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1) EXEIBREMANR 2) RRAFEXRERHBZEREFZHARE
3) BHEAREFRAEHREAE L —

L IZC®IC

BRFEFFREHORFTERECHITTOHBAE MRS LT, KOG FN - kLEHA
FERICEDVWTEFOREM T KRB RORERPICBETIMREREFTHS. HTKD
KERE, REEER, KR EEE, RENEY, RPHEE AHE BEE FEBEZFO
KNBEERDOERGIEE, BoUNCTOEADBBETDODREFENDSEE, YT - [iR
DEALP ANEESICH T B EEM TARBROEEZHEOFE - EELEBELT, FRICD
EBTEHBOMTKRELEZEZ S L TRARLEHDELS.

BE#IRICHEITENETORAILLS>T, BEREZFLETIERFHFPREBICE, S
B2 (CN) REZF I DM TADBESSHIT DI EMNER/EINTNS (GhHE, 1984 ;
#*, 2003 ; RRIEH, 2005). EELE CHEERTKOEFEELEERDMDOES (FEFEH,
WWETE, WEEE, KRTEHE) THHERINATEY, TOEHESH, CloktE, =51
FBERTAEROEHAL, REMABEBZSECENTEDONINEEFROLEMT
KRR OMEICEL TRITTENGZWEREETHS.

AHARTHE, BRFEFFRBOSHOHEI ST REHROFERET, —KkE, B -
IKEREMIELE, RERAMFEREZNTELE. BONEEREET—FICRDONT, & CHEEM
TRDESICHMBEMEROBAL BN OREEHA S LEARC, HMBSEOKIHERE
BEOBEEDORENS, TOERTOLRICDNWTIENLRTEZ{To/=. CNOSDRER
EDONTHET .

Il SHHEEREBEFE

2003 FE &L 2004 FEIC, BRTFHOFRBICHF T EEE 144 OHE St Tk
ZHEM U (Fig. 1). #AEHFPIHTSHENINLFig. 1 ICBVWTHAFETRLE. BEHF
DREIZER 1SOMEUETHY, RBREVDBDIIRE 430m THo7/=. INSOFEEH -
ITHEHFHROTHRER CIN~XBKE) 20 IHNERE~FHiPIO HEBE R
B~RBRE) (THHETS.

AEHRERDIE (KA, pH, EREGEEZAT L. EREHIIRREICEHEBRY, kY -
FfAHERZBE L. HCO; REIIMEEFERICELY pHAB 7L A VEEEEL TERL
2. EOMO—RKEARD EAFA o0 oS5 7 (Dionex DX-500) [CKUEEBLAE. Kk
RERTERMIKL (6D) FILBEBEMEMVZK—IKZETE, BRLZTERMEL (6'80) [
“BLRFR-KBEEFECENETNEDE, HENHET (Finnigan-MAT Delta-S) 2k Y
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AELE. RERERMMGL (6'3C) [CDWWTIE, HEHREOKEIC 0.0TN » NaOH &% %=
1710 EMAg88ZA0, RRECEWVTU VEERML THE LA CO 2EH7O0—8
DEEHEt (Finnigan-MAT Gas Bench Il & Delta-Plus) [C&YVBIE L. £EBHEDIKRE
DS REZRAME (“CEE, % moderncarbon; pmc) (3, NaOH Bk ERML =&kl %
AW, RBREROD CO,7Y—DKRy I ARNT SrCLBARERMUTHL SrCO; DikEZEY »
BETRIGEYE, EESAVEZAVWTCORBBMES ST 74 MEE LRI, BEEREEHR
AERERR LY —DOMERHEEBSFHCTAEZIT o>/, RIMLA NaOH BRICIZT S
YOLEULTAOED CO,MEENTNSS, AEMEICHTIHENR, 03C CBVWTIEDHE
ELUHBHMEL, “CITBWTIEER Opme THoARHAZRELAEBETYH, HATHEER
MO0 1pmec &S BETHY, MELLESARN.
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Fig. 1 The study area and location of sampled boreholes.
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HCOs"(mg/1)
i

Fig. 2 Spatial variation of CI- conc. Fig. 3 Spatial variation of HCO; conc.
Il. & CHEE M TROZERS

Bt 144 BHOPHBRICEDE, CHREDOSHREER LA (Fig. 2). CHEERBPE
T — EHE, MREZPRBOFEE-ARE—ZFBHZ LU TERBHTHEHICELS, Zhd
DX ICIE 100mg/I LLEDE CHEEMT AN N T2, REmEEIZAEETOZRE 310m #
CHENT 216my/| DESF SN, M, RU<AMEIO 310m # (184mg/l), &

BT DZRE 350m, 270m, 350mH (ENEN 163mg/l, 160mg/l, 153mg/l) D&
FFSHICEWTCHBREMN 150mg/l 282 TV, 252, ERMD 250m # (135mg/l),
HEETD 300m H# (129mg/l), FBEBHD 120m H (128mg/l), EEEID 350m #

(124mg/1) 7RETH 120mg/| ZBZ B TRBSHLTIVE. SEEEIN S CHEE
#TRDOFEEAISH/NY —2(CIE, 20 FFIDEN (H, 1984) LEERTKREMLEBEWNL
Ronizi. 27, SBEROSNEMo/= 150mg/l #8235 CHEEEZET 5 TKORE
EDFHRCICHER SN EFFEE SN S.

—%, CFREORESFICDOVNTIE, HROZEBMVYIFRIU—-EHLTEY, 5
KEBDRE (E/-5HKERE) 2REBSTIEETETOWVEWESD, TODHEFEMICER
FTHIERTERL. LHL, 248IC, RE300M EZHAS5HFNSEMLATRKOA
HCrERENL VS WMERMSRE SN (RFEIZH, 2005). EROMETIE, CHEENS i
TKIZRE 150~250m fHEEFLICEELTWRHDEEZZ SN TO A GEE, 1984),
SEDOHEBEOHER, FUFRWEEILESSICEVWCIHEREEZF T TANEEL TBETEE
MREENLEIELHES. SO LR, &b, TABICHEITSRE 610m HT 239mg/l D
= CHREM T/ KOFESEREINARES (44, 2003) LHBENTHS. 5%, HTK
RO CIOEFEZZEZASDATHEERBFRE LS.

fthD—RRKERRS, 7=EZIEHCOBEDHH/NSI—VIECHREDENE IASHICELR
>TW% (Fig. 3). HCO; DERERIIL, CHRESEVWEFI —FRE—-aRET—FEH T —
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Fig. 4 8'80-dD diagram. Fig. 5 Contour of 6D values.

FRMHREE—HEY, SSICHROEMT —N\FH - =B, EABEILEORERP
AXMETRHS5NS. HCORECHFETSERLE LTIE, tEPORZERSDBRE, b
BAF - WEBAT DR, BRFA (RMILYOER) FICKIBERBOMT AR
m, HBNEHESFEZBEL TOMTRENSD CO,NEELLETOEMEBRE LTHITS
SEMTES. HCOTRENMEXZE T HERDERIZ, £OF CHEEM T /RkOKEDKRE
EHET, BRFHFLCEITHEEE T RRBRBAOBRICEELEREDLDOHONLEZ SN
3.

V. RAI&EERDZE S
% - KBERGGELEDRERR % Fig. 4 (D-0 7Oy M) I, FEKERRELEDZERS
& Fig. 5 (TR, 40kmXxX40km BEDLERMKVWEENSBONLCHLNDST,
TKEFHLOD; -72%~-53%, 080 ;-10.5%~-8.2% WD ENEEICHH LTS
EMHBITH S (Fig. 4, Fig. 5). F£7=, d-value (= 6D-8x06'80) [310.4~14.8D
HHICH DD, RAAGKERNSENEHIZE d-value AKX EBEBRANBSHICEDHONS
(Fig. 4).
6D 9K (Fig. 5) »oHlE, BREA-XWVEEHERALIBE~BERS AV EBICZOR
M TKERGGLLSRABICEALS LRATLYERAMEL) ZE&MHAINDS. £, B
EHm-AFT-HFHRBHTEZEIRACKEBE~BERS A VOBEATHRBEOERMEEICHS
nd (BAERATIYVERAMEL). 37405, BREFFRBICENTIE, ZOBESA Ik
ENT, BUOKERMELEEZBT 5T RSIEFE~BERARICKH 35km [CTh/z>THHLT
WBZ&LICES. M2 TRUEBCHEEM T KTOENY LTS &, BEAILITEA
BEORWICZLDHEENBHOLNZ BOD, ZOEKERMELM TREES CHEEM T K
FOEBYRIERMICIEI—HML TR ERETIENTELDS. EARRAMAKLEHTREIC
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0"C (%) | - X et “Clpme)p - 8 v s - 9._—__321
Fig. 6 Contour of 8'3C values. Fig. 7 Spatial variation of '“C values (pmc).

BWTIE, ADFEE B LT d-value NBRXT 4 BENEL, 5T, HRRELKRBM
FLEDBFRERT TS E, RMTRETIE, HRPRESKESLZDEERMUMGLENNE LK
BEVWSERPBNESSHEHENTIVS (REEH, 2005).

—%, §BCOEENHE (Fig. 6) Mm5(E, IkBE~BERAMICH 35km ITh7> TESS
B CHEE - (RKRRAELLTRFCENTIE, Z006"3C EIE-14~-10%BEETHY,
AiligEERTEYVEWVMERASH D EF0ND. IS, EATRFREIAZEICIE-8%LL L
DE O CEEFT DM TAPEEL TWS. Fig. 7 ICRUABHFLRED “CRE (pmc)
%, Fig. 6 ICHITB 6 C DERERAZRANTTHS. ThbL, B TRKFOHMAN 2.4~
5.3pmc DL “C BEEZFT IO &(IMBIIC, TORDETIE 21.4pme (BHEAD &
11.8pmc (ALEA) LBHESMICHEIVEERLTNS. LEDKSIC, & CHREHTRFEDK
(X, FEIBSICERERAIALE, 1K d-value 2 5(TIFE 6 13C, BV “CREICK > THEDIT
BNTWSIEMPELMEIR DL,

V. HhEHES & CHBE - RAAERS D B%

Fig. 1~Fig. 3, Fig. 5~Fig. 7 IC(HEH)IMBEOMEEARBTREAL THS. &#H
B 255 1L BB EFASERAEMBTH Y, TOTMEILEE 100m HETIE 50m BE
THHH, FEE200m TIEZH 100m, Z5ITEE 300mTIE 200mBE L, REBICABIE
CTRMBHPAELBAEALSS KBEE ; IMEICLD). BIVETRRAS CHEEHRT
KEOEBERE - OBEENBOMBEL L —HL TS (Fig. 2). Thbb, LEEDIL
M SHETIE, MERAOEEE, F=E, A, EAHEPLE LS CHEERT A
&, BEIOETORRTOE CHEEM TKASEEAIY FSX FERLTNS. £, B
BOEBTHEEIC, KERAOEARHLZORINS CHRERTAE, BRAOEAEE
HEDOE CHEETALSBEABELZEELTNS. RIS, WENSEDSNENERT,
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FET, IOH, wyah, Zmm, A#Sm, SHSHOEETE, BTk CHEESFICIE
RESRICEERZRIEESNAW (Fig. 2). kEFMEL (Fig. 5) PREZERAMGE
B (Fig. 6) DHIFZSFICDONTHIEERBETHS. CNOOERIL, BHIBEISHBKE
RELTHEE, TORADBTRORREHIF TN LEBRELTINS.

X512, FROEY, FARNARMIBICENTS CHEE L ARRMALESRES AL
T BEA (Fig. 2, Fig. 5) £HAMB I EMTE S, &k - 8O (1981) (£, MAH-
AET—EABHICH T TERKE & ZIFETICASHBOITELTNZHDEHTELT
(\% (Fig. 1~Fig. 3, Fig. 5~Fig. 7 hDE#R). FIR)IARMKICEWTRO SN 3 CHEE
EKBRRMKLEOEB AR THOEE (Fig. 6 ODREFMGERICOVTHEE) 12, Wb
BREENEES GEk B0, 1981) OILEBICHNST S - DAEKBOHEEICHR BE S
NTWATRENHS. EnzhE, BEERBOBMEEF&IBE~EEAMICELZS
CHERE - ERRRAMGIEM TS, #10km BERTTHTT 2EHE)HE & R ZWE(C
RENETAFNBESORCHEEL TR EABTENTELS.

COBICEHRCHEBEKE QBN EEGEHNEET 5720, BESHAOBTRIIAIHES
MICEANSIMIT A EICkS. ThabLE, TEISBESAOMTRIE, 72574 Tk
FEE (RNAE) HSOMTAABHRE S ICIERBEA (FAHAE) H50OH Tk
ROSPMENIIRETICEOND =8, Fig. 7 O “CEMD bIRESNBECEDEE T
BUTHEEBRNR<AS. TORE, HBLOEMBROESH—BRLEAY, HESH
WO TKIIEADERLBLHLKE - AMUABHERETSILESICH>EHbDEEZEH T E
NTES. HBSOMETESRY, FHMICHIT3HTROREOMRRK, KighTkiRED
ROHYFICREMRHBERIFLTOWIEHATHEAEMNEL. OEHBTHREZN
TWARBOE CHEEMTAEDEBGEL T, Kt TARBRICRIITHBOSE(CH
THRUFHBRADBVLELELLSS.

VI. 8bUIC

TRNBEFADHTRPZ2T HEXRREMELICDONTE, (1) KUKIEDOENEFEIC
BEINLHTK 550 (2) BREFRIVBOSES LIETEES N/AH T - A
REkOBEFILHE AT (THT - PETH—BRAE ; Fig. 1) HESOFRA, mENWDIH%E
BREELTEFRIENTESY, BEATIRZTONWTINTHINEMETSETICEES
TWaEN. TKPICHERETEENS CIOERICDVTHE, XBE~RKETOHE MR
BICBITAZRERBICLDENVWIRA (LEAE, A, 1984) BRRMLSFEHTHS.
IS, BRFHEPRBOKICHEKPREBEICOZ > THE L TITOh TE iR TIE, CloE
MAERDPEHTHEKBTHIMLIEPORBEROEENLIVEETHSLHEZONS.
REDOHTKRIBKEENICHOIMEIBOREREICKY, BHESKLIET,»SHEY BHENBREN
[CHTFKRICAMEND LW TOERATHS. CNICDOVWTIESE, ECHEEMRTKFEE
DEABICENVTBEDHKE - L TE LM TKD CHRESHELER - RFTSH&T,
—EDHMETTENTESTHAS. —FT, BERFEHFOMTREICHEET S CHEE
DEWK (&AL, &#E, 1963 ; BIZh, 2001) HEEHEIEE, ABWE, = 5(C12H
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REHFOLY LRBICAEBET S (R7E) MBHFEZBC TEBMICHS5ZN, XEMTKPT
U TWAHERBTET S LIITERN. HE, & CHEBEMTKICDNT He JBE -
BEREDRAEZEZT>TNVADT, TNDAERREFOTHIOEADEEDEEH S\ (IR
HEICDOWTOHEZET LA,

SEOHEDHER, BERFEHHRIBOS CHEEHTKIZ, RBCEKZERMKEL, K
d-value i, 2 5ICIFBVRFZERTERAMEL, B “CEREL V- ERMUENEHESDOER
DIENPELEMEL . SRIECIOERRMAMO IO XDHRBELTLT, #TFKEOD
HODEER, FHEH, RPBRBEBRDETIAXTOER, 5ICIIEEBTRRER
EHEDRERICHT 2RAZZERMUGFATERCERDEZLDOEDTHS FETHS.
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An isotopic study on the CF-rich groundwater in central Kanto plain, Japan

Masaya YA‘SUHARA”, Hiroshi A, TAKAHASHI", Akihiko INAMURA",
Masaaki TAKAHASHI", Masahiko MAKINO"), Hiroko HANDA",
Takeshi HAYASHI?), Toshio NAKAMURA® and Tomoko OHTA®

1) Geol. Surv. Japan, AIST, 2) Graduate School of Frontier Science, Univ. Tokyo,
3) Center for Chronological Research, Nagoya Univ.

Abstract

In the Kanto plain, the largest Quaternary groundwater basin in Japan, water samples
were obtained from 144 water supply boreholes with pumps installed to characterize
the groundwater system. The spatial variation in chloride (CI) concentration
indicates that in its central part there exists groundwater with Cl- concentrations of
more than 100 mg/I (up to 216 mg/I) between 150 m and 430 m depth below ground
surface. This 8 km wide, 35 km long Cl-rich area, spreading from the northwest to
the southeast, corresponds with the so-called Motoarakawa tectonic zone bounded by
the faults on its long sides. We have found the Cl-rich groundwater is also
characterized by low 8D, low $'80, and high 8'3C values. Both the chemical and
isotopic evidence strongly suggests the Motoarakawa tectonic zone divides the
regional groundwater system in the Kanto plain into three distinct hydrologic subareas.
Two faults bordering the Motoarakawa tectonic zone act as barriers to the southward
and northeastward regional movements of groundwater. Radiocarbon ('%C) data
suggest that the retention time of groundwater in the tectonic zone is long in
comparison with that outside the tectonic zone. In conclusion, the Motoarakawa
tectonic zone groundwater is assumed to have been recharged by either precipitation
under cooler climate condition than the present, or groundwater and/or river water
originated from precipitation on high altitude areas around the Kanto plain. It had
been put under an isolated hydrologic environment for a long period of time with
respect to the regional groundwater system, resulting in highly-evolved water
chemistry with an elevated Cl concentration. Contribution of pore water (formation
water) squeezed out of the adjacent aquitards and/or deep-seated groundwater can
not be ruled out as another possible source of water and Cl for the tectonic zone
groundwater.
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B8 % (2006) THERERROBEET S v I ADLRS  —BILRRORERRILDEFS)
HhERERIR & AR R BERARRROBE, KBEE - SRR, Hildik, 209-217.
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