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Utilization of deep borehole : Challenges accompanying
the hot spring development and the earth science

Ryuji IkEDA

Graduate School of Science, Hokkaido University

Abstract

With the advance in drilling technology, it has become possible to obtain information
from the deep underground. However, drilling can only reach into the earth’s crust at
most 10km deep from the surface. That said, we can ascertain some phenomena and
processes which are being generated, even if only in the shallow crust. By utilizing the
drilling technology for oil and gas, we can venture into unknown earth science problems
such as earthquake occurrence and volcano eruption mechanisms. Additionally, indis-
pensable resources for life such as hot springs and geothermal energy can be extracted.
Here, the present state of hot spring drilling in Hokkaido is reviewed, and hot spring
depletion problems caused by deep drilling are considered. Also, the deep drilling
directly provides samples of rocks and fluids that contain an abundance of information
from the earth’s deeper crust. Experiment and long-term observation in boreholes will
lead to a better understanding of dynamic changes, which are progressing in the crust at
present. The effectiveness of the deep scientific drilling promoted by the International
Continental Scientific Drilling Program (ICDP) is also described in order to clarify the
problems of earth science.
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PEHIBI DI & b, A BHTEREOEREFICANSG LN TELLIICH>TE
fo. WREERE VW-Th, ADFENHL DIFZESDE AV VES 10 km BB OHIFED Fifjic
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HREICEE T 2 RHIOMRICHEZAL T &b, RIRPHIE S OAFICEE LIcERAH O C
FEbTELD. VESORRMARE, BREVLOERE, POoAEICEH SO L LTHL DA
HICHVWESBZ &, Lo, BESFERAGESERTH S EFVA, FREOBEIMPERD S
OFZITE bV, ZOMEBHEZPLDFELVHEEE L ->TETVLEIETmHLL. FHEHEEE
LiThE -2 ETREV. B R, EBE (1936) 0FE [ERoYHE | oht, NEFERROEE
IR 2 TR IHE N 52—, RS < HOEIRIZKEICRROREMERL, oG L
MHIN BICE 572D TH » T DOMEZ OHHOBAIIHENEE LW EHTETHML] Lils
NTHY, HRLEOEFRED 946 HFTTH - 1240 5, T TIKRRS K HOFHE & 1 iERD
HEMEEI N TV EDbh 5, UREOAIFEE I3V 200~300m TH -7 2 EEFZ
5 &, SHOHNEHROIRR OIS (FIA L, AR, 2004 ; Kili, 2004) & IdEEE bice 53
573, WIS E 25 & & GHIBKBIERTEAZE A 2 CLicbinASH. TR, FIEED
ESRIEHIOBLR D &, FRIEIENC LS RS2 EE D, —, KEEHEIO & 72 & 15, HiERRE
FOHMEEMIHT 272D TRBELBWVERTH A ELHETH S, DL BELANS
HIBRRF AR E 2 D & < WES OIRBLIC D W THEN T 5.

2. JtimEDRRIEH &SRS

HATIE, 1950 FELEM O REFE 7 — o5t X, 1952 - & 58 % T 6 LI EA ORI
BPZIHEELTVE, BEARS IR R L2 Edd 505, T O%IGEREEDIEM
L##1F, 1970 45 TH 15,000, 1980 4ETHY 20,000, 1996 A1 132 E T 25,455 (FKFH, 1999) 1275 -
fo. AbimE b 2E LA ORREFEOHESR 212 &0, BIEE (2002) OF—5icksd &, JLiED
TRURELIE 2,200, #2EHIE 300,920 L/min ThH 0, JFIRMETIIIDE DR 8.3%, HWiEHETHH
109% Z HEHTW5. INSITIEEARBH SIRETE» S oBG i X 2lANEE TV E. HABE
HEOEHEIZ 1974 S E TOF— 41tk B &, 56700L/min &N THBD, THIFKELE
DEIEFRVWEEZONEOT, Y SERENEHF A SHEE L TV s b0 LHfEESN S FKH,
2002).

Fig. 11T, dbigE T BRI % & o7 2004 4ERE & T D 959 A DR RIEHIHRE O BHELL
ZIRT. 1970 FE T A5 S QBT BIZERE AN LGy, 1980 AEUEIC IR 2,000m 28z 2 & 575
BRI ITHOND LI > TE . CORREHFFZER G, tHoholfils (e, B
RREIIS L), HBEHOIEM, #EH] - Hasiiotbin s, Bail La2YRE-> TV 5.

TN FIHINZ L 125 ERGBRIEASMREL 5. —HlE LT, THBEFORATEL T,
1970 FER DB D SEREE 1,000 m~1,500 m OEUREAFEDRTON, T E TIT 50 FLR D O RIEH
HISNTWa, 1979 A SKAIKTAGE D, BIEE TIN50 m SKMETI5 & Sh
7o (FkH, 2005). 1988 i /Al A R iisicsE S N, < OREIES GINAK, HECRFEHIR
IWHRESN TV A, fKARE L OKMIMETEMICH 5. FLIET©d C iRk T, #WHHROER,
LWV 5 THRRIBG ORI ZEITIEA TH D, #E 1,000m L EOEHI & 2 LT\, 2002 R
WCIENER L 72 THAN 30 B A AT O ERFEIC B VW T 19 AT DBEE TH O A BEEOE TR O
fo. TDT &5, 200545 A SALIRTINEERS 2 e RIS & L THRE L, #EHI T s 0 5
ettt THbL, BHFERED SFE 500 m DN OFHIEYIAZ#H» 3, HE&E b 200 L/min
PINICHEZ 2 EWHNETH S, EOREOHKEEZRET 2 NEhLVIERICOVTE, T
NZENOHIETRE 275, #@EISORENF - ICESOLARKENZEDO Yt 2L —va vick
DEZTONBINREE SV, JEHIEEICREL T, T oo /KB RPN kZ 0 b D
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Fig. 1 Trace the history of drilling depth for hot springs in Hokkaido (personal
communication with the Geological Survey of Hokkaido, 2005)
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3. REREH LERRRELRFENETE (ICDP)

KEEEV->THENLS SVDES DD, HIICK > T RIENE 2 X 5T, ERIEHI
TRZEE 1,000m 289 & RFEEEEE L H 5 (ORIl 2004). AHENITR, HAOEA TR
HIZEEE A3 6,000m, KETIE 9,000m 2HZ THY, EIOLLRFEEELLIZOMENTIREBL, &
fo, FIEERS HEOBEEREHEE L THAMICEZB O, [HYED 3 5FEETD 12,260m &
KTB (FA v KEEESEEETED @ 9,101 m OFLIEA S 5. HATIEBAKBABATIFFAT O S
PGBV 3610m Th B, To LI, EiF, B, KEZRILDHETEEZ0NFITBVT
X0 EEANOHINK SN, HEFEROERESES C S inthibhcaiz, Lerl, ToE
PRLTEZVERVAT, FS 10km BEOEVESSTT S RO &% 0. EEHlsLozh
AFIF L FLNETHRNG, HEBANCEThO 7o 2 2 EEEN X 2G5 HEFBRThD, i
FHEBOMAG O RE OFRAETRLICIRAE L TN D, S ICHFORNETEZDE < TS
L85, INEHAWT, DINO &S SHIERFF ORI MO < &3, FRNDO A 53t
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Scientific Themes and Projects of ICDP
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Fig. 2 Projects of the International Continental Scientific Drilling Program (ICDP) (after Home page
of GeoForschungsZentrum Potsdam, Germany, 2005 ; http : //www.icdp-online.org)

- MR ORI & B A RE T 5 7o OHIERYIFES: 7 — ¥ © & B Ok

EIRERE ERFREIEHED ICDP) (3, EMIHIORMEA TIh o OIiciio i 2 L2 HP &
LCT1996 T B Lz, KAy, 7204, AR, hE, mEPHLEL > THEIEOSMO T
WWEE L TwWa, InE B, ICDPOF e Y27 bELT, N7 A BOKIHETRE], »+> a0
a5 REF 2 2V TEAFIEE], TE S 2ovEiREEAREIREL T v R LT 2WE
HEN, KTBHBEIHFA 78R Ehsb 5 (Fig. 2). HATI, ICDP 0% &— b0 b &z [E(l
KIEREEIREEE SR fTS M

4. EEEPAILTOHREH

FEHIHZLITO X 5125 <A LT, IERECEES o Th oM ER 285 C LT
(D HTHNERCRIBIC & - THUE RS CYIMEDSE RS 2 O 138 < L Tl ii~on 3.
%g%@@®é37ktf@ T ENTEERNI ALY, e, ERIEENFEARLN
3) HIFRIS /JiRIE P HUE BRI CHAEDIRER N2 C L8 T& 5. BHATIR, REAWE, BFEW
E,Hﬁﬁgﬁtfﬂﬁﬂﬁbhfét.ébu,w%ﬁi@%@%mE»ﬁD&%EQﬂﬁuﬁ
BlL-BEWE T, WiEZ2E < L5 Sl GREE 1,800m) 21TV, WifgifFolns), MBKE,
BgiEls EAERINCIEES 2 & & biT, BRIL 725462 7k 2WBIHE O LT - 28R
TR 15 & &M - i L7 (Tkeda, 2001 ; #tHH - fth, 2001).

EAlkilE 1990~1995 FEDME K LIRS < OFEEBEN 7 — s 5o h, K - <7/ <iE#Ho €
FIALOESER P TR O HEA IS KLDODESTH S, ICDP &ElED & &, CERRFETRELY
BRI XD TEAKL : BEEEENC X 2 KR & < 7 < IGERIH O 72 9 O ERRBERFZE ] A3 1999
F~2004 FiciTbN . EMKILZTR E L TR0 & LIRaremie L, K&
DI, WA 2 fRE & O /K & O EAEH OFZAERI7SIFZEIC & 2 KBRS D iR, KRS
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g, WK - ~ 7 < REORES, RIS 15 & A E) 75 & DAz Hirg & Lo 2004 FEiC
27 < DKEITET 5 1,995 m OEEE GREHD S &K 75°) fEHlnfTh i, BRSSO i
155 &4, WOGE EHT L W KGESERIRA T 2 ENKL o K € FOVICB 2 RE A RO
72 L#c (Nakada, et al., 2005). %7z, JGEIEHNCIENL D 2 KO LRIEEIH: (P 750 m, 1,460 m)
513, 50 FHERNCH 2 BNk A OHEE DA & ic S e,

5. BhHh VYIS

Baolt, g © YIRS, [FAAC S A FRISIIRIC X 0, HERZERIC YR D KIT
ELHRE LTV D EMHEls N TE f. HIEANOTIAR, HERA, KUK, HERREELPL
RO B 2 Y EEER TS E OB RR 25| S TREBWERE L ->TVWEEEZEZ LN,
TS ERIFT 2113, FEEIRHIS Y TERITH 3. HFREROIEMELIA TV B EARHRIEAD
YT NVEBEERINL, 7oA TOERPEIENZTS &tk - T, MR CHIRET
HOZALPBRZREA 5 T EMTE LS. HAVIE R, HBRNTRIADIEERMEF S ILAAARIAL
&L, ISER e - Kl b 2w Eh S, NS DR EFAOBEATIFLT 2 DICRET
b5, TOEWRT, BREHTEL» S OEHEDFEREFEATETCINTVEEVA LD,
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