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Relationship between occurrence of mercury in groundwater and
active faults in Sennan area, Osaka Prefecture
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KIRFFIS TIEKEFBBFIERICE D WT4513RTIThNAMTKEREICK Y, HKEBRHEHFFEH3T1HS
THREIN TV (KRR, 2009). F7, KERHAF DS FILARBK & REthRIch 5. LARBKE T
ITERMMBROFEMBISIN > TER L TWS EEZ 5N(KRAF, 2009). AR D S5, WAMK TE
KL 7=2 S DT KICD W T 8 2%Hgh'-0.65~-0.85% DIEAEBT WS, KEBDKREHNEMKBTHB &
EEDET, TNHOKIBORRIGFHMERETHZ EHESN GREIEH, 2016) . AAKRTIE, REgi
XOKENLARNEXE & HBOREEFOTREMELNH 2 & X, KiEREha & EMEDOMIBME R ZEE S H
IZL, KEBOERAZREICTEHIEZBME LT, HIFRKOIMEITo 7=,

KEBRHEHPNRE SN TV B KRIRFFEMAT - MRHTZNRE LT, 20165F8A~128IC27HATHT
KEFERL, ERDEKBREEADT L. HTKIEIITRTEROAHFELIEFF2—THET, HAFEKR
10mLLTF, KA1 ~2miZETH > 7-.

FEDOREEITARFELRICHAE L TWS., ZOMEBIEERROHBENIORZLVEERLE L
T, RIREROHEEE BmICERTEESEIORIMRILESATULS. KRZDBERISH > THEE
EBREBOEICRENE, KIREFOHRIAEILICIES T 2 LEE, MRILROMEREESE & Tt
DEMZEFERICETZ2HEMEINAFEELTHY., INSOMBICRMTT /NSRBI’ H S, /. B
DHEROMBIIREBELERETPHERE 245 E00% V. SERAELAREHXOMTKTIIRIERLEE
(0.5ppb) B A 1=KERIFMB I AN o728, 14MEDHFE I S+ pptld LOKEIEESh, REEVD
DT201pptDEZEF. XZOMIUI LETEEROMBEEE TH 7. KBV RE S hith RS LTS
EICERLTEY, EENICIZERB R 2 IO ERROOTE >, £z, BEOREKEIC
Ao THKERBIEAH B,

#RKDERDLEMMIECa® -HCO, B & Na-Cl- (SO,+NO,) BICKFISNrz. KEBRENLLBEMZ VR
B OEMRDCEERISHEEB A L > - REEA 4V h'E V@ﬁ#ﬁbﬂt Zhig, dEaRthXDKERHEFF D
WTRKOERDHEKREBRLZMEETH D, LARNBX TIE, REE - HEE - BEMA A VR EDANEARERDD
Z Wi KIZ, Ca-HCOBDREMEDE W TFKE Y HKIREMEWMERLBEEE TH > 7, HEEA 7 13K
BAZRABIESE, 1A VELTABESERREELTVLWEDLE LA, KEBIEELLICK > TREIC
W% ST BTHRERTHY, FIHWKRIETIIGA AV ELTBRETS. COLIRKEBOEEEERET D

, REMIEDIKERIE, BIBICA > THTTREBAS LR LRI, FRNGREBHTKICHESNZEEZD
na

SRER TIEERRK BB PImAIERICK Y, FETIFEMRERICE > TRANEI > TWBHARFSTIE, LA
RBHESTRASTHODREDOHREAH B EDMONT WS, ZOLIWIBAATIE, LIELIEEBEEK
CERRMEOERNERZ I EAHRESNTVS (AR, 2014). ARFFETHERRKEHEESNZKED
MEMRTHZIARMK & REBRICIHMEREREDOEREIMREINTWS (88 - 54,2009) . ZDZ
EUE, KEENMERRIEFEICEEL THTERMAS LR L TWE ZEERET 5, NATEMISICIZ ERTEE
HICDFESINDEMBE TN EDHREMBENZKEELTWS. X, AEMBHNOKRER (FHtHHE
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B) ICIRKBELERTEIEELTVWS. IN6DT EDND, AT THREDERKICHE > THRE I N/ZKEEHF
MrEs ERBPERE L THRICBEZELALZEFALBITEZTWS.

S, MTKETBEBAROKIBRAGAFELEDRTE I ET, KIBORBEET I A= X EDFEEABESHMIC
L 7=\,
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Geochemical analysis of shallow and deep end members by use of
brine discharging at Kashio area, Nagano prefecture, central Japan
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BAISEHT 2 BRIETICEDOKDOESE - KFRMELNS, FV—ry 78 - BEERE - MUME - &
EROADICHEEINTWVWS, ZOIEEERDERKIIBTRHROEKERKEDRATHRINTWS E
EZZIONTWEY, FEIEKZDEDDEMIZIE ST US> THELT, FEHEKDERICOVWTET I TIK
3 AT TKEEWVWI2DDREEAKIIL TV, FEHEKOEREASHMCLEERBEROBRICES Z &
I, BRBILBIZEELEETHD, FAARTR, BEMERO—DICNEINTVS, REEFEHOFR
BEREEICERT2EE (ML) BRICBVWTESRKDERATV, KOBRKREMIAL - CIiE
B - HCORE - HIBE - MEFHADRBE L AMALOEOEHEE #MA L T, BEROMBIT & FEREK
DERDEWET B EaRAlz, DPNORER, BERERIGEHREKERKEREROEVTKED2ENES
THEHATEZZ NG, NIFILBELZRETZIET, FEEKDHES E LTS %0 -1%, &D:
-49%o, CI: 25000 mg/LE WD #EEHIEB SNz, FEHEKDORCAERIET /YK TIIEHRBT I &N TE

T, APRAALERSTHBEK - ERLKIMBRTHD ERATRERT LEARERE LTHBREND
%, FEEIEKOCIEEHRTEEESAIFEEDERMNS, BIERICEITBFEEEKRKD T Z v 7 X1$0.63L/secE
BEtONE, COBERBAERRCHFMETOEE ZNEELELOAVNVERE AT,
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Exploration of Tachikawa Fault by Groundwater Radon Concentration
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HTFKDZ RVBEEZRAWTCIIIMEZAEZ L2, MERZOXWETKEARPDS RVEEIEX., BREEH
DOHBEBENSFRINZEDEAFETHY ., LEIOHTRE—HL TWe, SREEDTKED L DRERH TK
DS RVEBEI, ZAWHTKEIFIERETH 7=, LH L. BIBISEVWHFTHE LN TKABDS K>
BEIE., FEINEIRVEESVUEELL G 27, ZTOXR—EIL. BMEDOEAICED BIERHEDEEIC
SO TEHBATE S, FHMTKANDOS NVEEDFIZ. REDIIMBOEIKICEMENEET S E%2R
®BLTW3,

F—TJ—K:Z R, #TFK IL)IEFE
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Helium isotope anomalies in the San-in shear zone
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IR AICHEWTIE, EREL2016 FERMEFHMEZIE LS, 1943 FREUE (M7.2) %2000
FREMEBERHE (M7.3) REDMBRBEERETI2ARMEIBZRELTVWS. FEBINEESIHRTIE
BERICIZITETRTROMETEEARO 5, ZDMHEEIEILHERH (Northern Chugoku Shear
Zone : NCSZ) &ME(ENTW3 (Gutscher andLallemand, 1999) . —7, ELT#IERDGEONET IC& > T
B S MR > BRSO EE S A T, ILEAESCHEAE, OFAEED/NI WEEE L TR
FEhTEAEDN (BIZIL, Sagiyaetal, 2000) , REDGEONET 7—4 DfEIFHAN S, LUEHADREBICH L

T, BFERICETAHETICA > TOTAERFTOHFEE (LU T H&EHRT) NBHLNMIR- 7 (TR,
2014) . ZDUTHEFETIE, BIOKkm BRETImm/FEOEHTNWEE A2 LT IEUIREONTS
Y, HEOA N =ZZALBTHEEETEEFERANMRBABEA>TWS. ZOVTAEHRTOEENIE, SHE
LGETNETEDORB TCERI~E MM BEDIARNYNELSZ I & THRIATE 3. it,uwﬁﬁEﬁTh%E
DENE 131943 FEEUNEDHEZEE & LAMNTHS. NEMEOREDERREE LT, REEHLS FEMHRE
BT ERIIEERAMNSEMEENTHY (Sibson, 1977) , MIBE TO TERHROBENBRRMICNI W
ET, TOEBICERIEHL, EJ:@I*EEL:R’R?J%EP?% EQfERHINhTWSE (BRI, RE,

1996) . X7, THHMRBADEEDEKTICIE, HWBRAEDEFENIKREQEFRENERILLTVWEEEZLNTWS

(Bl IE, lioetal,2002) . SE, WEROTHEDRFICA T TRBERAENFTE L TV I HEMEERET S
®, FEEAD CBRAR, HTFKIEAREICEENSE) AU D ARMEL (CHe/'He tt) OF—4 DY
NRANWEIT>T. N U LR & WEREDOERRCRHRERRA AN hOSFEERWVERIRO SN
3. 7z, WBOTHEDRETIE, BVAY VLRMAELERT I EANS, ZOHIRICIET Y MLH S TERH
MADREDERNTREBIND.

&, REBCAREBAEED-AMBAADOVTAERTORRAEZRAT 570, GNSS T—FICEDIK O
THNHE, BNEESG, FMBOMNEEAEZELAT7OY JMBETILNMRESINTULS (Nishimura et al.,
2015) . ZhFho70v 73R E LTIRES 2%, 70y 70BERMETIROTAEENAE L, HE
DNELKRETIHEHINELCS. 7Oy VERSLIVCZORBOANY U LARMELOEHEHZ &, FXULUOR
WERETOY I OAREBMICHERTREATIEVRAMGKLETRY. 20D, 2ho070y JKBDHFE
I&, TERHbAR AN S HARRAT AN DRRMBRT Y MILAY D LADBENICTES L TWLWEDHE Lk,

F—T7— R :AYDLRMKE, WEROTHERE

Keywords: helium isotope, San-in shear zone
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2014 REFEILEHME (Mj6.7) ORIRIHKICH T2 LIBMBEDHETE
Crustal resistivity structure beneath the source region of 2014
northern Nagano earthquake

SERARGE— B R HBE ST B FE
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1.1 XL ®HIC

MAHAAHBICAEBET Z2EARINEICEVTIE, KUICHIRT 2T ZTNICEET 2RAEDEFED, EICH
BYEBEENAFRICLI >TREINTE L, IhoDHEEE, BICKNUPEROEROAASY, HAFED
hEEE PR EECEEERKREEZRLTWBR EEZOSNTSY, SVMLIZYyIDNSERLTELR
EDATEIBZDOBEEBETIE, ZTOLOMBRICISHNEH L THRE (E) £ L ZTREMEIEHIhTY
%5 (B AL, lioetal, 2002) , £7z, SSICREAMICIE, TO&D AR EHHIBRRILBOERICEES L
TWBEHEEZLNTWS,

2014F11B22BICRBEILHMOABERNAERE L TRELARFEILEHE (Mj6.7) OERETI, Z
NICHE S RIERE D, RA)-BEEEREHEROILHIICAE T 2 HBEHEAWVICRO STV
(BIZIE. #FIED, 2015) , AR T, ZOMHBEIEEZSOEIHICMT (Magnetotelluric) JEIC & 2 B
REZERAYT S LT, HBROTRTHIBENBELHEL, BRETICHS T2 REDEEPOMBEICDWTHRE
L7

2. M ERIFE

AAFRTIE, REEEAENDIOSRFHERIUICESHA45kmORBEICEWT 77— E— )T 7LV RA
ROMTEFEEZ1TR o7z, T T, MBHBICS L ZERT 2ILAE-ARARADARRLEIC, 2-10 kmiZE®D
B TI7ROERREERE L7k, BIEICIE, PhoenixttB®MTU-5Y R FALA%FEAL, MB3IKRD, EH2KD
DRI EBE Lz, RRMHO /1 AREEAZEL T, AEHBEREE2SO15BEE L, &L T2HH
DEDRIEETS>EEHIC, VE—M) 77 LY AREEFERAFN (GAEHE S DE#LI400km) (5%
oo V77 LY RUNBOFER, FEARICEVWT/ 1 XABREOMRIRO 51, AKE320Hz-0.0003HzDE
BEEDEWS YE—Y U REBBIENTE R, BITICH>TIE, Ogawa and Uchida(1996)d 7L T X
LERAWE2ZRITTA Y=Y 3 v aTW, RELER - MEOSAT—4 05, BREESOERICH TR
T20kmE TORTTILIEMEE = #HE L 1=,

3. HER
RTICE WHE SN LIERBED S, RERILHEMEBEOERETICSE T 2UTORHIASNICE o7,

(NERIFE T ORI MIkMLURICEZ RELLIEREIRO SN, KEDOERIEZDHERICAES %,
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Q) Z DELEHREIIFERABICEML, THHMBRITERTDLIICIXA—-—TIEN3B,

RBUEDFERIL, BREICHBRMBEZERE T2RENFEL, RAREMEOREICEAS LcTREZREY
60

SE 3

lio, Y. et al. (2002) Water-weakened lower crust and its role in the concentrated deformation in the
Japanese Islands, Earth Planet. Sci. Lett., 203, 245-253.

Ogawa, Y., Uchida, T. (1996) A two-dimensional magnetotelluric inversion assuming Gaussian static
shift, Geophys. J. Int., 126, 69-76.

MEEZED (2015) BEMNILEHAS L OXHICH 1T 2 MIBEE DT HEEMERE & EBRHIDIRET, JEME
ff3e, 43, 109-118.

F—7— R : 2014ERERILEHME, LEBEE, RE
Keywords: 2014 northern Nagano earthquake, resistivity structure, crustal fluids
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HTRIED2EEOBEBEKICHIPREES K USEREDEIL
Changes in P and S wave velocity associated with the two-staged
reflood of the underground galleries

R % LA ME D S8 RHF REL BB
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FRSL O TFHEDREEEICH V., BlEBOMEREELENSEOARSTPRETHMREI N, 2/
BEDBBEKARY NERATW I EDPELNMIAR>T-DTRET %,

MR 7 2 ORXTIREER (BHEBKRE) NMREINTWSERBRILL (BRRFOMBEAREE,. KREEL
/) Tld, 2012F38H S TIE (REHEIZGL-125m, BE160m) ORIEFEHI BB SN, 201445
12B9BICEEHIKRY 7 (KEHBE) AF1k, 2015F3B ICITNEDFENTT Lk, TEHKKRY F1E1E
%, REVLERTIEBRBAKNATY, BEE77ORESOBAICEY., BETORT7R—ILINEES
(98SE-0157L. GL-203m, EHEAE) TEESHEOBEERERELI/MHEI N, BR - b
(2016) JpGUTIE., EEHKRY FE1ER. REVLEATIEBTKMAA LR L, ZIFAET 2 TBH-157
(REHEHL S5H40mTF) TOEZL (EB) P8RS hizc s, £ Tho & FTEFHT I
T. 98SE-01SA. CSEERNWAMSET I 2DNERBI NI L 2HRE LT, ZL T, SEREZRLD. &EE
FIE FOMREBEHAN TR, ZTOEBETHIIREEEANTE L2 &, BEMERDOEBRKEDLRIC
SYUREERDI Sy 7hBEOLSEEEMET LA EABELMCLE, BEREBL TWZ#EMER7/0OR
EEXEE., KEABICNIRT 2720, EFICIESEOAERE T 2H, KE~ROTAICIEPEERE L TWL
%, £Z T, TRIESOART7 R—IERBOT—9 2 E2AVWTEAD SIIUMEDPEEREZLICOWTHAN
oo TR, TEHKRY THEIELZ2014FER LY BENIC. PEREESEMT 214XV MHIEELTVWE
ZEMHBAL 7,

7Y ARESOEHTICIE, DI8SE-015F. @TRIESOR 7 R—ILERIIED S BiEsksto ) V54
Ay 2 ICEENRA > 8RR, LY. OHi-net/\EE (N.YOTH) B\, #HICid, 201254 B1H
N52016FE7R1BETOT—9 AWz, 2EEEO6RD V) —VBEHEEELLE. 7OXARY MUK
ICKUPES LUSHKE (SHES LUSVIE) OEREILEEE L, JORZARI MVESET 2/-0DOEES
)—VEICIE. 2012F4BD—hABRERY Y F VI T—9 5BV,

TOFER. 2 TCOERAR (FRK11.3km) THILAETOSES S UPKOEREEIMRE I N, SIEDE
BEIEDAZ EIE. BASOAMPSEOIRSABICK>TER>THY., TEHKRY TELEEOBREKIC
S DMERAINDSEERELILORELHE LTIy /DOBEEERBLTWEEDEEZONDS, PR
£, 2014FERENMSLTOHURTEROEENEA TN TWS, tH (HYS. NYOTH) 8L UmA
(TOS) DEVAIETIE, 2014 FEDHENSERNRLICRFY ., BIEICKRTTZERNICIE. 0.5~TmsEER
CRDZBEFRHM’ERINZ, HOBRATIEZDRRIER SNV, BH-TOEFICE ZOELIFENL TV
W, HBINLTIE, 2014FE3R F CICAEIEDRFEN SILICEV ZILESE (L5 - TH) OFRENMKRT
L. REROLLETEREINSERY FICKURERDOKEBIKLTWE, LAaL, AEGRBEICTERY S
AEFEL, METOMTAENTELANL (BF152m) iS5 EBL AL (BS160m) FTERLE, TE
HKRY THEHBLTWE I LD, ZOERDKAMAIEEE (KE) LRIVICRIZNRTWS, TOKEEFICEK
WEBOLTREHEEROMTKUELEFL., TIREEEOEKEDOBEL > TPEEEMERL., BiHls
DAL > TIEPRDOERNRELS B> EDEEZALNDS, ., 75V IPBHOTEEPREELELL LS
2, 2014FEEDHRETOMTKADERFIZ, RISy I/ EROIEZITEICIEBEBRKEE LRSI ER
holEEZ LN,
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(FEE) ARICIE. KR RRMARAOHI-netdT—4 ZFAIETIEE X L, i REHRZE
VA =D BIFEILTTERDFRIER DM T KEDT -9 ZTRE £ L. ADETREHAWAEZLET,

F—O— R EERETI/OR, HMERREZL, #TK
Keywords: seismic ACROSS, seismic velocity change, groundwater
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I REFRMEMR AR S &K UZ O EDIE TR S = EmM 285

(2016%) REAMEDMMEF)ICH D FRKE, M TKAAZE(L
Co-seismic pore pressure/groundwater level changes associated with
the 2016 Kumamoto Earthquake (Mj7.3) in and around Mizunami
Underground Research Laboratory

SR RL. AL HL
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2016 F4B16HICHE L-FH28E (20165F) ReAME (Mj7.3) OMESICHE D IBEEEHH A RRKE
SRR E D EREERE665km DERERMEAZTAT (MIU) WELRISRSTG200 N & U'STG200£7 !
=, MIUDEHIS00mIZ(IE$ 2 TGR3I50ER m TEUBI S /- (Asai et al, JPGU2016)

EEDRE TIRECNETEFTH 7D, ZORBIEAADOEBRKEZELS KUKMAZELIF6BSATZEN
FNEDE—2 %A, STG200NT30kPa, STG200T28 kPakEA LH L % D%iF4. TGR350T I
23mMKMUDAERELZOBETLTWS, TOFEFIZELDRSZ D, MIUILFAI00mMEE DSTG300E3 8 5%
MIUD SAEFEICH T kmBEN 7= SBSTO5ERAI m 72 SR EEAIRICE W T HE EENCH D KA E IR TL
%,

EETIEINS OERKE,/ MTFKAZEZOBN %7V, EAISEEOKEMEEESERE L -EKK
EZEL /KB DEMR,/ EEMETILICOWVWTDFER/EIT D,

F—U— R EHK28F (2016%F) ERAME (Mj7.3) . BB TKINE, KEERRMHSE

Keywords: The 2016 Kumamoto Earthquake (Mj7.3), Co-seismic pore pressure/water level changes, Tono
region, Gifu, central Japan
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BREROMEZRDKAZILICDWT
Postseismic Well Water Level Changes at the Dogo Hot Spring in Japan

NS MR AT T
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BEEMUTOEREBERIE, BATREEENODHWERD 1 DTHS. BEDEEMEICT LT, HhER
ICIFEEOEILEPKEDETEZEL, 20K, BEPKUOOEAEYRLTEALAETHILSNTVS. ERE
RDKAIZDODWT, 1946 FEmBEMERDI3r AREDT—49 8 L1985 —2015FD31EDT—Y =B L
. ZOKUT—9HH2HRD, F/iF, HBERIC, MIUTFTIIEE4ULOMEISEREL, ZHICH
SERBROKMECEDHTEZ, MERERTBBEUBOKMICER TS E., 5EIEEKMIEERT
%, TOLERDNRNY—VIFFEBICISPUTVWT, ERBEHRNRICRO%RFETRYT. ZOMEBEEROKALERICD
WTId, thTFKDEENICET 2EMARER (—RBOILEAERX) Z2AVTHATE 3. LEARRDILEREK
AZEELTVWEDED M DWTITRERE A - .

F—O— KK BRER. HREAREX, tEE. mEHE

Keywords: Groundwater , Dogo hot spring, Diffusion equation, Seismic shaking, Nankai earthquake
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EMEA RICH 1T 2 REIKGIEAD 5RDT-EKFBHDEL
Changes in permeability in the Hirabayashi well estimated by
long-term groundwater-level observation

AR RIK'. R B = R
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EMREHHILT1996F ICHEMBA#ET623.1 ~625.3 mTEWVWTCIRHI SN EHFTH 2, ZORIRTE T
TR DER % ik L T W3, HTRKAIEAID 5RO BKGEEIL199672006F £ TIEIF—ET. £D%
BeINECRY, 201 TFERIEMAREHRE S 2013FRBEDHERIC—EFNICER LA 0D
Moz, BKEABRITIEHIER & 20005, 2016F1BIC1TA o7, 3EDHBKATRD 5 KD FBKFREUL. KAL
BN SRDIEKFREEFIF—B L7, 2016 F1BDHBKERICTR - IBEERBORBRL Y. EMHERH
TOERBKEBIET—2 Y JICR LBATRDONIZRI630~650mTIEA <, 200mLLETH 2 Z &h'h
No7,

F—7— K EXKFREE HTFKAL HAKEER

Keywords: permeability, groundwater level, pumping test
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B RDOHF DEHEEAIC K DM TFKADMBREIGEDNE
Improvement of the response of groundwater level to crustal strain by
the sealing of the observation well at the Hokusei observation site

el B—". & Bk’

*Yuichi Kitagawa', Norio Matsumoto'
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EEBENZ 7O — NERTHRET 2EHNSSEQ#HEICE VT, BHMEFEIH, 5 =FRILEBO i ICH R
ERthiREs) - h TKOBEREN RV ENBED—DTH D, TFKAEDHBEEADBELRETEZI &
HEME LT, 201658 ICZERIEICMBT 2B ROBEHNHE (RE) 2. NvAH—ZE2FAVWTER
L7

BHORRE LEBKBOEKREA NS W, BEAROM TKAIIHMBRELZHANDBRENBN >/, B
BiE, HTRAKAE GKE) ICEHYETEAERICIRN. KA (KE) OMBREBADOBREIREI N, T
RO TKA (OKE) OMBRERZIEERATMOMNI0/ZICHEL .
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Helium measurements by passive diffusion samplers hanged in a
borehole in Beppu, Japan
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Helium concentrations and its isotopic ratios in spring water are potentially powerful tools for crustal
tectonic and thermal events, and could serve as tracers in resolving contribution of mantle-derived fluid.
However, helium gas in spring water is directly sampled on sites and often collected with its coexisting
water. A new passive diffusion sampler, which is just set up at any sites, can collect only helium gas
dissolving in water (Dame, 2015). The sampling devices allow gas exchange between the head space in
the sampler volume and the dissolved gases in the water though gas permeable silicon tubing. Here, we
measured helium concentrations and its isotopic ratios in a borehole in Beppu, Japan, and obtained their
depth profile.

Beppu is located on east end of subsidence of the Beppu-Shimabara Graben in Kyushu Island, southwest
Japan (Matsumoto, 1979), and is a famous area as a geothermal system. The geothermal system is
situated on the eastern flanks of the Tsurumi-Garandake volcanic center and spread until the coastline to
the east. The geothermal activity is mostly concentrated in two areas, on the northern and southern sides
of the fan deposit. These two areas are known as the Kamegawa and Beppu thermal zones, which are
along with two faults, the Kamegawa and Asamigawa faults, respectively (Allis & Yusa, 1989). Therefore, it
is worthwhile to attempt to find depth profile of helium signal in this area.

The sampling devices were installed every 50 m from near bottom of the well to the surface in the periods
of July 13™-15" August 21°-24™ 2015 and May 31-June 3", 2016. The collected gases were measured
by a noble gas mass spectrometer (Helix SFT; GV Instrument) installed at Atmosphere and Ocean
Research Institute, University of Tokyo.

Helium concentrations and isotope ratios (*He/*He) are gradually lower, as setting depth becomes
shallow. The *He/*He ratios ranges from 1.0-2.2 R, under water surface to 6.3-7.1 R, (R,=1.4x1 0°) at the
bottom of a borehole. The high *He/*He ratios are within range reported for mantle-derived magma at
subduction zones (e.g., Hilton et al., 2002). The MORB-type helium could enter the borehole with hot
spring water around the bottom. The observed variation in the 3He/*He ratios are the result of binary
mixing of magma and air components.
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Fluid behavior in fracture and its representative elementary volume
using Lattice Boltzmann Method
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