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Some Hot Springs and Geological Structure
in Hyogo Prefecture

Susumu Nisammura” and Makoto AxkamATsu”

Abstract

Relation between hot-springs and geological structures in deep wells in the Hyogo
Prefecture is presented in this report. There are four types of geological belts where belong
to Inner belt of SW Japan arc in Hyogo Prefecture : (1) Tango-Tajima volcanic belt, (2)
Maizuru belt, (3) Tanba belt and (4) Awaji Island area.

(1) Tango-Tajima volcanic belt : Volcanic products are distributed in this belt having
relatively high thermal gradient more than 6C/100m. Many hot-springs have been drilled
in this belt. (2) Maizuru belt : This belt belongs to a suture zone ; Serpentine block and Yakuno
metamorphic belt. The geothermal gradient in this belt is around 3.0C /100m. Deep well water
has relatively high content of chemical materials. (3) Tanba belt : There are thick sedimen-
tary rocks mainly belonging to Triassic Period. The geothermal gradients of this belt are
2.0-25C/100m and very difficult to get the hot spring, even deep drilling wells more than 1,000
m depth. But some hot and mineral wells are founded along active faults such as Yamasaki
and Arima-Takatsuki fault zones in the south part of this belt. (4) Awaji Island area : This
area mainly consists of granitic intrusions and Izumi sandstone sediments, near the medita-
ranian tectonic line. There are some hot-springs in deep drilling wells. Igneous intrusives
as granitic intrusive are found in some areas of Hyogo Prefecture. Around these granitic
rocks, there are mineral springs containing gases such as radon and carbon dioxide.
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(1) F¥H5 - B LAY - BUENE L TWw A KIS, BOFER CHfE L w2 KIS
AT A, T OB TIRIEENE W 6.0C/100m OHEABEZ A L, £ OiEHE] ST
W5, (2) BEEN CIHEOSAOTCTHEEIN TV AIRAT Th . R EERPLE AL ED5A
L, HERARLIZIFIZ 3C/100m BET, RN ESREOR S % & O RBORREVE ST
A, (3) FHEH - F & LTEW ZBRMRE 2B LT 3 ik T, iR R D 20~25TC/100m
A<, 1,000m LLEDOHEEITH R DIEFITHIC S WHIIRTH 5. 7272, FHEF ORI
GRS, A - BERERO X ) 2 K& 2D & 2412, R - SRsEsh
5. (4) RERE BB RASER O T AL T, ERERERE, AUREE A L
YU O LN A AR - SERAVR SN S, COEPEEEDOLEZA LI A MY
BOBAGHHALN, ZOR 0 IEHGHEE (7 FY) BRRRkBREENR NS,
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HEO—NEERMTORMBREEOED ) Gk, BRSO HE G, MR ED
HNT 1956 4 3~4 Ao 2 4 A, KHHEEPMOBA (RICHL AN EH LAE, 25123
TERABNTH DA, BOMRRISEETLE2A) THEIAE, WL, HREMEER K
EHUY B FIHEE S L ICIRRREZIT o721 5.

B, BLEse, WERmE—B LT, SAOBYRES i, U, Th, K A4k FRICERSAR) b
D5, LKA RHIR, HT KO U RS OKSIEFEOWETH o 7245, BUIPIEREAC
PR ZFSH, WHEERLKRM S WREKETFIRE) OMEEOLETOfREICLY, &
BEE, WET FURHCX e, u—" v v = YEEEE, BHREOSGEIC X S a BOFHIEORE,
GM FHHE O#E, K—5 7V GM H—~_A ZE8YEL, FEETRRAERICHHE Lo (Bl 213,
Hatuda and Nishimura, 1956 ; Nishimura, 1961, 1970). F 7z, 1958 4F 3 H 2%, HR—1) ¥ 7&#kic
R EDLNTHEEBOCR T VOMBAKR—Y ¥ 72 Q5 THREI L7200, iR - s 0L ) Difd
Thh.

—J, INAVRIGUVAYVDAFTADT 4 v ay bTy 2 EHFELEDIZOH 1968 4T (f
ZAE, VAT, 1971), 202 &b SRR ORI 32 RS 248 %, SRR AR BT v KA BB 2K
B CYHIFIREE 136K ICFbhT, [HE5 - BIE | o E NG (L84 (1974~1975)
DOFAIIMND > Tz GEFEEERER T AV X —)F, 1974). 2T, EEBOHKRT LGN &
HWaW, JREERAH T %, ZEROMIREELo7-0, oI ClREMAA L K482 1 IH T
THI L Lot RAOER, EBHELOZINOBESEYHEICHE R LTV T KOREZ BT 572
O, BHLE 3mIZ LMY AR, BHE ThMEFEICHEID S22 LIZBTY, 24 IT0ENT G -
RIM) FIUAER G R OWE - AROFTA L BUFEHREAIC T, HEORFERRE AOUMBLAES
LI E 5. 2otk FHB TSR ORRME & & 1T, HREAIL 2000 425 £ Thewn 7.
T2, INHORNEIZRL D, W, FHERE EOWESCHROMEZ ED TS (T,
1994 ; WEAT 5, 2006).
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ZITR, BEETFEOOLNZIOEDEICTEMALZDO% Fig 11RT. 72, HK (1987)
WX DIRENTHEMEX % Fig 2 1R, REOAIZEIZE Y, WEEDOEZ HITELEL 2T
NERLHWEZAbH 2D, AHXGTEHFTVEDS v, Lo L, IEWEORE LI
WENTVLVDOT, TAOHWETAGFGHECTHEL CEXZOTEOHREZRLZ. ZOHFEDE L
1, 1980 RIS AR R ZB KA FEFT DS %2 & L bIAT- 72 DTH A, TNHOREIEHAME
ok THRE ] IERES LC &7 (#BF & LTI, Nishimura and Katsura, 1990 {272 ST W
% Fig. 3).
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(22T, KBEEENE 1,000m L EOHE &3 5) THLNTWRERRIZER - s
BHIEET, BB SNIRRDOIFE A EDEM I S, WiE - BZUSIHVIRIE T 2R K%
WABIFENTVDEHDODE V. ZFOIEHDWLOLOMEITT, EOIREITH S - lie R, ¥
BUR, #, REBROVWDWLERSA SN, HE, MiEARE 2 FH L 722 800~1,300m #EE D
HHIIECKP R Y T TRAZTHDOD% V. ZOWBIERE XN 202 B S, BRI X ) o
L5NTVAEZ EP%n

2.1. FHE - BEMTEOER
FHz - AHISHR I3 A S BB SACHHE L 2 KIPE R B IR G BZ K afi L, E2AEZ A/
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Fig. 1 Geological map of the northern part of Kinki district.
1 : Holocene sediments. 2 : Pleistocene sedimentary rocks. 3 : Neogene sedimentary rocks. 4:
Pre-Neogene sedimentary rocks partly includes basalt. 5 : rhyolite and dacite. 6 : andesite and
basalt. 7 :alkali basalt. 8 : granitic rocks. 9 : gabbro and diorite. 10 : ultramafic rocks. 11 :
low-pressure type metamorphic rocks. 12 : high-pressure type metamorphic rocks.

1 EEHGALEROME.
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Fig. 2 Pre-Neogene geotectonic map of the Kinki district (Shimizu, 1987).
2 SEEMAOHB=LLLUMOBEBER S (BK, 1987).

FIKINEE, SRORKINEE, AhE AR INEE, BBE W EHRF O A IIKINEED AT 5. oL bk
WIS ILCETER E TOWEEITH 5. T OMIRITIE, EFNIHTE A S FAL AR o W
JE DM D < ZXTHALRDOE NG IREOWIE IR ) oo b, Thilino TE, LKW
EWIHI THEIROIREAHFON TS, 2O TIIHIRARIZHRVEZA TS 6C/100m b dH
D, —RISKINGEB L BRI H H L SN TwD. L L, Rz 3 iEaCdh 75 & inanix
3C/100m BREEIZTA5 (a4, 2011).

RFEM %S DI, TR (), 25N (EER) TH o705 £ oM 3 ERiT
(Bl - RET) oa— bETERR (OF - f£lih), 480t ¥ —Bols (Hilht), 53£50 (1 -
BRI KAEDOB LS A (AR, FAEN G- FE0) 6 =AEREI (), 71750 (B -
BT OB oJenifE (BHER), 8hAZWE AL (Bl - BRI (7V40) BHR)) %
ERRIEEIN TS (Fig 4).

2.2. HETOERR

PR I~V AR~ B ROURE, WABAE L O CICBHED T WIS TH Y,
RO PR QAN E S 5 D L idRER#R e £ 2 5N, %AW (Suture zone) O MEHEE
ZEO. oK TR, HRAEIZ 3C/100m F£ET, 1,000m PIA O] TR A
5hTw’ (Fig. 5).

PEREAT OALMNIC AL E 2 BB ERCA AR, 9 ABERT (BL - 285CH) Al (FEd ), 10 BIEHT
(Bl - #8Th) =% (EER) 02R1EFHY, ZLOMLHRESTORHRRRRTH L. RAEEH
12iE, 11 BRHORKRESE (TN H ) HiiR), 12 &M EEAHO v 2R (EER) 13 1A
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Fig. 3 The block tectonic structure revealed by the geophysical surveys in the northern part of Kinki
district (Nishimura and Katsura, 1990).
HO : Hokutan block. M : Maizuru block. T : Tamba highland block. B : Biwa-ko block. N : Nara
block. O : Osaka block. HA : Harima block. 1 : Yamasaki fault. 2 : Arima-Takatsuki tectonic
line. 3:Hanaori fault. 4 : Mitoke fault. 5: Yabu fault. 6: Yamada fault. 7 : Yagi fault

3 EEMAIESOMBYIBREECRINATOY 7#& (Nishimura and Katsura, 1990).
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Fig. 4 The distribution of hot-springs and Quaternary alkali basalt eruptions in Sannin, Kinki district.
Ohot-springs are shown as numbers in the text.

4 WEHHTORREEDCOTIVAVLREDERDOS. Ok OFEH & & DF 5 I1IARL O
IR DT 2R

7 (BHR) Bdsb.

F72, ZARWIE ORISR & A SRS ERONDER DTS, NTEMEDEAD
JZ 21 A ST, 22 TR, Wﬁﬁﬁﬂ@ﬁiﬁ%ﬁfﬁﬁ;h% (Fig. 5).

FHEAE OWERIZAERM G OB AL D Y, < 212 23 THHMT (H - R50H) ORI & DREEDO 2 % —
B A, 24 ?@W*ﬂ%ﬁl& 25 *ﬂl)jfﬁbz?ﬂbﬁ@ﬁ 26 K=<pIZHadmes, 27 P mr (Bl - 53E00)
JE DRSS A% 100 m PIN O T 5T b (Figs. 5, 6).

2.4. RBEDRR
KRS, R OMDOBEHFER ORI OENE L, RHEMICEHEILCEL2ETH Y, M
AR AE > TV D, BRI E TER T4 7 > 7V (H, 1984) OJLH-FE
DWEA RS 2 HIRT, oA Oz IR E L 7o e R (BRRES) zil
L7=BpSWiE, “PATIC S ORISR M ASE 2. 2 OBk ALl 28 wRHHT (B - eikil)
AR OAE (BiEA), 29 iR (EER) 226N, IBOPEICHR D HMARICE
Z;:Il:@ﬂ@iilﬁ@ﬁfib TOWIEIZ 30 — =l (Bl - Bkl 125V /Y o (7)) H
M) % ENRON L. PR HMARIZE B e SR ORI/ S B IL OB RE IR %
@fr% SLVEIRNT (Bl - Wb Uili) Eod Y vy (EER), 32 =K (Bl - #dhbUili) f
RMRD S AW~ (T ) HHR) REPRALNS (Fig 6).
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Fig. 5 The distribution of hot-springs and geological map of Maizuru and Tanba belts in
northwestern part of Kinki district. © hot-springs are shown as numbers in the text.
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Fig. 6 The distribution of hot-springs and geological map of southern part of Hyogo Prefecture.
O hot-springs are shown as numbers in the text.
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