WEFHE (J. Hot Spring Sci.), 64, 53-62 (2014)

%

glull:l

Jos IR L Tt SR i St D b B A

AR VY, R R, BB ZY, fEARFE A
CFHE 26 425 A 21 H2AF, PR 26 456 H 5 H2#E)

Geological Structure of Yunotsu Hot Spring,
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Abstract

Motoyu hot spring, which was founded about 1,300 years ago, and Furui-yu (Yakushiyu),
which was gushed out after a big 1872 Hamada earthquake, are situated at the Yunotsu in
the western part of Shimane Prefecture. These springs have been gushed out along faults,
and these springs are almost the same conditions as the founded times, and have almost
same chemical composition, including some mantle materials.

Some welded tuffs were filled in a cauldron within the 18-14 Ma, of which ages were
opening time of the Japan Sea. At these times, almost lower part of earth-crust has been re-
melted, which makes some acidic rock materials. Yunotsu hot spring’s water has been
included some super critical water materials from the subducted Philippine Sea plate.

This report is a discussion on the geological structure of Yunotsu hot springs, on the
point of geological and geophysical views.
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BUAMREIL TSk O FHAROEN TH 5 L AL TE L. I ERIIILAAL 7 1) ¥ Vil
7L — M ORGHOMHCAFHOBIAK (BEERTAR) 2~ v PV Fiokaz@mnr L, H
B LEIORTMRICE o THDONIZEWEEZONAL., TNHDT & 2SN - MBS
B Zefind 2 & &2, ImREHRR O MG 2 MEr L 72

F—J— N RREER, I—VFuy, 74U VEESL— b

1. U ®IC

Mt AR L, WAIS24E7 H 6 H~8 H 4 30 M HAMAHAA RS (RREBHIER) OBt
WTH5H. TOROFRIGEH [BRR O] BFIE=0 (1977) 2X 5 &, Llid 51.0T,
ws (o, S LIZBUE "G AT SN TwS) 1347.7C Tl & b &AL EEM L
TWwa. IHHORIITHRS ECHEIHO/NMEDOE;IE 320C T, ZORPIITLHE DRI L BT
W% (Table 1). sl & BEmIHABRO X TAMIN TS, TH TR EHER ORI
£ % LalihyedE (1565) 12, PHREEDEBAICHENOHEL LTHINTWEEHLDOT, I
LS, BAEISEWRRTHRBENL TVwE EEHEIND.

et (oW, BUEIZIEMY) IG5 4 (1872) 2 4 6 H NEHHME] o & 12, BAEO#E

Table 1 Temperature, pH and concentration of major elements of
Yunotsu hot springs (Noguchi, 1977).

RIFA JLHs BY (REE) TN
B (C) 51.0 47.7 32.0
pH 6.2 6.1 6.1
R4y (mgle)
Na 1990 1910 1810
K 70.0 69.5 68.0
Li 2.17 2.15 2.03
Ca 452 501 519
Mg 104 80.4 44.7
Fe 3.5 3.9 4.0
cl 2912 2827 2696
Br 8.65 8.39 7.94
I 0.05 0.0 0.05
S04 999 942 915
H2S 0.2 0.4 0.0
As 1.14 1.60 1.24
HBO,4 43 41.5 40
COq 752 841 936
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OEBOENHIZE WL EH L2 RHMER (2012) 12X %8, EHMBEIZ2 A6 H, 3515°N,
1321°E B & L M7.] g s N5, EHTIE, 1 HEMEEH2SBE Y, YHICIEHED
Holbfiz b, &8 5000 8, 550 N&dH D, FCHRBEBTHENS o2 HBRERV
R OFE - kDR ASN, N H 572 TO LX) REHOREREDPSIRELE L Z %L
FONTVBIRIL, EFICHEHTHE. FEAOTI A —Ya vy OFWOIC NEHBE (&
Ak L7z) OB, #EOF W RICEGSER S N] (B, 1977) L1 d 5.

GIE(1992) 10k % &, Tilswd - o] EPNcE, o, ME 58, B, TR, #EI,
WA, 9, EERHFHOFZEREE DD, 209 b, ERHERLE DNEERDA O KRG ERE D
25CLLUF T, wihd Na', Ca”, Cl', SO, HCO; % L% Mo & 3 2552 LEG T VA ) Pt
THhb. L, mEEEREEZEAPFR U TH S b OiRREERROHE (Fig. 1) IR b

—J5, IRBICHET SN TR O BGE LR 100 #2500 TRES N2 X )12 iz kL
ML R B,

S ZoT, TARETHIGEH SN, BRBLUHOTCHSCESIGEEL L2 2w X I LESF
ZOWTHREHTAREZ S5 2 b7z,

COWFOIT=NTE ORI THAREOAK % i U7 MR (REARKS) A% 1983 12 5THB
REFTHM L7255 (Matsuda, 1983) 12 &Y, EHEO— AWHPIEFICHEE BIZZ 22 2
AHTHY, ZOWPHEORMREOB IO ELMOER L L HICHMTEL, SHFL DL L5
F7-.

2. BRFRRETOEDDBER

(BR) 7 — v Pl REDSER 19 4E1ICHE L TV AR 2 B2 1k 25 4E 4 F 8~11 HIZBl
Tafiose, EBOWE - GHREFZTLODLE, KDL H D (Fig 1).
© T
BABIGAE (1555) W, PAEE(EASRIEE B2, REE T MY T A - Ay AR, R
FE495C, Hillm 421/5
(R 3
IR 5 4F (1872) IEHMBOBITEL L7z, REEF MY 7 A - AN A—Hi bl - TR,
T 460°C, HIHEIZAM. B 294 (1954) WIS (O] 240, KEDHO D
B 2 E, TORICHOFEHEIBIR L 7272008 E 20, BA484E (1973) ITHEE.
HAFD 46 4 (1971) FIiE#HCd 2 NEEKIGERE SN, PR 16 4E (2004) [EMY ] ([ 5.
® /NERS
Wi 5 4E (1872) EHMEZEOMAH, REI1XF MU v A—5AbY - R, HEE 264°C, i
w50/5r. TO%, KIETHE (1918) 7 AkcfE@Ei e & I LR & UCHMBL. A 25
A (1950) 7 H 30 HlRfEASARE, WA 26 427 7 [/NERRAA] 28 L4 HIZES. {31
E(1956) LIRS T-0HN, ZROBHIH o722, 4 H5 HHMDREL, Zo®MEHE LE
LSHICES.

ANETR B TRIEDON TV B EAK JR LB N YAV A Y HOICH 2D, ZOHKIEKIES F
(1916) =5, BERZRLTHFICIVFEEL2L 0T, WRERIEHT A, BlEHEE AT L2,
NMERROL LS E LTHHALTWAS, bbb iudiid Lz2% KiEIZEE T, i
B0%L, RBTANLEENL ZEVRDLNIZ.
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Fig. 1 The distribution of hot springs and related springs (@:-s) are shown in the geological map
(modified from Kano, et al., 2001). @:-¢ are described in the text.

WHEIET MU A - ATy A3EALY - RERKFIES, R 314C, WlEE 1204 WA
FERFHHIIANTH 5. AHE IR E LTHHL, KREPEEI N TV, SEbivbid il
L ZZRHSHE IR D D2 B HFR > Tz, ZHICE 2 LETPLMTEY, ZOREMmOKER
DIBERBERTHTLRL 2o TV EA, IWRIZTORRD F FITHEHRLTWE. AHEDS
BEFe T 2B AR — LICRES N, BUEFHEAIEE STV 5.

M, IR & BFRD S B R E A SN D DIIZRDOY N H 5.

® P LB/ L B L VMo AE - AR>S BIE S5/, W 22~
23C. ® RUAZONAVMHE. @ WIH @) ML, @ ERBXOBIEESFASEO/NIR:.
© BT X OFERFIE.

3. BRRWOBIAOHET - HEBERESE

TR L OME - WEHEDOKEISEDL I ICTEooNS. EES (2001) OMEM
(Fig. 1) \2&2 &, L2043 2 g 388 A ai it o e TH 2.

TR HEONDTIE, BN S WIEER Skm BED 2 —)b B ¥ QSE I RE O R HiEE T
&2 GEA - AH, 1997) (Fig. 2). O I —)b Fa ¥ OKR#AKOM Mo I o s
ERET, WA EOBIRO KK L, KICXL D KIKOBEATTASY, KILKSTHE# L <
BEALL 3O BB A2 CTHEMEIRE L LTZOIEHEHO7-2bDTHD. 20k, LIrEZ
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Fig. 2 Yunotsu caldron estimated from the Bouguer anomaly map of middle part of
Shimane Prefecture (modified from Shichi and Murata, 1997) iso—Bouguer
anomaly line are shown each 0.1 mgal.

5 THALA AR ESHEA Lz, BHARMIEOA ORI Y72 ) HARIABURDILI 74 - 726 T
Hh. ZOW, HBERTIAFERLCHERMEE~ 7P EL. ZOE#HIE18SMa»5M8BF Y,
131 14 Ma F TIZFEMEAS T L7z (Otofuji and Matsuda, 1984).

AR, ARE (Kp) &SR, MACEEKEAET, JIRE Z2IXEFHJIL L 72Kl
BB & SN B MR TR O RWIBHEIKA & 25K 5. T KILEEEIK A I3 2 Ls R
EORINVESLRCEEA LIZLIZBREL TWD. ZRZFNOE S 1F2~20m THEIK H ORI IERILL,
BOCREAOKINBEORILDENTRENS., FABHECHCE IV TH 5.

HARHEEROTTHOT CHEMICE AT 2 5IRIE, EES (2001) TAME (Kr) Hscadns Rk
CEARLHEESNTVED, COMMELOBEATIEIAFE (Kp) OWmEKEERRETHE,
ZFOLFICF—2RICENEZ LR LTHEBLTWAZ 25, FHCE ) BILE—VERE S L <13t
—FPE S OWHA L » RRDERZ R LTWBEZA GLHOE) b 5D TEAERITKr &
DEAFERIET22 GELRERBEOTEZ2HAFHIE /O T LV), ThZhobhkoR
MOI L T Y 7 —EN H S TAEERCR > Twb (Fig 3).

LW - BB OUEL ORAEERRD L, TS OFRKIZTLEOER Kr) OB AL 52
DA SFEHLTVD., ZOBEADO K-Ar 48 74 v a vy - +J v 74EMR1Z18~14Ma
Sl S HARMEASHSR 72D TH 5. e O RO ENROERILE Y 2RI ATLO0 5 KD 5
nTwnzwn, Lal, ZOEDOHEKEDEHRL TS ERIZ22~1Ma TH Y, FEES (2001) #%
ZZONTW2X), PRVECVERICEALZLDTHLEALNS.

TLREOMREE, 25, AREINOEITE LTHIELLNT, Snsysdsy o
ORLE L, BIETIREREINEEZ SNARFEE LTHRLTWS, WIEEE, ZoRELIZIF
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Fig. 3 Sketch geological map around Yunotsu hot springs. Kr (rhyolite dykes) are intruded
in the Kp (rhyolite volcaniclastic rocks in Kuri Formation) with some lateral faults.

TELHE T L REOMR LS v, HERHEOR—) ¥ 7, BHERFREEZOHE
TR 3Nz T L7cE (Fig. 4) 29 &, s, BiGOWE L oMb s

HAE, ZOREBIIEKIEE DA S kv, KT Kp & Kr OBOKEAEE 714 ) ¥ T
L — F 25 OBKICHRT 2 Bk BER O ZBLRkFRAEEZEELTEALTET, 2Z 1km
TEHTBALRZEOBIERTADO~ A 2 aNNT N LR BOKIZFE D220 TEAL (FH, 2013),
FEONEIE AL TEROENE P ST L TWALDEEZLNSE. ZODOHESHIFE
AERILTOTPOHEAEDTS 10 m FHTHsEHEETEX .

T/, ZoELIE, KFE (GR) SN ZOmBHAFET 5. T OSMKITBKIKTH b,
TSRO KO T ARICHD SNAEOHKEFEDBKBBREEoTEALNS. HHS
(2000) 1T RME CHR) SEILOEKRE BT 27494 bBLOFTA A4 bR, ZHEWHL %
HEACHE S 7z K-Ar 840UE (RPN, 1991) % b &2, KASKROFEAENRZ 1 Ma, B4
gERE, AleKILEE Y (22~18Ma) OF CHEOITET A 4 OB A WIEA L2 Fe,
Mn OFIKIZL > THE SN L LTWA.

Z Ol iR S IREOEHROL VIR TH D, CO, He' 2 &2 HOLIFRIIMEDOTRE TH
5. (HEHEDPERT 2 HEEOIEKILPERR & 3L E) & ZIZFABCEHR T 2R TR TR
I— V70 OEFERRPER - EHOHAER L IR L2 L SICHERTIERRAZHRLTNS.)

COMATHEAT HREEOMBEIZD DS, BAEIEA (2007) 12X 2 LiRRFEOHZD I
T4V EViET LV — b ORERBO LT EOREL 60 km R (Fig. 5) T, Bk 34 O,
T IR o A7 JG IR R AR IR O Al IR & AL L T a (T4, 2011 5 VEATIZ A, 2009, 2010).
INHOMBRPHMENLEZ % Fig 6 12T &0 5.
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Fig. 4 Geological and geophysicl section around Yunotsu hot springs along the road of Yunotsu
hot springs using the results of geologic logging and resistivity section obtained by horizontal
electrical prospecting (World Survey and Design Co., Ltd., 2010).

T4 VEVHET L — MIBRELEAE 5720 2 5 U O B B K E 2T TR AT
110~200km D &2k AR A, BT HEKITED KIS K 0SR20 & FE W B I Tk
NGBS L TWa, Co#EHEITTICLTwA DT 2 TiEE < (TR, 2007 ; s, EXII,
2009).

4. Tim, BiH (FES) OBEOMLS

I FE DM PFIIRTHIZ X L 072 X912, FRIETH 575, ILARARD R T 795 DBIKANE
FRADIRE T~ ¥ PR Tl % LA L, B km RE CRDPHFERORE (BK) 22D, &5
(2#9 1000 m PRE T AL IR R DEIFFREN 5~ A 7 0NV T OREIZR ) TOFNME S5
W ERERT S, I < IZE ) KARORIEDORFAKIZHD S5 N TEBEOWE 28 U TRMTOLE
ATERAL, 108 m FTxd &RE GEMY) (2ahh, Rk BiGE) o5 #EO/NRE %8 U T
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Fig. 5 Depth contour map of the upper boundary of the Philippine Sea slab, with intervals of 10-20
km. Note that the iso-depth contour of 10km us taken from Baba et al. (2002) and iso-depth
contours of 60~200km taken from Nakajima and Hasegawa (2007) and Hirose et al. (2007).
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Fig. 6 A plausible model for the migration of hydrothermal solution and
mineral deposits.
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