furthermore, depositional processes inferred from the lithofacies are variable due to the
distinguished physiography and location of river mouths, although all the sites for core samples are on coastal area within

only 5 km of coastline.

Keywords: marine sediments, shelf, slope, sedimentation, radiocarbon dating
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Fig.1 ~ Map showing sampling sites in the Suruga Bay, central Japan. Distribution of faults is based on

Headquarters for Earthquake Research Promotion (2010).
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Table 1

Sampling locations and water depths.

LT 2013 5'5'5 9 H 8 AHM 5 18 Hich U’ngﬁ'@ L. Site Latitude Longitude Water depth (m)
tm%, 9 A 16 HIZIZHEE 18 Somidic 875> T : HYION | DERROE 8
\ 2 34°54'18.7'N | 138°25'36.6"E 33
A 7 S s EA RIS TIEORRDRE- 72. B2, 3 3495304 1'N | 138°3129.6'E e
%%lﬁ:ﬂfﬁ%%ﬁ#} [T 16 HIZ 371.0 mm DOR/KE% ik 32 34°58'04.0'N | 138°31'29.9E 56
L7zD7Z23 T, 15-16 HORM/KE IS EETETN 4 35°05'44.0"N | 138°33'S0.9"E 90
M SHFAMNN D FFEEE TOHIFAT 100-300 mm T 3 35°05'52.0°N | 138°34'13.0"F 84
6 35°0643.9"N | 138°37'33.8"E 25

= (R , 2014).

b ?7 S - ) a . 7 35°06403"N | 138°38'02.2"E 48
RIS NIHEREYRAR O 5 B, REHEREY DY T a ) 35°0556.0'N | 138°39°28.4°F 203
7 ARRHEHZIR 2 BN F2IREE T ot SRk S IR 9 35°05'09.9'N | 138°39'56.0'E 596
Wiz, —r, a7aEREET 1 m JienEL 10 35°04'13.6'N | 138°4027.8"E 796
Db, AL TOaTE LRy araEic onTid 1 35°0712.9'N | 138°39'56.0"E 52
IR LA EE L e 5 2 TR B FEIRAE el Bl E
o o 13 35°03'17.4'N | 138°48'29.8"E 129
T@%Hﬁ]fuﬂm Fﬁb‘- mlbfg i‘/”g, 7 = ET’{ 14 34°50'42.0"N 138°24'11.9"E 776
TFHCDOWTIE, 1 m TEICHEILTZIRREED F & 15 34°5100.0'N | 138°25'59.9"E 849
Gz I 72 [ 72 IR BE O RE RS B AT IS R U 7z, 16 35°03'40.0'N | 138°3322.1"E 120
HEAENREDO S b, REMREYEBEOY 7 a7 7 35°0714.0"N | 138°44'23.9"E 437
R 2 AT DWTIE, 1T ARIZTA T THEIL, BEKIC 8 SOCIAAN | 13S0 Sl
. e i s et e 19 35°0431.9'N | 138°47'25.6"E 476
HEHY,  WIGLHES KU 7 ARG F i 247 192 | 35°0432.0'N | 138°47253"E 477
D TC. ij O 0) 1 ZIKCi'f%Y?‘ﬁE] & L/TC. gjj.y a 7§iﬁ*il'b‘: 20 35°03'04.1"N 138°50'22.6"E 102
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Fig.2  Samplers used in this study.
A: Smith-Mclntyre Grab sampler. B: G.S.-type surface sediments sampler (Ashura).
C: Vibrocorer. D: Gravity corer. E: Piston corer.
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Fig. 4  Core images with X-radiographs of sub-core samples obtained from grab samples.
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FERTHMANELNTVS. $hbb, £2E 155
cm OFRIDS B, a7HE 155-80 cm IZHREADHE
KO KV TH O, ZD Lfid 8.0-55 cm i
BARD IV R, 55-25 cm iFVETAD KW EAO M
Kl T, 2.5-0.8 cm ICIZHU )V bW ER S, 27201,
REED 0.8 cm IFWEIIV D EEZ DAY T O
TRl s .

L5 I O A BN R ORI hiE S xS 15
OkiE 850 m) W Bk, 7T 7HRIRIC Xk % EKIEHERE

Yridkle 7> a2k by a—Farv B gRmE N,
ZEWRYEARN 51, EEHM 9.1 cm T, FEHH
JE, EEHWEEP(ET S M THRES NS Y70
7R (SG15) gL NIz, diabb, a7EE 9.1-
53 cm &, WIKDRWEET, NESOMIRL — KR
Mo _EEBO )V N ERHIRIC LSRN EERT. O
THRED 5.3-0 cm & FLORNE & > v — T A
ZEDHIROMTEI IV N THS. FHICEL > Ik
D)V NERMIRITI RS 5N 5. KIHECE, K
Y7z £ £75 5 )0 NERRIRDHAE S 5. O
JEOME R, MR THREE N5 RIS EERD
5N5. £E28 cm OB ENIc g —FaT
(SA15-2) DFEMIE, I 7% 10.5 cm LU R IEFRAHTR
W —$kIi SV b DSy FHRBIEST HWE IV b B
5. TOFEMET T a7EEICEEED S NEL. 2O
A7 10.8-8.0 cm &5 FITHIRI L% 7k 3 MR D
THO, THIEX 25 cm (FH 8.0-55 cm) D4
YHBGLZ S L MicEbN D, 2OV NEE, B
X 05 cm (¥ 5.5-50 cm) OREYIF &L S O R
OMHIRIRY — MRV MicEbh, Zo iz sik



R 25 AFEE InFRB ORI - SEWTEEA ISR

SC2 SC3 SC3-2 SC4 SC5 SC7 SC11 SC12 SC19 SC19-2
(-33m)  (-57m) (-57m)  (90m) (-84m)  (-48m)  (-52m) (-721m)  (-476m)  (-477 m)
0 »rlt;{ud{siemdlgyl T‘gdl‘sandlgyl 0 mud sand gvl 0 mtjdlsandlg\!lo mu.dlsandlg\lll 0 mydlsandlgyl mud sand gvl 0 mud sand gvl 0 mud sand gvl
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sand shell
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(m) (Median probability)
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Fig.5  Columnar sections of core samples. See Figure 1 for sampling locations of each core.

DIV NENES . mEED 0.5 cm IciFXHEELE
MRHENS. A CHIEHOR|OY 53— a7 (SA15-5;
2£E 185 cm) ©IXIFF CAMETFZRTD, i M
DFHH GREIE 18.5-10.5 cm) (ZAHKIRD — MIEED BE
T 5ROOMKMN SR 2 5D RES. TR G,
TR 10.5-9.0 cm IS HAfRIRD, 9.0-7.0 cm I EYHEEL
ES VR, 7.0-6.5 cm IS KV 72 S TSRS L K,
6.5 cm DL EICBURS )V R ARE® SN, abRIEmIC#E
mEELED RS NS,

SARPETOHIET 3 OKEE 56 m) 5, 1T
aa7o5—¢ o877 o—ck>T, TNETNh
E& 103 cm & 206 cm O O 7 ERIAREE N, F
Tz, 75 THRIRIC & o TR S NI REHREYRRID 5,
EX 122 cm oy 7 a7 Mg sniz. N7 7o
a7 O (SC3) 1, e o2 DDz MC
Ko THRE NS, a7 % 89.0-61.5 cm @D REBl,
FICHERZ EEE S REMRMEN 550, EIH
0.5-1 cm DEROPAENRDEND. TORD ETFD
WEHERY & ORI VIThE v —7TC, WIS
25 EOHERIREIZRED D NRWV. a7 HE 61.5-
0 cm O _EfBiE, ‘EYEELZ & &% S e Bk ©
%, —HWTHBACHEYFDRDEND. ), J
SETF a7 ok (SC3-2) 1%, FEpL FEpna="
M Xk > THERENS. 7 263.0-43.0 cm D
TEBIE, FIAEMENAEZITEY IV THS. H
R R OENB L LI, —IRIcE, JBEX
A 0.5-1.3 cm DHIAD BUWHBHIKL — fRIRD®, L

ZARDWHIRIIS Ve 2 BAE S 5. a7 %I 43.0-0 cm
O, YL A2 o)V NERBTRI TH B .
DIy b EOBFUIEYIEILE L 55,
THEFDZROONS. cnb2Ah0a7ikkle s
ICRRELE N L EHERE Y oY 7 2 758k (SG3) 1k, &
& 12 cm ORTHVEYERLOR 22T 52 )V ME
MR Ths. —HTHVIIFRHBR L E R
WV, 2AROIATERORM LTS 5.
4.1.2 PHUp YR < itk - Mol

B I O SO RIS ATE T B 1T 16 OKEE
120 m) »51%, 77 TERIEIC K 2 RIFHERY D EREL
SNz, TThelEenizg7ariER (SGle) i E
EH 124 cm T, —EICAEMELLERS NS VIV
N E MR TREK S 5.

koI IE S HHT 4 & 5 1%, ALLWiE
DAL RS (R AV EHEEAS, 2010) 28k
TRICHES NI, HigT 4 OKIE 93 m) b,
JIE7 A7 I —ICE>TEX 105 cm D7 i
KL (SC4) MR E NIz, a7kl & REBICH
K 6 cm DR L7, TNLIHITREH» S %z
W CAEYEELOFE LT )V Nk L TR E NS,
—Hicix, B oME RS 5NS. [HUHIERTS
T 7RIS K > THIRE N £gHERYI» 513, B
10.8 cm OH 7 a7 ik (SG4) Wb ntz. HHIdA
YHBRLOF B 23 %)V N TR 5N, a7
FlOR EFRETH 5.

Higi 5 UK 69 m) bk, EXbrar7Io—ic
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Ko TEZ 215 cm a7 ikl (SC5) M E Nz,
COI7ARNE IR EYEELOFEE LIV b THE
REND., —HiciEy v —T 7 EToEAZEDXD
MRz )V b — Wit ZzfEd % L e eic, Hi oM
RSN, [HUCHISR T I 7RI K > TR
WENELEHREYD» S5, EX 13 cm Y7 a7
kL (SG5) Wb N Tz, RARICHYEELOFEE LIk
TEIVEDSRD, —HicEY RS 5 NS, X
7z, B FERICIEEE 1.8 cm ORED 1 HERHS5NS. O
7R E S B & T OO ERHIZANIHZA,
NLANE a7 AR ORI L AR TH 5.

&L iiEd 24 6 & 7 &, ALl
T OVHEGE R CHEEER A e HEEATS, 2010)
RO LS ICRES N, #5556 OKZE 28 mbD B,
75 TERIRIC & % R EHERIEAR O H D ERILE N 7z
TThbionizty 7 a7k (SG6) IFEE 125 cm
TRAEDHRL - RIS X > TR I NS, —IciE
FNT IFHRDLENE. —f, A T0aATIT—%
AWT a7 iR ORI A TN, Wi2Es L
TEaholz. BINEDO a7 34 7O EIc O UG
BoNfzT e, a7 31 TRIKICTE ADIRMAEE
HNHRNT NS, WEOEIAD RO IzDITREIMEN
P lEE oM EL S, a7 I—NEATE AN
STAHEENEZ BN 5.

Higi 7 OKEE 55 m) HHid, I 750k & KEHeRt
YIRS Nz, 787037 7—I1ck>T
BREENa 7k (SCT) &, EEMN 3l ecm TH 5.
IV 31.0-8.0 cm G EICHIYI TRERLE N, HIRE —
A2 & 8705, a7E 8.0-3.0 cm (FHEY) 72
GOMHIRL — PRI 575 %. 37 %E 3.0-0 cm &
DV FEMETHEY MR 28RS, —)5, &
JEHERIRRI D S I E S A 8.8 cm DY T a7k
(SG7) MWE5NTz. a7 %E 6.8-8.8 cm (FHRIRD —
HRIC X > THERRE NS, T 7195 8.8-0.3 cm (3HE
RSS2 L)L MEMRIRRY T, TERICEE 0.2
cm ORI — MR g2 HAEd 2. a7 EE 0.3-0
cm SV ET, FOEE OBEFICIEEYETLZ
EE7E9. INSORMIE, a7kl KELERS.
ZOJKE UT, BB ORIH OENDEZ 5NS.
ixbb, REHEEYERORIERE 9 A 11 H,
7R OREERE 9 A 17 HICHEMEL, OO
9 A 16 HICIZHE 18 Soiic & & 74> T
B X ORI T RKEDEHNH -7z, TODd,
17 HO a7 iR ER ORI, EL)IEan 5

(]

Tl d M 72 & 8 7505 Te O = IR O HIAEE

bNnfe. Liei->7T, 17 HIZBLNa 7wkt
IOV DB 2 I TR E EZ 5N 5.

&L ORENCALE T 2588, 9, 10 5
FO0ehn g REHERYIARI O ADRIE Nz, His 8
OKZE 400 m) TEREE N-REHERYERE D 5,
EX 6 cm o7 a7:0k (SG8) W6z, a7k
J€6.0-2.2 cm (& PR & & 73 5 MR — MR
T, FAICHIRAL L T EEAR - ik THh 2. O

7R 2.2-0 cm (SHERINGE P AEVBELDRRO SNk
VBRIV R TH B, FHiOE L DRFRIE S v—7
ThHs.

Higi 9 UK 600 m) HSERIE Nz REHERY)
A5, EX 4 cm oY 7 a7k (SG9) HE5
Niz. a7HE 4.0-20 cm &, MR - PREETREK
IND. aITEE 2.0-1.5 cm (ZHERRGES YL
MBEDENZVEIR IV TH S, ETFTOWEED
BRIy —7THsb. aAT7HE 1.5-04 cm (ZHIK
- R TR ES b NS, a7 HEE 0.4-0
cm (X FEBICRRD 5Nz & O L AEEILIKS L F TH
5. FHiOWE L OBEFRIE—IBICERENH 5 EDDY
Y—7ThH5.

Higs 10 Ok 800 m) M HERENE Nz K EHERY)
ARSI, EX 34 cm oY 7 a7 ikk (SG10) A
Boniz. aT7HEE 3.4-04 cm X, FEICHHEEE &
a5 ki T, LAkt otERRD 5 NS, O

7R 0.4-0 cm &, EVHEELCHEREMIGEORD 5N
BRIV TH S, MLOWE & DB Y v —
TTH%.

Higi 8 & 902 Hi TIREEHEREYIEENCINZ ¢
TICT 4 A7 =T AT E ORI E ATz
B, WINERZEE TN TE o7z, TDD
B 8 Tk, a7 I —0HINRIC A I - T
WhIEMEDLEN. £, a7 I—O—HITZT
ENT XS IEBNEO BNz 5L, I TRk
DR S RFHERDIEEE & 8755 T eMiERE N
fz. TNHDRWDS, A7 T—NEFEALEALT
KT ECRINAREMEAE Z 5N B, Hisl 9 &
FREDIRNMNE Z 5N S, iz, Hi 10 TlEHT 8
&9 TORAGERDPR2AROREHEZER LS 2
T, a7 ARORIEEZWR LT .

B I IE g B 11 OKEE 54 m) »
5, NA7ua7s—IKL->TEE33lecmDay
Kl (SCL1) MERENE Nz, HHNE, kiYL
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HFEE U T THERRGEIE 2D 5 RO T H
%. 7Y 331.0-75.0 cm &, ¥V NERETTHE
REN, Mk CHRE S N AERPEET 5. i
IKEE 1 em BREOMK I EZ s 5. iz, B
BB HENS. a7 E 75.0-3.0 cm &, AYE
B2 &5 5 WHEI IV M THERE N, —EBICAEY =
A bR 5N %, i O a7 %E 3.0-0 cm 3,
Mk T 2. —J7, FHCHIEDS 7T T HEIC X
> TERIE NI RFHEREY AR 513, BT 102 cm
DY 7 a7k (SG11) BMESNT. Ak, a7 %
€ 10.2-7.2 cm (&) MEMHINAY T, T35 ED
HERSHSEIZERO S NEW. I T7%E 7.2-5.4 cm 132E
B2 EEHITIVNTHAS. a7EHE 54-39 cm &
EYEELORE 22T Bk - Mk TH 5. T
DOfeE L ORFITAYEILE L 6725, a7 HE 39
0 cm ZEVHBELOFE RS I HWEI IV THS.
COXS R, a7 R EFENR.

FH O ORI A7iE S B 17 OkEE 280
m) N5k, 75 THREIC K o> TEBHERYIEED R
WE Nz, cThsiEony7aridk S617) &
EEH 14 cm T, 2ENVEYHBELO B2 213 1ok
TEIV N THRE NS, —HICEEYIEREEZ S
N3 EHEHIHRDENS.

4.1.3 PO © R GES

BT NS ORI E T B i 18 UK
474 m) M5k, 7T TERIEIC K o> TREHEREYER
DHMRIME NI, COXRBHEBYRRIDNSIE, BE
12.7 cm OY 7 a7k (SG18) BES5NTz. Hill,
EYBELOFGE LT L E SV b TREMOU 5N 5.
—HBIC ISR e, AR & E 2 5N B oS
v IR ENS.

EEET R NTE ORI AEICAIE S ST 19
Ok 477 m) TiE, 9 A 15 HE 17 HO 2 [BIOR
TrEERFM LT, wdo k51 9 H 16 HiZiZHm
18 FOMIEIC & & 7R\WERE NS K ORI TR
BOBRAD -T2, WINOHBRICBWTE a7k
& REHREYERI N RIE N, 15 HIKT IS8T+«
a7 I—lc Ko THRRE Nza 7 (SC19) &, £
EM 134 cm TH5. GHEZ, EESETZENRELD
O AEEERLORET R TR O S5NS. T
bbb, AT7HE 134.0-113.0 cm M1 - PETH
%. WAPE 5 cm Oz EH, MEHIZTICHTH AT
b3, Fie, —HHCHBONTDRDEND. AT H
J& 113.0-0 cm 3AEYHEBELOFGE L2V &R 1T

H5H. —EHTHBASMEDNRSENS. 7T TERE
I K> THRINENTRBEHREY N 51, BEE 132 cm
oY 7 ay7iRk (SG19) WMESNTz. HiElE, 2RI
EEELOFGE LM HE SOV F TRO U 5N 5.
—HRIC H AR &5 2 5 N5 BEHHER

5N%. TOX R, a7k ETFEDR.
—J7, 17 BIZZ I8 T 4 a7 I—Ilc &> THRIEN
7za 7kl (SC19-2) 1, EXA 131 ecm TH 5. &
I, FEDEET, TNXO NI EMEELORET
ZRTHRHEOI OGNS, Taxbb, a7%E 131.0-
121.0 cm &, BEENETHRAE 1.6 cm OHEENFE
95, a7 121.0-0 cm X, EEELOFET
V)V NEMTTH S, SRICHENEART, —ib
WCHED/NRMA RS NS, 7T 7TREICK
> CTERIE NI RFHRY AR 51E, BT 131 cm
oY T a7k (SG19-2) WMEFb Nz, HHIE, 2K
WAEYBEELOFE LM LBV N TR 5N
%. —HBIC, AR EE 2 55 BAHBHNRD 5
N%. TOX> R, a7 EFEI R,

TIPS IR O REM S i © B PE 77 AN R
T BFEARICHIE S BT 12 OKEE 722 m) D5,
JI5CT4aA7T—ICE-oTC, EX 174 cm D7
Fl(SC12) WEHE Nz, AL, T EZ &k
I e T LEIZEMBERLOFRE L 2R TR DI 51
5. 3xbb, THOIVEE 174-107 cm &, &
YHEELOFET 5 )V MER L& T ZRE L LT
KEE 5 cm OUEKDOINEER K UEEFEL 7z Hik /N
ICE>THRENS. TDSBa7HE 119-107 cm
&, WK NI RE A - Mg T, v R
FANREF R 75D, £, TOREZATHE
JE 108-119 cm bz > TREMIC FHORHICE
%%, —J, EEOIYEEE 107-0 cm (EAYHEELO
FELUTIY )V NEREE TSR E NS, N ORIk
WEEIEy y—7RERZE D, —HciE, JBEX 15
cm OFRL — MR fE 2 BAEd 2. EaiciEH I % &,
O7EE 61.5 cm ZEEF e UT MIEAGERT B
B RTHS (LAIRTERNITNEA Y —TH).
COBPFHDOZEITHIG LT, B0 X D REEE T,
WHIF RS 5NS. FHS, T7HE 21-29 cm IZb
oo T, HMRZ VYRR BNS. [H Uil
MHERIRENREHEREY D5 1E, EX 126 cm @
Y7 a7kl (SG12) MMabnite. Etid, RIKRICE
YHERLOFEE LTk 2V F TR 5%, —
HICERIEEIRE & 2 5N 2 B0/ Sy FHRRDHEN
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%. COXIEFEHEa7AR AR THS.

BT NS ORER IS (i@ 3 % it 20 OKEE
102m) M5, 7T THIEIC X > TERBHERIRIR
DHMENENTz. TTHLHEEH 123 cm OYT
a7k (SG20) MMES NIz, AHiHE, IS EHE
HICZ L)V NERHIR - R TR D 51
5. 2L BV 2 il onsd. i,
—EICEHBADEDENS.

BT NS OFEM B i 9 B 13 Ok
130 m) M5k, 77 7HRIRIC K > TREHERYIRIR
DHBPFENENTz. TTHhHEET 126 cm DY 7O
7kl (SG13) WMEBE NIz HRZ, i AEYEEL
D772\ oMk — R THREOU bNh 5. &
RICHBRFDEIET 5. GBI O TIE NN, 7 a0
7 I =72 VT a7 iR OREZ i AT, 377 R
FRITE ah o Te. REHEREYERNZ, FiROD
RO TRMOU bNS. £, BRBIEERICHBINE
NI T I8A TRIKICEADERDEED S5 NEh -
fz. TO®, a7 I—NEATEEL o AlHEED
EZbN%.

4.2 e & A

BOLHWERMEIZ SC5 O 7 % 187 cm D HiH
Fr GRS SRG-28) h51F5M 7z 5,318 cal yr BP
THs FE5K, H2HK). LEN-T, Bo5hica
7RIV T et oRE EE 2 5N D, £<
OEHIBHEDEZ /R T D, —HOEMREIC DN TIE
O PNCHEEZET 2. flAE, SC11 DAV RE
2925 cm OHGES GURIES SRG-30) (&, BIfED
iz R9. LhL, FLa7 CHERENMESNEE
EORFEN B X Z 250 cm &1EH D 37 RN EEARF
Yy IDHD, SC11 RUEDBUEDMEZRT DR
TETWiRW. 7z, SC19-2 D7 HE 99 cm DA
ik GRKEIES SRG-26) &, HIEOMHZRT. L
L, MUCHISASERIRE NI SC19 D7 %E 66.5
cm OHGRFTAY 497 cal yr BP 2”9, AAHORMIE
WINOAT BRI ARTH B0, FRIEDEND
JRRIERIHTH 5. TNBHICDOVTIE, SEMDENH]
ERTS CTHEMRT 208D S, £z, FRHE
O FowWizbBEH5N5. SC2 T, 7 58
cm DHRF GREES SRG-3) MBUEDE/RT. —
i, TED Fioa7EE 29 cm OHEY GAK
#5 SRG-4) 1% 953 cal yr BP /R L, WilizL T\ 5.
DI, SRG-4 OFKHIFREI L& D TH S TIHE
W 5.

5. % HKHERPIOIBIK T Tt 2

BHED 1G5 N7 3 7 E RO G ORI I
RFAEAIE DFRERICIEDNT, HREYIOEKR T 1t
RIDNTELRT 5.

5.1 P04 © LGN - O ER DD

g2 oa7iEkl SC2 &, FICHEYIERLOFHE
LUl HiRi BRI CRBO T 51 5. R,
2,735 cal yr BP LIS 727R 9. F7z, Hiig 2 137Kk 33
m TGN ORE FIChiEd 2. Liehi-> T,
SC2 DHERNE, BIfED Enifi /K ER O REMIHERTY) & 7
ZA5N%. RS, BEREEICEYEELFET S )T
T, —C, YRG0V IS HEDENS
WHEPHET S, 2O &, EHERICIZEYTES)IC
Ko THIHENHERHIE N E NS — /T, AV R
EEixoT (e, Ab—L) ZlEHERMN U
EIRIRENS.

Higd 3 D7 iR SC3 BXU SC3-2 i, WIng
FACHEYBELOFEE U TeiPE )V b — AR B HERTY)
TR 6N%. — A TVINEHEREENKE
W EWRTHS. R, SC3-2 F, a7 E 263
cm Oy M (277 H%E 247.5 cm) T 516 cal yr BP
DFERMEMEENT VS, HigT 3 13KIE 57 m T=
TRPEIMEOREN - BEMYMICOIES 5. X7z,
O3 JERAE, JEEHmE OIERMEET S L LI
LG A E D b DMt RN Z WD, X
Yy RO =LRPEPIFERO b AR ERE N
TW3 (Yoshikawa and Nemoto, 2010). L7zh->C,
SC3 BXT SC3-2 OHEMEYNE, BUED sk HERHD
FEWIHEREYI T, FRC, ZROUERMIIGZ2 ) 5 50
TR ENEZBNS. &TAT, SC3 &Rk
IR R B ZPHE T 5. Ikbb, a7 REE 62,
70,90, 93 cm ICBWTEE D 5 mm FET | RO
Jg & — TR RS, TSR
HOENBWELKEEE LTS SIS, £/, 20X
5 75efEld, SC3 LI/KGEMIFEI LTI EFFIChIET %
SC3-2 ML IFFH NIz, R ~\DERME I
V. ZTOX D AR MORHEZ, fluid mud
HER & FId 2 (PEHE - £, 2009). FFIC, Higd
3 AHEEALH A & DINFIRO B 2m < 2T % T &
5, ZENFEFEOBKIRIC & &5 > TER S Nz nEE
HENEZEN5.

FAEHREA OIS 14 & 15 1%, 2009 FEEAEH
EBICK D MERIE O ZIENECTEE NS
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Table 2 Results of radiocarbon age determination.

Sample# | Core#t Section l(iigrfso erzt(izr;l)) Cor(i Sgpth Material “{ggt cal yr BP (mcd;il g;ro]lj:bility)
SRG-1 SC2 CcC 3.0 110.0 bivalves 1119 2677—2814 2735
SRG-2 SC2 1 61.0 85.0 bivalves 263 0-150 88
SRG-3 SC2 1 34.0 58.0 gastropods 133 0
SRG-4 SC2 1 5.0 29.0 bivalves 87 887—-1046 953
SRG-5 SC3 1 83.0 97.0 bivalves 91 42-244 132
SRG-6 SC3 1 57.5 71.5 bivalves 71 0
SRG-7 SC-3 1 15.0 29.0 bivalves 354 0
SRG-8 SC3-2 CcC 13.5 247.5 gastropods 50 462-570 516
SRG-9 SC3-2 1&2 80.0 212.0 bivalves 65 278-433 354

SRG-10 | SC3-2 1&2 2.0 134.0 bivalves 109 0
SRG-11 SC3-2 3 62.5 96.5 bivalves 25 0

SRG-12 SC3-2 3 15.0 49.0 gastropods 20 0

SRG-13 SC3-2 4 24.0 24.0 bivalves 11 0

SRG-14 SC4 CC 24.5 97.5 echinoids 3

SRG-15 SC4 1 12.5 12.5 echinoids 14 0

SRG-16 SC5 1 59.0 174.0 | foraminifera? 1

SRG-28 SC5 1 72.0 187.0 bivalves 60 52085447 5318

SRG-29 SC5 2 75.0 90.0 bivalves 22 4586—4812 4714

SRG-17 SC5 2 60.0 75.0 bivalves 5

SRG-18 SC5 2 36.0 51.0 bivalves 16 4419-4719 4566

SRG-30 SCI11 1 73.0 292.5 bivalves 15 0

SRG-19 SCI11 3 27.0 48.0 bivalves 48 0

SRG-20 SCI11 4 8.0 8.0 bivalves 2733 0

SRG-21 SC12 1 74.5 125.5 bivalves 222 3477-3686 3588

SRG-22 SC12 2 24.0 24.0 [ Plant fragment 35 0

SRG-23 SC19 CC 33.0 130.0 bivalves 6

SRG-31 SC19 CcC 33.0 130.0 bivalves 46 40704357 4203

SRG-24 SC19 1&2 66.5 66.5 echinoids 148 441-546 497

SRG-25 SC19 1&2 35.5 35.5 gastropods 5 0

SRG-26 | SC19-2 1&2 99.0 99.0 | Plant fragment 7 0

SRG-27 [ SC19-2 1&2 27.0 27.0 | Plant fragment 11 0

* AR =133+ 16 yr (Z{ifi*l:k5 ; Shishikura et al., 2007). SRG-14, 16, 17, 23 3RV R TH - 72720, METE A o7z

FIt (Matsumoto et al, 2012) D 5 5, 7k‘¥%75“?%2< PAY

E%Wéhhﬂﬂ@&%ﬁ@wﬁh%@ﬁ@&w@%
Kt Jg O LI AEYHEELZ R T2 WK 2L FE D&
v MBSO END. ThiE, HikiZ—EX A ol
THO, DX S HEHRYHIEBISGEDENS &3,
2009 FEDBBVEHERIC TN 5 DHERT L 7=l gEME 2

B9 5., £z, HS 14 TE, ZORCEX—E
24 EFEZSNDMMREPDFEL, THICE A
EELIEFEDHSNEW. Lizh>T, TOTMiOR—E
XA TE 2009 EDA NV SHEREY) T H B ATREMED
HB. —J, HiS 15 TlE, HRRSSHIBED TS %
FIRIHD 3 2 WG MRS — FHKL S L s D23y F- DV EILE
T HME TV N EYHEELZ R DY)V Mgz bk

24

133 + 16 yr (Miura Peninsura; Shishikura et al., 2007). SRG-14, 16, 17, and 23 are too small samples for the dating.

AT MLISHFES B, DX S B EE DS Eok:
B, NS OHEREIAVKP T ARHERTY) T & % AT RE
MZREd 5. LML, PHET 520 MEIC YL
NRHLNB T LiE, A& T OWEEOHEREIC
[KAEEYIDERET 5 72 OB OFHEZ R L TH
D, TOFMIOWEED 2009 FFORE A XV FED
HWEDTHBAHENED D SH. TNHDMEERD =8
&, PCs ® “'°Pb 7% & DREA @ﬁﬁl%lﬂ*@@(ﬁﬂi
MRATHO, BUEC N Z2EK MR ThH 5. EiHER
OHEREIEF & 2009 EERMIBHIE DB DV T,
T DORERERNHH L ICHE, BT TFET
b5%.
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Preliminary results of bathymetric mapping off Shizuoka and Fuji cities,
Suruga Bay

FOHESRAE T - ol !
Kohsaku Arai'” and Tomoyuki Sato'

Abstract: Bathymetric mapping was carried out on the shallow area off Shizuoka and Fuji cities, Suruga Bay. The high-

resolution bathymetric map provides a topographical traceability of the Fujikawa-Kako Faults zone within the Suruga

Bay. We found clear north-south direction lineaments in the study area. Suruga Trough are located northeastern area of the

Philippine Sea Plate is being subducted beneath the Eurasian Plate. The bathymetric map shows that the Suruga Trough is

traceable to the western area of the Fujikawa-Kako Falts zone, rather than to the mouth of the Fujikawa River.

Keywords: Bathymetry, Suruga bay, Suruga Trough, Faults zone, Fujikawa River
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Fig. 1  Geological map of the survey area (modified after Sugiyama et al., 2010).
Blue rectangle indicates the bathymetric survey area.
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Tablel List of equipment and specification for shallow areas survey.
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Table 2 List of equipment and specification for offshore areas survey.
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on Headquarters for Earthquake Research Promotion (2010).
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High-resolution aeromagnetic survey in the coastal zone of
the Suruga Bay area, central Japan

RAEEHE - pig I LI

1%

Shigeo Okuma

, Tadashi Nakatsuka' and Yusuke Yamaya'

Abstract: A regional aeromagnetic map of the coastal zone of the Suruga Bay area (total magnetic intensity) has been made

for a planning of a new high-resolution aecromagnetic survey overt the area and has resulted in a preparatory compilation of

the Digital Geoscience Map of the area. The total magnetic intensity anomalies within the area have been extracted from

the aeromagnetic anomaly database on a smoothed surface 1,500 m above terrain. According to the map, a magnetic high

is present over the southern part of the Kambara Hill, where the Iriyamase Fault and Iriyama Fault lie eastern and western

foots of the hill, respectively. To better map magnetic anomalies of the area, a new high-resolution aeromagnetic survey was

planned and is being conducted with an installation of survey equipment on a Eurocopter AS350B3. Since the survey has not

been completed yet, the regional aeromagnetic map, and the equipment and plan of the survey will be presented in this report.
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Fig.1 Shade aeromagnetic Map of the Coastal Zone of the Suruga Bay area (Total Magnetic Intensity) compiled from existing

data.

Reduction surface is 1,500 m above terrain. Contour interval is 25 nT. Broken lines indicate negative values.
A rectangle bounded by black solid lines indicates the area for a new high-resolution aeromagnetic survey. Thick red
solid lines show active faults (Research Group for Active Faults of Japan, 1991).
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Survey helicopter employed for the acromagnetic survey
over the Coastal Zone of the Suruga Bay area (Okuma
and Nakatsuka, 2013).

Eurocopter AS350B3 owned by Nakanihon Air Service

Fig. 2

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 Shiraoi Gliderport, Shiraoi,
Hokkaido and so forth.
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Sensor of CS2 Cesium magnetometer (Okuma and
Nakatsuka, 2013).

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

Fig. 3
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£ibiiild GNSS %5 (Novatel ProPak 6).

Airborne navigation system (Okuma and Nakatsuka,
2013).

Upper left: LiNav by AGNAYV, Canada. Lower center
is the pilot indicator. This equipment is used as inputs
of waypoints and displays of flightline paths and
operated by a navigator during the survey. Right edge
is ProPak 6 GNSS receiver.
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Date acquisition system on board (1) (Okuma and
Nakatsuka, 2013).

A keyboard, a 15 " LED display and a video deck are
mounted on the ceiling of a rack with three shelves.

A pressure altimeter, a GPS logger and a PDA as its
controller were used to be mounted with a power supply
on the top shelf but will be rearranged by the recent
modification. A sensor coupler is mounted on the middle
shelf.

A rack-mounted windows PC is mounted on the bottom
shelf (see Fig. 7).
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Antennas of a radar altimeter (Okuma and Nakatsuka,
2013).

Owned by Nakanihon Air Service Co., Ltd. The antennas
are mounted on the fore tip of a step of the skid of
helicopter.
A CCD sensor of video camera is installed between the

antennas.

R oD 7= > k PC (HPC Systems HPC1000-
CD104R4). MS Windows THifE. PCI Bik&D A/D %
#R— K PCI-1718HDU-AE (77 RAVF v & (Kk))
LW A Y v 2R — F GT210PCL-8 (GuideTech,
USA) 29 %.

Date acquisition system on board (2) (Okuma and
Nakatsuka, 2013).

A rack-mounted PC (HPC Systems HPC1000-CD104
R4) is operated by MS Windows and used for data
acquisition on board. Advantech PCI-1718HDU-AE,
Universal PCI Multifunction Card and GuideTech
GT210PCI-8, Frequency Counter Card are installed
inside.
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Ocean bottom gravity survey in the coastal area of the Suruga Bay,
central Japan

RESCHE "« BRRIES - I s
Shigeo Okuma'’, Masao Komazawa', Ayumu Miyakawa' and Atsushi Oshida

Abstract: To better understand the shallow underground structure of the coastal area of the Suruga Bay, an ocean bottom
gravity survey was conducted from late September to early October, 2013. 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 50. 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/cm3, a gravity low elongated
in the east-west direction lies offshore from Yui to Kambara areas. Its western and eastern edges seem to correspond to
the southern extensions of the Iriyama Fault and Iriyamase Fault, respectively. In the Uchiura Bay, a gravity low is also

distributed implying a basement low below the shelf.

Keywords: ocean bottom gravity survey, Bouguer anomalies, Suruga Bay, Yui, Fuji city, active fault, Fujikawa-kako fault
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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 Suruga Bay area,

central Japan
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Survey period September 21 — October 5, 2013

REESNDEDICDHD>TVBEDN, AVAT

Survey area Refer to Fig.1

LCIRINEAERNIC H % EHBhZE8H H hAs

Survey vessel

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

XK DAREDRFFE N, B, HEAEIE L

NIUVHHEDEE N 5. KSR, R RHES)

FLEUT, £00lmGal Th3. i,

Co., Ltd.)
Station number 50 points
Navigation / Station location | DGPS
recovery
Base ports Shizu-ura Port (September 21-25), Numazu, Shizuoka Pref.

MBI IR O STE T = v 7 D2 DHE

Yui Port (September 26 — October 5), Shizuoka, Shizuoka Pref.

Reference  absolute — gravity
station

Shizuoka GS (9G1-SHIZUOK, 34°58°34”N, 138°24’13”E,
979741.63 mGal)
(https://vldb.gsi.go.jp/cgi/grav_sel.pl/map_select)

Survey instruments

At sea

Ocean bottom gravimeter: OBG-2 (Sensor: Scintrex CG-5 with
custom software/hardware  (No. 081240453), Canada)

DGPS: Crescent R100, Hemisphere Inc., USA

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

Echo sounder: PDR-1300, Senbon Denki, PDR-104, Senbon
Denki, CVS-1410, Koden Electronics Co., Ltd.

Pressure sensor: miniIPS, Valeport Ltd., UK

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

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

Contractor

Kawasaki Geological Engineering Co., Ltd.
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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.
Ef4m) DINTH 5.
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# (B SR EE CVS-
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G2 72 2 VIR U Te.
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REDHIAID 217> T 3. 735, CTD(Conductivity
Temperature Depth Profiler) 12 & % #ll & (5 3)
Z 1 HIC TS L, EHRHS X2 REMED 5 DK
FEANOFEHIEZ T o 72, F 7z, [ERIC CTD Ol
TEI D EEITRIEIC X 5 /KET — 2 DEWRAIEZTT >
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PLAFIER O 7 — 25 G T NIHBRTIRT & /K e R A
O 1 RO IR T — 2 25 ST HP 5 ATFL,
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07— 2 3BT A OBIEAE R 5 O & THAE
ENB e, W7 — 2 ICBERE R O 2 A T
WRUEFEpKE (TP) JEHE (B O#IfzicZ#L
V5.

5. 1)) 7 — X DRUALTILE & Uitk

T =7 =BT 2108720, KL EDT
#— Ul FEIC & > TREMEZITY, BT —2%
Mt U7z, HUBRHIEICBI LTI, Bl - gt & & bk
DHERIC & 2 L OERT R 2 18 U T8RP D%
BIETEEIT 25T L7z (B, 1988). HJE

BHE 3  CTD Em 5t
Photo 3 CTD (Conductivity Temperature Depth profiler) measurements.
CTD: MIDAS CTD, Valeport Ltd., UK.
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FREZIETATICOMT % (B3R, 4. MFER
DHOT—7—HEX B3IX) T3, KEHERE
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—J, MM O GEEDM) T, JREOK
HIRBE OGN TRAMMNEEEIREN L,
IICTEHT B =D LEH (BiE»y, 2010)
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LR WATREMEZ R LT 5.
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Bouguer anomalies of the coastal area of the Suruga Bay 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.
Shaded terrain relief is superimposed.

il 28
Numazu, 24

A
Suruga Bay, y

54 B35 & OHIHIII RIS & 2 BRI 7 — 7 — Y. (REEIER 2.3g/em®. a2 X —RikRIE 1 mGal.

Fig. 4

TR OMHRD T > Z—I3 < IEE L BffiZR . HsDlZw I HE.

Bouguer anomalies of the coastal area of the Suruga Bay 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. Shaded terrain relief is superimpose
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Shallow seismic reflection survey at the Miho peninsula, Shizuoka City

IR T - iR

Al AR

Kazuo Yamaguchi'*, Shinobu Ito' and Ryohei Iritani'?

Abstract: We conducted P-wave high-resolution shallow seismic reflection survey near the point of Miho peninsula,

Shizuoka City, to obtain subsurface structure between 100m and 300m deep. E-W and N-S orthogonal survey lines were set

along paved road, unpaved road and baseball sub-ground. They are approximately 600m and 400m long, respectively. The

preliminary CMP stacked sections show several continuous reflectors between 60m and 400m in depth. Reflector of 60m in

depth is correlated to the boundary detected by nearby boring cores. Below 60m, reflectors dip southward with 4 to 13 degree

apparently in the N-S section. Dips of shallow reflectors are larger than those of deep reflectors. Onlap structure is perceived

between 100m and 200m in depth.

Keywords: high-resolution shallow seismic reflection survey, subsurface structure, Miho peninsula
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i e T3 oD = R4 5 S i A+ i TERE 100m ~ 300m
e HERIE b U C IR GHE R R E 2 HE LTz, JIR
W EPE AT AR S8 600m, FEIE/T A 400m O E A
2R RE Ul PRI R Wi ZERC L, 18
J& 60m ~ 400m DFIH THEEDHEED B S THIZ
PEA Tz, VRIE 60m 530 O K I RFE £5 D R — V)
V7 a7 CHER S NI R -57m OHEEI R & 1F1F—
5. 60m LI, AL/ TRENT 4 5 13
JEDmER O KM R SN, HE DI D F7 HME
FIMAEV. BEE 100m ~ 200m HiEict oy 7
iGN EH BN,

1. BUBIC

NaREOME - EWEHE) 070y 7 Mg,
FpR 25 SEREIC BRI ML 2 MG & U T &
ZHED TS, BRIMEIERICALIE S 2 =R, M
PHIC & 2 L5 & A RN HERI O EGIR E 72 D,
NS OHERYIMKIC X > TERINERE N IcEST
WECTdH B (MKHIED, 1998, 2000). ={RF D

BERE, R—1V 2 T8ROSR A LR
DNVTHETENT WS (IKHIZD, 1998). HEIEH
(2014) X =R LB OEFZRIAT % 72D =1L S
JeH AL TR 7T0m DR—Y V FRER LTz, R—
YT OMICET % T & L =R O RS2
EMCT BT EREME LT, Va2 @S T
BB I K %l PRS2 S L 7.

2. M

TR SR T KR = AT O T K OEF BRI
BNICEREL (B 1K, H2K). 1 EESH
600m C, [H=ARbT > R B HHERAANRTERGIC
FEBHHRWGSTADT AT 7))V M EEEERTH S (553
@). PR 2 1[ZEEH 400m T, BFERFUELE A O M
(51 — 42), AN TWRWVAREESER ([F 43
—84), 7 A7 )b EiEER (A 85 — 192) TH %
(55 31X (b). KR 1M 199 L HIHR 2 Wk 84 Tl
HHRIZZZ72 9 %, I 1 OREIE 1m — 4m, IR 2
DOREEZ 09m — 43m TH 5. HWER1 &ER—=V 5
GS-MMB-1( fJ51E, 2014) OFEEEZHK 27m TH 5.

B 1 RICHEDONERE T, H3K (0, (d) I

* Correspondence

' EESEFR ST I AR & o X — MBS HIFZEEREY  (AIST, Geological Survey of Japan, Institute of Geology and Geoinformation)

PHAE, vabN)bPx (#k)  (Presently, Schlumberger K.K.)
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Fig. 1  Survey area map.

The rectangle shows area of Fig. 2. The basemap is from Geospatial Information Authority of Japan.
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(a) Survey lines

(b) CMP lines
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Seismic lines.
(a) Survey lines with station number (2m interval), (b) CMP lines with CMP numbers (1m interval).

GS-MMB-1 is from Ishihara et al. (2014). The basemap is from Geospatial Information Authority of Japan.
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(a) Line1

(b) Line2
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Fig. 3 Photos of survey lines and instruments.
(a) linel, (b) line2, (c) Pwave Yuatsu impactor, (d) Receiver and remote unit.

1R ERETT LR

Tablel Survey parameters and instruments.

BliR 4 HBIER1 BIER2
BEEAH 282 191
B2 A3 288 192
BRES 7—294 1—192
Eﬁﬁ%\a —192EFEHDZEIRA
EELI—48THE, 49— _ - )
RERREN 0B HOBRAEEEL1 | (PERREDELERCTE
—96THE, 972880 Zik =
HEBETELIT—288THE
REFF [ -
AEFEAH k26528180 —19H Frk26%E2H17H
CMPEE 1—562 1—386
CMP% 562 386
CMPAIRE 561m 385m
D aEk 27m(CMP271)
=R PECHEA /O A(GhEREI PR AR
HE miilE 2m
FKE/N\FY 1 EFTEE
FEMEK 5[] & 5L E10[E]
2R3 GS20-DM(GeoSpace&l)
Z ik A EE 2m
ZiRaR{E HE/ZiRa
BEIERE 28Hz
1ZeneE DSS-12(>a—a LAY
FrrILE 192¢ch
iR 1s
7)) U5 R 0.5ms
CMPE&# Z4£96
CMPE @ 1m
BIHRR = SRS 1B 199 =BI#22;8 £584, BI#21CMP381=BI#22CMP167
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Fig.4  Shot records.

(a) linel, (b) line2. SOURCE is source point number, RECEIVER is receiver point number.
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Table2 Processing menu of seismic data. MERlic&kD, Fimmya CMP ESREERmX, <o
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Fig. 5 Linel Preliminary seismic sections.
(a) CMP stacked time section, (b) Migrated time sections, (c) Depth section. Vertical ~exaggeration of depth section is 1.
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Line2 Preliminary seismic sections.

(a) CMP stacked time section, (b) Migrated time sections,
(c) Depth section. Vertical exaggeration of depth section is 1.

M1 OMFHZENL—ALE (BT7TK). ZHTOK
BHOMSIZ B TH S, AlFTWTNOHRTE K
60m fFTic i L, JIR 1 THThICHER, HR
2THIMNICHERTHS. AD BN () X, %
FAIE 72 EE IS EEIE 25 ~ 30m 34 D I Wi 7
ARV BRSNS (KEHTHAT). E 20m LUK
DAY MIEORFD BRI ETH S, AD
IICIFEBOEF O RO KSHNHEZ SNz, HIER
1 @ B &, B O buried focus KD (CMP160
& 410 i, EFF0.15~02s) AT L—v 3y
WIKEOMERELTA A=V ENZEEZTHL—AL
fo. WER2 DB, C, D, EZWVWIhdigshxBik
ZRUMICHRIT %, RN ORI B S IEIC 13
JE, 13/, T/, AETHO, ROKHNHDH NG
WKHTH K D ERNZATHS. A — BEIOK S B
WK LTAY Ty TOBRICHS.

HIRR 1m0 5T GS-MMB-1 (A EIED, 2014) D
Hifg X 7y 72 AL U CrEIC &2 Lie. a7 O
FZ, S -6 9m ~ -63 mAVPIEEE, -63 m~ -57
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mOWEEE TH 5 (HEIEH, 2014). K=V 5
O -57m OHEEIF & KT A OTREIFIZIE—L,
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Seismic Reflection Survey around the Mouth of Fuji River

R -
Shinobu Ito",

TR ' - AT

Kazuo Yamaguchi' and Ryohei Iritani'?

Abstract: We conducted a seismic reflection survey on two lines around the Mouth of Fuji River in February 2014. We

named one line along the coastline FJK1 and another line FIK2. Both survey lines cross over the Iriyamase Fault. In the

depth profile of FJK1, we identified several gaps of stratification, and they incline towards west. The deeper the gaps area,

the smaller the dip angle becomes. It is deduced that the branches of Iriyamase Fault distributed over 1,000m widths at the

surface in this area, and that the branches converge on one fault at the depths.

Keywords: seismic reflection survey, fault, Fuji River, Iriyamase Fault
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Survey lines on the Digital Map 25,000 (Map Image) published by Geospatial
Information Authority of Japan. Gray lines are faults by the Headquarters for
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Earthquake Research Promotion in Japan.
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Geological investigation of the Quaternary deposits underlying the plains in
the coastal area of the northern Suruga Bay, Japan

FAIRGE 12 - KIS U AIBIERE ° - R
Takeshi Ishihara'?, Kiyohide Mizuno'~, Misao Hongo® and Takashi Hosoya *

Abstract: We investigated the Quaternary deposits underlying the plains in the coastal area of the northern Suruga Bay,
Japan, based on analysis of drill cores (GS-MMB-1, GS-FJG-1) and columnar sections. In the Shimizu Lowland, top elevation
of marine deposit and base elevation of the Latest Pleistocene-Holocene incised valley fills suggested uplifting in the coastal
area. In the northern Miho Peninsula, spit developed between the Kofun Period and the Middle Ages. Near the GS-FJG-1 core

in the Fujigawa-kako Lowland, gravel of incised valley fill deposited over 100 m thickness, suggesting that the active fault

runs on the west of the GS-FJG-1 core site.

Keywords: coastal plain, drilling survey, subsurface geology, active fault, Suruga Bay
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Geologic map of the Northern Suruga Bay, locality of cores and boring samples, and lines of geologic sections.
Geologic map is simplified after Geological Survey of Japan, AIST (ed.) (2012). Locality of active faults are after
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Geologic columnar sections of the GS-MMB-1 and GS-FJG-1 cores.
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Table 1 Results of radiocarbon age determination.
Depth Elevation . Measured 14C 513C Conventional 14C Calibrated Age (10) Calibrated Age (20)
Lab code Core (m) my Vet e (v BR) (%o) age (y BP) (cal BP) (cal BP)
552-563 543-570

AAA-132194  GS-MMB-1  6.05 -4.60 wood 650420  -27.91+0.31 600 + 20 290-640 £82.650
I1AAA-132195  GS-MMB-1  29.27 -27.87 crab 1330+ 20 3.00+£0.26 1790 + 20 1295-1349 1278-1383
I1AAA-132196  GS-MMB-1  30.73 -29.33 shell 1610+ 20 1.32+0.29 2040 + 20 1550-1634 1533-1681
IAAA-132197  GS-MMB-1  31.75 -30.35 shell 1650+20  2.87+0.28 211020 1631-1725 1600-1779
IAAA-133718  GS-MMB-1  37.65 -36.25 shell 1950 + 20 -0.72+0.30 2340 + 20 1911-1996 1875-2045
IAAA-133719  GS-MMB-1  41.50 -40.10 shell 2980+20  3.77+0.29 3450 + 30 ggggg?g 3232-3401
IAAA-133720  GS-MMB-1  47.52 -46.12 shell 3960 + 30 250 £0.25 4410+ 30 4508-4610 4445-4680
I1AAA-133721  GS-MMB-1 5143 -50.03 shell 7000 + 30 2.25+0.27 7440 £ 30 7864-7939 7825-7970
IAAA-133722  GS-MMB-1  58.12 -56.72 shell 9980+40  0.56+0.38 10400 + 40 11325-11591 11265-11723
IAAA-134159  GS-FJG-1  89.15 7445  wood >53,910 -26.74 +0.77 >53,911
I1AAA-133725 smz01 8.30 3.70 shell 6860 + 30 0.20+0.28 7270 + 30 7677-7765 7649-7814
IAAA-133726  smz02 9.30 -2.10 shell 4060 + 30 2.98+0.27 4520 + 30 4685-4795 4615-4811
IAAA-133727  smz02 14.30 -7.10 shell 40260 + 590 2.50+0.31 40700 + 590 43351-44418 42957-45002

SR E I, RS HBA ZaOWE Y IV kb~
2OV NEMIE TRERCE N, BRI BT RRE T
%. EEOI)V FEMETICIE, wIk0 RV
M5~10 cm OFJETHAET 5. PEEH 50.50 ~
37.50 m I EHE NS HRIZ I Pecten albicans (A X
YHA) T, FMIC Tonna luteostoma (V> aiA)
> Paphia sp. (AX L HA$H), Glossaulax vesicalis (&
AW RA&) BNHEBEND. HER 5050 m IETIE,
Haustator cingulifera (Y. X3V HA X)) HpEHT
%. F7z, BRE 43.22 m I Carcinoplax longimanus (L
YaAYHZ) DWFAREND. TNHEOHKRKD,
#) 11,500 ~ 1,350 cal BP OB TERRFAAED TS
nTwz GE1R). Dbocens, il
SNERER S CHERS L 7 5o D iR CH % &
AbN%. iz, GHPHEHEOZILNSAT, T
JE#) 50.50 m Z5ilc FARE b A mich B &
AbNb.

IR L, WOE L EEE C D EN 55 5.
AEF=RPEEZHBT 2TOWEHERY) L IR N 5.
BRI 6.00 mIcF NSRS 5134 600 cal BP D
R R FERAERENE S Tz, g OFERE S
EiEd 5L, ZREEIEREARC LB lEFRICIE
ERWBHOTET, PHEICOENEE L EEZD
ns.

ek irid, TESHOEEE O NS 1 a0k & s e
JEH D 12 3R CEME L 72 GB 3 XD, fEMbah 53,
VEIER) 50 m (L& Bl 2 DOEMBEEES (Thi &
D MMB- TBXIUTMMB- 1) ICKDT ST EMNTE
%. i MMB- T #1Z, Quercus (AFZjg@ar <o
HiJg) MWMEET, Cryptomeria (AF)E) M UK.
Cephalotaxus (A 2 AV E) &, LR E LT

FEHIRDE. KTz Abies (E3X)®), Fagus (7 F)&),
Carpinus/Ostrya (7T I@,/ 7Y RJ&E), Betula (1
N FE) BXC Alnus ON> 7 Fg) & Bhiod &
Pl U CREH MO0 Em L. —75, EAidD MMB- 1
WX, Crypromeria hh &% 7% 5%, Taxodiaceae (A
FH), Cupressaceae (b / FF) AT hic Xk<.
Quercus 33 X U Cyclobalanopsis () Z &7 7177 > i
JB) 72 10% A 5. Castanopsis/Pasania (¥ A ./
FIE/ T NTAJE) IMERIZED B JEALICHE K L
CTHEWM T %. —75, Fagus, Carpinus/Ostrya, Betula,
Alnus, Juglans/Pterocarya (7 )V3)@ /I 7)IVI)E),
Ulmus/Zelkova (= VL& / 7V F)8) 138D TIERHETH
5. TOXI MM S, MMB- DOtk
Wi EEB B i RIS TR % il
WTHH, MMB- | Fild AFEZ 3 & Ui e s
W (HERREAR) Tholc e BEZABN5. BEIHE
E LR U CHRiE - dmfic R o T e HEE S NS, W{EM
HOBROFERIT I XZ 7,000 ~ 5,000 Fhij & HEE
EN5.

B, BB HEROMEIK 2 7 OMREE OIEK 7
fiR (hH, 1988) L tigd 2 &, Yotk
BEEE Tl Cyclobalanopsis O H RN AT D In o
KOKKRZITIENS. L L, BEyRICBIT S0
FiJE DIEM DATAE R Tld, MO IEMBELE & [FkE
IC Cryptomeria DEEAZEENE LN TV S (IEH,
1992 ; B ,2007). TN HREFET S L, Cyclo-
balanopsis D BN 2RI DN K S ICHRZIT 5
NBHHE, PFHEHOEHEL X CHEHICAFEZ 3
hE LTEMB BN L Tz Th 5 EHEES N S.

¥, COR—VYYFTa7icid, wlER
DBEAACIEHELTVWEVWEZEZLSNTVS
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Pollen diagrams of the GS-MMB-1 core. (trees and shrub)
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Matasequoia( X 22 24 7 &) {EMDDPETIEH %M
BENTVS. THUIERLBIC 0T % AT ELL
ATOHIE D S OFFE LA & U THER L 72 RTREED =
.

HEBIOTE S X SERT I D HERYI TH 2 15, 00K -
TWBDOWETH 5. GS-MMB 2 7 ix DO RHER—
VY JERTE, FEEDODIEREO N i 10-30 &
g, Bk B K90, KM - SRRSO
JE OWFRHEREYIE, NAED 5-15 FBEZ/RT T &N%
<, ORMEHRE L TWABREAADNS.

(2) GS-FJG-1 a7
GS-FJG-1 a7 D, ZIEFRTHHENS%2

o
~

79e@

1se 601

CGE2K) Y, %7523 m (5 -60.55 m) Z5i
I E R0 En%. FElomERE, Mtozas e
5~ 40 mmEEDOHEEN ERTH 5. HE 89.10-
89.20 m (@ -74.5 ~ -74.4 m) L DORRESE d»
SR DERELE N, >53,910 BP Ot B4R
x5, —J, EMoiEEEE ¢ 10 ~ 80 mm &
JEDOHR~KEEFRT, A 100~ 150 mm DEDL
FHEND. BRI TRHEDZBICKEL kS
B 752 m~71.0 m (F%% -60.5 ~ -56.3 m) {3
(I3 7% 20cm Z B 2 2 ZIE~ KA BB AN &
FN (AR 60 cm), EAOHNBERZEZIE D
EERRMCHIRI CHEDOE ONRD NS, M E
DEMEICBNTE, WhE, Fy—b, HA, ZlE,
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Zila, s, ez E2ED 5750, dilE
D SMHENZNDHAREEDEFTENTVS.

3. R—V TR L T DR

RIS IR O IR OB R — U > Rk
BRZIEL, HFHEICOWTHRE L. ARRNE
RIOUNERIC 72 > T FR AR D DARIRKE R DU &
MR OFFA Z15T, DN 9,200 sl EDORIRKE R
DM ZEZT Tz, £z, BRELAE SN FITLT
W5 Mg KA E R i@ T T
ZAIRKER 415 e EH Lz, coEh, &kl
b, E g E R ZE Y 1 b [Kunijiban) (1A
WHERT, 2013), [HRRAEME SR HPRIE RS X T L)
(D) DS ETBOMKMZ AF L. £, &
17 (1986), [FE e (1978, 1981), #AJF (1997),
i (1999), FJII (1996), Frdph T.2%HT (1967),
R (1998) ICFi#ME N TV A FIRKEHEK L 7.
MR DRRRBIRRIE, HEAI G - #2ED), LI
2, MR ORI AN A IS H % & DZFRN
TENL, XMLIEATE Hbzirof. HEEA
Flod 3 R—1D) v 7ERICDOWTIE, —EBCHR D
R PR B FRRNE 217> 72

ANGFZE TR - ZREBICBNT, K-V
TRRRBfENT > A7 L ORKE, 2011) ZHWT, 8
TE U7z Wrmi AR I iE 100 ~ 200 m OFFHICEHEN S
A=V Y TFRRRZER TR U, W7z
ER LTz (B4~ 6 X). BRODIRWE LI K
G W X2 ER LT AW, GS-FIG-1 a7
EOH FRESEICDWTHREDR—1 > 7ER, BHEW
TRMEZTER U, &k, ARETIE, REOKD
RAHI E CICHERS U 7o PR B E 5 K O 2 NLLii
OHiE D FifiZe, (HHE K & U TR L 7.

(1) WK T =HEE G4~ 6K
KD R IOV TCiE, L-@kE (1972),
FIR) (1966), #uja (1989, 1997, 1998) 7% & D
MEhH 5. Fnoickiud, BEKEo R
FEORME LT, B, 5T 5 - LfsH
Py, ERHHAGE T Ltz KT % HTEE =R 0
BREES ML TV 5. JiviefE o B8 & 13 FE ok
U~ AR &, WKL B OAINT U 7z Febds i
OFATEL, ZORICEOMERA D H PG /5[ HE

UTW% (5, 1997, 1998). %7z, AERED
JeiIs KON RERHE T, rEaIA I 4
9 AW E PR O ENEES N TS (PH -
A, 2002 5 EriEh, 2003) A, iE/K(EHH R
OHHEIC DN TS M TN TR,

AR T, 2 #ip (smz01, 025 3 1K) 1
BT EREAGUR P 0 H78 O B M R AR E
ZiTo 7z, smz01, 02 Zi@% A-A Wim 7z 55 4 XIicC,
AN WIEICIZFIFER L, EJIOMERICH >z BB
Wi 2 55 5 BINCRS

AN WL, BT EEEBICHE 1 km FEEED 2R HiE
NRHEN, MEENECHBELTWS. %ikd 5
B-B' Wit & LLigd % &, I R TR g O fihs
FHEE 35 miEeEZ 5ND. HEAOILH &
I, BT -5 m K O RIS N AH 30 ~ 50 OffE,
WE, WeEMN ML, MEEOERZMEKL T3,
CORMBEEIIEREMNZERmLRS. TNEORRY
Wi I 2 g, A2 T 5 H - EAE T
MR & SN (KE, 1997). smz02 T, 2
-7 m ORJE D HiED 547 44,000 cal BP O fiét
MERFERMENE SN, W (1997) DO E &8
ANTH S, WREEE, S0 mfHahS5LUETH
R U 0 OB~ E N Eid 5. NAHIGIEE T
10~30, BETE 5~ 20 Z/nRL, MERIMHEEE L
TEEWEZRL TS, 50 mbL Ricid, NE
M5~ 30 FREOWE~ENHET 5. smz01 Tl,
Ak R M A 5.5 mICE L T D, 125 3.5
m OFEfE O Hih 54 7,700 cal BP O ik 22
EREDE DNz, BRI OGRS Tl iERE D -
FREED 5 m Z# A, SEHitic B 5 Bt lEmhHE
EINTWS CHHEED, 1979 fAk, 1984) T
L EZB L, smz01 RS SEH IR U zn]
BEMEDY D 5.

B-B' Wi, WAKIEHD S, R EEH
PEICHRE AT T % (5 5 XD, TH7KAKIh o it T Wy
i, B OERAOHBIHICIZIEHY 9 5. BB W
HIDTEKARHEI T, iR B O & DM Y -40
~-25 mIZod %, RO Z RS 5 DI,
N fii 30 ~ 50 FRE DO#EE, WiE, Jefds X TR L
EHBAETH S, NEROEREY (WS, 1999)
HEDRAR 2 HER T 2 1, J& i AT Ailipe (R
28-29 ka : HAIZ A, 2008) ZHids (M, 1985)
s, W RESEEHE RS NS, MEEEE,



R 25 AFEE InFRB ORI - SEWTEEA ISR

N i 5-15 FJE 2 /~ 9 HRiR U D e @~ e JE DR &
S~0mfHEERTHML, ZOLAMICEIET D O
JEMWRET 5. EKEHMO MR R S, G
B RWRESAFTID > TR L KA EDH 5N, IiEE
DEEE BRGEI L TRA (W45 m) &745% (i
B, 1999). i (1989) &, WRE D FIR&EEM
A U < WREAAN > TR K 2R 2 2 R L, 18K
DI REEBORGEL &, NREESDTLRE & W S HsZEH)
FEZHEE LTV, £z, k- dEkR (2012) &
KRR B TOR—1) » THBEREEN S, B
M2 8,800 EMICH 20 m Rk Lz L &/R LTz,
D b7ZiEz22 L, MR- e AR ED
AN OFERNE,  SERTE O MRS E) 2 SR LT
ZAREMEN D 2. A L DO HEE TG KTE & DY
BREEY, WEKEHO FIERE# & 5 ICFERICR
Y BREND B

SAREEOH FHIEICOWTIE, K= Ttk e

RSO O S BHRERS R & OxfLhicED
CHEIDEENTHS (BIREKRE, 1966 ; kHIZ
M, 1998, 2000). Zhbic ks b, =fRkEB0KE
AR RERK T % DI E E LS 2 KRS 2 B HTR DR
HEBETHY, MERBE = LERREBTREIEL,
JEE# 80 mIciET S. LA L, TNEODOHIZETIIE
REFIRIUARE N T Wi o 7. ARG T, GS-
MMB-1 a7 Ok RICHED &, ZfRFEZ I
MW % C-C Wrmz{Erk Lz (G 6 [X).

MR TR D RE~TeE, WiE, WET
MR E N5, =LREEILE & FEE O~ E &
N 10 ~30 F2EZ/RL, AWicxHtEnsg. =&
PEHIGER TR DO R EEL, NEE
50 L EERLTWS. COMEREZE M- IRES
%L, “fRFEORYSTIICMERE RO R HIE AR
51, BEIOERADIEEICH Tz B TREENE X 5
N%. WENED (2014) 12 & % GS-MMB-1 Higiifs%
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Fig.4  Subsurface geologic section in the Shimizu Lowland (A-A”). The section of the topography is
based on the 50 m elevation model of the Geographic Survey Institute.
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F1X) TiE, GSFIG-1 a7 kRIS, ENDigE
WRE 127 mABEXRTHOMmMLTHED, EHICLIC
&, HELRERERYAREO 5N TWS. —75, i
A 51700 m FEPEOKMELECE 1 D25 Z DT,
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TWBHE LR aAE L RICE T U QLI D,
1981), HIEE m M hE LR LD &b
WHIEDN TS % S e D, K IARR &K itk DR

Subsurface geologic section in the Shimizu Lowland (C-C’). The section of the topography is based on the 50 m

Ziliid s eEALNTVS (RINED, 1996). #2
R R—1) > 7K D & Rl GS-FIG-1 a7 T,
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A, ORI EHERT L 7 rTREMEDY . SO XS &
KA SHIK LT, GS-FIG-1 HiH I mi i34 b R —




SRMTEALAR IR IKIC T8 2 T T DB PR b £

U IS L FRRC HE LIERHEREI K 0 2 LV
A 100m LA EDOEE THEREL TEHB O, WilgoT
B GRREED orgEENEVEEZ SN, —7,
GS-FJG-1 HigiD#y 300 m ALILFEDR—V > T ERT
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N (FL, 1986), #1500 m #E Tl AL
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G & GS-FIG-1 H s D[ 72 @it 9 % I RETEAD
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MEE

AW TS HIC 720, B I A B R
TEHAR, BIRZERIKD B R—1 VT ERZE LT
Wiz, BB REHEHE Y X —0L  [ERE
T2IFCHETBHERED AKX, F—V T
DRz WlZniz e L dic, HNHEICET %
RNFEERS 2 RN 220, SRR R O
[E BB AT O f 2 i, B—1 > FHd Ao
BREMHEEN > TRV, BiREEERES
BRI, #dTAERZBRBE MRS, & LiidR
R IER O ST 21 lE, TEREAG R SRz
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Witz TNHDFRICHEE#H B L LS.
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Hydrogeological environment in the coastal area

FRISER " - BT 2h ' - /NEFEEE T - EERE e AU - NIRRT
ValLAZR HUTT e UIIF T N—brT v T WS - st -
W °
Reo Tkawa'", Isao Machida', Masahiko Ono', Tomoaki Hirano', Atsunao Marui', Youhei
Uchida', Mayumi Yoshioka', Shrestha Gaurav', Claudia Hartwigl, Yasuhide Muranaka®,
Takafumi Kamitani’, and Masayuki Watanabe’

Abstract: Hydrogeological signals such as temperature, dissolved ion concentrations, gases, isotopes and the fluctuation of
groundwater level can be one of the powerful indicators to detect concealed faults. In order to check their effectiveness, we
should understand the regional hydrogeological setting at first. Therefore, field work and a bibliographic survey were carried
out in the following three study areas.

Ishikari Plain: we focused on Teine and Hassamu areas, in the western region of the plain because it has been known since
1970 that the distribution of CI” in groundwater is high in this region, which possibly suggests the existence of a concealed
fault. The dataset retrieved from the bibliographic survey suggested that the high CI" was caused by saltwater intrusion in the
Teine area. The origin of high CI" in the Hassamu area, however, is still unknown.

In the coastal area of Suruga Bay: a total of 218 water samples were collected from springs, wells and rivers. The samples
were analyzed for major dissolved ions, stable oxygen and hydrogen isotope ratios, minor elements and radon concentration.
As a result, a high Cl in groundwater in the coastal area and a high V around Mt. Fuji were recognized. In respect of the
indicator of faults, high groundwater temperature and 222Rn are detected on the right bank of the Fuji River.

Osaka Plain: hydrogeologic knowledge was summarized by previous reports and papers for the future field survey in Osaka

Plain.

Keywords: coastal area, fault, hydrogeology
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The 6D lighter than -77%o are found in both Middle and Lower Aquifers only at

western region of Ishikari Plain.
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Distribution of hydraulic potential in Middle Aquifer system.
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Distribution of hydraulic potential in Lower Aquifer
system (from 1977 to 1984). The unit is “m”.

The intervals of the contour lines are 2m.
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Lix, —HOBPWKOEENENTVELEEZLNS.
BRI, FARHET Om OFMEREN L ONFEE T
ADIARLTED, BKOFENRHENS.

1977 ~ 1984 4D L [EO/KBKES G A iV T2 6
DOWE 82X TH%. LETIEMEN LIS D
HTR/KDFENDEDENS. & /KHKEDEND

F9-1 XK MJEOH ko HCO3

Hifiild mg/L. 3> %&—IF 50mg/L.

Distribution of HCO3- concentration of groundwater
in Middle Aquifer system. The unit is “mg/L”.

The intervals of the contour lines are 50mg/L.

Fig. 9-1

#9-2X LJgoH F7kd HCO3 JREE.
HifiTld mg/L. 3> % —Id 50mg/L.

Distribution of HCO3" concentration of groundwater
in Lower Aquifer system. The unit is “mg/L”.

The intervals of the contour lines are 50mg/L.

WBHEHXTHS. ME LT % &2 TOMEETIK
HUKSEIXK S, AL AL T +6m fRE & b 5.
FRaEL TIOKBKEAD H 5AENH O, H/kD5

DIAMRICEED BN S, —5, 2000 0D L g DKk
BN RN T2 DNV 8-3 X Th 5. ALIRMHEID
IKEKEIE 1977 ~ 1984 E & L TR LR LT
WBM, FRELOKEZKEIZH 4m{KFLTHD,
IKERKERMNIBKI LA R O TR HE O IS L -
TW5.

Fig. 9-2

2.5 BEAARYED I
W7D 7 — 2 % [T, HCOy, SO, Cl D
DR ZR.. COLE, HKEDKITITONTIE
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RIFIO@ED & U, BENEREMLT CHME") &
FRENTVSEDIE Omg/L & LTz
2.5.1 HCO; B GB9-11¥, 3 9-2X)

T T THWTWAS HCO; W, TIVAVEND
KR I N D THS. HCO; JEE, LIFLIE
i RK ORI OEIE E L THW SN S, KK
DNizEET 5L, FIRHD 5K HCO, IR O
TORDMEHFR D M JgICimAAF, B ERD 5
TS AHE E THIRICIAAY S 100mg/L LI RO fE %
RLTW2 EEZ LN, WEEAFHEIGEDLIED
NTEFTZN, Th3mEREOMEMCX 58072
A9, —J, LIBIZDOW T FAMDOHEANED ENS.
HHIED (2008) 1 &) IRHEE TED S B JiS
JCHRBEANOH FIKHENELC TS LARRTWNS
A, HCO; IR CNCTEAINTH S, £z, M
JE DRI TR MH O KO8 L Bbh 2

$510-1 B M JEOHITKD SO,> #4.
Hifild mg/L. 3> & —I3 5mg/L.
Distribution of SO,” concentration of groundwater
in Middle Aquifer system. The unit is “mg/L”.
The intervals of the contour lines are Smg/L.

Fig. 10-1

55102 LJEOHFKD SO, .
HifiTi3 mg/L. 3> & —I% 5mg/L.

Distribution of SO,” concentration of groundwater
in Lower Aquifer system. The unit is “mg/L”.

The intervals of the contour lines are Smg/L.

Fig. 10-2

111 M J@ Dl F7kod C 2
HNTE mg/L. 3> X% —I& 10mg/L.
Distribution of CI” concentration of groundwater
in Middle Aquifer system. The unit is “mg/L”.
The intervals of the contour lines are 10mg/L.

Fig. 11-1

B11-2K LEOH KD Cl g
Hififld mg/L. 3> %—IF 10mg/L.
Distribution of CI” concentration of groundwater
in Lower Aquifer system. The unit is “mg/L”.
The intervals of the contour lines are 10mg/L.

250mg/L DAY ZX—=NHEHLNTVSD, LEIICE
Ronigw., THUINBIKOZEN RN THZ &
&, MBL LEOMRE- AN DI MR ED T LI
X3LEbNns. TDOXIIC, HCO; IRED R IEH
TAKGRETI EFR TS 2 LHENS.

Fig. 11-2

252 SO,” W G 10-1 K, 5% 10-2 X))
WIERKEN T, WRKOMHERFENEL &%
CIETTHNES, FIHMAYITEENC X > T SO,” HWHE
INnB. MEDSO,” WEDH T, EFIEIRIC
T20mg/LLLETH O, cnHHLrE B E AT E
TREIT 5 IC 5mg/L #iftek TIKF L, *ZRERIABHIHR
OEITIRIZIFEOICEBZ T EMRENTHED, SO
MRTICE > TP L TOLBEFNE > &b e £N
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TWa. LECOVWTET—2R@ZPHRNED0, [FkE
WPEEATHRRO PRI TIXIZIZ 011D, TDOXIIC
SO,” I D4 d HCO; & [Akk, i R/KFRS) 51 &
PRI TH 2 LTINS,

253 Clrifygomsn G11-1 K, S 11-2 %)

MJE, LJE& s8I Cl e, 10mg/L WA OHEK
MRN7Z b, & BITH)INCIR > TR DD
$ 5%, MIETIE 40mg/L LU OREHA U, AL
MRS 2Ry MRICFIEL TV B D, FRizkR
&, MEOKHIKEHIE KR D THKEX D & mWnic
®, ITNHOE CIHFHEKIRAIC K> THIERT TN
Te Lli3EZIT <V, TORRERIC DOV TILE(1970)
&, LSS % Cl O F/RD LI E hiz i
HEEZTVS

138°30'0"E 138°40'0"E

S nwwkxh;

138°50'0"E

L JE T3 50mg/L DA E & ClI M FRICH SN,
CTHUSIKHEDKIADAIKIC T H - L /KA T
N TV OREUKEMEWIE) & —%d 3
e KRAICKREDEEZLNS. LML,
i CLfEsiE, #HIlcih-> T\ ETZEUTED, C

DERT IR ATIEFHH LIS <. AliisiZe £ T
&, YHROGEREHEMIIANEZE®RTZLNHEHD
T, i3 (19700 WEM U, HERLAA, RNEK

Hgh oMU E Nz brqok, 2 U THIIEZICAE
T2 THENSDFEKE EDOTREES AT, Fillk
PEZITIRENDHBTEHS.

3. BRI

3.1 Hubghs

512 KICHIZE s O TP 38 K U EEKRZ /RS
KRWEZE DR G T H % BBEIR
L, Bl (s 3,776m)
O &, BB Rk
K 2,500m) DIEHER & HvEz
LTW3. ZDlks, =il
TH 5 BRI M L CT&
LA HEzZ AT 5ENTE
RN FEKTH 5. hFE
s E I, AN, R
TED LML, Z
NZNDEIMENETRAT 5.
BBESIn e B E LU E
AR X 2 ET g, A1
WEIOKEE, /NEUHL RO,
1 L7 E8Z < DK
FELTVS

B3 MIcE LA By
HREMEN, B14XICE
Ly 32 0D M oD B A W T
M7 Rd. &l AR
DL Y-t ML= 2iL7 1IN
<EbNTVS, Bl
OFEFE T, WEERR
HIN DK E N B EE D HIK
JEWMFIET S N5 R,
1977 ; A'F, 1982). HT%

139°0'0"E

BI12K OGSO IEK & FEKR (MIEH & U/KRT — R I3 E B (2013),

M 7 — 2137 I M=tk (2003) DT — X ZHIC GIS TIERR )

Topographic map and major drainage system in study area.

Fig. 12

T E LT 1B KD
ml EEAMKEEEN, b

(topographic data from GSI(2013) and submarine topography from Tera Corp(2003))
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35°20°0"N-!
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13X E LA s oD 2K it X
(FESERTRRBTHZEAT (2012) 1 20 AR D 1 ¥ — L L AHE K X O 7ERL)

Fig. 13 Surface geological map around Mt. Fuji area
(data from Seamless Digital Geological Map of Japan(1:2000,000), AIST(2012), )

C
H1 k
T H PN NE
SfW h ] e T K B
T e S EEEEE

ETUDEEEZ =TI M SHIER

HikEDEL ML, H S, K/MEEKL, AZEAL
tEE, | EMKUFEHYRUAREE TERE=KLE. C=
TR FEX)I, hZ2ILEE, k/D#EEE, o@EHF

{14 Ehlick) 2 MEAEOMRIX (HE, 1940 IChiZE - &1k
Fig. 14  Conceptual model of geological configuration at Mt. Fuji(modified from Tsuya, 1940).

FLOIFE/KHL (REF)IEK, BE, RO/ 38 TIEMTE ~ F /W), HEETIE R ~ F /T AN\RE) L,

LA EROARIGICALE T 2 T EDATH > T 5. BRMBOSmICHMNS EEX BN, &G (1969)
EE LR ORI R 2 70, #9127 m®/
3.2 W PKFERE &K CHIRINR HO FKDBENGHS 2 e Ui, —)5, &

915 XUCHEH (1967) O HAKHIIE X 72 £ bR T s AN A S R KRB A
GIS L CER L7t KXz R9. i F/KIEDIEK WCTES. WIS BT 2 MEEKOIAE GUHED,
EERRIPICIn > 70 2R L, H RKIZE v 1995) ZHF A % &, JLEEOH FKIFHNC BN T—
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R Ve Y

Cewmems I L TR LEDNS.

o

& L E A RS $50) B R 2k o i RE RS IS BE
TEHEMBERBEMEINTVS B A XEMIZ
A, 1993 HIFEIE A, 1993 ®FF - A, 2010
Tosaki et al, 2011). #FHkiEA (1993) F&E f1lF
FECNIE T % =BT X U2 O A 7 5,
IKERFNAAZR EDHUEESHT DRSNS, &Ll
ROBE R E OB ORI B FKRDEIEL,
A A U D IR EB IS (3 IR 30 4F R 1% 0D 1 g i
TIKBDFELTWAZ EZBHSMC Ui, BEIED
(1993) E=BIBETRN O Rz 56 G i R K AE
REMZ 170 10 4 &V S iz S T\ 5. Tosaki
etal. (2011) (&, HiRskriod *°Cl/Cl & 1960 4ERD
Bomb pulse OIEIA 5 & T LIS IFEET % Hi F7K
OFRERE 72 30 #FEi11% L HEE LTz, Bk (2010)
&, BN KOFERZ RIS % CFCs 72 A 5
UM, Kk CFCs N E <, HisN O T.
Gk &b s CRCs Ofhnic & v, HiFKFERD
HEE DN C & Wi Lz,

B15 X bl K UEIHIKIC S50 B MK
(AAOKHEME R ME gy (R, 1967) 225 GIS TIERD

Fig. 15  Groundwater table around Mt. Fuji 3.3 UUEBNC B 2 H P ko BIkIE

(data from Kurata, 1967 in Hydrogeological map “Mt. Fuji”) BT EAROD 1C & LT L e £ 753 %
R IC BV TR, 2OVT - SR E O TEOHIE
WCPES HTRIK DRI &3, HR/K DKL FEAE
UZz. HKIEIiCBE9 2388 1950 FRICIERICIE T
FoTHED (HIED, 1956), 1960 FITIFHTFD
PR OGH S THKED RSN TV S (R T
F#, 1967). %7z, Ikeda (1989) (& immiHTDW
L DE L, HRKOBERGIKIC K B R
T EZRUTHES FHKEANDIEKIZ IS DN TR,

ok \(‘

3.4 BUBREER X TSNP

BRIIATR R B 2 BIHEO/KEIRI 2R 5 72
B, 20134 11 H~ 12 HIcHki&EZIT-72. &6
16 HICFIKAEHR O RN Z /RS, AT E T
HLEOHs O KRB 25 L, BBmsinEz &
E& L LERAMIEIC A3 % Rk Gl R BEBTIIH,
HGEZKIEHE) 217K, WK Z S5 Uiz, #i RKRAL
BUAH T3 Rk 2 |E Lictg, X—I—ZHFo
A7) — VKM OFREGEEIC FA L TERK L. ki
IKIRCIERERR OB D SR Uiz, EKIEEH
CITRKT 2EEHEAL L, —HTRIBHOOERHES

16 X A lE I K DRk
(HTR7Kk 65 HisT, %7K 105 Hisd, )17k 48 HisT)

Fig. 16  Sampling points around Mt. Fuji U EWEKRDGR T UTeGan cEok Lie. WK+
(65 for groundwater, 105 for spring water and 48 for (EIC S 2 TE | 2 R% e U, FEh S Rk
river water)
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Fig. 17  Distribution map of groundwater head elevation during

Novemberto December, 2013
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Fig. 18
spring water and river water
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Distribution map of water temperature in groundwater,

WAl TR TRk L Tz,

Bl CldokiE, EXUZEE, pH, ORP, DO ZillE
L, 7 T 2SR MVcEok Uiz, $k UTzkiz,
FHEIREFEA 4 > (Na', K, Mg, Ca*, CI, NO;,
SO,%, HCOy), M3 - KKRZGEFNIRLL, MEITE,
RN RIS ODWT N T o T2, FEIBFAA VT
IHH (Na', K, Mg®, Ca™, CI, NOs, SO,”) &, 0.45um
DT 4 ) E—Z2HNTHEB LRI A 7a< b
%57 ¢ — (ICS5000, DIONEX #L4D) ik vl L
7o, HCO; E7 VAV D S OBMiEE & L, pH4.8
VIV ERMEHEC KO IE LT, W - KERLER
PARLRIE AT AR EEHIE 2L (L2120-i, PICARRO #4)
X ORIE LTz, PR BRI E AR S RV
IR HIE 8834 K U H# (RAD7 - RAD H20, Dur-
ridge 48D I X OPIE Lz, BiHIC I 2 JER R
BXUSHHERZHE 2%, H3K, HARIORT. &
BHHFIEREON, EC « pHIZ DWW TIIEHIS T
LB LNIAEDDTMICE L > TV T LIRS
ZRENDH D, SHOMGENETDH 5.

3.5 BURARR
3.5.1 kBkiR

B 17 KICEIHRIC B0 THlE E Nz KK 2
RY. SEEORE TN 40 Mgl R EE
7~250m) ICHBWTKBUKEHDONE 211> 72h, HF
DAZ V) —YKEMRIASRFENTNS T Eox)b
FAIV)—=UREEDHFENH - 2728, HIEE nizK
ST B 75 B HKIE OIKNIIEHRMNRIE L TV 5 & & A
5N%. ZTDle, AHKIC 351 2 IS KK EE
DZTERT B dDBHEE L Ul IKEIEDRER,
IKFKEANRES Cmi <, IR TROWERAGED 5N
Te. FTz, IBREEICBI ZKEUKEIGOT N OHTE
KRR (Om) X O mWIRD RS Nz,

3.5.2 kit

B CHIE U T/KIRD X2 18 KIC/RYS . /K
fld, ke UTEsEs o < Eas i & e
mZzR LTz, Hisk &gk Ckiizmrm L Twn
M, BN EOmIKE, AR R
KiEZRLTWAZ ED, SURDEZZT TS
EEZABNS. BLNOGRN® X TR OGN
DOHIFKICBON T, 7Kild 18°CLLLE & 75 % s M e
mEnt.
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95 19-1 ok CT R E A1 7341 X

Fig. 19-1  Distribution map of chloride concentration in groundwater.
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Distribution map of chloride concentration in groundwater.

55 19-2
Fig. 19-2

5 19-3 KA O CL R D i 74X

Fig. 19-3  Distribution map of chloride concentration in river water.

353 CI g

B19-1 K, 5 19-2K, % 19-3 KICHITK, JE
K, IR O Cl RO TR X 279 . HiTRk
RO ClEEEEAED 10mg/L L R TH -7z, &Ll
D 3 M B W TKEKEDEMER-TH 5 Cl i
& 200mg/L (JB4:%5f#&, 2013) Z#EATVWA I L
MR E NI, TNHOHFDO—EIZ, WEICHZED
frofrc R KL (R R -F2, 1967) TH D,
HRITIRA U T UK DR B K D8 5 E NV
LEZBNG. HKICOWTIE, 2HiST 15mg/L
DIF ez R L, HNKD K S & CLRED
HpTIE R S N o 7z WK 2 HisSic B0 T
Cl =AY 1,000mg/L & h @\ EMERE Nz, T
NHO 2 #ICBL TiE, FKGIDBUKE TS %
B EDBIGIRNZEZ 5 L, TIIOEORHIC
ROKEEICIZ A U THA7 LTk B LIz D &%
ZbN5.

3.5.4 MEE - RKRLE WAL

55 20-1 X, 58 20-2 X, 58 20-3 ICHE K, 1K,
WNIKOBZELERMAL (5 °0) oo, [F
CLE21-1 K, 212K, % 21-3 KICKELZEM
fifklt (6 D) OFE R fZERT. § *0L S D
&L O KK TRVMEZ /R L, MO
FRI CHIRICEWEZ R L T 5. IREEICBWT
§ %0 1 -5.6%c & T HI FAKDMERR S Nz hS, T Ol
U CUEEE (B 19-1 XD ASE IS EEAX T a0t
iKY T 5.

3.5.5 MhbcH

B22-11X, 222K, 5223 XKICHTIK, %
K, FINIKARONF DT I (V) RO E5 i X
RS & L EIRIS O AT B I RISk B L
TR VIBENGNT EMHRE TN TS (EKIED,
1998). F7z, [MHIEICIRNZ)IIKIC & Z DR8N
ENTWB (HEK - 51y, 2002).

AL OFER, H Rk Vg, StHiholtE,
HEE, FEETT NN 80pg/L LU OISR E N
To. WKIFIEICB O TREE L, ROTHETHD
fHmDFED SNz, WK RARNARIRE TH o 7
Y, WA EE 728 S HUKERIC BN TRV
HoNTe.
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Fig. 20-1  Distribution map of oxygen stable isotope ratio in groundwater. Fig. 21-1  Distribution map of hydrogen stable isotope ratio in groundwater.
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Fig. 20-2  Distribution map of oxygen stable isotope ratio in spring water. Fig. 21-2  Distribution map of hydrogen stable isotope ratio in groundwater.
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Fig. 20-3  Distribution map of oxygen stable isotope ratio in river water. Fig. 21-3  Distribution map of hydrogen stable isotope ratio in river water.
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Fig.22-1  Distribution map of vanadium concentration in groundwater.
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Fig.22-2  Distribution map of vanadium concentration in spring water.
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Fig. 22-3  Distribution map of vanadium concentration in river water.

g2
H
*

423X “*Rn O FHEARK
(BRkMlgL 218 HiIsTDO N, 17Kk 81 HixTIs LTIk
17 Hifsld, JFERRTF (2014) OF—Z KD E[H)

Fig. 23  Distribution map of radon concentration in sampled water.
(data of 81 for spring water and 17 for river water are from
AIST(2014))

3.5.6 *’Rn g

5 23 XIS “Rn IO FHEHI DA Z /R, —HoD
HBIKI K Ok D **Rn JEEEIC DWW TIE, FEFRHE
(2014) X O5IH LK. AtiKic B % **Rn B
WRESDIEK T 12,321Bg/m® DR AMEZ R L, T
1,965Bq/m® TH -7z HEIL - BRI (1999) &
IM 5552 U CEg R A O K o) #2°Rn Y8 5
ZMELTEHD, &ELHNICET5HTKIE 1.4 ~
1.8Bq/L (=1,400 ~ 1,800Bq/m?), &t Eilclr
% Bk 4.4Bq/L (4,400Bq/m®) &#E LTV 5.
IR 2 (2004) I2XkAUE, IM SR X 23
ENEE, /A VFL— 3 vy v Z—RWE
THOTHEHC X B MEFEICHN, @0 R B
BRTEEIND. LHLAND, COTELEREAT
& A TIF 5 N7z 2R IR AIFLE O FIPAIC /)01
L, BEWEERTHS Do k.

HUIc A% &, &L OFFRMICOIE 3 % 1Rk
T 8,983Bq/m® & &\ ““Rn JfE % R Lz, T DM
WFoki® 19.6°C & AP LERTEV. BB TIRE
TIRCIWTE S & OB AR BEEIE A TH 20, 5
BEOFMTIHENINEEEZ DNS.

4. KB Tr-u
41 BRI
KB B O HifEld &5 & Z 1900km” T, EHEDK
0.5% Z i %. BISCEEF, T, ARFFEICHk
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HOMENHERE L TH o, e
M oD 535U A FE D W TEY)
ENTWEDON—TH5. O
i BRPE OD FEA IC &K 2 BRli it
e Wil & AxENT
W5, KECEE O KIRIERES, &
GECHEI N 1,000m IS T B A,
P50 7N LS 1 A Hi 900m
BHIED D 5, F-EEENHERIC
(& 800m LA I oD i £ & 1 Jeg 1Y HE
L TWVT, HIETH 2,000m I
BEEEEANDD, FHUMICH
JBHREH O RKEIHFEAS
(HARDOME Lty wEE

B2, 1987). Ak, KBV

W24 T ISR LI HIE S B Google Barth ICfFI)  3g3nd 2 b %, HU2AH - M2

Fig. 24
(map from Google Earth)

WTOWEE ANMOKREIZFHEDZD, EETFHFOR
HIZX - TR, BB TFHERPEETFELDE/NEI0NED
bhzTldHsb. TTITOIPEDOALID 6.5%IC
12K 800 HAMWEHRL, ENE 3 NMOKETTZ
ERLTW5. i FkERECHETS, —A4EbD
FRBFRRERISTLEZVEREAT, RFEEEY
Z BT ORI L REN RO END.

Wiz ihd &3 5 RO KT, FOREMIC
i RkZEERE UTRH L TE R GEM, 1987). %
DY bl GEFRINETTHEZE, 2005) HEDKD
I, KERBIRR#ET S C e TRV EE 5T X
5 IRIEEINM TN, B RKIZKEREE & Gl S % A1 &
LCOHREZERIZT XS IR ->TER (@GR - AU,
2014). Z U CHIfE, & (2014) I£H B K5I
TFkZEZIIVF—HE UTIERT 281X D hE - 7z
FEITIE, HihEFIF O D, BHEHTKIE DT ) 7% ]
M UToKEAERER ENET NS, DXL
DANRZYIZ, FDOREIZSED I8 b PGS 2 S0 bk
T% LT, HFKDKMRKER ERIZ T & LizK
IRBIE MG KEHE R DEEZS.

4.2 RKBTrFEokg

KBEEF ORI « #2555 &%, =M G
24 ) OIFEZEE) Tili5 T EIXTERV. ks
HAROILHNCATE T B T DKM I e A 5 B

The Kinki Triangle: low land area located at northern part of the Median Line

A IS AR A 0 2% R At & i
MRS 2N D 5.

KECFEF OFa IS FURILAR,  F 7z ma s <em Lt s
EAEE LIS X > TRYISN TS, SRl - A5y
itz 52, Fs LRz Btk e LT, chbol
HUIWiE CIER ENT WS, RS LIRESES O Bk b
FHOZ b SRR EHEE SN D CR-ED,
2004). b lhe iR L OfICE, RERSD KRB
JEREC &K o TR E NS Febéth - BiFr - PR {EHAME
9 %. KRNLFETIE, FHBIUZORIOER
KT PEDHKEZRTNC X > TR SNz L EX S
N, L P RO 3K ENT VS, T
O BHE OB EHERTEIE, RS
fiUREFHEZ#ERE T % FBF-ICHYL, -
PEICHE N DM IR RDKIAICHER L 7z Mal2
LINTVS G, 1978).

SRR (12 J4ERT WCHRTEDREE I [RIREIC
LTV (B25K). O, R E e
N5 D BE D KIS & KICEE OIS JLA > T
Y, EEIAELcEL Tz, 2ok, W2
JEERICIE, BERBRIBIE L LR FKE £ T
%IE 9 %t KBCFE & MHEN B MR Z %, T DR,
HRIRINEES B NE TR FLTBD, LTSN
EREN Tz, & SICHsCEERI 2 72 6500 i
IiE, LTSt e BURBCFE OmEzR L, FOMEK
MRALTL 3. TOROH/KEIFAELD S 2m &
Mol EHEEEINTEHD, NBRERMWNE LN,
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POVBI AR LI £ TR L T e, #9 3500 4ERiIC I
WG RZ L, NSRRI N & PHEN S TR
JERE Ntz Z D% 2000 ERNCIZTFAH & FEEN S
FUKIIDE R S Tz, ORI IETE) 1 &1
FERITIKOHREN A A T2
Z D% 1700 4ERiTE TORRDZKN FFIC K 5T
FINBIRR L ICHREZ B U, B E iAot
TEDSHERIEEICREL LTz, 1704 4E1CI3 BB R
DHPRICHEIE N T, KA EERBGEICRILAT
XA, (ZFBHEDOMNEH & &> 7z, TTARHK
W5 DOMHILTIT K D G LIEICE > 72h, B
NIV Iy N pA g N [ A= S TASY gRAS AN

4.3  KBTE oM

SIL 8 M7 O 2 75 A SO M IS I 57505 = A D T
(7 500 H4ER/T B 258 FAERTE T) A BT
BHEEHE (258 JTERINS 1 TIERTE T) D

Topographical and geological transition of Osaka Plain.(modified from Ohta et al.(2002))
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Conceptual diagram of water cycle

(relationships between residence time, water quality and geology)
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Table 2-1 Result of field sampling and hydrogen and oxygen stable isotope ratios (spring water, part1)

EC EC ORP DO

o | L# ;13 X8| oH pH 5'% 8D
&5 (EER) | (EER) BE | BKEE | XEB (HORIBA) | (Yokogana) (HORIBA) | (Yokogawa) | (HORIBA) | (HORIBA)

c j S/cm H S/cm mV mg/L % | %
135371668 | 138567238 | Bk |2013/11/11] 2 [103 | 6.5 977 256 92 0.1 |-60
2 | 35363733 | 138557280 | Ek |2013/11/11] & 123 7119 69 226 96 87 | -56
3 |35345637 | 138557819 | Bk |2013/11/11] E [123| 756 96.8 211 8.06 -83 | -53
4 | 35323740 | 138711050 | Kk 2013/11/28] & |86 | 190 19 424 §9.2 250 8.68 -95 | -6
5 | 35312763 | 138.587559 | Bk [2013/11/11] £ [ 126 694 1218 1212 881 -04 |61
6 | 35261948 | 138.668391 | Ek [2013/11/11] £ [139] 7132 1292 239 854 | -16 | -49
7 | 35259432 | 138.655524 | EK |2013/11/11] E | 14 | 758 163.1 231 917 18 49
8 | 35245497 | 138659250 | Ek |2013/11/11] B | 148 7.0 1448 239 9.07 -171 |50
9 |35230075 | 138590512 | Bk |2013/11/12] B | 14 | 141 1384 178.1 833 01 -5
10 | 35231743 | 138641265 | ik | 2013/11/12 B | 156] 7113 1685 203 709 1849
11 | 35227610 | 138610790 | sk | 2013/11/12) B | 14 | 1.4 1292 206 8.8 -1 -5
12| 35226503 | 138600319 | kK |2013/11/12] B |142| 126 1331 211 872 -90 |5
13 | 35023776 | 138.605487 | Bk |2013/11/12| £ [ 144 122 1408 208 863 -89 |57
14 | 35223092 | 138598228 | kK |2013/11/12] B | 151| 142 175.1 1625 691 -03 |62
15 | 35227039 | 138655426 | &K |2013/11/12| E§ | 158 | 701 1779 210 8.43 -15 |48
16 | 35.220077 | 138632643 | ik | 2013/11/12] B | 138| 746 148 1992 8.76 -85 | 56
17 | 35247970 | 138.699740 | K |2013/11/14] B (122 740 156.7 212 27 T4 | -4
18 | 35225510 | 138.690020 | &K |2013/11/14] B 141 712 214 236 445 <13 |45
19 | 35206832 | 138.644140 | FEAK | 2013/11/12) FBA | 173 | 652 210 212 852 14 -4
20 | 35195813 | 138769896 | iEAK | 2013/11/13| B | 126 839 1209 1534 1025 | -12 |47
21 | 35.171339 | 138711753 | Bk | 20131113 B 137 19 943 1965 6.73 -84 | 55
22 | 35.166929 | 138.723373 | Bk |2013/11/13] B | 149 746 1486 204 848 | -80 |-52
23 | 35165852 | 138.724177 | Bk |2013/11/13| FBR | 168 | 147 2088 1992 822 | -14 |-47
24 | 35164646 | 138.688987 | Bk |2013/11/13| E | 148| 7136 168.7 205 13 -83 |52
25 | 35.162302 | 138.744885 | Bk |2013/11/13| B | 16 | 873 1553 1106 828 | -12 |-4
26 | 35.160553 | 138.739728 | Bk | 2013/11/8 | B | 157 839 155.1 247 823 | -13 |46
27 | 35.158163 | 138.748305 | iEK |2013/11/13] B 1715 699 282 1714 111 -69 | -5
28 | 35.157519 | 138.755190 | Bk |2013/11/13| B |64 717 253 1655 912 | -69 |45
29 | 35.155463 | 138.758938 | iEK |2013/11/13] B | 175 6.84 256 1755 143 | <12 |45
30 | 35.320458 | 138.902485 | Bk | 2013/11/6 | K | 131 755 160.1 280 762 | -93 |59
31| 85313841 | 138.920260 | Bk | 2013/11/6 | B | 139 772 2136 238 2.95 -8 | -56
32 | 35307179 | 138.884266 | iEK | 2013/11/6 | B | 138 6.5 167.8 203 855 -1 | -50
33 | 35305812 | 138935610 | Bk | 2013/11/5 | B | 131] 852 1708 291 432 | -104 | -67
34 | 35.067398 | 138.927794 | Bk | 2013/11/6 | K | 132 | 787 166.4 188.4 155 -06 | -63
35 | 35.064701 | 138.926502 | Bk | 2013/11/6 | B | 131 796 1503 1675 127 06 | -62
36 | 35.065065 | 138.914675 | Bk | 2013/11/6 | B [ 133 755 136.2 208 892 9.1 |-58
37 | 35.009194 | 138.931859 | Bk | 2013/11/6 | B | 147 756 995 200 1097 | -18 | -48
38 | 35235213 | 138.869168 | Bk | 2013/11/6 | E§ | 135 | 7.8 65.6 246 6.47 -13 | -M
39 | 35.007000 | 138.891207 | Bk | 2013/11/6 | B | 151 6.8 1025 252 861 -11 -4
40 | 35.196122 | 138.905895 | Bk | 2013/11/6 | K6 | 148 7.8 1265 187.6 8.74 -18 | -48
41| 35.193557 | 138.898331 | Bk | 2013/11/6 | B | 146 1.3 1217 215 949 -18 | -48
42 | 35.166146 | 138.895583 | Bk | 2013/11/8 | B | 147 832 903 1948 9.2 19 |-50
43 | 35.171353 | 138.046559 | Bk | 2013/11/8 | B | 143 | 82 86.3 1038 9.69 =19 |-50
44 | 35107740 | 138900256 | Fk | 201311/ B [ 153 ] 135 1838 1978 185 -88 | -56
45 | 35.198327 | 138.832822 | Bk | 2013/11/8 | B | 125 7.04 48.1 226 982 -19 -4
46 | 35.173430 | 138.869182 | Bk | 2013/11/8 | B | 15 | 688 1135 208 942 -11 48
47 35116919 | 138.893895 | Bk | 2013/11/7 | M [ 154 M 1424 204 161 -83 | -53
48 | 35.379600 | 138.947337 | Bk | 2013/11/5 | B | 144 | 766 1343 250 856 -84 | -54
49 | 35369706 | 138986372 | Ek | 2013/11/5 ] B 139 1719 1305 222 972 81 -5
50 | 35.355162 | 138950911 | Bk | 2013/11/5 | B | 13 | 19 1405 230 182 -04 |62
51| 35.347437 | 138.973558 | Bk | 2013/11/5 | K6 [ 135 131 196.2 245 15 -84 | -54
52 | 35.313196 | 138.975748 | Bk | 2013/11/5 | B | 133 | 747 1285 268 9.29 -82 | -5
53 | 35.143306 | 138.792565 | Bk | 2013/11/8 | B | 156 821 1329 214 704 13 | -46
54 | 35138730 | 138811404 | Bk | 2013/1113| B | 17 | 737 238 1782 168 -12 -85
55 | 35.129066 | 138.803759 | Bk | 2013/11/8 | B | 153 | 86 88.3 248 827 -18 | -48
56 | 35.127152 | 138.826669 | Bk | 2013/11/8 | K | 164 | 789 2108 260 7.05 11|44
57 | 35.123707 | 138.844898 | Bk | 2013/11/8 | B | 155| 83 136.7 224 199 -14 -4
58 | 35.122418 | 138.860741 | Bk | 2013/11/7 | B [ 163 745 2105 1917 764 -12 | -46
59 | 35.114991 | 138.830548 | Bk | 2013/11/13| B | 15 | 863 795 1813 8.49 -18 -4
60 | 35.099857 | 138.862109 | Bk | 2013/11/7 | B | 157 7719 138.1 1937 17 -3 |-
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Table 2-2  Result of field sampling and hydrogen and oxygen stable isotope ratios (spring water, part2)

EC EC ORP D0

- & %8 KB oM pH 5% 8D
&5 (E57) | (%R B8  BARE | XE (HORBA) | (Yokogana) (HORIBA) | (Yokogawa) | (HORIBA) | (HORIBA)

1" pS/em | pS/em mo omg/l | R %
61 | 35.170763 | 138923842 | BK | 2013/11/8 | B 163 | 726 1076 168 6.81 -80 |0l
62 | 3515350 | 138946720 | BK | 2013/11/8 | B 144|112 1204 136.9 95 17|49
63 | 35137150 | 138947841 | BK | 2013/11/8 | B [152] 143 167 1383 965 | -18 |-B0
64 | 35126311 | 138923752 | BK | 2013/11/1| € | 178] 697 7 697 21 | -16 |48
65 | 35119546 | 138934910 | K | 2013/11/7 | B [163] 1% 326 1083 621 | -11 |49
66 | 35116318 | 138944831 | K | 2018/11/7 | @ |16 | 1.5 1994 239 86 -18 -0
67 | 35116350 | 138914320 | Bk | 2018/11/7 | & | 158 7.9 1732 1803 168 | -84 |-B3
68 | 35113330 | 138905928 | Bk | 208/11/7| @ |54 7 1719 183.3 §2 -86 |60
69 | 35.105876 | 138932680 | FEK | 2013/11/7 | B 156 803 1025 146.3 931 8.1 |-h
70 | 35358571 | 138937953 | BAK | 203/11/5 | B [ 133 749 1389 A1 045 | 88 |-56
71| 36.357920 | 138868310 | EX | 2013/11/19] B 131|818 814 150 1503 206 817 | -88 |07
T2 | 35333666 | 138908695 | EK | 2018/11/5 | B 11| 8l 160 23 841 | 98 |-B4
73| 35340828 | 138920012 | B | 203/11/5 | B [122] 829 1287 261 186 | 97 |-63
74 | 35366261 | 138561158 | Bk |2013/11/11] € | 116] 699 516 200 08 | 87 |-bT
75 | 22017 | 138660034 | Bk (20131112 B |16 | 750 1908 209 8.61 -13 -4
76 | 36.360414 | 138562674 | BK [ 2013/11/11] & 1| 1R 89.1 1924 875 | -88 |8
71 | 3503587 | 138614199 | Bk |2013/11/12] B [ 1571 765 176.3 21 009 | <15 |4
78 | 3350077 | 138569347 | Bk 20131111 £ 199 | i 114 2 982 | -100 |-67
79 | 36.212667 | 138563998 | BK | 2013/11/12) B 15| 7182 1595 1612 05 | 8T [N
80 | 35165756 | 138691407 | BAK |2013/11/13] B |49 731 1707 196.8 856 | -82 |-%
81 | 35.166985 | 138719487 | BK [ 2013/11/13] B 42| 14 109 1911 025 | 82 |-B3
82 | 35173077 | 138708924 | BK [2013/11/13] B 34| 71 89.1 17,7 941 -87 |56
83 | 35168574 | 138702143 | A |2013/11/13] B [ 145|738 136 1711 93 -84 |6
84 | 35120036 | 138836014 | EX | 2013/11/8 | B 163 864 0 250 994 | <12 |46
85 | 35200621 | 138617900 | Bk |2013/11/11] B [152| 69 1788 1502 6% | -11 |50
86 | 35167001 | 138678745 | K |2013/11/12] B | 15 | 783 166.8 216 695 | 81 |-R2
87 | 35257120 | 138789120 | K |2013/11/21) FH | 97 | 145 692 466 §6.7 U 275 | <14 |46
88 | 35171820 | 138703596 | Bk 20131113 B | 14| 15 1182 156.9 933 | -85 |-
89 | 35132337 | 138786712 | BK | 2013/11/8 | B 158 | 853 1175 27 193 | -18 |4
00 | 35315473 | 138952130 | Bk | 203/11/5 | B [125| 847 166.2 249 5% | -101 |67
01 | 36.308074 | 138923350 | EK | 2013/11/6 | B 141|788 206 27 637 | -86 |-D5
02 | 35200174 | 138904863 | BAK | 2013/11/6 | B [127] 1n 1178 20 10 -92 | -5
03 | 3582300 | 138794520 | Bk |2013/11/27 FBR | 115 800 822 169 115 231 M3 | -18 |49
94 | 35106217 | 138880216 | EK | 208/11/7 |R(E)| 152 | 695 1399 1624 88 | -84 |-B3
95 | 35160142 | 138848564 | BAK | 2013/11/8 | B [ 156| 647 175 231 09 | <12 |46
96 | 35125403 | 138915913 | K | 2018/11/7 | B | 163| 69 1788 183.7 18| 83 -8
07 | 35480020 | 138697100 | Bk |2013/10/29 £ | 113| 860 979 -6 981 | -1 |81
98 | 35487150 | 138721950 | K |2013/10/20] & | 133 847 141.7 -139 873 | -119 |83
09 | 35404750 | 138803490 | Bk |2013/10/29] £ | 126| 788 1668 -10 801 | -100 |-70
100 | 35490450 | 138820440 | Bk 201310/ ® | 13 | 817 151.6 191 833 | 96 |67
101 | 35499540 | 138817860 | BK |2013/10/29| @ | 12| 740 1506 -4 837 | -106 |-
102 | 35458680 | 138802210 | Bk |2013/10/29] § [107 802 9.3 -60 965 | -108 |-T5
103 | 35480300 | 138846690 | EX |2013/10/29| R | 114 747 1371 81 1087 | -100 | -68
104 | 35450540 | 138830680 | EX | 2013/10/29| @ 125 117 1674 -18 618 | -94 |-63
105 | 35460360 | 138851360 | Bk |2013/10/29| @ | 41| 114 1594 13 162 | -90 |-60
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Table 2-3 Result of field sampling and hydrogen and oxygen stable isotope ratios (groundwater)

EC EC ORP DO

i L K& pH pH 3% (8D

5 (E5) | (EER) B | gKEH | XE& " (HORIBA) | (Yokogawe) (HORIBA) | (Yokogawa) | (HORIBA) | (HORIBA)
c p S/cm p S/cm mV mg/L % | %
106 | 35.139890 | 138.620410 | $hTFsK | 2013/11/11| B | 196 | 7.30 423 228 409 -19 |51
107 | 35.125410 | 138.626670 | $hTFJK | 2013/11/11| B | 166 | 887 714 158 164 -63 | -39
108 | 35.125710 | 138.622050 | $hFsK | 2013/11/11 | BE | 184 | 9.22 202.5 -3 0.71 -18 | -50
109 | 35.126360 | 138.618940 | #hToK | 2013/11/11| BE | 188 | 876 1108 27 0.74 -10 | -44
110 | 35.144310 | 138.619560 | oK | 2013/11/11| BE | 176 759 194 -32 2.65 -85 | -55
111 | 35190700 | 138599480 | Tk | 2013/11/11| BE | 165 | 754 1958 152 2.13 -85 | -56
112 | 35.161900 | 138714530 | K | 2013/11/12| £ | 149 | 843 2023 7 1.25 -54 | -36
113 | 35.161300 | 138723180 | Tk | 2013/11/12| £ | 151 898 1426 170 151 -4 | -48
114 | 35.178020 | 138.718860 | 3K | 2013/11/12| BE | 156 | 845 176 190 4.96 -15 47
115 | 35.205290 | 138719740 | $hTFoK | 2013/11/12| BE | 126 173 176.7 213 2.85 -18 | -50
116 | 35.151360 | 138.664740 | 3K | 2013/11/14 | BE | 166 | 779 185 -92.6 144 -68 | -45
117 | 35.150870 | 138.687290 | oK | 2013/11/14 | B | 171 915 1929 -249 0.78 -92 | -60
118 | 35.183960 | 138.686140 | 3K | 2013/11/14 | BE | 146 | 172 1946 198 23 -97 | -63
119 | 35.188940 | 138.650330 | oK | 2013/11/14 | BE | 146 | 788 1216 =314 3.86 -85 | -55
120 | 35.243620 | 138.699300 | #hFsk | 2013/11/14| B | 13 | 9N 834 133 1.04 -82 | -52
121 | 35229050 | 138.610540 | #hFK | 2013/11/15| /M | 139 | 17.37 1318 319 471 -86 | -57
122 | 35.227060 | 138.609040 | #1TK | 2013/11/15| ™ | 161 839 1655 1307 098 -88 | -57
123 | 35.237080 | 138597860 | #1T/K | 2013/11/15| M | 136 745 11838 225 5.56 -92 | -60
124 | 35.309860 | 138583960 | #1TK | 2013/11/15| M | 124 | 716 975 252 1.2 -85 | -54
125 | 35.112180 | 138.861900 | #FKk | 2013/11/18 | BE | 178 | 857 9.17 893 101 147 -15 47
126 | 35.106660 | 138.871620 | #FK | 2013/11/18 | BE | 184 | 785 8.98 1876 35 0.99 -19 | -50
127 | 35.113100 | 138.879460 | #TK | 2013/11/18| BE | 17 | 857 9.44 1293 118 91 2.1 -80 | -50
128 | 35.071390 | 138.930600 | #FK | 2013/11/18 | BE | 175 830 8.25 212 1374 174 1.82 -82 | -51
129 | 35.128930 | 138.794090 | #TFK | 2013/11/18 | BE | 158 | 839 8.84 848 838 -121 1.19 51 32
130 | 35.128930 | 138.794090 | #hTFK | 2013/11/18 | BE | 183 | 9.74 10.12 69.1 705 =311 0.12 -16 |47
131 | 35.355010 | 138948110 | 3Tk | 2013/11/19| B | 133 739 1.21 303 238 204 6.34 -80 | -50
132 | 35.348090 | 138.898320 | #hFsK | 2013/11/19| B 115 788 8.86 166 1217 40 1.13 -96 | -61
133 | 35.339800 | 138.897990 | sk |2013/11/19| B 113 7.96 8.13 255 1445 141 5.87 -93 | -60
134 | 35.315460 | 138.912890 | #hFsK | 2013/11/19| B | 144 | 686 1.35 212 202.1 163 5.25 -19 | -50
135 | 35.285100 | 138.948860 | Tk | 2013/11/19| K | 11 8.36 9.06 155.4 764 145 33 -85 | -52
136 | 35.123520 | 138.911550 | $TFJK | 2013/11/20 | BE | 141 766 167 207 168.1 196 5.56 -86 | -55
137 | 35.122480 | 138.937670 | 3K | 2013/11/20| B | 15 9.20 9.77 232 88.6 108 093 -82 | -52
138 | 35.155430 | 138.900710 | #FK | 2013/11/20 | BE | 14 | 795 7.95 1709 165.6 157 5.2 -88 | -57
139 | 35.004550 | 138.928790 | #TK | 2013/11/20 | BE | 133 | 896 9.54 61.5 583 110 136 -80 | -50
140 | 35.212890 | 138919360 | #TK | 2013/11/20 | BE | 123 | 809 8.04 167.4 1795 161 6.33 -87 | -55
141 | 35.208510 | 138914270 | $FK | 2013/11/20 | BE | 121 786 1.82 145.2 1467 199 8.06 -87 | -55
142 | 35209940 | 138914540 | $hTFK | 2013/12/11| BE | 139 | 798 1.68 763 1062 302 8.61 <16 | -49
143 | 35.419440 | 138.630360 | #T/K | 2013/11/25| £ | 99 | 841 9.1 808 765 226 1.04 -100 | -67
144 | 35.488130 | 138.766030 | #TK | 2013/11/25| £ | 105 843 8.93 125 945 171 12 -116 | -83
145 | 35453660 | 138.763010 | #FK | 2013/11/25| £ | 108 842 8.42 55.1 838 156 7.11 -116 | -82
146 | 35455950 | 138.823850 | Tk | 2013/11/25| £ | 112 740 8.04 1354 153.2 192 6.33 -93 | -63
147 | 35.161880 | 138.656190 | K | 2013/11/26 | B | 165 175 1.28 1304 169.1 -99 6.33 -83 | -55
148 | 35.174480 | 138.636480 | K | 2013/11/26 | B | 164 | 762 8.27 153.5 192 194 493 -81 | -54
149 | 35.195460 | 138.669210 | K | 2013/11/26 | B | 134 | 798 8.51 833 1158 166 8.33 -95 | -62
150 | 35.214060 | 138.685190 | K | 2013/11/26 | K | 137 8.24 8.64 64.8 89.8 212 9 -88 | -57
151 | 35.249030 | 138705000 | #hFK | 2013/11/26 | B | 132 | 825 8.45 56.4 798 186 8.63 -9.1 | -59
152 | 35.182380 | 138702960 | # Tk | 2013/11/26 | B | 138 | 781 8.65 65.6 91.1 174 9.38 -87 | -57
153 | 35.167050 | 138.686370 | K | 2013/11/26 | B | 132 | 823 8.59 1004 1406 205 15 -95 | -63
154 | 35.359590 | 138570390 | #hFK | 2013/11/26 | B | 105 829 8.01 711 1146 216 1003 -99 | -67
155 | 35.321960 | 138.610100 | 3Tk | 2013/11/26 | B | 117 873 8.9 565 66.6 195 1056 | -104 | -69
156 | 35.269980 | 138.601380 | #hFsk | 2013/11/26 | B | 141  7.65 1.95 105.1 1234 228 942 -89 | -58
157 | 35.264470 | 138.644060 | $hFsk | 2013/11/26 B | 134 | 823 8.52 724 972 141 9.52 -85 | -55
158 | 35.233150 | 138.653650 | #hFsk | 2013/11/26 B | 138 | 752 849 124.2 135.8 180 7.78 -85 | -57
159 | 35.230860 | 138.590350 | #hFsk | 2013/11/26 B | 142 | 7.35 7.88 129 155.6 213 8.28 -9.2 | -61
160 | 35.221090 | 138.595190 | #hFsk | 2013/11/26  BE | 173 | 759 8.04 290 382 209 3.23 -11.0 | -74
161 | 35.332520 | 138.879380 | #hFsk | 2013/11/27 | K6 | 126 | 821 8.26 1026 1495 140 10.1 -95 | -63
162 | 35.292420 | 138.913340 | #hFsk | 2013/11/27| B | 126 8.06 8.35 138.4 200.8 206 6.16 -102 | -67
163 | 35.310180 | 138914220 | #hFok | 2013/11/27| BE | 122 815 8.6 232 227 180 4.14 -106 | -T2
164 | 35.244370 | 138.927560 | Tk | 2013/11/27| K | 142 177 8.11 182 231 198 6.05 -87 |55
165 | 35.267360 | 138.932050 | #FoK | 2013/11/27| BE | 136 | 759 8.13 111.8 144.9 232 167 -83 | -53
166 | 35.265290 | 138.898060 | #ToK | 2013/11/27| BE | 128 | 175 8.5 100.5 144.7 209 1.34 -96 | -63
167 | 35.310100 | 138.873980 | #h Tk | 2013/11/27| BE | 122 | 848 8.57 61.2 89.4 216 9.51 -95 | -63
168 | 35.366520 | 138558770 | #hFK | 2013/11/28 | BE | 113 | 740 1.1 766 1034 250 5.71 -88 | -57
169 | 35.374850 | 138567740 | #hTKk | 2013/11/28 | B | 103 | 703 1.32 82.5 101.8 227 6.26 -90 | -60
170 | 35.369210 | 138568950 | # Tk | 2013/11/28 | BE | 93 | 713 1.37 103.7 1145 230 1.1 -9.7 | -65
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Table 2-4  Result of field sampling and hydrogen and oxygen stable isotope ratios (river water)
EC EC ORP DO

= B | 8 k& o pH 5% 8D

& (Ex%) | (BT B RKER | ZR (HORIBA) | (Yokogama) WORB) | Mokopsm) | (HOREA) | HOREA)
Y pS/em | pS/em m | omg/l | % |
171 | 35550500 | 138903000 | K | 2013/11/9 | & 1120 196 1585 131.9 1038 | -100 | -68
172 | 35478700 | 138814000 | )1 | 2018/11/9 | & | 119 803 1546 89.4 1009 | -94 |-63
173 | 35462900 | 138850000 | A/l | 2013/11/9 | & | 13 8.16 14 1005 1077 | 99 |-67
174 | 3530700 | 138942000 | ANIK | 2018/11/9 | £ | 135 189 1459 1328 1001 | 88 |07
175 | 35.359600 | 139012000 | NIK | 2013/11/9 | £ | 142 807 1785 1106 1037 | -85 | -85
176 | 35.308200 | 138956000 | I | 2018/11/9 | & | 149 189 2105 136.9 894 | 82 |82
177 | 35.247300 | 138917000 | NIk | 2018/11/9 | & | 147 191 226 1315 982 -84 |-
178 | 35245000 | 138924000 | ANIK | 2013/11/9 | & | 145 8.14 205 1412 972 | -86 |-85
179 | 35.189100 | 138908000 | /I |2013/11/10| £ | 143 176 1848 1594 1013 | 83 |-b4
180 | 35.190900 | 138902000 | Ak |2013/11/10| £ | 145 158 1252 1639 9.69 -1 |48
181 | 35143400 | 138889000 | Ik | 2013/11/10) & | 167 152 1022 876 963 | -16 |47
182 | 35.142900 | 138893000 | I |2013/11/10) & | 15 196 . 98.5 1023 | 81 |-92
183 | 35.165100 | 138917000 | /IK |2013/11/10] & | 153 1.5 124 1553 933 | -16 |48
184 | 35074100 | 138940000 | AJIK |2013/11/10| £ | 164 141 1786 102 943 | -18 |48
185 | 35.087600 | 138936000 | A/IK |2013/11/10] £ | 183 181 29 107 926 | -80 |-B1
186 | 35079640 | 138521620 | I | 2013/11/13| B | 124 8.44 150 193 678 | -15 | -46
187 | 35.106760 | 138565000 | Ik |2013/11/13| B | 13 84 24 Al 682 | -12 |-M
188 | 35.220280 | 138565800 | Ik | 2013/11/13| B | 146 11 1121 293 571 -89 |59
189 | 35271120 | 133562850 | Ik | 2013/11/13] B | 121 199 108.7 264 618 | -90 |-60
190 | 35.146420 | 138681750 | NI | 2013/11/14| B | 129 15 166.7 Al 1102 | 88 |-B9
191 | 35182240 | 138644540 | NI | 2013/11/14| B | 135 131 1722 209 1047 | -88 |-59
192 | 35.233590 | 138505890 | Ik | 2013/11/14| B | 124 173 1223 216 1064 | 92 |-61
193 | 35156080 | 138680060 | I | 2013/11/14| B | 158 8.56 238 147 1238 | 80 |-83
194 | 34974500 | 138782170 | /I | 2013/12/11] & | 117 810 817 16.2 1115 23 1085 | -13 |-46
195 | 35013640 | 138844660 | /I |2013/12/11| £ | 109| 789 16 56.9 84.2 23 1038 | -16 |47
196 | 85.015120 | 138874580 | Ik |2013/12/11| & | 104 | 807 181 5.1 80.1 194 1025 | -18 |48
197 | 35.047825 | 138915361 | Ik | 2013/12/11| & | 125 182 189 290 397 49 999 -1 -1
198 | 35038011 | 138943853 | /I |2013/12/12| B | 82 | 1782 162 62.5 1009 314 15 | -18 -4
199 | 35097450 | 138884180 | /K |2013/12/12| B | 113 ] 7175 197 1487 182 151 816 | -82 |-B1
200 | 35.102610 | 138.888740 | Ik | 2013/12/12 . K | 99 | 783 8.2 204 349 192 863 | -85 |-83
201 | 35076160 | 138.867570 | fJIK 2013/12/12) B 93 | 1M4 152 348 544 -323 31 -19 -4
202 | 35083880 | 138861550 | Ik 2013/12/12) B [ 112| 14 8.13 207 293 159 993 | 83 |-B1
203 | 35.100430 | 138845010 | Ik | 2018/12/12 | B 122 | 853 9.13 209 304 131 884 | -13 |46
204 | 35.114510 | 138.842450 | Ik | 2018/12/12) B | 9 | 815 161 162.1 249 195 8 -12 |45
205 | 35.129510 | 138.786210 | flIIK | 2013/12/12 . B | 13 | 817 162 174 28 152 633 | 17 |47
206 | 35.131430 | 138.788080 | Ak [2013/12/12] B (112 1N0 161 1533 226 4 45 -14 -4
207 | 35.142820 | 138740770 | Ik | 2018/12/12 B | 113 756 152 312 505 146 6.5 15 |4
208 | 35.138140 | 138738520 | JIlk | 2018/12/12 K 1108 | 759 168 815 1195 150 662 | -12 |45
209 | 35.150500 | 138.729050 | Ik | 2018/12/12 B | 123 | 178 179 191 29 121 658 | -15 |47
210 | 35.146310 | 138.703400 | K | 2018/12/12 | K | 126 | 747 1.64 550 824 150 658 | -85 |-83
211 | 35.153870 | 138.696800 | fJIlK | 2013/12/12) K 129 | 790 841 226 257 168 83 -83 |53
212 | 35.138340 | 138.689120 | )k | 2018/12/12 K | 165 | 768 131 4 528 123 101 -88 |07
213 | 35.127340 | 138667030 | FIIIK | 2013/12/12 | B 129 | 748 142 356 495 176 131 -89 |58
214 | 35.193260 | 138.608140 | Ik | 2018/12/13 | K 105 | 915 947 1718 263 173 19 | 97 |69
215 | 35.000400 | 138557030 | JIlK | 2018/12/13) K | 88 | 878 882 1439 2186 196 883 | -93 |61
216 | 35.193680 | 138592200 | JIlK | 2018/12/13 B | 97 | 845 848 109 168.1 205 1.7 91 |60
217 | 35.156200 | 138621610 | )k | 2018/12/13 B | 96 | 846 852 1194 1843 204 1192 | 93 |-61
218 | 35.130600 | 138637144 |AIIIK | 2013/12/13 | B 1103 827 829 1315 1919 161 1198 | -91 | -0
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Table 3-1 Result of chemical analysis for major ions (spring water, partl)
8 HCO;” | F | ¢ | No, | B | NOy | SOF | PO, | Lt | Na' | NHS | K| Mg | ce $ arion | £ cation 4_at‘/
RIVA
mg/L  |mg/L | mg/L| mg/L |mg/L | mg/L | mg/L | mg/L |mg/L| mg/L | mg/L |mg/L| mg/L | mg/L

1 %42 00 38 21 65 01 57 12 21 89 09 090 28
2 21 10 19 14 26 03 10 19 06 0.60 13
3 36.9 12 21 88 36 01 18 18 09 09 25
4 312 09 08 10 01 26 09 21 64 06 06 49
5 44 00 47 04 53 9 02 00 86 18 32 103 11 12 22
6 533 40 66 36 41 05 36 145 1.2 1.2 3.3
7 506 39 200 82 52 08 52 177 14 16 43
8 5341 34 87 92 01 59 22 40 156 13 140 35
9 56.5 01 39 63 6.7 04 85 11 29 128 13 13 00
10 471 00 53 138 161 85 27 34 177 15 152 13
1 487 0 50 59 12 13 21 27 17 12 12 0.1
12 517 01 52 56 41 18 20 24 122 1.2 12 0.7
13 486 01 85 56 56 80 2 27 124 12 13 0.2
14 583 01 10 52 162 147 18 3 130 16 16 04
15 36.2 57 113 216 6.1 31 33 183 15 154 18
16 541 00 30 51 128 03 68 17 41 135 13 14 0.7
17 56 0 60 106 65 01 55 21 58 135 14 15 25
18 644 00 14 02 25 96 02 93 6.1 64 16.9 18 19 26
19 386 67 20 280 11 38 44 24 18 184 2.3
20 624 42 14 06 56 09 29 134 12 12 00
21 310 00 30 30 46 01 6.1 16 19 11 08 08 00
2 #“9 00 58 17 17 69 27 38 124 13 13 10
23 57 00 18 23 195 80 37 66 183 18 19 19
24 137 01 50 103 92 87 25 38 148 0.7 15 347
95 26 64 316 47 17 12 45 128 13 14 20
2 33 51 245 138 01 63 13 45 170 15 15 20
27 326 101 80.7 11 104 42 104 177 23 23 08
28 5.3 94 89 13 ol 19 93 204 21 2.2 26
29 35 127 582 16 94 20 101 183 21 22 25
30 67.0 02 19 24 124 05 8.2 02 42 135 15 14 =31
31 916 0 43 35 130 04 105 03 69 195 20 201 10
3 788 01 21 41 39 02 12 02 3 18 15 12 -135
33 704 02 20 05 16.5 04 00 1.6 17 42 144 16 16 08
34 69.1 02 22 17 126 04 44 01 17 87 15 08 -324
35 634 01 19 14 108 04 18 14 47 133 14 14 26
36 619 01 20 21 54 02 6.6 18 50 123 1.2 14 50
37 48 30 18 13 41 05 26 24 08 087 19
38 279 31 09 06 32 03 18 52 06 06 -13
39 49 40 25 08 41 03 | 43 81 09 0.95 49
40 495 00 44 34 49 02 68 14 32 10 11 11 23
4 493 00 41 28 39 01 65 13 3 106 11 11 23
4 404 30 06 26 02 59 09 16 19 08 08 -07
43 4“3 29 08 11 01 43 08 20 86 08 08 03
44 58.3 01 | 88 24 154 0.1 1.2 22 | 53 14.2 16 17 38
45 193 22 19 11 36 01 02 31 04 0.34 -12.8
46 488 51 29 10 46 09 41 98 10 11 21
47 503 00 60 33 12 02 18 20 40 14 12 13 35
48 635 01 18 24 33 02 51 13 46 132 1.2 13 3.6
49 631 0 24 12 24 02 51 14 50 116 12 13 38
50 574 0 34 20 87 05 83 14 45 1 13 14 33
51 905 0 38 59 62 02 82 02 58 174 18 17 -33
59 58 25 22 39 09 45 10 30 143 12 12 05
53 525 53 102 07 01 67 11 44 107 12 12 12
54 464 137 489 5.1 1.6 47 11 178 21 2.2 24
55 42 50 05 23 02 13 10 17 11 09 08 -30
56 66.9 00 | 109 282 06 02 84 01 108 139 19 196 22
57 652 53 33 11 02 14 13 55 115 13 14 31
58 7838 14 138 23 04 9.6 02 19 16.6 19 19 04
59 407 00 | 26 03 1.1 02 6.1 09 | 20 6.1 08 08 -10
60 534 00 | 56 24 6.1 0.2 8.0 16 | 35 115 1.2 13 20
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Table 3-2  Result of chemical analysis for major ions (spring water, part2)

IR - FEWTEE PR

- - - - - - - - + + + + 24 Vil \
o OO, | F | ¢ | NOy | B | NOy | SO | POy | LT N | MWK MgT | Ca S aon | % cafion /:rjjx
mg/L | mg/L mg/L | mg/L | mg/L| mg/L | mg/L | mg/L |mg/L mg/L mg/L | mg/L| mg/L | mg/lL
61 | 55 2 0 17 0 82 12020 |08 | 10 10 0]
6 | 4 3 88 0 5 0| 40 | 4| 13 13 28
63 | 603 b4 109 4 0 65 13 8 | s | 14 18 40
64| 169 | o0 | 7 4 1 0 12 00 | 64 | b | 1) 2) 02
6 | 130 102 g | 98 163 0 110 00 | 18 | %3 | 32 34 29
66 | 596 100 16 82 0] 13 13065 [ 1 19 48
67 | 601 |01 | 64 33 136 02 04 18 | 53 | 48 | 15 16 39
68 | 605 |01 | 62 28 159 02 98 19 | 54 | 48 | 16 1] 35
6 | 402 40 3 18 0 55 1|19 | 09 09 1§
0| 65 o |1 35 35 0 54 15 | 85 | 18 | 13 14 4)
nlpnmr ol 3 34 02 6. 15 182 | 41 | 15 141 0]
0| 667 02 | 15 2 146 05 88 00 | 45 123 |18 | 13 -0
A i 84 03 64 12152 [ 103 ] 12 13 34
/Y 2 30 i 36 09 | 15 | 83 07 012 2]
M3 5] A 60 47 | 48 | e | 18 19 19
% U3 3 2 51 0 4 12019 | %0 | 08 084 2
(LY 0 | 58 87 14 89 13 42 | w1 16 16 00
W] 48 01 | 36 33 88 03 0w |1 14130 190 | 10 Al 23
M1 613 01 | 45 L) 83 0] 84 18 131 | 4| 14 14 0]
80| 52 0 | 56 105 it 0 9 26 | 4 | Uy |15 158 20
8| %4 00 | 4 53 82 64 u || s 10 10 0]
8| %67 100 | 23 25 43 01 60 12017 113 | 08 08 -]
8] 83 100 | 33 88 105 64 AR R 12 12
o | e 9 %! 2 00 | 88 o8 197 0
| B 0 | 25 0 152 3 0 58 2| 4| s |18 164 05
86 | 634 |01 | 58 88 14 02 8] 26 | 43 | 148 | 15 15 A
§1 1 W1 20 21 18 23 03 | 02 | 68 | 05 046 0§
8| 49 0 | 3 83 75 0 85 1| 25 |04 | 10 1 10
89 | 49 5 58 15 02 14 09 | 30 100 | 1t Al 00
0 | 661 02 | 18 04 16.2 0§ 134 20 | 23 | 10 | 15 15 08
9 | W7 0o |4 26 113 0 101 0 | 13 || 214 0]
9| o6 o |13 7 214 0 58 1ol s | 12 42
0 | a2 19 0 2 3 130 4 |4 |10 1 40
o | 48 0 | 58 3 1 0 71 2000 4 | |12 13 41
% | 76 1 58 10 95 08 | 62 | 180 | 16 158 -0§
9% | 608 o8 3 195 0 96 19 | 5 | B3 | 15 1] 44
9 | 49 0| 10 09 83 Wl | on 00 | 11 |61 | 09 08 -4
% | 68 (Y 0 15 138 04 144 12| 43 | 8 14 15 07
9 | 0o | 63 b 163 0 88 15| 60 | 18 | 17 17 12
| n 00 | 23 4 8] 0 86 09 | 48 | ug | 15 15 13
00| 54 00 | 4 49 b4 03 73 0| 4 |13 13 02
02| 42 0B | 10 09 30 03 56 o s 0y 09 13
103 71 o0 3 28 00 38 06 | 61 | 1m0 | 14 15 39
04| 52 0o |3 Y 82 03 61 17013 | w13 18 159
105 | %0 0f | 60 197 103 0 58 3| 48 | 188 | 14 15 60
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Table 3-3  Result of chemical analysis for major ions (groundwater)

HCOy | F | ¢ | Noy | Br | Noy | SO | PO | L' | Nt | NHS | K| Mgt | ca® . . 1%
EE Z anion | Z cation H5vR
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L | mg/L | mg/L | mg/L | mg/L |mg/L| mg/L | mg/L
106 1785 130 18 26.9 14.1 35 8.6 51.9 40 43 40
107 239 00 3.1 05 21 00 1.1 0.1 6.9 05 05 09
108 65.3 283 05 220 01 20 80 58 19 20 24
109 612 14 07 52 13 02 16 28 16.1 13 14 27
110 115 00 8.2 11 15.6 10.0 21 6.1 20.1 18 20 41
m 85.1 00 5.2 28 16.7 0.1 8.8 23 54 238 19 21 36
112 304 3470 41 1645 44 93 25.1 104 9.29 -54
113 489 38 30 06 6.1 1.2 24 9.1 1.0 1.0 -1.0
114 33 00 69 211 94 4 20 41 149 15 1.5 13
115 55.7 55 1.0 146 8.0 34 5.2 145 1.5 1.6 14
116 822 00 5.6 1.1 9.8 27 26 18 10.7 1.7 18 1.6
117 345 5869 528 3459 79 306 335 18.2 195 34
118 60.2 01 16 04 57 02 9.0 09 34 9.2 1.2 1.2 -04
119 459 01 30 39 60 68 12 21 92 1.0 095 -36
120 370 01 43 Al 01 20 15 63 07 080 46
121 517 01 3.1 5.6 15 12 18 25 1.7 1.2 1.15 -15
122 758 0.1 6.7 05 43 8.5 1.2 24 189 15 1.55 04
123 535 0.1 24 6.1 43 02 10 18 3.0 1.1 1.1 1.16 05
124 316 0.1 25 38 38 02 55 1.3 1.7 13 08 08 -3.]
125 389 46 0.1 15 1.3 05 6.6 08 0.73 -26
126 90.1 00 87 0.1 19 133 41 63 109 18 1.75 -0.3
127 510 00 40 02 40 0.1 84 13 13 99 10 1.00 -1.7
128 61.3 01 55 07 07 133 22 18 11 12 117 -14
129 59.8 3419.1 15.2 368.0 1807.2 28 406 | 2473 | 1977 | 1051 1103 24
130 27 00 07 14 02 00 31 0.5 0.22 -364
131 1036 0.1 64 54 57 0.1 117 23 18 183 21 21 1.1
132 68.5 01 22 1.0 0.1 6.1 14 31 10.0 12 1.11 -4.3
133 65.8 01 15 21 93 02 64 13 53 12.2 14 1.36 0.1
134 780 01 55 53 68 02 88 27 58 163 1.1 1.7 22
135 34.8 00 1.6 03 07 41 1.1 1.0 6.4 06 061 -20
136 58.6 01 55 05 33 123 0.1 93 19 40 143 14 1.50 20
137 “3 00 40 01 116 13 05 42 08 078 -0
138 585 01 52 23 134 0.1 95 19 38 132 14 144 04
139 288 30 56 09 04 62 06 0.61 47
140 563 01 48 24 118 01 86 15 29 136 14 1.33 -19
141 421 01 66 21 40 66 18 16 94 10 09 -34
142 476 29 17 21 47 09 16 105 09 089 -24
143 235 02 39 0.1 5.3 00 45 0.1 08 1.0 6.7 06 0.6 18
144 511 03 08 00 104 21 1.2 59 09 09 14
145 3.1 03 06 06 12 05 49 11 18 67 07 07 39
146 69.0 01 27 46 42 04 64 16 54 15 14 15 46
147 570 43 15 133 02 97 18 47 14§ 15 16 43
148 5.7 66 132 157 03 95 18 6.1 165 17 18 36
149 57.0 01 12 05 39 03 9.1 09 32 94 11 12 37
150 42 15 17 24 03 6.0 09 20 8.0 08 09 29
151 38.3 1.1 08 20 03 5.0 08 23 6.5 07 08 21
152 386 19 13 41 03 64 10 23 12 08 09 32
153 60.7 01 23 05 89 04 108 13 40 1.1 1.3 14 45
154 399 01 35 33 89 03 19 13 32 89 1.0 1.1 40
155 356 01 06 06 05 03 54 02 19 52 06 07 14
156 51.5 26 46 34 03 13 1.6 32 109 1.1 1.2 47
157 387 20 17 48 03 53 15 31 Al 08 09 30
158 444 15 03 194 03 Al 11 40 124 12 1.3 39
159 543 34 63 6.1 02 00 88 17 31 125 12 1.3 35
160 797 29 16 710 02 416 20 95 190 34 36 23
161 584 13 15 132 03 16 12 49 125 13 14 34
162 733 36 11 208 03 10 18 56 183 18 19 39
163 804 37 05 274 04 152 21 52 205 20 22 37
164 60.2 109 02 213 0.1 17 27 50 195 19 20 21
165 55.0 30 25 41 0.1 63 13 33 124 11 1.2 39
166 5.7 27 11 96 02 97 13 33 121 12 13 40
167 39.8 08 14 1.1 03 5.3 09 21 12 07 08 39
168 28 23 30 43 36 09 16 85 0.7 0.73 43
169 332 00 30 28 59 0.1 53 11 12 8.2 08 08 =22
170 372 39 29 19 02 69 13 28 9.1 09 1.0 42
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Table 3-4 Result of chemical analysis for major ions (river water)

- - - - - 9- - + + + + 2+ % \
32 HCO, F IO NO, | Br | NO; | SO PO, | L7 | Na | NHy | K | Mg | Ca 5 anion hm",gﬁ
mg/L |mg/L | mg/L | mg/L |mg/L| mg/L | mg/L | mg/L |mg/L| mg/L | mg/L mg/L| mg/L | mg/L

m| %8 o | 4 0 48 86 03 0w | 1 0 15| 50 | 14 15 34
m| 65 0o | 3 0 39 4§ 04 80 1] 55 | w14 15 43
| w3 0 | 18 04 3 38 0 54 0 14 | 68 | 11 | 15 1] 49
14| 603 0 | 2 40 49 03 80 5] % | 1| 12 12 -05
750 1Mo 0f | 65 33 10 03 9 17| 8 | 1 18 1] 4]
176 | &8 0|13 51 o1 03 10 25 | 45| 15 19 19 =02
177 763 0 | 66 68 195 05 163 00 35| 62 167 20 21 45
178 | 768 O 68 148 0 135 0 30| 64 | 100 | 20 22 43
179 | 584 0o | 0 38 175 03 13 00 | 22 | 50 | 4y | 16 1] 36
180 | 493 4 3 4 0 [ 13 ] % | w8 | 11 1 31
191 »3 53 0 44 3 0 80 0 | n 16 08 09 21
19 40 0f | 68 46 1k 03 105 1] 30 | 14 | 13 14 63
183 | 463 45 0 24 54 0 83 0 ol | 10 11 36
184 69 86 05 50 68 00 %0 0 15 | 81 | 152 | 15 18 31
185 | %2 0 | 138 86 25 00 | 119 19 | 68 | 153 | 20 19 -10
186 | 468 00 | 45 3 0 84 06 | 19 | 104 | 14 14 15
187 75 0f | 69 19 26 121 00 0% | W 21 22 18
188 | 48 00 | 85 4 82 0 10 0 5] 2 | o] 12 12 03
189 | 408 0 | 3 3 18 0 81 0 3] 23 | w 10 10 13
190 | 50 0of | 87 61 13 0 9 19 | 54 | 18 | 15 151 08
191 55 0f | 54 13 174 03 9 20| 51 | 14 | 15 158 20
19| 49 0| 42 5 19 80 16 | 17 102 11 104 -2
193 | 798 0o | 1 1 169 05 182 3| 6t | s | 22 222 11
194 24 00 | 54 19 167 0 | 62 0| o 09 083 -49
195 | 26 43 4 2 43 05 | 13 §4 07 062 -6
19| 01 34 0 2 2 48 09 | 10 | 60 07 060 -59
197 1300 148632 35 18693 79603 235 | 690 | 204 | 4602 | 4746 | -49
19| 5 43 15 1 14 1] 0 95 08 09 48
199 | 463 108 3 136 118 0 18| 13 | 16 | 14 131 =32
200 | 55 167 50 218 163 0 a | s |0 181 -44
20| M 0f | il 35 26 50 1wl o | we | 52 419 -108
200 | 56 0o | 46 190 0 0w | 3 24| 50 | e | 233 -14
203 | 838 0| M3 175 114 03 43 256 | ng |27 2] 05
204 | 799 00 | 136 111 59 03 140 3 | 56 | 189 | 2 200 -4
205 | 51 %1 58 b4 0 201 06 2 | o | o0 | 19 14 -43
206 | 709 00 | 168 148 48 130 20 | 59 | 115 20 199 04
07| 81 802 160 187 03 490 200 | 62 | 61 | w0 | 43 396 -43
208 | 89 2844 128 i 1472 85 | 1t | me | 105 | 944 -54
200 | 81 79 06 10 50 103 0 19| 3 | w5 o| 18 176 -24
00| 645 o 23 5 49 %3 08 SU| s | us |0 6.38 -48
21| 768 159 98 121 0] 195 | 02 |28 | 45 | 185 | 22 21 -23
M| 12 232 18 56 511 24 no | 69 | B | 52 | 18 | 4d 39 -30
273 85 22 14 53 844 08 u5 4 3 | 185 | 185 41 39 -5
24| 655 132 25 132 0 218 19 | 65 | 1 24 22 -33
"5 | 65 80 2 218 %0 0 5] 23 | B | 18 18 04
"G | 2 75 34 129 o 0 | ou | 14 14 -02
N1 | %5 86 34 158 10 1| 2 | s | 16 15 -0§
ng | 619 97 34 173 104 5] 2 | s | 1] 1] -15
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Table 4-1 Result for chemical analysis for minor elements and radon concentration (spring water, partl)

a B Al v Cr Mn Fe Ni Co Cu In As Se Sr Gd Pb | %2Ry | SD.
25
ve/L | wg/L | wg/L | wg/L | wg/L | we/L | wg/L | wg/L | wg/L | wg/L | wg/L | wg/L | wg/L | wg/L | g/l | Bo/m® |Bg/m’
1 [ 1615 2938 | 0.10 068 002 [ 085 040 [ 021 [ 2396 2190% | 682
2 [ 140 [ 365 [ 103 [ 006 [ 002 | 1322 001 [ 031 003 | 016 | 1959 5455% | 1588
3 | 283 [ 1248 [ 208 [ 008 | 015 | 820 002 [ 002 036 | 027 [ 1332 12321% | 2058
4 | 492 | 145 [2116 | 007 001 [ 009 015 | 005 [ 2397 2648% | 799
5 30.29 7.1 4286 | 013 0.13 6.44 0.02 1.28 046 | 019 | 3451 3030% | 301
6 022 1226467 | 892 | 060 | 3098 | 116269 | 781 0.78 492 2.68 012 | 022 | 6098 0.02 0.73 - -
7 [ 231 [55820 [ 663 [ 046 | 1188 | 34425 [ 233 [ 030 [ 161 [ o068 [ 011 | 055 | 6853 005 | 468 | 68
8 [ 1028 [ 7717 [1489 [ 015 | 007 | 950 003 [ 221 [ 126 [ 024 | 022 [ 6942 2658% | 352
9 [ 1964 [ 203 [5150 [ 047 | o051 | 804 002 [ 075 049 | 021 [ a4 3820% | 516
10 | 1318 | 3052 | 888 | 004 | 038 | 1863 004 [ 638 029 | 019 [ 7838 7749% | 1052
11 ] 1433 | 325 [4824 | 254 | 003 | 317 005 [ 1.0 050 | 016 [ 41.19 3410% | 664
12 | 1513 190 | 5560 | 0.28 240 0.03 0.99 055 | 017 | 4216 4002% | 713
13 | 1603 4956 | 134 1.23 003 | 087 060 [ 021 [ 4182 4156+ | 352
14 | 4188 | 050 [ 7343 | 019 1.64 002 [ 114 085 | 028 [ 4317 4572% | 1375
15 | o1 1168 | 0.08 209 004 [ 162 012 | 048 [ 11080 7637% | 1610
16 | 1281 | 502 [ 4095 | 019 | 000 | 430 002 | o041 052 | 020 [ 3959 2787% | 733
17 | 1402 | 1559 (6624 | 033 | 689 | 5723 [ 033 [ 006 [ 058 [ 2071 [ 011 [ od1 [ 497 2457+ | 548
18 | 21.M1 1250 | 4523 | 0.56 0.56 13.99 010 | 0.06 1.28 2.08 0.13 012 | 84.35 1278% | 497
19 [ 1645 | 16388 [ 1302 [ 043 | 303 | 9533 | 063 | 042 | 178 | 147 [ 042 | 021 [ 11605 2515% | 302
20 | 502 [107.34 | 586 [ 006 | 177 [ 5157 [ 025 005 | 038 | 000 | 002 [ 006 | 5675 273 | 113
21 | 1600 | 954 | 3755 [ 041 | 013 | 660 002 | 098 062 | 018 [ 2574 2814% | 383
20 | 1881 | 444 | 3246 [ 012 [ 006 | 450 003 | 083 [ 022 [ 049 [ 020 | 4465 6640% | 1479
23 | 1878 | 124 | 2092 | 0.6 305 004 | 084 [ 037 [ 039 [ 018 | 7468 6231% | 1750
24 | 2206 | 069 | 4339 [ 046 [ o011 [ 569 [ 073 | 012 | 076 | 020 | 057 | 024 | 5551 1854+ | 362
25 | 647 | 557 | 1404 [ 015 | 003 | 595 002 [ 017 [ 007 [ 006 [ 014 | 6787 1348% | 267
26 | 621 | 485 | 1749 [ 016 | 008 [ 35 [ 003 | 003 | 015 0.6 | 016 [ 7680 709% | 169
27 | 765 [ 3820 | 779 [ 012 [ 077 [ 5564 | 032 | 006 | 036 | 741 | 004 | 038 [12080 | 001 [ 027 | 6951* [ 865
28 | 511 | 439 | 970 [ 018 [ 030 [ 684 [ 001 [ 004 | 022 | 026 | 003 | 014 [106.14 9957+ | 1106
29 5.93 4769 | 731 0.15 1.68 37.68 024 | 007 0.35 0.65 002 | 039 | 9756 7409% | 615
30 | 2145 [ 3443 [8686 [ 077 [ 060 [ 2895 | 048 | 005 | 064 082 | 032 [ 3494 1691% | 599
31 [ 1971 [ 377 [6616 | 057 479 | 004 | 004 | 066 056 | 043 [ 5146 786¢ | 504
32 [ 1171 [ 237 [4293 [ 055 [ 002 [ 47m 003 [ o054 026 | 020 [ 595 3433 | 264
33 | 3409 [ 1036 [ 97.18 [ 076 267 | 006 | 003 | 042 155 | 096 | 32.02 835% | 199
34 | 2505 [ 327 [ 6747 [ 061 255 003 [ 075 071 | 025 [ 4162 5011% | 913
35 | 2135 367 | 6727 | 0.60 0.18 2.03 0.02 0.68 062 | 025 | 38.23 4025« | 951
36 | 1221 | 674 | 5186 | 053 455 002 [ om 047 | 020 [ 3013 1967+ | 369
37 | 508 | 050 | 286 | 007 1.22 002 [ 025 006 | 006 | 3343 1717 | 264
38 | 350 [13603 | 290 | 001 | 233 [ 7565 | 036 | 006 | 043 004 | 002 [ 2180 67 | 135
39 | 403 [40086 | 476 | 029 [ 820 [ 21204 [ 134 [ 018 | 076 | 005 | 007 | 011 | 36.19 003 | 1918 [ 567
40 [ 1603 [ 309 [2188 [ 024 [ 003 [ 324 002 [ 078 023 | 012 [ 5014 3394+ | 779
41 | 1589 1.81 2185 | 0.25 0.00 1.26 0.02 0.48 0.23 0.11 48.55 2810% | 1394
42 | 928 [ 5325 [3036 [ 027 [ 067 [ 1929 [ 006 | 003 | 031 039 | o1t [ 2318 1615+ | 365
43 | 766 | 450 [ 1556 [ 042 103 001 | 010 031 | 007 [ 3042 1361% | 367
44 [ 2001 [ 1176 [3796 [ 039 [ 028 [ 870 [ 017 [ 009 | 245 [ 416 [ 061 [ 025 | 5547 013 | 1487% [ 194
45 [ 49 [ 333 [ 390 1.12 001 | 014 013 | 005 [ 1631 5460% | 1081
46 | 557 [ 3107 [ 752 [ 009 [ 051 [ 2003 | 005 | 003 | 043 007 | 011 [ 4160 1248% | 418
47 [ 1830 | 2875 | 3212 | 490 | 003 | 961 003 | 084 045 | 018 [ 4600 1839+ | 448
48 | 804 | 160 | 5138 [ 116 214 002 | 020 041 | 014 [ 4245 1813+ | 534
49 | 771 [ 45884 | 4520 | 076 | 857 [ 34062 | 242 | 030 | 109 033 | 014 [ 4448 006 | 140 | 118
50 | 2478 | 2150 | 8520 | 102 [ o016 [ 1267 [ 003 | 003 | 032 088 | 023 [ 3310 2422 | 346
51 | 1213 [ 3981 [39.95 [ o7t [ 100 [ 3736 | 024 | 006 | 070 033 | 023 [ 6503 1389% | 641
50 | 772 | 972 | 1680 | 024 [ 020 [ 850 [ 002 | 005 | 039 037 | 013 [ 4154 [ 006 994 [ 45
53 | 760 | 376 | 2020 | 0.12 141 002 | 014 0.8 | 009 [ 4981 1074% | 433
54 | 10.76 1.1 1459 | 0.16 2.98 0.09 0.08 0.33 0.20 0.17 0.16 | 98.58 7328% | 1922
55 | 1218 | 599 | 2783 | 020 066 001 | 015 038 | 011 [ 2029 1268% | 366
56 | 548 | 171 | 1563 | 028 246 | 002 | 002 | 017 018 | 019 [ 9114 1344% | 114
57 | 738 [ 252 [ 1952 [ 026 1.66 002 [ 018 020 | 01 [ 6057 384 | 118
58 1.55 342 1806 | 0.29 2.84 6.98 005 | 005 0.49 019 | 021 90.67 5792% | 931
59 | 879 | 365 | 3181 | 024 029 001 [ 010 036 | 008 [ 3124 844k | 212
60 | 1800 | 257 [29.10 [ 066 094 002 [ 029 056 | 019 [ 4644 3659% | 587
*FERH(2014)
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Table 4-2 Result for chemical analysis for minor elements and radon concentration (spring water, part2)

o B | A |V | C | M | Fe | N | Co | Cu| Zn | A | S | S | C | Pb |MRy SD
&5
ng/L | pg/L | wg/L | pg/L | we/L | wg/L | wg/L | wg/L | wg/l | g/l | we/L | wg/l | g/l | g/l | e/l | By/m |Bo/m’
61 | 1167 | 12816 | 2120 | 0.6 | 485 | 11648 | 066 | 0.3 | 04 083 | 010 | 3739 001 | 1939 | 420
62 | 880 | 36483 | 1139 | 018 | 1759 | 26800 | 166 | 022 | 0.76 030 | 016 | 5301 007 | 2367 | 642
63 | 834 | 732 11260 | 043 | 115 | 1085 | 004 | 003 | 015 040 | 019 | 6111 1285¢ | 204
64 | 1235 | 033 | 2340 | 015 386 | 000 | 004 | 034 0.74 1 064 | 9130 6501% | 928
65 | 1108 | 009 | 1406 | 0.5 | 002 | 480 | 046 | 008 | 032 056 | 045 | 12223 2097 | 1054
66 | 916 | 190 |1208 | 013 | 005 401 1 001 | 004 | 019 052 | 026 | 6982 5654% | 398
67 | 2025 | 1008 13083 | 029 | 023 | 632 | 004 | 004 | 100 | 108 | 056 | 024 | 5666 1958 | 516
68 | 2150 | 7207 | 3503 | 034 | 859 | 5148 | 034 | 006 | 129 | 032 | 062 | 031 | 56.18 009 | 2519« | 678
69 | 1194 | 265 | 1899 | 0.19 060 002 | 015 098 | 016 | 2896 3842% | 1038
0 | 917 | 9380 | 6760 | 110 | 393 | 8755 | 048 | 009 | 084 042 | 018 | 4513 207% | 602
70| 888 | 950 | 5344 | 071 | 076 | 1635 | 02 | 004 | 0% | 072 | 037 | 027 | 4486 1205 | 091
72| 2816 | 69.79 | 8784 | 098 | 215 | 5028 | 036 | 006 | 083 079 1029 | 3552 1012¢ | 258
73 | 1866 | 845 6900 | 085 | 0.4 | 650 002 | 029 051 | 019 | 3034 1693 | 591
74| 540 (499128 | 2197 | 231 | 11580 | 483880 | 31.78 | 2.33 | 1794 | 1946 | 100 | 013 | 2188 | 006 | 880 | 2298x | 433
75 | 1263 | 673 | 1565 | 0.40 | 010 | 696 | 044 | 005 | 159 | 068 | 016 | 023 | 12129 685 | 342
76 | 1275 | 377 | 1832 | 016 | 005 248 1019 | 003 | 099 | 001 | 029 | 020 | 2329 1982¢ | 515
77| 260 | 15371 | 1775 | 007 | 217 | 9158 | 054 | 008 | 037 015 | 031 | 7107 949x | 229
78 13019 | 809 6413 | 045 | 003 | 414 002 | 093 074 | 021 | 2817 2616% | 513
79 | 2083 | 13613 | 3165 | 045 | 173 | 7064 | 030 | 006 | 077 | 046 | 027 | 020 | 4797 55 | 173
80 | 2067 | 149 | 3767 | 0f4 256 005 | 086 | 032 | 049 | 024 | 5330 1703 | 447
8 | 1274 | 216 | 3648 | 013 188 002 | 067 061 | 018 | 3183 1736% | 763
82 | 1504 | 2565 | 4266 | 0.7 | 037 | 1485 002 | 060 | 033 | 062 | 046 | 2212 002 | 2044x | 870
83 | 1766 | 1200 | 3062 | 057 | 0.9 | 749 | 001 | 003 | 087 | 027 | 054 | 019 | 4359 5430 | 497
84 | 642 | 085 | 1798 | 0.4 301 1003 | 003 | 018 019 | 016 | 10240 1482% | 690
85 | 950 | 2154 | 4003 | 031 | 577 | 378 | 044 | 007 | 036 012 | 012 | 7939 2046 | 932
86 | 1976 | 016 | 46.97 | 038 203 030 | 103 044 | 020 | 55.75 3301% | 3%
81 | 455 110 093 | 160 | 050 | 003 | 251 | 1002 | 001 | 006 | 2699 | 001 1005% | 397
88 | 1715 | 2893 | 4326 | 020 | 040 | 1620 | 001 | 003 | 056 051 | 017 | 3413 5197 | 670
89 | 877 | 538 | 2309 | 013 | 006 185 002 | 102 020 | 009 | 3918 005 | 1108« | 248
90 | 3075 | 1092 | 9351 | 055 205 002 | 039 | 005 | 088 | 033 | 3318 094 | 306
91 | 1901 | 35 | 6076 | 057 | 019 545 1 011 | 004 | 079 064 | 038 | 5457 1236% | 196
9 | 935 | 255 | 5169 | 069 165 002 | 029 046 | 018 | 3446 1765 | 611
93 | 697 | 004 |2026 | 006 002 | 020 006 | 006 | 4000 625 | 211
04 | 1891 | 199 3263 | 272 | 002 | 234 003 | 100 047 | 019 | 4697 029 | 2001x | 397
95 | 704 | 729 | 137 | 001 | 032 | 1699 | 006 | 004 | 022 011 1 017 | 10280 4249% | 551
96 | 1993 | 205137 | 2760 | 065 | 1191 | 85479 | 557 | 048 | 479 | 1144 | 063 | 021 | 606 075 | 1715¢ | 850
97 | 2155 | 582 [10449 | 057 | 008 | 1083 006 | 107 | 895 | 294 | 196 | 19.45 | 006 | 026 | 546 | 194
98 | 6399 | 469 13895 | 038 | 023 | 114 002 | 065 | 2979 | 263 | 041 | 2591 | 002 | 040 | 238 | 205
99 | 3143 | 130 | 2686 | 023 | 005 199 006 | 105 | 138 | 064 | 026 | 3212 | 004 | 004 | 3302 | 589
100 | 2213 | 045 13218 | 075 | 010 | 725 002 | 062 | 1671 | 083 | 021 | 2886 | 001 | 001 | 8577 | 37
101 | 1651 | 229 | 5996 | 050 | 001 565 003 | 130 | 066 | 083 | 024 | 3532 1432 | 560
102 | 970 | 366 | 6378 | 054 | 002 | 390 001 | 035 | 201 | 076 | 023 | 2443 550 | 368
103 | 362 | 148 | 1745 | 051 | 003 6.28 003 | 056 | 964 | 016 | 013 | 2072 | 001 1396 | 186
104 | 880 | 648 | 4947 | 061 | 003 | 657 003 | 045 | 012 | 048 | 017 | 4015 1153 | 199
105 | 1126 | 803 | 2533 | 0.5 | 008 | 603 | 004 | 006 | 870 | 592 | 036 | 0.8 | 5608 | 001 603 | 261
* EBHR(2014)
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Table 4-3  Result for chemical analysis for minor elements and radon concentration (groundwater)

5 B Al v Cr Mn Fe Ni Co Cu Zn As Se Sr Ccd Pb | 22%R, | SD.
e/l | we/L | wg/L | wg/L | wg/L | we/L | wg/L | wg/L | ug/L | ug/L | wg/L | we/L | wg/L | ug/L | wg/L | Be/m® |Bg/m’
106 | 40.91 0.49 6.47 2.10 0.06 507 0.73 0.13 0.68 9.43 0.60 190 | 16474 | 0.02 0.01 8983 994
107 | 9.05 1.66 0.20 0.09 0.21 0.60 0.33 0.05 0.98 12.36 0.34 0.10 21.22 0.01 ND. 19 105
108 | 31.52 0.81 0.65 0.14 0.29 0.13 0.17 0.03 0.64 437 0.24 0.07 21.39 0.01 N.D. 509 283
109 | 19.16 0.00 1.84 0.08 0.16 13.92 0.33 043 0.60 419 0.40 0.15 66.93 0.00 N.D. 187 121
110 | 84.18 N.D. 1.64 0.07 10.37 2.64 0.64 0.05 0.36 0.90 0.14 030 | 116.40 | 0.00 N.D. 4722 659
111 | 2206 | ND. | 1759 | 015 | 11.92 151 034 | 006 | 063 | 102 | 075 | 022 | 8558 | 000 | ND. | 7414 | 736
112 | 80.50 N.D. 5.03 1.36 98.28 143 0.23 0.09 472 13.80 2.18 036 | 138.05 | 0.00 N.D. 264 330
13 | 674 ND. | 1910 | 016 | 012 | 2362 | 049 | 050 | 010 | 023 | 020 | 016 | 4311 | 000 | ND. | 610 | 380
114 | 1352 1.22 29.34 | 0.35 1.61 1.93 0.27 0.82 0.18 3.92 0.20 0.18 79.51 0.00 0.02 102 91
115 | 18.67 N.D. 36.65 | 0.16 140 2.69 0.16 0.51 0.19 1.78 0.45 0.27 53.77 0.00 N.D. 2011 159
116 | 32.23 N.D. 0.80 0.05 8.01 94.02 0.78 0.04 0.68 0.85 0.37 0.06 39.63 0.01 0.00 1647 304
117 | 59.33 N.D. 13.54 | 3.21 15.52 1.69 0.89 0.09 10.20 3.51 5.59 056 | 120.15 | 0.00 0.00 171 204
118 | 44.62 6.60 |107.36 | 0.67 0.23 0.82 0.47 0.36 0.99 6.84 0.84 0.28 3142 0.00 0.02 476 69
119 | 15.14 0.67 4740 | 023 0.29 285.00 231 0.53 0.30 0.86 047 0.24 21.64 0.00 0.01 1339 657
120 | 1055 | 175 | 023 | 003 | 367 435 1 022 | 022 | 033 ND. | 005 | 004 | 3860 | 000 | ND. | 280 | 269
121 | 14.80 587 78.87 | 0.63 6.09 1.62 0.33 0.76 0.90 434 0.64 0.21 45.89 0.00 0.05 1927 335
122 | 1501 ND. | 1645 | 010 | 999 | 2135 | 025 | 088 | 030 | 049 | 048 | 009 | 4088 | 000 | ND. | 310 | 222
123 | 17.33 1.97 94.67 | 049 5.98 112 0.12 0.66 1.17 N.D. 0.72 0.22 4272 0.00 ND. 1439 738
124 | 13.53 2.85 5213 | 0.22 397 0.41 0.37 0.46 0.18 15.23 0.31 0.23 29.84 0.01 N.D. 254 167
125 | 9.12 N.D. 0.27 0.03 3.74 0.90 0.07 0.28 0.19 ND. 0.09 0.06 3327 0.00 N.D. 28 56
126 | 15.06 0.82 0.94 0.08 0.82 10.79 0.29 0.04 0.40 N.D. 0.12 0.13 | 10357 | 0.00 N.D. 213 187
127 | 1353 | 022 | 6465 | 012 | 256 | 25570 | 230 | 062 | 025 ND. | 046 | 025 | 4122 | 000 | 0.04 66 | 131
128 | 32.89 2.04 6.82 0.05 437 045 0.05 0.51 042 N.D. 2.22 0.09 31.00 0.00 ND. 522 281
129 | 505.51 N.D. 51.17 | 757 | 160.87 N.D. N.D. 119 | 13479 N.D. | 2807 | 1752 |1909.17 | 0.40 0.80 125 144
130 | 3.56 0.06 0.54 0.10 4.20 0.21 0.06 0.16 3.03 3.70 0.16 0.01 20.40 0.00 ND. 125 144
131 | 13.20 ND. | 4291 | 0.38 9.00 1.25 0.17 0.89 0.32 0.88 0.25 0.45 99.87 0.00 N.D. 1565 282
132 | 832 N.D. 0.51 0.04 5.38 115 0.08 0.40 0.26 8.10 0.09 0.03 44.16 0.00 N.D. 148 156
133 | 18.46 265 110712 | 1.09 6.25 1.60 0.22 0.68 0.33 1.95 0.55 0.30 43.75 0.00 ND. 2372 | 451
134 | 1769 | 547 | 5856 | 045 | 8.14 365 | 019 | 052 | 135 | 019 | 037 | 026 | 5693 | 000 | ND. | 2620 | 317
135 | 7113 N.D. 453 0.05 1.23 100.33 0.86 0.35 0.13 2490 0.20 0.06 25.11 0.00 N.D. 1438 341
136 | 1939 | 765 | 49.07 | 054 | 734 2.01 040 | 077 | 083 | 3774 | 065 | 026 | 6052 | 002 | 000 | 1399 | 382
137 | 130 3.86 0.30 0.04 1.25 N.D. 0.05 0.11 0.34 0.32 0.07 0.10 43.88 0.00 ND. 14 86
138 | 20.75 1.57 6194 | 057 1.05 2.69 0.28 0.77 0.27 1.39 0.67 0.27 54.99 0.00 0.00 3151 554
139 | 5.04 1.52 0.24 0.02 14.11 N.D. 0.07 0.22 0.15 3.65 0.05 0.01 49.15 0.00 ND. 128 167
140 | 16.63 0.63 2990 | 0.09 6.87 3.07 0.22 0.43 0.33 0.19 0.48 0.18 53.26 0.00 N.D. 3320 924
141 | 18.30 211 53.73 | 0.39 4.84 3.21 0.13 0.51 048 0.23 0.54 0.18 38.65 0.00 N.D. 2438 978
142 | 172 290 2054 | 027 0.35 1.01 0.17 0.58 0.23 58.26 0.36 0.10 42.65 0.09 N.D. 3181 522
143 | 7.16 ND. | 035 | 003 | 066 358 | 051 | 033 | 023 | 4092 | 005 | 005 | 2525 | 001 | 0.00 171 | 155
144 | 1479 N.D. 1.24 0.02 11.07 3.60 0.17 0.25 0.62 6.10 0.04 0.13 36.37 0.00 N.D. 415 242
145 | 826 | 192 [11326 | 071 | 349 ND. | 031 | 040 | 070 | 1126 | 064 | 0.8 | 2409 | 000 | 0.02 387 | 351
146 | 9.19 2.86 8135 | 1.17 0.17 0.49 0.12 0.75 042 0.58 0.57 0.21 51.17 0.00 N.D. 477 178
147 | 2442 3833 | 0.27 0.21 0.03 0.51 0.49 0.72 0.31 49.19 0.01 6349 | 1450
148 | 14.78 0.82 31.02 | 022 0.03 047 0.04 037 043 1.04 0.35 61.83 3704 | 491
149 | 1443 433 6244 | 037 0.14 1.56 0.03 0.02 0.35 0.75 0.19 28.17 1638 | 450
150 | 14.44 445 5703 | 0.34 0.01 0.90 0.83 0.15 2471 1907 993
151 | 13.88 5.63 56.19 | 0.33 0.01 0.02 0.12 0.77 0.16 19.16 606 142
152 | 18.40 547 5558 | 0.22 0.01 0.28 1.06 0.84 0.18 24.38 1365 256
153 | 19.48 3.02 6943 | 0.36 0.10 0.02 0.25 0.36 0.94 0.22 36.84 2638 392
154 | 30.72 60.87 | 0.17 0.08 0.02 241 5.66 1.25 0.23 2154 0.12 2738 | 478
155 | 852 1.04 56.96 | 0.21 0.01 0.46 0.39 0.66 0.10 12.719 0.24 476 272
156 | 14.21 0.49 6187 | 0.29 0.02 0.03 1.29 0.81 0.14 35.56 2070 652
157 | 1307 | 1.68 | 5207 | 025 | 023 1870 | 015 | 001 | 022 | 138 | 084 | 014 | 2208 2014 | 240
158 | 19.73 226 3922 | 0.14 0.02 0.13 0.02 0.13 0.35 0.86 0.12 19.55 0.01 1203 638
159 | 2180 | 024 | 5836 | 0.20 003 | 118 | 100 | 079 | 023 | 4234 2340 | 863
160 | 11313 0.76 88.74 | 0.22 0.24 0.03 145 5.88 1.87 0.29 59.75 3434 528
161 | 28.82 3.59 69.01 | 0.70 0.81 0.02 0.23 0.31 0.65 0.24 33.89 1486 508
162 | 28.88 2874 | 7531 | 0.88 474 355.17 2.38 0.05 0.40 422 0.73 0.29 44.83 3372 | 1096
163 | 44.46 505 10512 | 0.63 0.04 0.73 0.10 0.03 0.38 0.73 1.04 0.31 53.10 1299 289
164 | 26.29 2.01 2096 | 0.22 0.15 5.59 0.29 0.03 0.36 0.76 1.52 0.15 60.29 3916 | 441
165 | 10.66 0.37 18.32 | 0.17 0.16 0.07 0.02 0.14 2.03 0.52 0.11 45.34 3703 | 1365
166 | 17.86 | 406 | 5242 | 044 005 | 002 | 028 069 | 022 | 3712 1543 | 391
167 | 7.65 6.85 59.60 | 045 0.01 0.13 0.49 0.14 16.54 1015 517
168 | 959 | 1112 | 914 | 007 | 015 1.81 003 | 002 | 103 | 403 | 022 | 0.5 | 2030 036 | 2437 | 308
169 | 15.61 1436 | 2525 | 0.10 0.50 10.45 0.05 0.02 1.55 2.25 047 0.17 21.07 0.63 3053 301
170 | 21.21 4575 | 4276 | 0.12 0.79 22.31 0.06 0.03 3.64 0.69 0.19 24.19 1.50 4028 674
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Table 4-4 Result for chemical analysis for minor elements and radon concentration (river water)
ol B Al V| C | Mn Fe Ni | Go | Cu In | As | Se Sr Cd | Pb | ™Ry | SD.
&=
v/l | we/L e/l | wg/l | wg/l | we/l | we/l | we/l | we/l | opg/L | e/l | ug/l | pg/L | g/l | g/l | By/m’ Bo/m’
171 | 1783 | 63.14 | 4281 | 076 | 278 5550 | 039 | 009 | 153 107 | 211 | 171 | 39.08 | 002 250 | 346
172 | 768 | 7310 | 5263 | 078 | 740 | 10793 | 060 | 007 | 094 | 027 | 048 | 026 | 4262 | 0.01 498 | 154
173 | 575 | 7576 | 4375 | 060 | 18198 | 48907 | 317 | 020 | 110 | 322 | 054 | 020 | 5469 | 0.01 698 | 467
174 | 1005 | 8454 | 6386 | 107 | 148 5796 | 032 | 007 | 054 043 | 0.19 | 4568 260 | 173
175 | 1390 | 21183 | 46.75 | 070 | 460 | 14504 | 100 | 026 | 168 028 | 055 | 016 | 4186 196 | 130
176 | 20.16 | 12883 | 2986 | 030 | 1144 | 18987 | 131 | 011 | 235 387 | 047 | 023 | 930 0.01 120 | 107
177 | 2248 | 66443 | 37.99 | 059 | 1339 | 92212 | 661 | 059 | 569 731 | 046 | 019 | 5583 | 001 | 0.09 260 | 211
178 | 3279 | 10697 | 36.39 | 050 | 494 | 11172 | 090 | 014 | 333 817 | 043 | 020 | 5469 | 001 | 030 119 | 106
179 | 2284 | 11937 1 3090 | 035 | 309 8704 | 064 | 008 | 176 338 | 049 | 017 | 4822 159 | 254
180 | 1421 | 39.39 | 19.28 | 021 | 130 211 1011 1 003 | 078 036 | 017 | 011 | 4608 809 | 388
181 | 887 |507.06 | 548 | 076 | 1447 | 38130 | 245 | 03 184 | 2136 | 014 | 007 | 3528 | 002 | 3463 | 163 | 76
182 | 1961 | 12424 | 2724 | 031 | 351 8205 | 075 | 007 | 176 397 1 039 | 015 | 46.14 0.03 190 | 154
183 | 869 | 44661 | 1141 | 019 | 3045 | 34285 | 218 | 0.4 176 225 1029 | 009 | 3768 | 001 | 022 459 | 143
184 | 2116 | 19497 | 708 | 017 | 7886 | 56002 | 352 | 022 | 136 209 | 040 | 014 | 5217 0.1 523 | 254
185 | 2422 | 25618 | 2300 | 039 | 2253 | 26372 | 456 | 017 | 456 | 1422 | 045 | 015 | 4989 | 002 | 240 | 524 | 445
186 | 3223 | 8242 | 235 | 013 | 225 | 10428 | 080 | 045 | 074 | 386 | 026 | 0.9 | 5527 008 | 487 | 232
187 | 3120 | 81.93 | 664 | 024 | 44 3543 1028 | 009 | 085 160 | 079 | 016 | 60.27 75% 1 100
188 | 2291 | 79852 | 3123 | 029 | 1213 | 48932 | 302 | 028 | 2.5 295 | 054 | 017 | 3583 | 001 | 028 | 1346 | 155
189 | 2123 | 19643 | 3229 | 015 | 586 | 13409 | 081 | 0N 120 114 | 047 | 017 | 2790 0.08 67 45
190 | 2391 | 12847 | 4231 | 053 | 639 | 22323 | 228 | 029 | 196 651 | 056 | 020 | 39.95 007 | 573 | 160
191 | 26,18 | 89.68 | 4528 | 056 | 340 N5 [ 129 | 014 | 180 680 | 058 | 021 | 41.65 0.09 ot | 124
192 | 2115 | 157.94 | 3536 | 0.18 | 410 9706 | 067 | 0.1 171 992 1038 | 015 | 3142 0.17 167 | 11
193 | 3997 | 3811 | 2372 | 022 | 5103 | 22257 | 238 | 020 | 247 854 | 055 | 020 | 6171 | 001 | 001 | 1142¢ | 372
194 | 810 | 2662 | 181 | 013 | 067 9.16 008 | 039 468 | 054 | 052 | 4867 | 003 | 0.04 167 | 112
195 | 564 | 6700 | 211 | 009 | 992 9384 | 027 | 008 | 142 | 1515 | 016 | 008 | 4131 | 001 | 032 | 388 | 230
196 | 713 | 1210 | 540 | 043 | 103 6.41 003 | 022 304 | 027 | 008 | 3669 006 | 1% | 9
197 |1569.15 | 69.94 | 4200 | 4691 | 1741 | 29957 | 690 | 117 |187319 | 4717 |216.97 | 8501 |496225 | 009 | 038 | 180% | 69
198 | 1842 | 971 | 399 | 040 | 4 3317 | 014 | 005 | 1405 | 1248 | 111 | 060 | 3578 | 001 | 0.06 U3 | 138
199 | 2504 | 5163 | 1824 | 046 | 5867 | 9874 | 348 | 027 | 445 | 1653 | 092 | 022 | 4329 | 001 | 0.2 496 | 200
200 | 3101 | 8494 | 2742 | 205 | 117 2870 | 132 | 105 | 348 | 3272 | 069 | 040 | 5405 | 001 | 0.2 a7 | 1M
201 | 6348 | 79.74 | 1211 | 057 | 13630 | 56743 | 433 | 083 | 538 | 9921 | 153 | 074 | 8717 | 002 | 047 | 296% | 104
202 | 3450 | 5887 | 2041 | 077 | 1109 | 7880 | 165 | 014 | 244 | 1001 | 088 | 041 | 5362 | 001 | 023 | 403 | 103
203 | 1995 | 9723 | 1692 | 365 | 1344 | 13095 | 736 | 252 | 666 | 13789 | O71 | 031 | 8999 | 001 | 085 | 404 | 24
204 | 2173 | 3444 | 738 | 015 | 8131 | 46480 | 296 | 013 | 268 | 7796 | 035 | 035 | 7298 | 001 | 031 35 | 20
205 | 2151 | 5825 | 2060 | 040 | 3600 | 33441 | 237 [ 047 | 211 | 6544 | 055 | 019 | 4998 | 001 | 041 537x | 123
206 | 2233 | 3670 | 1268 | 026 | 8522 | 886.16 | 538 | 021 133 | 2994 | 054 | 0256 | 7497 | 001 | 017 542 | 234
207 | 5272 | 6203 | 1823 | 059 | 11765 | 39657 | 330 | 030 | 309 | 4534 | 089 | 055 | 9053 | 001 | 029 86 58
208 | 7147 | 7442 | 1856 | 1.55 [ 15105 | 47718 | 345 | 073 | 663 | 2844 | 231 | 185 | 19617 | 001 | 034 | 528 | 245
209 | 1509 | 19957 | 1518 | 025 | 4580 | 52298 | 320 | 019 | 206 | 3632 | 037 | 022 | 69.14 | 001 | 017 520 | 226
200 | 7146 | 13239 | 3743 | 101 | 2594 | 13686 | 161 | 022 | 741 | 2789 | 166 | 141 12807 | 001 | 024 | 616% | 415
21 | 3113 | 3380 | 4468 | 096 | 1046 | 7726 | 084 | 022 | 167 | 135 | 080 | 036 | 7032 | 001 | 016 | 1020%x | 291
202 | 4425 | 9175 | 3629 | 066 | 6383 | 19243 | 180 | 015 | 458 | 3167 | 120 | 039 | 6371 | 006 | 082 790 | 402
23 | 7168 | 9671 | 4243 | 074 | 2159 | 7592 | 590 | 021 | 274 | 3754 | 093 | 048 | 95927 | 004 | 042 | T | 144
204 | 8126 | 1797 | 8365 | 037 | 054 | 1072 | 033 | 005 | 172 | 1593 | 146 | 055 | 5301 | 001 | 0.8 0 0
215 | 5547 | 2785 | 215 | 018 | 188 | 2580 | 035 | 040 | 163 | 2088 | 091 | 032 | 7857 | 001 | 028 | 216 | 238
216 | 3455 | 2277 | 2104 | 014 | 109 | 1121 | 006 | 005 | 086 | 240 | 061 | 024 | 4650 004 | 100 | 82
207 | 3966 | 3336 | 1892 | 019 | 224 2459 1 012 | 007 | 101 | 1293 | 078 | 030 | 5707 | 001 | 064 26 | 151
218 | 3812 | 3182 | 1833 | 018 | 174 1410 | 013 | 007 | 089 694 | 073 | 032 | 5893 003 | 529 | 49
*ERT014)
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Study of subduction zone paleoearthquakes

AR A R e e AR !

Masanobu Shishikura', Osamu Fujiwara', Yuichi Namegaya' and Dan Matsumoto'

Abstract: Importance of studying past earthquake and tsunami has been recognized since the 2011 Off-Tohoku Earthquake,
because only paleoseismology can reveal recurrence of giant event. We study history and source of such subduction
zone paleoearthquake in Japan Islands. Along the Pacific coast of Tohoku facing the Japan Trench, Namegaya and others
reevaluated the fault model for the 869 Jogan Earthquake with considering of survey results of tsunami deposit associated
with the 2011 Off-Tohoku Earthquake, and also conducted survey of historical records for tsunami in the medieval period.
AMS radiocarbon dating was conducted for the sediment core samples obtained by excavation survey in the coastal area
facing the Sagami Trough and the Nankai Trough. A total of 70 calibrated ages were obtained from terrestrial and marine
samples of the southern part of the Boso Peninsula and Shizuoka Prefecture by Fujiwara. A total of 15 calibrated ages were
also obtained from terrestrial samples of Kushimoto by Shishikura. These data will provide the over 5000 year-record of great
earthquakes and tsunamis occurred in studied areas. In the Miyako and Irabu Islands facing the Ryukyu Trench, Shishikura et

al. also conducted pit-excavation survey and "*C dating for a total of 9 samples.

Keywords: subduction zone earthquake, tsunami deposit, Japan Trench, Sagami Trough, Nankai Trough, Ryukyu Trench,

radiocarbon dating
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1. BUBIC BIHEOWE €T IVICBI L TR ZIT > 72, K72
CLATBD TR E > TRROMRAZIME L, SIbH
2011 FEHEHTACTIEMIHEELDR,  SRROHIE - HCBT 2P OB OVTHREF LTS, TDiF

HE 73 EDRLEICED B A DR - FI O, W
KN ZED B K5I T, TEliE - MRt
> 2R IR R T — LTI, L&D, B
IS HPHERY MR B 7 & DI ARTRICE DV
T, WAOHHEHHIERIC S sEBISR 2T L, The
HIERYP A TFEIC K > T2 Lb— 92T LT
I PR HEE 9 B2 T TE . AT, H
A, NS 7T, EEifEN 57, BT NT
i U 7 i s i VT U e SCE e, Bl
VIalb—vaYy, RBRESRBHERY O AR
DERAEICDOVTENTNIMET 2 (3 1 X).
HAHHETIE, 2011 AT AT MtiEE 2IC
e U e HoR S CREiEh, 201272E) Tf%
BNTZHEICHDE, 178K LR -> T 869 FH

MARTIEREL < iz Dy, ATIREEN T DL
AT, AT E &> TlEHEREY» 5 2011
FEHEN N O NUARTOHERIC K 2 HEREY) 72 BRI % i
iz 2014 FFEICEMTETH 5. JLHBETIE 2011
TEHEEDARE, RS HTE A  R E HER YA A
KL THD, BT EDRERZHO FTitkR
Hi SO A A 7 & O g A R L 7z,

N5 7 LRgiE N5 7 Tld, FK 23 145 3 X
HIETHEICKZ2EAHE Y A 7FHE 70y 2 7 FOF
THN LRI E TR S Nzileic DV T, MCHE
RMEERITo TR ZHEL TS, ThHD S B
Kb BRIl & B RIS DWW CIRIRIEDS, Akl
HFAITICOWTIIRABN TN TN IR E T THMEL
TW3.

*
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Fig. 1. Survey areas. Base map is from Google Earth. .

BRI T, HMERYI OB 2 HIIC, S
FAaRlAmABmle cREL 2 E B I UTR
FENC B B (RS © D) °1%
5 NI MRS DWW T, RADMERIIEZ T T2

2. [HIASHERS)

2.1 869 - riBUURE D BB 1¥ (il
2.1.1 HMEfs

2011 AEHUEH AT REHER IC K © R ¢
HeR I reE e PN R T, JB
“HARH (VT REBIETHIH) ICHELE
HFRIC X BRI DB CIEEnTw s (i
ZAE, BrEsiE A, 1990; Minoura and Nakaya, 1991;
Minoura et al., 2001; Sawai et al., 2012; Sugawara et
al, 2013). HBHEDORIC DUV T, Sawai et al.
(2012) (&gl I O FER A IR U 72 i 7R -
IV O IE R, AlSENOERTE, X TH
JEDOEE R, 90 B2Z{LET T L— hEgv
D 14 MFEOMBZ#Z A, JVEa—2Y 21—

¥ a K OEERRKETEZITo Tz, TORER, WiE
DEX 200 km, #& 100 km, BXTITRDE 7 m L/
F (Mw8.4 LI E) OHIFEETHNIZ DR & & Hi
FEVIONIEE TIRKT % T & ZIHSMIC LT

& T AN 2011 Al 5 ATt HERE O HERS
VIHE T2 MG ENI2DIE, EEEOHE ISR EHER
KO EEIHICRETIRIKT 5, LWIHHKTH-T
(M z1ZE, Gotoetal, 2011; Abe et al., 2012; Sawai et
al, 2012; ;R&1EH , 2012). Eh (2012) 12 &
nﬁaéﬁﬁ%m3$ﬁk%w1@#ﬁ#6—$%@
WYELHEREY) % COMEED 1.4-1.6 512K L1 T &R
HEINTW3.

COXS BRI HBIHEBRIEIFICHES I L
NEZBNS. TORAE, HBHEOHEOREIXIN
FCTHEINTHAREIDEEBICREVEFTALS.
LTAT, ~HROMEHRM IO L EHICRE T
IKBRIK LIz W0 S T eld, ZO—HROEHEREY)
DHEIC BN T D B FEEORIKGFERTHEMNE Uz T &
ZEKT 5. T TAMILTIE 2011 A5
PRI EE 72 11 S5 AR O — T O YL HERS Y O
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HINIE TORKIERFHE DAV Ea—R Y I alb—Y
avickOHEE L. TBIC, ABIHIEEEN ORI
DOHEREPIDAIE TE TN 5 DIRKERTLEL, Ficx 3
KO RMBEORBZHE L. &, FHMCEL T
Namegaya and Satake (2014) ZZEE iz,
2.1.2 fRBINE R

X9, ABFERIGFEFICHBWT 2011 Fidbi
JIARFEMHIERIC K Bt ORDKET R 21T 72, 5T
DS 1F Satake et al. (2013) Ic K3 MEET IV
Wz BE EHE G E IR SR L TIHW 2T —
27 AR UTe. BEREIC DWW T 2
TH—OMZREL, ZhZh 003 m"’sh 5 0.05
m'%s DT 0.001 m'"’s DLIAHTFHE L. KA
o (2012) T, G&TE LAIG T THF 15 HIER
BT 201 1 A RACHIT ATAE R D HL I HERSY)
REZIT->THEL, TNSDOHFERNS 300 m AN
DIFFHRA S 300 m LA EEN 72 N T BLHTANE &
Nz e (Mori et al, 2012) EEFRRKE E#
B U7z, CORER, MERED 0.045 m's DRI
BlE S NemE LR ROL—8Z Lz, THITR
BlE (2012) @O 15 WHICDWT, BHIFRORR
WEHERY DO ALE T DR KIRKEL KOsz Nz
Nz 1mBET 0.6 m/s LEIEENT.

DEIC, Sawai et al. (2012) THE X N/ LB T8
BIUMEFEIC BT 2 BRI OFF 8 Jlfk LD
B 0D R I HERE W D AT 1 T DI/ I 2 51 L
To. BT U7eWiEE 7 VIR E 31 km CTHIE DR
100 km, WigdEE % 100 km, 200 km, 300 km, 3
KU 400 km, §XRDEZ6mM, I9m BXT 12 mic
TR 127 —ZADETIVE—FT RO RETIL),
BXUINSDOETNVZFEE 15 kmic Lz 127 —
A, & 5IC Satake et al. (2013) Ic &% 2011 fEHE
OWIEET VDS B, WIEFHO—EH %N IERE 72
WKEWS T2 11 F—ADETIV (NEY—IXROEET
V) OEEI3E T —ADETIVTHS. TORRE, H
BHEORAEIE LT, X 31 km DEH—F XD EE
FTIVTCHIEDEX 200 km LA E, XD & 12mbLE
Mw8.6 LL 1) A hia Lehnid, BRHORID
HEREY) DNLE T ORIKGED 1 m AL, B X WD
06 m/s L LicEa T EMbhoTz.

22 WIMH ARG 2 8o 7iic g %
SURER A

221 HMEes

2011 4 3 A 11 HICHAE U Tz s b 5 AR it
B, HHOAKPFHERRICEREFREZE 5 L.
C DB Z NS = PRI A B PR oAl 5 -8 T il
fih 5 km NFEE Tk L (Nakajima and Koarai,
201D), INFEHICKRERpFERZLIEE L. TD&S
IR OBEDOHNCDONTIE, TEBIT—4 (FUE
869 ) ICHAE L HBIIERENEITF 5N 5. TH
A=A IALETERL O THEE AR K UEESE
BT NEERE LT eI NTVDIED, I
OB ANGRED b AB TFEIG PR EicE
WCHRHERI R R E N, SR ORI 57 <
&t 1.5 km DL EAREE THEEMNRZK U T2 T RS
ENTWV3 (Sawai et al, 2012).

T O HEBIHER & 2011 T AERE e
B L DOMICE, EDOEK D RN 722 & 2l
TEZDTHAIM. FDIF L A EDEHRIBEIDOIFE
LEWHTH 2 72O K 29 AR TH
3. ALFRHRIC DOV TR RN S ISR E Nz ikl z
#al - B (1995) AFEtLTH b0, =Rt
e 10 BIDHEACKRE L 722 LG EN TV
%. L LAEDSILARMRE D LEHICDOVWTRZEZ
LR ENTEHRENZ L L, DR OEENEE Bk
T HRENDS.

wilr, e (2009) I XD HARD K - dritoih
B LTI KU BESE SIS 2 BER| O SRR T
—ZN—=2{bEne (Llg, THESEHEE DB) EFES).
AWFFETIE T OELHIZE DB 215 L, sBiiEELI%
TILARR &K O LT, Wb B HiticEHL,
C OB HAR AR (ERE~IIR) 135
Bl G Z TenlietE D % 1t & T NI g 2 HiE sl
Rz EREE DB SR LTz, £ LT, ROEFEME
KOWTHHiELELET, HRELUTHIRETE
DM MR Uiz, 7&d, FHIICBIL T e - RH
(2014) ZBME Nz,

222 fABINE R

JELHIE DB ICBWT, HIICBIRT 53E& LT
Madk, 73, &, |, i S5H, X, W, i, 1,
W 2R LR ZTo7ce Th, 5 HDOFERLT
NUCEIS %51 626 fFOBRIMREE Nz, DEICT
N ORIz T 5, HEEED ST AR
KO BHTOARICE LT 7 O HESAHHAKFE
N2 S TR ORREEDH 2 T b - Tz, &
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R 25 AFEE InFRB ORI - SEWTEEA ISR

D5 BHRPAN RS SRE L T & NEIF TR
DIF 2 THs. FD 241 (1) k= TLELA
“+=H (142049 A1 H), BXU (2) EHli=4F
+t—HIZ+=H (1454 F 12 H 12 H) DHERTH
% (WIFNOFFE LY 7 RJE).

2221 ik HEE (1420 4E) Ok

JEEIHIZE DB I X % L itk —HEELAZH (T
B8R A KUk EFEEA =) ©
HRICHL, 2MF0BRMEINTVS. —DiF Tf
WIS (REERENEA) o THLEELATH, I3 Y
B/~ 7 A HEE RIS, 2 74T EIL) &
WoRIR &, & 5 —DIk MviAwlEsE) o LA, (%)
BRAL T, —H 2 mEsE L, fa bERE ) 2
IR TH %. WIF N E HIED RIS,
HEE BDONZLFEDOARTHS.

TehAEE) NS TE7) BXU THHE) dZh
ZTNHAEDO IR B IHREOREZEKL, Thb
OHEIE TR 6 B UKD < S0 SIE 10 K (ERE)
CBVWEXTO EEEMNHEL (ET) L, anz 4T
B Mo EMREEINTWVS. THEH 30 77D
JFEACHERA L R Lz L 2ERLTEY, HiloR
SR LU TOSAREED EV. THIBASE (& 15 i
HEEICIZRROT LT R TH D, BIBUTH U TIRIZIHIRE
RIS LR E AT T ENTES. - T, &
TN EMFBICK ETZC & TH A AREMEI AW,

—7, TRASEE ] $ISk T LEOHEN» 5
#1250 £ D 1670 IS LIk TH D, ik
OB ORRIE MRS 2L e U TR
SN0 LBbnsg. TAEE) Tk TET], T
Al Tl T ERloMADO XS IciEENT
WBM, TEH] OFLTE T OFLFIEK BT
BO, Tk ZHEERETTFEZRAR-> T2
DLEZBNS.

2222 AR (1454 45) OMbEI:

JELHIEDBIC K % L W =FT—H - T=H
(1454 12 A 12 H) OFERICELT, 5 HOHR
MEEN TS, cNbD5 5, [IEIHOEESF B
TR 1inb o7z TEAGR 1, TEMpueET
T A AR — A T = H AR IR I EE S B = R
FI7ERL R AT N2 ATIE] &0 Gk
MERENTWS. TERG & MRS (LEYRE
2001) I &5 &AOKPUA (1524 ) ITIEMAL L Te
BRTHO, FEEAFEORRITH U TRIEFFFUCTHL

SLERREEZ NS, o TERE IidEhiz
RO ORI, TEMEERIZUERTFEL, TEDOT
YR THOFETHS. FHEEFE (TLEIFKDFETH
%) A T =HoRHRICHIEE NS > 7. HIMIC
WEHEEAOREE U DO E TIRKL T, 24D
ANRDHRCIRENIELE LIz 1 TH S, HREDOTHN | (4
HWE) FBEOFERR, AFR, =R, BXUHEE
BERESCHIPEZIET C &b, TOREICK D HAR
~EREROKEERE (B2 VIEZEDO—E) ITHED
B LIRLTRWEA S, HIEBICDWTIE TKi
B EWVWIEERDOATHH, BEMNTOHEDO L%
KT 50EEMEDHZ. HHWVIE, THIN] Lo
I TRHEES) ) O FDERICHENZ DT, NEAGEL
MEFFRFRERTH B L 2EETH L, TERG
DEHED, HADEET 2 ILBLTORNZadER L 7zr]
REMLH 5.

—7, %5 4tromrid TedHEMES, TE
L RLERD L, Dyi A, 5 KO THHRAE A
THsd. WINEFIEIT 20N IIFEE S, M
BT 2B DATH 2D, FENz& Uiy h
HRETNTVERY. 5BV TNOSEE ot
WINRIHIR 28, TN b ORI BEENOLGHTZRE
FTBHIEIETER.

3. [HIBYF 5 7] pis PR 518 5 hicki
RO R Ebe A2 4-1X

3.1. HWE§x5t

B s 5 7 CRET 27 L— MESRHE (B
B) ICDWVTIE, FRMBRPHRG SISO TR
MAZV. ZORTRMEHE, B E#EELTWSE
HHIEAY 1923 4 KIE & 1703 Tkt 2 [R5
N5 TH5. MEREZES (2004) FEELT
JEL 75 SIS RS 2 BKREE 5 E DT — 2ICHD
WCBHABE DR MRZHEE L TV 250, Wb
W % KIERBI SR O FOREIRRIE 200 ~ 400 F &K
ERES5DOENDB. Tz, HEINTS T T, KiER
HIZELAMS R EIE DR EWVHI SN T VBN, 0D
FORMFRE 2 THEEE INS20T, FMEmHs5
MR- TRy BIZE, RA, 2003). FETIE
HIRHERI OWFZRIC K > T, JTARIEE O Fi O B s HIEE
DL LT, 1293 (ESASTEKRIID FiE
KHhEE (Shimazaki et al., 2011) ® 1495 4 (BIGPY
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F) OHIENMEREh TS (&1, 2012). Thb
DNEHAIE LU, B O AR IE 1293 45,
1495 4, 17034, 19234 &% 0, Z DKM
200 FHEETH B AREMEN < 5%, EHEOHE -
BB DIzdIc, TH LT —2DMGEe &8I,
EHITH WV E Tl o 2B EB O E T H
%. Flz, HAURERH CEC - 7z ERMIEDHEIC
DT E PRI : EIE K <> Twnizn
T OHIKOHIFE - B @ ORI IE, YV EHER &
T S NI MR B O IR B HERSY) DR & 2 T I
HDZHRENRH L. T LIEE RT3 2D,
TEWTE © HUERTZEE Y 2 —CIREREBIRETR—Y
VURER ERITY, HHIGE L HRHERY) Ot e
BT ETe. RS TR 24 FFREICAT - T HER R
Ko "CAERIIE DR ZMET 5. WIEZIT> 723
FHE, Ao e i & NEiisofE LT (il
KBIUIEAR « KZHIK) TRIENzHR—V > 7O
7ThHB CGE2KD.

3.2. fRBINE
3.2.1 gk

C ORI KIEBISRHIEE T id 20-30 cm FEEEREE L
oS, TCARIIEE TR U 72fE Il o (B2, R A,

Location map.

2000, 2003). fEfE{KHClkseditt OB oy
M s ehbd, HEBICKZBENRBEINEHD R
B, 2001), ZOEKIERHHIZRHTSH . @1ERE
WTIE 1703 FreHIEEIC XA OEm T E 8 m (7
i,1998), 1677 {FAEERKEDE TIX 6 ~ 8 m CPE,
2003) EHEEEINTVAS. LA L, ToMsTldE
BHERYOMER O E REICOWT, BRI D
HRMRAE I TDNTOERWY. SRS eH iR
AR R OEREID S T L& EHMCHENRRESE
1oz,

ATt L7277k ONJ-1, ONJ-2, ONJ-7 T, i
HIEEIZ 2 ~3mTHsb. IN5OATIXEIEDHE
M5 08~ 1.0 km NREICHIET S (E3KD. %
I7E IO E CERAE LR bz &
) b, TN2ES W) EEREOHERY) (Fi
AHEOMNTE) h5ks (B4K). 2T THENE
O FIROER EKFER) 2Tk 2 72D DFREZ
1oz
322 & (T5%D) WX

REOMERFICIE 1703 ETTaRkiiE & 1923 - KIEH
ETHELZERENH L, ThZNES 1.5 m i
e 45 m BEICamL TV GRA, 2003). &t
EIZEREL L 72 MSih > T, TeRR R ARG O S ¢ B
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Fig.3  Coring sites in the Onjuku lowland.

o 2116-1929BC
20m

§ 4R ONJ-2 27 FEOREHE C FRUH
Fig4  Sedimentary facies and calibrated ‘C age
in the lower part of Core ONJ-2.

IKUTEIBG L 5 2 DN B BEBIROHIEBEEENC D
oo THLBNSGM, BOKFERZRTEHEOREHIGES
NTWEV. TNDDOHIEAVRTHEKA N2 kDA
ZHEE S B 20IC, FEATHE b NIHER RO Rz
HE LTz,

STICAE U7z 371 KYT-1, KYT-2, KYT-3, KYT-
4, KYT-5, KYT-7, KYT-8, KYT-9 D 8 A TH % (f
5. HEEEIZ2~3m T, £ DaA7IE D
AbfizBsmEtowEe, ThzmsimlsL T
HthofE» 5752 G 6 K). ZZ TllEED 1R
DR (BKER) 2P 2 I DENRRIE T Tz
3.23 IEA - KZHX

C OB TR OMmFER NI TH 5. <
OO FEAITITh Nz EIEA (1980) )1 L -
KA (2006) OHIEK ) & LiEd 5 &, NEEHIOIE
ARHIKIC 109 % & OIE TR, WEHlOKZHIX
M % & ORIF IR & IBIVIEICHY T 5 L& X
5N5%. HIVIEE 1703 FFitiETRE Lz L Eh
% (e ziE, WHIED, 1974 ; 584, 2000). L
ML, [EAR - KEZHIK DB RIS DV TR ERITIEAFER
HEMTON TR, ARIFFETIE, BBk
IR % C L& EHMCHERIEETT- 2.
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Fig. 5  Coring sites at the Koyatsu area.

i 58

1573-1419BC @ &

1630-1490BC ®

BEFHEZHCI AN TD

20m

H6 K KYT-5 a7 oL M FE

Fig. 6

Sedimentary facies and calibrated'‘C age
in the lower part of Core KYT-5.

AT Uz a7 13 TYMB-3 (¥ 4.0 m),
TYMB-4 ( ¥% /% 4.0 m), TYMB-5 ( #% J% 3.0 m),
TYMB-6 (3£ 7.0 m), TYMB-7 (£ 50m) D5
KThHd CGBTH).

a7 TYMB-3 & TYMB-4 (37 I fif, =27 TYMB-
5, TYMB-6, TYMB-7 ZiA M HE#ED _h S HEHI & Nz,
37 TYMB-7 (et B E AT £ Tl Z % E > T
e Bicdh b, ORI TTHIEDO—DRjOHIE
Fiec CHK U7z nfREMED B 5.

27 TYMB-3, TYMB-4, TYMB-5 3% CHERS L
T EZONHWEDZ2WVIEWEE L, ThEES R
R ORI B8 %, 37 TYMB-6 &, i
DR EZZTR TR E, Znz2E S iEzR L
MHx%. a7 TYMB-7 &, &ilF CHEREL 72z Ak
ZEOHINDEE, Zh2E5 eE - g (AR
NBXTER »h5kxsd GE8XD.

PERRNC I T & 2[R 0 Mg O HERIFE Rz (I
MRUTW2 EEZLNZHR (B E TORHY
R 7m0 &I & N2 Rl D FED R R R B 7 (3
STERIbARE) ZHVE. @SS LA -
TRICHRIEL, NEEERESHE (AMS) Tiro 7z
HERRIZBEREZTT- 2.
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Fig. 7  Coring sites at the Masaki and Oshiba area.

o NEDPORBICHK LT C LR SN, BHIK
T3 3600BC i 5 160BC BiIc b 7= 2 87— &
MESNTz. a7 KYT-5 TldiEmkEx BB oFERIE
1500BC EEHEEE N LaL, WREici3miic
K BERENEDEND T2, T OMEDEEKFEITHHY
FTENEINEHICKHRFADRETHS. EAK - KZH
a X Tld 6000BC G 5 750AD EE TOEF— 2
Boniz. a7 TYMB-7 TIINEBHREY OR EEH
5 660-750AD OFERENGFE N CGE8X). D
HSHBEK LD, FhXoovkefEIns.
7L, COEELTEL TOT— 1LY = %)
REEGLTWVWBDT, EifEEKEROHEEICIZE S
BA5ONDHETHS.

Sk, toTF—2L AL DD, HiEICHHE
T B HGRZEF DL O DR HEREYI O R 2 iR L,

EEFEC AN TD

® 660-750AD
HER DMV X U IR & OHEE 21 2 T7ET
H%.
50m
8B TYMB-7 a7 RESOMEHIL 1'C ERl 4. Liiiig -5 7]
Fig. 8 Sedimentary facies and calibrated '“C age
in the lower part of Core TYMB-7. 4.1 SREILESD S 1S NI MR AR O OB
3.3 MBEASR HAEN
WERRZHE 1 RICORT. @ETIEITONL 411 HMEITE
& ONJ-2 CHgpJEh 5 2000BC HOEM RSN, < 201 1 AEFUEH AR MR 25200 C, Ml

—118—



B1ER FER

R R e R D W%

NEMEEhE LN e RO

Table 1 Radiocarbon ages from the southern Boso Peninsula.

o /35 e s"c e AR JEFEAR
Hu WERH 5 a7 v
ik WE £ (em) v (%) (yrBP10) . o
i A HE PLD-26259 ONJ-1 183 F=7H1 1.70+0.21 3900+20 | 1957(68.2%)1881BC | 2012(95.4%)1855BC
P H R X o o
AR PLD-26260 ONJ-2 197 . 3.75+0.17 3970420 | 2066(68.2%)1957BC | 2116(95.4%)1929BC
s §
L ) 260(17.9%)279AD | 254(32.9%)303AD
‘o R _ -25.48+0. =+
T K PLD-26261 ONJ-7 104 Wi 25.48+0.30 | 1715420 326(503%)382AD | 315(62.5%)390AD
338(4.1%)329BC | 350(13.9%)307BC
1 (K PLD-26262 ONJ-7 261 [EL/IE 3 -28.94+£0.37 | 2140425 204(50.0%)154BC 210(80.1%)90BC
136(14.1%)114BC 72( 1.4%)61BC
X Beta-374979 | KYT-1 168 5=t 1.3 2520430 310-180BC 340-160BC
FHuX PLD-26252 | KYT-1 231 U= 1.67+£0.19 4055£20 | 2191(68.2%)2094BC | 2223(95.4%)2028BC
) 2285(37.3%)2247BC | 2294(84.6%)2195BC
S - - < -26.63+0. =+
A b PLD-26253 | KYT-1 34 AT (B 26.63+0.18 | 3800+20 2235(30.9%)2201BC | 2174(10.8%)2145BC
2336( 7.7%)2323BC | 2435( 1.6%)2420BC
FHHX PLD-26254 | KYT-2 175 KA ) -17.20£0.18 | 3835420 | 2308(24.8%)2274BC | 2405( 4.6%)2378BC
2256(35.7%)2209BC | 2350(89.2%)2201BC
2010-2000BC
Fhx Beta-374980 | KYT-2 224 PN 25.0 3570+30 1950-1890BC 1980-1880BC
1840-1830BC
2110-2100B
F X Beta-374981 | KYT-2 285 Rkt (%) -28.7 3620+30 2030-1940BC % 43 | 98832
1406(26.4%)1376BC
S - - -27.03+0. £S 49
75 i1 [X PLD-26255 | KYT-3 141 KK 27.03£0.24 | 3085+20 1347(41.8%)1 304BC 1415(95.4%)1286BC
FHuX PLD-26256 | KYT-4 227 SAHEHA | 3.48+0.28 3705£25 | 1711(68.2%)1626BC | 1754(95.4%)1593BC
FHX PLD-26251 KYT-5 136 = '775 A= 5052020 3555420 | 1524(68.2%)1447BC | 1573(95.4%)1419BC
FHhX Beta-374982 | KYT-5 159 DAY A 1.9 3620+30 1600-1510BC 1630-1490BC
778( 7.6%)790AD
830E 3 40/‘3838/\[) 776( 9.3%)793AD
FHHX PLD-26257 | KYT-7 227 B -28.71£0.17 | 1155£20 ’ 801(53.4%)904AD
867(31.3%)900AD 917(32.7%)966AD
921(26.0%)950AD e
7 i X eta- - 9 X 1+ - -
FHhX Beta-374983 | KYT-8 228 Yo A 0.0 3880430 1930-1860BC 1960-1840BC
3637(8.9%)3631BC
41(14.9%)3625B
Fx PLD-26258 | KYT-9 193 Tt v -2498+0.18 | 4790£20 | 3578( 6.3%)3573BC 3200280 2;’;;;’2;35
3567(53.0%)3536BC e
FHX Beta-374984 | KYT-9 230 AN /a7y 1.5 4950+30 3350-3320BC 3360-3300BC
TEA KEHIX | PLD-26263 | TYMB-3 350 R L -27.59+0.17 | 3210420 | 1501(68.2%)1451BC | 1514(95.4%)1432BC
) 1615(14.6%)1600BC
S e o - _ 53 - -+ -+ 9
EAKEHIX | PLD-26264 | TYMB-4 368 5 15.70£0.23 | 3300+20 1586(53.6%)1 534BC 1628(95.4%)1521BC
) ) 354(46.8%)291BC
R - - it -28.01+£0. =+ 49
EA-KZEHX | PLD-26265 | TYMB-5 84 4 28.01£0.25 | 2195420 23221 4%)204BC 361(95.4%)197BC
" 902(22.7%)920AD | 896(29.3%)928AD
. PLD-262 TYMB- -27.31%0.1 1085+2
IEAREHIK 6266 6 309 A 7312019 085+20 962(45.5%)991AD | 940(66.1%)1013AD
IEARREMX | PLD-26267 | TYMB-6 683 U= 0.55+0.23 790525 | 6443(68.2%)6390BC | 6472(95.4%)6358BC
IEA KEHX | Beta-374985 | TYMB-7 483 IFR=HA 0.6 1690+30 680-720AD 660-750AD

T TOHM U RO - F D FEE T 2 nlREMED
WIS K> TRE SNz (Bl b 5 7 OERMIEE
TIVKGEZ, 2011, 2012a,b). LAL, ZDX57%
HERZHEE - FR O T IEL LB S IEH 5N T
BHY, TNHRYIEZGLDNZMET BICE, &
DR R — )b 72 [T Te U A N TE GE D T B
%. Xic, wifE b o7 TRETHE - BROBIEZ B
RIS S HIE, RRCHTDETIC DWW TDR. i
EOFKMERE LT UL TR, RIEHHE L e
R TRAELERHDZNE DD, E550
P UDHERENTOWERWIIES H 5. FERFEET 2

HhEE - R D BARRZ B0 Z Ol E D PRI,
WANFAE U TR0 ORI, kbR 7z ok %
U EH-IC DTz > TREICHII L TIT < T e
TH5.

FRP ORI GRIGHB O OHEEICIE,
FREERF DR OB Z1E 0T 50D B 5 1,
O LRI NEThREFSN TRV, KL,
REIRONIE I D (MEAIR ORI OHEEIC it
R LT B HRALE) GEFo L FEAE) & EERE
REmBN, T 5 LIBmRELARREETIC OV T
ARLUTWVS. TS5 L@ iks 2 7dic, Tk
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Fig. 9  Map Showing the study areas in Shizuoka Prefecture.
J& - MRS > X —TIREn R R ETHR—Y &~
Tt E2AT, R & EHERY) OWT 2 E S
TE Tz, AWE TR 24 FEEICTT - T HEREYRR
D MCAERIE DR R WS B, MEZlT - Ttk
(&, FEifE T 7 RS & OB R D I L s o
R THRIENTZE D TH 5 GBI KD, Ik TEFPEET,
Wz gt (BRI R, AH AR TIER—Y > i,
KH)IHER T A=Y > JHiE L BRI E TR LNk

P10 ARIE - AH ELEH D Hi ) s

Fig. 10 Coring sites in the Haibara and Sagara lowlands.

AR R SR e L.
4.1.2 RPINE
4.1.2.1 FEEEHE, HIRCH:

AU O DI FRFHHIZ K < 2o TR,
Z T CMMEDWFRONE & MBI DM, HiHE
RV OFERMIAZ HigE UTERRIEZTT- 72.

BRI 77 HIB-4 GRFE 7 m) &, BUEDIES
M5 1.0 km OHF TRINENIEDTHS (510
B). a7 aRHE PO RHERTY) (EE) LZh
727 S Wt OHEREY) (GHEOM 1E) »5k%%. i
HIHEREYIICIZ )R 1 e mi O ENME B H X 1,
TS FHEHERI OTREED S S GF 11 K). C
NS OWED E R THERMEZTT- 2.

FHEAKM D 2177 SGB-1 (FF 11 m), SGB-2 (¥
7 m (FHREOHENS 0.6 ~ 0.8 km OIEHEST
FWMEN20THD GE10K). 7 3RHE FAL
ORitfE>ZNZE S WHE - BEOEENS%5. Al
EREHCIE, TE 2RO Hg OHERHERZ IEfEICR L
TWBEEZBNSalk (BEOMHAE TOfR R
WO OEHWE NS OFERE) ZHVE. HIE
FHRAEH S LA - SRICHHEL, IR HE!
(AMS) Tiro7z. HIERFITIBEMIEZTT> 72

ANV B

10 cm

H11K 37 HIB-4ICRENS AN MibJE & ARIE A
Fig. 11 Event sand layers and "*C ages in the Core HIB-4.
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4.1.2.2 KHNIKH0

C OFHFIF AR 7000 F ORI NFED S HEHIN
L8 DTHZ (e zE, 54, 1995). TC
TEHIBEDUFHRONIIE & A B O 2 = HI &
LT, 4FRDOR=D)7a7 (F12K) IOV THE
RAEZEFT>72. 27 OTB-1 (% 25 m), OTB-2 (%
JE25m) ,0TB-7 (& 25m) ,0TB-6 (15 m)
WFHAEDWREN S ZNZ N 3.8 km, 3.0 km, 2.9 km,
0.5 km WFETHEHIE Nz,

a7 ARG RO ONE S X UWE (Bikh
BERGY) Lk, TNRES RS K UTRtOHERN)
MNo7x%. WEREYE DR EEcIE, ARy (%)
WEE BT eND 2. aiEHEREOFN (ZhDhEn
e, MRE O FROFER) 21k % 7o DI
ERITo T, SEREHc BV TS R—) v <o v
THEIE =37 OTL-19, OTL-20, OTL-21 (5§ 12
XD ACDWTIE, FHEHERYI O RTREMEDN & 5 b 72 ot
FUTHERMEZTT> 2. F o, KHEJIMEM TR
1Eh (2012) I X > TJI| THETHBIE N izikmbh 5
4 BOHEHERI DGR S NI S TN T
W3, OS5 BEMEICERAZDRKE W 2 UTDNT,
X 0 EHERFEREREE T 5 2D LD Stk z
BRI THEAHNEZTT- T2

Sampling sites in the Otagawa lowland.

4.1.2.3 R
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D, HEH 7000 ERNCNBED B HFHIANHER D EA T
ER-7z86DTH5 (b ziE, JEH, 2000). Lh
Uil EDWFRIRONMEDEEE K < 5> TWEL.
MY Tl AR O N E & R Aotz 3 H
HELT, 5AKDATICOVTERIEZT>72 (G
13X). 27 HMB-4 (%% 12 m), HMB-6 G 15 m),
HMB-7 (%% 15 m), HMB-8 (%% 12 m), HMB-9 (%
J% 15m) ZHIEDWFENSZNZEN 1.7 km, 1.2 km,
1.0 km, 0.5 km, 0.35 km NFEDHIT THEHI S Nz

a7 FRHE IO (BIRPURIC K 5 HE
EREELHIba R EZ28T) &, T EESTRBX
Gt OHERID 575 5. RIDEOR Fiicix, £
DBE, AT HERTHERE U 7o iR D pex 5.
Z USRI 2 AR LA O RS IC K > T L Rl
JEMSRFITES (B 14 X)), AiEHEREYIE SO
RN Z CICH -T2 LOFHLTH D, ZTOmI X
[HiEHEEZ R LTV, AR OFERERD %
fedic, L ToighSmUIERRZRE L. £
Tz, MOTOMPBTHRRE N7 YNZAA ICHE %
HIHEREYI O RIGEMEN B 2 OFFIC DWWV T ERHIE %
otz
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Fig. 13

%14 HMB-7 27 C1& 5 N7z [Hif i & & 72 75 9 HiLE.
WIRHHICHEIS I D4R (< FWEIRDL
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Foreshore sand bed suggesting the former sea level

in the Core HMB-7

Small white tubular burrows of Macaronichnus

segregatis-like traces characterize this facies.

Fig. 14

4.1.3 R
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EHIFRZ TN DOV TIE, B TEEZK 5000 4,
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K H I D He e HERE YIS DWW TUE, B

Coring sites in the western Hamamatsu plain.
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(2012) DTF—2EHBT 2L, WilEN I T THAEL
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Table 2 Radiocarbon ages from Shizuoka Prefecture.

R R e R D W%

i) 07t

IZB1F B AEAGHERS R

] TR o s"c e R AR
5 5 PR a7 W

Hi Higk ) E e 4 (cm) AR %) (yiBP<10) . o
1737(22.5%)1715BC

1,23 | ifacpEs | PLD-25021 | HMB-4 291 FC iy -29.80+0.22 | 3390+£25 | 1695(43.2%)1658BC | 1745(95.4%)1628BC
1649( 2.5%)1646BC

NE— 2127(10.1%)2090BC
123 | JEAAFEF | PLD-25022 | HMB-4 338 AR -30.010.18 | 3635£25 | 2031(68.2%)195TBC | ' o (85.3%)1926BC
. 2122( 7.1%)2093BC
AN ST - - -33.61+0. + .29

23 JEAAESF | PLD-25023 | HMB-4 507 KA 33.61+0.12 | 3635£20 | 2029(68.2%)1963BC 2043(88.3%)1937BC
- 2021(27.2%)1992BC
I ST B n - q -25.8440. =+ 49

23 IEFAEEF | PLD-25024 | HMB-4 554 KA 25.84+022 | 3615+25 1984(41.0%)1942BC 2034(95.4%)1903BC
, \ 2121( 5.8%)2094BC

2 TR PLD-2502 HMB-4 1 - -28.43+0.1 +2 2028(68.2%)1966B!

3 TR T 5025 616 AH 8.43+0.19 | 3635+20 028(68.2%)1966BC 2041(89.6%)1937BC

S RE (UFF¥ 245(16.6%)260AD
Nirey AIA A _ - L -25.64+0. =+ 49

23 JEFAEEF | PLD-24909 | HMB-6 205 55 25.64+£024 | 1755£20 280(51.6%)325AD 232(95.4%)341AD
2198(33.4%)2166BC .

2 ERVTEF | PLD-24910 | HMB-7 1170 K -23.12+0.24 | 3735£20 | 2151(16.7%)2133BC iggggﬁ;’géﬁ?sg
2082(18.1%)2059BC e

2898(52.3%)2861BC

0,
2 RS | PLD-24911 | HMB-7 1396 AL -25.83+0.25 | 4220+£20 igﬁég;g;’;igggg 2809(39.1%)2757BC
e 2720( 4.0%)2706BC
2 IEAAEF | PLD-24912 | HMB-7 | 1435-1440 Eava= 1.36+0.34 4720425 | 3042(68.2%)2936BC | 3084(95.4%)2906BC
2 LRSS | PLD-24913 | HMB-7 1470 By =] 0.56+0.38 4950425 | 3365(68.2%)3313BC | 3456(95.4%)3281BC
335(0.6%)330BC

0,

23 ERACERF | PLD-24914 | HMB-8 170 K -27.36:0.26 | 212520 iZ?giZ;’;ﬁzEg 204(90.0%)87BC

=7 79( 4.8%)56BC

2 IEFAEEF | PLD-24915 | HMB-8 | 1120-1126 e -30.62+0.35 | 231520 401(68.2%)386BC | 406(95.4%)369BC
1217(28.0%)1188BC )

2 AN FEF | PLD-24916 | HMB-8 1190 LiELZ0a) -26.03+0.24 296520 | 1181(22.1%)1157BC 1122352(;2‘23;1121‘:3?2
1146(18.1%)1129BC o

358( 6.8%)348BC
2 RS | PLD-24917 | HMB-9 1100 3 -29.30+0.37 | 2210420 318(26.9%)281BC | 361(95.4%)203BC
257(34.5%)208BC
357( 8.6%)345BC
- " 323(30.2%)283BC
S AN ST B - - K -29.99+0. + 49

2 JEFAEEE | PLD-24918 | HMB-9 1147 RAC 29.99+0.38 | 220520 256( 5.7%)246BC 361(95.4%)202BC
235(23.7%)205BC

1189( 1.4%)1180BC

o

2 IEANEEF | PLD-24919 | HMB-9 | 1244-1237 JRAL) -25.69+0.36 2890420 1113(64.5%)1042BC 1156( 1.2%)1147BC

1036(3.7%)1031BC 1129(92.8%)1004BC
. 0

1 EASTEF | PLD-23976 | YNZ-4A 138 B -26.27+0.20 500420 | 1415(68.2%)1435AD | 1410(95.4%)1440AD

2022(33.6%)1990BC | 2112( 1.4%)2101BC

- - - 2l .
2,3 | KHJI{EHE | PLD-25027 OTB-1 351 A 26.80+0.15 3625+20 1985(34.6%)1952BC | 2036(94.0%)1916BC
23 | KMJIf&H | PLD-23972 | OTB-1 786-800 Tif; -0.56+0.18 6535+25 | 5161(68.2%)5056BC | 5197(95.4%)5018BC
(Sl

5466( 6.4%)5436BC

2,3 | KHJI{EH | PLD-23973 OTB-1 924 W A -24.27+0.17 6360+25 | 5365(68.2%)5316BC | 5426( 3.5%)5405BC
5384(85.5%)5301BC

% xH

2 HCHJIEH | PLD-23974 | OTB-1 1033 %},};w 71 070£0.15 6870425 | 5474(68.2%)5410BC | 5496(95.4%)5366BC

2 KHEJI{EH | PLD-23975 OTB-1 1170 ARFH T | 2.45+0.17 7145425 | 5694(68.2%)5632BC | 5721(95.4%)5611BC

2 KRMJIMEH | PLD-23977 | OTB-1 | 2110-2120 | 4 =21F7)> | -1.82+0.17 821525 | 6825(68.2%)6683BC | 6921(95.4%)6644BC
7041(17.0%)7002BC )

2 KCHIMEH | PLD-23978 | OTB-1 2223 RAEAF | -25.88£0.17 | 7990+30 | 6971(26.6%)6913BC 76(;58(;((9?'13 nf’))gfg;gg
6883(24.6%)6830BC e
1047(39.1%)1089AD )

23 | KHJIiSHI| PLD-24920 | OTB-2 94 Bikas | -2598£044 | 900420 | 1122(12.7%)1139AD 1?‘1‘22323‘3323
1148(16.5%)1167AD o
2281(31.1%)2249BC )

23 | AHJI{EH | PLD-24921 | OTB-2 | 309 | 27012037 | 3790420 | 2232(262%)2198BC if:ig‘l‘;‘;‘g;z?gg
2165(10.9%)2151BC ’

" 3787(90.8%)3693BC
- - - % -27.50+0. -+ 29

23 | KMJIfEH | PLD-24922 | OTB-2 376 Rk 27.50£0.26 | 4960+£20 | 3766(68.2%)3705BC 3681( 4.6%)3665BC
1047(41.6%)1090AD

23 | KMJI{EH | PLD-25028 | OTB-6 419 KA -29.58+0.20 910420 | 1122(14.7%)1139AD | 1036(95.4%)1184AD

1148(11.8%)1162AD
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Table 2 (Continued) Radiocarbon ages from Shizuoka Prefecture.

N 733 . s8c e aEfy JEEEAR
Y Hisge WEEE | 374 om) ERE! ! ¥
cm, (%0) (yrBP+1o) o 26
2332(3.2%)2326BC | 2431( 0.7%)2423BC
23 | KMmJIEH| PLD-24924 | OTB-7 363 B | 26214027 | 3830425 | 2300(22.4%)2271BC | 2403( 3.2%)2381BC
2259(42.7%)2207BC | 2349(91.5%)2199BC
4222(7.6%)4210BC | 4229(11.9%)4201BC
] " 4156(16.3%)4133BC | 4170(22.4%)4127BC
23 I PLD-24925 | OTB-7 499 it 2313021 | 5260420
A | REIE el 4067(24.4%)4037BC | 4120( 5.2%)4096BC
4021(19.9%)3996BC | 4081(55.9%)3987BC
1046(42.0%)1094AD
1 | KHJIEH| PLD-25016 | OTL-19 95 B | -30.04+0.18 | 920420 | 1120(18.0%)1141AD | 1037(95.4%)1163AD
1147(8.2%)1157AD
1016(58.2%)1050AD
o 1020(52.7%)1043AD
1 | KHJIEH PLD-25017 | OTL-20 176 BAGH | 27.46:0.17 | 980420 1(1)0285 ;f')l?leD 1084(30.0%)1125AD
%) 1136( 7.2%)1151AD
. 664(53.3%)690AD | 659(72.1%)716AD
1 PLD-2501 TL-2 194 s 28.9540.2 131042
A S018 | OTL-20 o At 8954026 | 13109201 1 5014.9%)761AD | 743(23.3%)766AD
. 1445(84.0%)1513AD
- - e -29.20+0. + .29
1| KMJIfEH# | PLD-25019 | OTL-21 93 327 2920:0.14 | 390220 | 4S0(E8.2%)8SAD || 0o
1 | KFJIEHE | PLD-25020 | OTL-21 120 ALY | 27324016 | 420420 | 1443(68.2%)1463AD | 1436(95.4%)1485AD
782( 5.3%)789AD
778(91.2%)896AD
1 KMJIMEHE PLD-23982 |20130515-2) Tk | A | -27.90£022 | 1175420 | 812(28.3%)846AD 925(( 42(;’))938 D
856(34.6%)891AD e
s s 651(85.8%)708AD
- _ - ¥ % -28.78+0. + 29
1 | KHJIMEHE | PLD-23983 (201305154 | T8 | AN | -28.78+021 | 1330£20 | 658(68.2%)683AD 4T 9.6%)T66AD
720(17.4%)742AD | 694( 1.3%)701AD
1 | KHJIEH| PLD-23984 |20130515-5| T | BEAN | -27.00£0.17 | 1230£20 | 769(39.9%)819AD | 708(23.4%)748AD
842(10.8%)859AD | 766(70.7%)878AD
782(5.3%)789AD
1.2%)896AD
1 KHJIMEH | PLD-23985 |20130515-6| TIejim | BefbAfr | -28.194024 | 1175420 | 812(28.3%)846AD 797285((94 2;;98:?5@
856(34.6%)891AD e
783(5.0%)789AD
1.7%)895AD
I | KHJIMEH | PLD-23986 |20130515-7| Tdedkifi | BefboAst | 28912021 | 1175420 | 812(28.0%)845AD 797285(93 77‘;’))98:?75,41)
857(35.2%)891AD (3.7%
4543(90.6%)4446BC
’ ' ~ _ b - + + 9
1 FAEATH | PLD-24923 | SGB-1 199 A 28524024 | 5645825 | 4SO4(G820M4SIBC | oo
1660(16.6%)1669AD | 1650(29.9%)1681AD
1 FEASH | PLD-25026 | SGB-1 146 PN 29.6540.13 | 210420 | 1780(36.9%)1798AD | 1763(47.6%)1802AD
1944(14.6%)... 1938AD(17.9%)...
5291( 9.2%)5243BC
5221(12.9%)5205BC
123 | fE{&H# | PLD-25029 | SGB-2 645 ks | 26945012 | 6210425 | 66255 3;‘;5077% 5232(19.4%)5195BC
= 5181(66.8%)5061BC
430(42.7%)476AD
- 484(9.1%)494AD
PR - - . K =-27.71£0. 4 49
123 | HEBUSHE | PLD-25030 | HIB-4 250.5 RAL TO0IS | IST0820 | G0 ocigany | 42505 A%)SAIAD
528( 7.4%)3536AD
430(44.4%)477AD
. o 483(9.6%)493AD
1,23 FUH: | PLD-25031 | HIB-4 266.5 3 26.8540.13 | 1570420 426(95.4%)541AD
23 | HEIEH LA 510( 7.2%)518AD (O5.4%)
528( 7.0%)336AD
695( 6.0%)700AD
676(94.7%)777AD
1,23 i PLD-25032 | HIB-4 283 ALY 29.64+020 | 1255420 | 710(53.6%)746AD
23 | B Bt (33.6%) 793( 0.7%)300AD
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Fig. 15  Tsunami deposits outcropping at the excavated slope
along the Otagawa River.
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HEDMICAME TR EIN TV S (1969).
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WEEEOFEE RSN TV S.
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HOI)V b BX UK EOHIC, Mk ~HRi O
JEDERE > T BRI E NS (55 17 X).
WEE DR &t IR ENE D, —How
JEIZE S TE SRS H D, mAT 14
B THBTES. £z KK-050 HifLiD%E 7.4
m (3 5 IR LR D EIE 15 cm B TR
Fo TR T MEREN, KLHFADJEHT
KB XC TR N ORE, 7300 417 EIC B LM

DOWRANTSHEEH LIERAT HRY 775 (K-
Ah) TH BT ENHL MRS Tz, FRPEAREZ
NSOWEDOE LB K UHE FOBAE SV b~k t )=
HicE i’h%*ﬁ?’@%, AP & B & IHEYEARZ
HiL7z. ZOWNERIE, KK-040 s (EEE 4 m) »
S 343 ~ 345 cm, 348 ~ 350 cm, 395 ~ 397
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U > ZaHIHET (Google Earth f )
Coring site in Kushimoto, Wakayama Prefecture. (Using Google Earth).

— 1256 —



PR 25 R IR OOMEL - TEINTEERA ST

depth (m)

silt with humus
- peaty silt-clay
|:] sand

volcanic ash

# -~ wood

depth (m)

AT AL ERARR] TR U 7o R — ) 7 a7 OB R LR

Fig. 17

428 ~ 429 cm @ 1 &k}, KK-049 #isX (HAEE 3.5
m) » 5% E 301 ~ 303 cm @ 1 st K, KK-050
MOEEE 9 m) M SIEE 425 ~ 426 cm, 528 ~
530 cm, 533 ~535cm, 711 cm, 718 ~ 720 cm,
778 cm, 787 cm, 846 ~ 847 cm, 848 ~ 849 cm,
889 ~ 890 cm D 10 KD AFH 15K THB. C
NS B SHIERRL A2 28 CTR—2 7 F Y
Ty ZHICHRAEEL, WIEZ 7o 7. FERRERR I
HFHIXRDEBOTHS.

St ESIAEMHNEEZEBML THE, BRibEOD
FERERZHEL T FETH S, KALHIKT
DOFMENRORR XL E LA S b7 7o
FRHE DB Z ] L T E 20,

5. [HiskdEN] BRI TIRBE» 5150
HERTAFL O IBURHE e £ 4EAK

5.1 HW&Fi
FERBEIN DG, EEA DB TS 572,

Photos and columnar sections of the obtained core samples.
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S HI VIR L 6 Rbo T HEESN TN S.
Uh U, HIRIHEREYI D 5 75 2 HE HEREY) OS5 113 &
AERV. ZTT2011FEEXD 3IAFICHED, X
HRPEERPARE MBS THIEE - Bl OB
R DR — B KHIE 2 8 0 3K 3 BREREIE VL 234 7
(WFFREH - ZHEER) ) 1T X % B HERE IR & T
bz, AMETIR 20124 6 HiIcEHEBXUH
BB I THENE L 7= IHIRE TS S N7z HERPIEL
FHT DWW T MC HEARMNE &2 it L 7R RIS DV TR
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52 MHANALHE
MC EMRMIE ORENEI E BRSO L & E I
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Table 3 'C dating results. Calibrated by using INTCALO9.
sample conventiona calibrated
; 13
name depth (cm)| material 5°C | age (yBP) age (cal Lab. No.
vBP)

3320-3310

KK040-343| 343-345 seed -27.8 | 2990 + 30 3260-3080 Beta-375323
3390-3320

KK040-348( 348-350 seed -26.4 | 3120+ 30 3290-3270 Beta-375324
4350-4330

KK040-395( 395-397 seed -26.1 | 3820 + 30 | 4300-4150 | Beta-375325
4120-4100
4810-4760
4700-4670

KK045-428| 428-430 seed -27.6 | 4100 + 30 4650-4520 Beta-375326
4460-4450

KK049-301| 301-303 seed -27.2 | 2770 £ 30 | 2950-2780 | Beta-375327

KK050-425 425-427 | P | 96 | 4200 £ 30 | 4870-4830 | Beta-375328

material

6180-6150
plant 6120-6080

KK050-528| 528-530 material -29.2 | 5260 + 30 6070-6040 Beta-375329
6030-5930
6280-6230
lant 6220-6180

KK050-533| 533-535 mZteriaI -27.3 | 5370 £ 30 | 6150-6110 | Beta-375330
6080-6060
6050-6020

KK050-711| 711 Plant | 295 | 5960 + 30 | 6880-6730 | Beta-375331

material

6840-6840

KK050-718( 718-720 seed -28.5 | 5930 + 30 | 6830-6820 | Beta-375332
6800-6670

KKO050-778 778 leef -29.2 | 6530 + 30 | 7480-7420 | Beta-375333
7460-7450

KK050-787 787 leef -30.1 | 6500 + 30 | 7440-7420 | Beta-375334
7350-7340

KK050-846( 846-847 leef -29.6 | 6550 + 30 | 7500-7420 | Beta-375335
plant 7560-7540

KK050-848( 848-849 material -30.8 | 6580 + 30 7510-7430 Beta-375336
plant 7620-7570

KK050-889( 889-890 material -30.3 | 6720+ 30 7530-7520 Beta-375337

TironizEy ML O &t 9B SN TY RIEZ T Iz,
% (18 K. Th b3kt hEkF Ao 2 KR TSR 14 m I 2 KFTEEBEOZ 130

HUTAR=27F VT 0w 7L, WEZTT
ofe. WERRIFA4LDLBOTHS. 56, H
jFr OFFHCEE L Cld, Marine Reservoir Correction
Database (http://radiocarbon.pa.qub.ac.uk/marine/)
ZfiH U, Hideshima et al. (2001) D7 — RN
TAR=62 + 16 £ LTH—HVYF—N—%FD

BOT,EE 14m ETOMBERBELUR G5 19 X).
ARV gL HENBEE 40 ~ 50 cm O Hilt{
LA, MIREHE T O OBE IV B, FAIOMEIEEL
RofEta )V NEEED, TnEE biciEtant i
WS TOARTIBIEREES NI, TOANY MEHOD
2 O HBF O M £, ZNZF N modern BX T
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Fig. 18  Survey sites in the Miyako and Irabu Islands.
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WENEHRE NI, Irabu-01 i TIE, JEE 50 ~
70 cm O_FJHIRIET % 2V b ~HRiRbE DY, R
160 ~ 170 cm THBEZ A EAGTEH->TEL, L
MLDRRIFEHE D > )V b~k L NEBNIC LT
% (B 20K). HAE EOHE 160 cm {350 H
781 AD 1440-1610 2739 Y, TREE 140 cm (i

CEEND AN AD 390-540, % 95 cm D Hik
FriZ AD 1170-1300 &5 <, @i & FERDWHE L T
W5, Irabu-O2 M CH A ZE-> T, Hith

|

s \
B 19M B ARIMIKIC B3 oy MO T

Fig. 19  Photos of pit wall in Tomori, the Miyako Island.

KUMER T O D)L s ~RRifS A EAfiki{t LT
L THO, FEE DI Id A BTN G
20 X). JEJF1& 90 ~ 120 cm T, bAioEhaE 1 1
BB T . A 280cm, 190 cm, 140 cm, 105
cm D B 5 ZF N ZF 1L AD 390-580, AD 1460-
1630, AD 1100-1280, AD 1310-1430 OFERMNES
NTHH, —EHTEMEFEREDHIENEENS. 5
BRIZBRINIZHENEDX S ARY M E2RTh,
LRSS L O THRET L, HEREERIS DV TR
LTV REND .
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Fig. 20

Photos of pit wall in the Irabu Island.
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Table 4 'C dating results in the Miyakoand Irabu Islands.
location location sample name Depth material conventional calender age Lab. code
name P from GL age (yBP) (20) )
Tomori,
Miyako, 12061802-045 45 shell modern modern Beta-375338
Tomori Okinawa
24°234.93'N 112061802080 80 shell 62030 AD 1670-1870 Beta-375339
124° 8'18.94"E
Irabu, Miyako, | 12062001-095 95 shell 1230 £30 AD 1170-1300 Beta-375340
Okinawa
Irabu-01 24749'8.95"N 12062001-140 140 d 1620 + 30 AD 390-540 B 375341
- - + - _
rabudt 1250 10 21.51" woo * eta
E
(2.18 m TP) |12062001-160 160 shell 870+ 30 AD 1440-1610 Beta-375342
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Okinawa
240 50 28.89" | 12062002-140 140 shell  1270£30 AD 1100-1280 Beta-375343
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E
(2.03m TP)
12062002-280 280 shell 1990 + 30 AD 390-580 Beta-375345
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Radiocarbon ages of samples taken from Kitaibaraki City, Ibaraki
Prefecture

B )R

Yuki Sawai '“and Koichiro Tanigawa'

Abstract: We dated sediment samples taken in 2012 fiscal year from Awano and Ashiarai, Kitaibaraki City, Ibaraki Prefecture.
We sieved samples using 250um mesh and pick out plant macrofossils and charcoals under the binocular microscope. As
the results of radiocarbon dating of the materials, we concluded that geoslice samples from Kitaibaraki had recorded event

deposits in the last 7000 years.

Keywords: subduction zone earthquake, Geoslicer, Japan trench, Kitaibaraki City, radiocarbon dating
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Fig. 1  Index map showing geslice locations in Kitaibraki City.
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Fig.2  Stratigraphy at KIB-AW-2-2 and KIB-AA-1-2 and radiocarbon ages.
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Table 1 Radiocarbon ages of plant macrofossils from geoslice samples at Kitaibaraki City.

Location Position Materials Conventional age (yr | IntCall3 [CkAHFHEFH (cal yr
BP) BP)
KIB-AW-2-2 0) Plant macrofossils 361030 4060-3840
KIB-AW-2-2 ©) Charcoal 3720+30 4150-3980
KIB-AW-2-2 ©) Charcoal 3770430 4240-4000
KIB-AW-2-2 @ Plant macrofossils 3580430 3980-3780
KIB-AW-2-2 ® Charcoal 3530+30 3890-3710
KIB-AW-2-2 ® Plant macrofossils 5670+30 6530-6400
KIB-AA-1-2 @ Plant macrofossils 160+30 290-0
KIB-AA-1-2 Wood 120+30 270-10
KIB-AA-1-2 ©) Wood 290+30 460-290
KIB-AA-1-2 Plant macrofossils 1630+30 1610-1420
KIB-AA-1-2 @ Plant macrofossils 1810430 1820-1630
KIB-AA-1-2 ® Plant macrofossils 288030 3140-2890
KIB-AA-1-2 ® Plant macrofossils 306030 3360-3180
KIB-AA-1-2 Plant macrofossils 3150430 3450-3260
KIB-AA-1-2 ® Wood 2910+30 3160-2960
KIB-AA-1-2 Wood 6380+30 7420-7260
KIB-AA-1-2 ® Plant macrofossils 3680430 4140-3910
KIB-AA-1-2 Plant macrofossils 3050430 3350-3180
KIB-AA-1-2 Plant macrofossils 4330£30 4970-4840
KIB-AA-1-2 @ Plant macrofossils 4320430 4960-4840
KIB-AA-1-2 @ Plant macrofossils 3660+30 4090-3900
KIB-AA-1-2 @ Charcoal 416030 4830-4580
4. ¥t doi: 10.1029/2012GL053692
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Radiocarbon ages from sediment samples in Sendai Bay and Sendai Plain

e T R S I e T R (M

Yuki Sawai'", Toru Tamura® and Rei Nakashima®

Abstract: We dated sediment samples taken from Sendai Bay and Sendai Plain. The samples had been taken in 2013-
2014 using the MEXT budget (Research and investigation on multiple geological hazards caused by huge earthquakes).
We removed shells and plant macrofossils from the 2013-2014 samples and measured radiocarbon ages. As the results, in
Sendai Bay, ages from shells showed that the short-cores were younger than 1000 cal yr BP. In Sendai Plain, ages from plant

macrofossils were not inconsistent with chronology which had previously reported.

Keywords: 2011 Tohoku earthquake, tsunami deposit, Sendai Bay, Sendai Plain, radiocarbon age
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Table 1 Radiocarbon ages of shells from sea-bottom sediments at Sendai Bay.

conventional age | Marine9.0 ( Reimer et al., 2009)[ZE D\ =44

Sample names Materials (yr BP) 1E 4K (cal yr BP)
SND207 shell 1330430 92-790
SND206 shell 112.7+0.3 pMC NA
SND201 shell 470£30 140-0
SND202 shell 400£30 50-0, post 1950
SND203 shell 480+30 220-0, post 1950
SND204 shell 450+£30 130-0
SND205 shell 930+30 550-490
SND215 shell 1780430 1370-1270
SND208 shell 112.8+0.3 pMC NA
SND209 shell 110.5+0.3 pMC NA
SND210 shell 430+30 110-0, post 1950
SND211 shell 410+30 60-0, post 1950
SND212 shell 580+30 280-130
SND213 shell 420+30 80-0, post 1950
SND214 shell 980+30 620-510
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Fig.3 A photograph of a peel of the tsunami deposit (after Sawai 2014).
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