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Feature and Spatial Distribution of Slab-derived
Thermal Water in SW Japan Arc
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Abstract

High sensitivity seismograph network in Japan (Hi-net) for the last decade has revealed
the 3D structure of velocity anomaly in the crust. Some low-velocity anomaly is attributed
to a heterogeneous presence of deep-seated fluids in subduction zones of Japan arc.
Petrological water circulation models combined with geophysical subduction models
quantitatively show that amounts of water dehydrate in the subducted slab and upwell as
hydrothermal fluids to the surface. Here I show, chemical features of deep groundwaters in
SW Japan arc, and spatial distribution of deep-seated fluid mixed into groundwater as
geochemical and geological evidences, which is expected for the proof of water circulation
models. Slab-derived aqueous fluid (including magma-derived aqueous fluid) in groundwater
can be detected using a Li/Cl ratio (>0.001 in wt. ratio) for Cl concentrations higher than
200mg/L. Groundwaters of Li/Cl higher than 0.001 is found to be Na * CI-HCOstype in
nonvolcanic areas in the forearc of SW Japan, and NaCl-SO.type close to Quaternary
volcanoes, respectively. Spatial distribution of Li/Cl reveals that slab-related deep-seated
fluid upwells along the faults and tectonic lines, and at close to Quaternary volcanoes in SW
Japan arc. Upwelling places are found close to the areas where deep low frequency (DLF)
earthquakes are occurring, implying that deep-seated fluid causes DLF events.
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HAY I, #ETL— b2SEARALTIME L, 7L — MIE T NS EREEW R MBKZR 212
XY, vy MVICARDPBRE SN, I RET LY TH L. 0 F ) BIKIBERNTBICB I D% R
KIEBRDY T B, WA, () B KR HAMATFERTIC & 2 Hi-net M EEBLNME S OB 12 X - T,
MWD 3 WICHEMEDS A S IR D005 D, MR~ ¥ MV TOTARDAIGE 70 5545 H3 M
25 LI TER (WAIE, EASIML, 2008). Zh o OB ROER & SKEY—BIKD
AT 2 EB A A FRIC XD, LARRATHRET L — N TED X ) LHEWREI AL, &
DEIHKT 202D TOFERDEON, LAARGICBIT S L 032 KIEERE 7V b A
FEXNTWD (Iwamori, 1998 : Frilifls, 2010). F 7=, JAFEPHIC D72 0 IR DR R A & 20-
40 km OHREITHELTWAL I EPHLNELRY), MBRRAOFEHZRL TS EFEHEITW
5. TNOOMEIEIERINHIRICHEL D 2 5B TERICB T 2BKIGEPRNTH L L% 2
LNTWS (EAJIME, 2008). ¥ MVHATHINSNIKO—EZ~ 7~ 24K L, ®EIHITK
7 AR KINERR K E LCTHFRICHNS., LarL, Wl ORRORMITE, ~ 7~ 24EREd
12, BKOFF FA L THRIFETL2H0bHLLEZ N5,

HAGIEICIEHETICB W THEAI T RE LTHEEL TV AEAYH D, KSR O R
oMK, BHER FTH) OWRKTH L. ZOREIE, KOMEFMAKRLHYIEFITE L,
CO, B % RIZE A, FIEEDMEARD 2 U EIET A ETH Y, WRHRDOEATIZZRL, #
THEE»S LR L TEE# 2 5172 (Matsubaya et al, 1973 ; TR, 2006). A BRIk &4
TR FNARDOR B Z DO b IS, B (BRI @ il ts) Ll ORBUR @ i
DAL OFEEARDH D WIS IEKILHIE O N FELC AR S A K CHIREE SRV (IREERD,
1980). KROEEHRFEMARLAIEFITHVIER I, ERCHAO L BERMAIRE LT 7R TH S
EEZoN, FKNMIRIEHT 2120 20b 53~ 7 RFK & MO E > Twd, £
WA, WARRAZT AV EVHET L= (AF7) OFKERICE D S N72E8KTIE W
MEEZLNTWS (YR, 2006 : Kusuda et al, 2014). F7=, #@HA (2005 ; 2014) & Hpgufi
TERUZI > 72 I T R o 4 2 A B iR KIS 72 MBS & FE o3k AT 2 5 7 o KR EOBOK T H
HELTWAS. 20X RAKUIMIHET 2 KON LMRIEOMINIE, LB 5 EIEK
OIFERRWENTORE % E 25 L TEETH 5.

Ofly) B ZE PR ARG IEZEAT Tld, 2000 4 & D REH T K, K, ROWAKOEEG A% H L
THEY, ZoROEFSEFEME (Li, Na, K, Mg, Ca, F, Cl, Br, SO, HCO;, CO, %) R 45 %[
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AR (D/H, B0/%0, C/%C (&M% FE), *He/'He 55) OOM#EEZHERL TWD (EiEf
2011). 2014 4 3 HBUIET, 26300 EE 2 oTHY, FIFLEZAN—L TS, 2
WX Y, BHEES OO RIEFEZ M TE L X912k o7 (ARG, 2014). AF#E T,
INOLOTF—F %561, 1) AT 7TREHKOIGEE, 2) W HARICIBIT 2 AT TiEiiEuK B8
D5, LT, 3) ZOBOKOER E FRIZOWT, PEEH AR 33T 2 AR BR800 K68
VAT AL L BITERT D,

2. 27 TEREHKDIER

ABEEAKICIEYF7 2 (L) dZRICETN, L/CIHITIREKE W BEABESEZRT. #
THRIBOBBEEE T L 3AD IHMICIRET 225, 20k, HHOBRETH > THkBEL2w
B D 5720, FEHBOKOIEEL LTHBTH S (Nishio et al, 2010). JAFEM (2014) 1%, K
DOEEZRMARLLE S~ 7 <K FTFINC Y 7 b L72KO Li/CLEEASE <, #ER T A ) Ko Li/Cl
MPENZ EERL, Li/Cl (EREL) 270001 LD EWb 0z RT TREK (F7<KBEEDAT
THRFKTH L) ORAZZII72KDIEEEL L. LigETIERL L/ClET L, BXUY,
ClIEEEAT200mg/L L EDKICEMT T 22 2128 ), @HEOMELRM T KICLZ2HREZITTHAR
KOO L HFEINS.
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3. BEAXRICHETDIXTTEEKDS

PR HARICB T 2 Li/CLEED S5 2K 112w, Li/CLEREA 0001 £ ) KE Wit (@) 2%
AT TRIFKEEAZRBHT K, HREKTH L. IR EIR KRB o4 L, S
M (B - SRS AR~ LW RE) MK RESICBEE CA OGNS, 72, BIRE R OHRGHE
BT RSN o T T AR H 5. —J7, INEEH T OEVUAT KL EE, T LR i~
KB B O i 5O BN BT S IR WEEPHIC D72 ) M T i % 5205 & 3 2 IR i s 72 s
REXTBY, ZoOFHEHTE Li/CLIFEIC X 5 25 TREKOGAHMIZEANTH L. DL
12, HUTFARRER AT ORAR S E L THRIBE NS 25 7RO A IS HIB A D 0,
JERe KINEA TR S, CHEEARKE LTHIEO X ) RARREKAHLLELTWELDTH
59, Fle, FOGMPERBERELEHEO A4 E BBEANTH Y, BFEER L T2 Mk T ok
KiGE # L CTwb EE 2 5N s (AR, 2014).

4. 27 TEEKDHERBEFH

< 7RI A DML SHFHET B & 25 TRFAKIZIT A ClOMIZ CO, MMf%EZ % &
ATV EBDbNDAY, ZOEAMBETEA—KSEICIVHEEZELSELE20N5. K
2B A F v OXKER#ERT. W HADZ 5 7RFEAKOLFEMF#IE, Na-Cl-HCO; BIH % <,
KD IRIEA + > (SO) WCRZTAHZ ENbrsd. MTHERIBIGETHEREETH Y, Bk S
THAEL TV D720, FABRTHME LTtk L AbN i EZER L T & 72w, M3
RL72ENIT, AT THREAPRATLIHTK - MRKDOIZEALICIHMTH L. —E SO, &
GARIZINE ITICOARFEIEL TS, BT TRESRKINEE (F) =25 7) PELSAL
TBY, HELORRIZE D NaSO M7 ) — v & 7ROWBEARDPER I NS WREMEDH 5. DL
L&D, A5 7RFEKOMBIE NaCl T A5 Na—CI-HCO: B TH 5 Z L #4FH L LTw5b. Tz,
—#R1E NaCl BT 2 A5k CO. ZIEWITE L HATV S,
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DU 3 )7 ORISR K RATWA Z Edbhorz, TOREKIE, PR HAIIC BT 5 ik
ABFEOREMITER L TWA EEZ5NS. M4 ITHERWTRT I, HHHARTIEZZ74 ) ¥
VTV — P OILBARIERNAETH Y, T, T4 VEVETL— PARSE L H WD, <
Y MVAOEREIT CHARIGDHEE S, S5, T2y IV MVOMRARESNTEY
AT THROBBAK LRI E > Ty PVERICEIETVATFNALEZ LR LERA LY S (il
fi, 2010). ZoZ &, BN EBR 2 2 5 THREKO LA EX TWD 2 & 2R3 B
EIHWICLLEAL TS, LD > T, WHHARIIBIT S AT TREKOGAIET 4 ) E T
L— MDA RAOHRITRL BRI ENTVBE Z EZRLTWA, FMINC LR 5 2 5 7iiHK
1, T EREET A E L BUkiiAE LT Y FVNE ER L, RN TIIWE - ks
KAELE L THERMEICHET A EEZONS. —F, HIMINZE SN A AT THREKIE, <~ b
WNTY 7 EERL, M TicaEs, 7 <oibicthuith S8k Z2 e 5530
ThHhHrHILEZOLNS.

6. ¥ & &

2T TRBFARDIIEKNDRANDWT, Li/CLIFENGRTH L. Wim HARICE W RS
WZIRAT 225 7THRIEADKEHE SHERIZOWTELE L. 25 TRIEKOKLERIL, #i
Tl Cl~Cl - HCO; Bl & Ffk & LTHB Y, SHIIKRZT 5. T/, Wil <TiXCl- SO,~SO0,
BDPFRTH D Z b rorz. ZORERKRIL, FIRETIE, HERTORITERE T CHEA~A 4
DGR & LTl LRb 2w fetEdrsd b, Wi clx kL7 o > Mo TRET 2 54
KIWEHE (FV—=r 7)) LOBBISICE D SO IME w2 iER L7z, A5 7R
ROEEAiE, WEAARRICBITE 74V EY#ETL— FDLARARIKRELSEBRLTEY, JF
KIPED 2 Z TRFEKRD EADHMIITA SN L. FWIHITARAS NS R T TRFEKIEFENLKILO
GATEBENTH )~ MR T ECTEAL L 72 L2280k 2 RHE LTwhA3 0L E2 5
ns.

#H OB

LMZE—-KEEZEELY, KRHFEHEOBEZ VWLV ARIIEONEEZRLEDDTH 5.
RHHIZ D 72> T2 T = 1&, EARNHGETE - IR PR A 7E 7 v — 7 O g e 2 iy
DX o3— (EREIEW, LBEIEW, FABIE, HNER, ik % &% W BibdE—, KM
BE, BA D MIEE, PR, WE FL SAENL ZEBEGE) O&KE X OB ILIBLRR
FALRZE—IRE & D IXBHREZ T, LD THS. FRloBRISESEH#H W LET.
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