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Subsurface Structure in Ebino-Yoshimatsu Thermal Area

By

Osamu Fukuta, Yoshiaki Sato and Toru Onoe
Geological Survey of Japan, Tokyo

Abstract

In order to know the subsurface structure in Ebino-Yoshimatsu area
where many hot springs are distributed and big earthquakes occurred, two
research wells, 351.8 m and 530 m deep, were drilled in that area.

From the results of drilling, it is considered that Kakute caldera may
be regarded as the oldest one in Kyushu District, because the caldera basin
was buried together with Kokubu formation of Plio-Pleistocene age.

According to the data of distributions of hot springs and earthquake foei,
such an abnormal area is located in a zone connecting craters of Kirishima
valeanoes, trending from northwest to southeast. From this fact, it is assumed
that the occurrence of earthquakes is related to recent volcanic activity.
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Table 1. Heavy mineral components of

cores of the test welli M1
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- |E<Ez 3z 3

s Wl B 5
{m) (%) (%) " A F )
22.0) 35.8| 26.3 63.8 | 26.8
57.8) 36.6 | 24.6 . 48.3 | 5.2
135.0] 10.8 10.0 32.0 1 68.0
165.0 2.0] 23.8 37.1 )| 62.9
264.0) 19.1 19.9 33.8 | 66.2
257.0| 31.8 | 16.4 40.4 ) 59.6
292.5) 22.2/ 11.8 31.8 ) 68.2
V) BEE
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3) £ B
LROBABERFOEBBLE > THEBAHFO
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Table 2. Pollen analysis of Kakute and Kokubu Groups, and their egquivalents.
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& b 125m 345m 517'0m 412511: 2025m
Triplanosporites C R
Polypodiaceae A R A R R R
B B R C R R B R
B G A
Gleicheniaceae R R
Adies A A A A c A
Pices R ¢ R A R R
P inus A A A c B A A
T suge c A R A R C
S ciadopitys R C R R
Inaperturopollenites A A C R R R R
Salix R R R
Pterocarye C
Alnus o} C B o] A
Betulaceae R o} 8 A A A
Fagus A A C
Quercus |3 C R o}
Tilta B
I lex R
Aquifoliaceae A R A
Aralra Q
Compositae R
A #l Ar 10#E
a: §~9 4
R: 1~4 &
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17 %, Betuloceee ( D3/ 5§ )15 %,
Quercus { H¥E) T %, Aratie (2 5/
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ceae 13 &KL A - TWE, HMEONMARMB
BEoiokih~zy, WBELEOLTCLHT
Wi,
4) BEwE (H2R)
i) BB
KxwgEbg@Es bhiwd, wEOEEL
R LAEEERLTVAE LS Tha,
D K E®
BHEE B LTY L LW
VA, SEMICESRERT, LRl D8
B OPHICL ZRFC0~B85 mCREMTH
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BE250m MHHEE TR 20~23°CTHY =
Tl A RERL VA, 260~350mDHT24°04
5 42°CE T ERLTWE,
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BREAKX SO T L2208 T 288860, =
OHEGICHE, NER EEDE KDL LT, &
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107.20m £ 7 47GP PROZE KB EETHZ, 22K H
387.40m £ T 37QGP BTHBH, BELL.GOmETHLEBEL -
2.2 HHAEBE BEFFTVE, £/, 11.65mBBER
1) BEEF ( EEes) BOkg e,
i) #8 +(0~1,5m) <~y BhE(14.3~20.7m)
1 =®EE(1.5~20.7m ) B~ EChabe dRADBECARD
1) Bitx (1.5~2.3m ) B, SRETOE A ALYE LD
Fr—t, FUisLrZHAodh s TRERETHSH, EUWEERDO LD Rs
B0, Eh-tr 2T 5, %,
2y B {2.3~14.3m) ) il & (20.7~76.5m)
M~F~EHEChA L L S ADEVWT T, REoOf~P~Buo LT B2Aa%N

%3 2BHITOEEMMEN

Table 3. Heavy mineral components of cores of the test well No. 2.

23 #H B ® e L s e = 1 Y
& /| 8 /& i ) 7 & A i
E %/= 2/ % pic! Ha s - - =) o3 %
B i i £S s
(m) (%) % = t f bE e v ol " #
14.4] 14.4 | 20.6 | 5.3 76.6 | 18.1
40.0| 28,7 | 17,9 | 1.8 0.5 | 43.7 | 38.8 15.3
61.0| 25.3 | 15.4 ] 3.5 49.8 | 43.8 3.0
107.0| 24,2 6.3 1.5 26.5 | 19.5 52.5
153.0| 18,5 6.1 3.7 28.5 | 22.6 45,2 +
197.7 | 12.6 | 10.1 | (4.8) (29.5)| 21.9)[(1.0)|(42. 8 ®
238.5| 15.2 | 15.1 O O + O + L
277.4| 16.5 | 16.8 O O O + o
311.9] 12.3 | 11.5 + + + ®
364.57 11.0 ] 13.3 + + + + ®
372,0 | 11.7 | 14.5 O + + + -+ o
522,9| 10.9 9.0 “+ + + + ®
A#l ¢ J: EBxdazv @ @ EBEa2 O 1 BEKHEL + Walch
DKLU REOERMLRDLN, HESD BB,
10mB@BrALETH s FUOMBEESR 3y E#H
TUTUREOBE®RE, WIFh s FAESTSH LitoRAAHBREFOBRESCR > TEHW AW
2. DRBEL2VTHE<L(RIER),
V) #RRE( 76.5~367.5m ) i MEE
ELLITKBOCERES»&AD, BRE BEI4.4mO a2 TR2VWTHF LAESR
CBRREARE-hEEERE 5ETS, T mrhw, LEEETT 4, $EBEF 185 T,
ToEBRUERLOMBRHETEETEH D, HEOMABBEOLDE X CUABEeT
V) EBELEE ( 367.5~550.5m ) LT 2,
VWhRALERTILEE» LR, kL iy kLAy - B
AELEEELT o8, Uik LA RS - BEAOMBLEELMO I TITD0THH
g SRAN TS, BKEELRIH LASBRI Ihid, ¥BAYAFREZAEA
KEZy Hongd, 4, B LaBsy 1.8 4003.5%, LEBAREATH
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43.7 65 L7r49.8 %, HEAHMEE238.8%
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15.348L073.08 7T, TOEHEFELO
mMATTHeE0.540FM ~CHAREA
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BER46 %8 L0458 L2 5,
V) ERER
ToBRERH, EEWMEMRO 2L, £
Lrh . THROZ2WEHTLND,
1 £ &
BEIVTmELFIS3ma 720 T
A LABRICLLE, SARABREETLE
N1.5%38LUF37%, LEBEAEHRE
n26.5%8LF28.5%, TERAAT
NENIS.0%BLUF22.6%, TAKRR
EEmTENFRS2.5F R EF45.2 %
THEH, BAEARIL -TTEALEL
BRARBESEDYRL, LEEOLE
NFNRS2ERLIVSLE, TAEBEAL
FNFN4LBBIUIBE LTS,
=) F- FTH
ZE197.7m, 238.5m, 277.4m,
311.9m& L F364.5mBD 2 7 HINICE
L, BEEHFZRBCHET L OMNERTSH
L, 028, BESFORELIN.TmD I TIC
PREEFhCVWAEEEDAQEREREDOA
B, FxTotoriifTtwns,
V) EBRLER
SR LACHREITZn B LIF522.9mD
27T, WFNIZ2BOREECEREICL -
THESThTWVE,
3 % B
EERbTHICBEELADREE160.20m
DI TEITELHM, ICL3C28BFDT TR
EHBErREAYRETEAM-AOR, BROHE
AL~ THE WMELTLE-ABLELDL
had, Ev, RTEXATrOREFOa 7D
b, 2BHON) OBRABPICHEL TINS5,
BRR<2 L R HBROMABBRICLRA 0
WisnMRoEBEsEREshA(R2ER),
i) BEEL~T0mDIT 7T

1371

Fogus ( Z+H)H 35 FHE8H, KT
Abies (£ I IMN14 %, Picea ( F U B
By8%, Anus (»~Y /B IHTEHO
Bt = Tw 5,
iy FE140~155md a7

Fagus#:29 % T—FB VA,
P Y, Teuge (v HB ) BE U dbies { =
IBIECHEMENSEOBIF42 %
EHTOE,

iy ®E200~225 m@aF

Aénus (»~»/ %8B ) 24 % %54 Betu—
(A s FH )42 %5 ED M
(&5 /%

FPinus ( =

laceae
Abies, Pinus, Apuifoliaceae
BB LU FegusZ § 20,
4) B (H4asR)
1) AREL
EREIIC FEIEM» TELRT - T3,
SHRENETAEEE Y £ 5 T,
iy H o ;|
ERHOELERT, E0H LHEHE
HERETHE LA, i) okLE - hEDORE
HoM+tEoEF O TORCRETLZELS
T, /a3 T IANEAOEETRL
Twaok, BTHoheHoBRD LK
KHETsEzaT, LER@HEL TR
BE{ T3k, BN oBREY
DHLOCEER L £ 105~112 m D] THIE
FEHBEL i -TvwahotBERn—EEEsN5,
5) REWE (Bs2K)

RERROLHE» DHERHITHEAL Z L, B
BEXEE IO m@37°C, RNEREREES10
m®o102° ¢ ¢, FHRE QAL 13.0°C /100
mkAg-TVb, ¥k, BREARDE » £ b RE
Wil AMEE185~230 mOM T, 31.1°C/
100mEAR-TWa, ZOBREEXME, -OMT
LB KROFIVWECALELIE—#H LT
3, (%, tOoBERMOoLTOoREEMORBE
HEd, 2PAFAL12.0°08£1079.2°CTH 5,
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6) HHE®RE (K428 )
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ZEHOMMHE THEeHEC 2 L0, D
DAk WELTOERTHL, MEHRHEE:D
BHErSRLE, i) okib® - L b2 /8
DTEHMSBBTEHELETZOM, & -8 3F2
B¢, IORGOLEEA L EHETORS T,
HEND LEEY LEDLLIBRET, LEEMONE
WHRONMAEBEO—BOLBREE»AEZDR
oM, BMECEWITIIARKEVEEO L O
Fvbi T iy, MECH~ArZ LabEen
WHBT LT, AR EY TR, i) okilig s h
ELrMABBRICETY, FORAEDCREESSL -
T, HETHRONAVMABRBREOREORE
HrlLal, BRERKL-TTEALFLLN
HRBEZMOETEEN, FE6lmE 107 mo
MTRELTEENCE TR oL E, TR
BELOHBEYESTHEIVDTH A,

V) CERES ELTo2HBOXNLEFET
D, BCR~2 L3, RETELrFLOEH
Foowfiioz 7 Fegus { 7 78 ) OEH
BHREENT OB, Foguol BEBTALF S
HTHEAEE (RMA, 1956 ) oMot
By ThL, BBE LT, BERESDILAE
WEERETHER,, ROBME» L ROLA2HSG
Shrefl sl EARSEELSE L IEN B
B hILEHL LT hERL LT B A, V) DERE
WEE LT B2 TE, L{RHF LVER
EHZ L LR (. BABEO-FLELTH-T
bdwn bR 5.

V) DERBRUEESMARR LEECRT S

AT, KB TRENEE T LAV TESBS,

MARNEDEHCHAT 2R - ERORR
HDs b, RFEREY EHLALCDHAMYE
DXL, FoEFCET T, i) okilbwy -
NEDEECAES»RBEL, »o V) OBKA
oGO RE I 0nB L 190 mil#&oL 25
CHsrEHAEFCAL T EHAETFLRER
HDEZEWN LT, IO CHELLE R LS Z
EMTE S,

AB1BSHOVIOVY SR, VD OkLE N &R
XV OHEE ALY 2o 5 —H O BE I,
BEOCLZA, MABEBREEFBHOMICE &

TNLBEOLMEEL ELLH L TETH L,

3. MTHEEERR
LRBEDL-LIKREAEFO L 2R, HHE
THRESLTVWIENEEOKRE, IO ok
B(EATIAER)0EROMHAD, REF—mA
- pH—ERCEREEALZIVBEETRTY 2
LA BLTVWEZ Y EMA KA sk
ThE, ThaABLE, ANSAPLEECINLER
pRECMIFORLE, MABELTHEELE 3 km
DHEMRI AL, MHOoRTBCEEFERIOO
v born l HEsERrLZLTWVWE, ZOMN
Fa@nTh B LAOK 2 HHIKAL LN ZE G
BEHEBLEMTEA, ZOMK, T2bsmMARS
AFIHRERENLEZOHN, TOXVHETTHEZ
rHBERTH L BABROHEEAKC >N
i, R OBR ST 2B HHEKost
Foerahkvnis it v EEL, ThhRE
TERVY, MABAIANTILEDHTVWLHE
( Fedk, 1968 OMAHERH ) »ESEHBEICH
ENHZEHAMENICHE - HER, MAEI AT
sHoNETEAMBT LA L s dH W
HAAFSITHLILNBRENCE >k, THi,
SRDHEDC S s LA R ELRBEFENRRETH D,
IOESGEHRMHYEL, cow A CEERER
BeLT, HFHECIEETHL, ZOBERBH,
BV RBETHVCEBEESABON A ER-ET MR T
BhwHERBREaA TV AN, AMBEAK (B
FEHORBHEL L - TEHBLBH SO TS
i, ERMNCFIRENTOE LW,
B— GO —F T, SlrBoHELTR
bhTwizp, KREWERLE, ICHREFOEF
ENEEXBEL T2 0B ARREABTXR
BtH D,

4. thEamE
HEMAZE2 5218 0EBEYFLE LALYFO
- FRHEHMECOL - L R EIERE, R
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