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Geological Study of Hot Springs in Kyushu, Japan (5)

Some Hot Springs in the Kagoshima Graben, with Special
Reference to Thermal Water Reservoir.

Toshisada TSUYUKI

The writer has been investigated geologically many of the hot spring localities
in Kyushu for the purpose to find relations between geologic structures and hot
spring phenomena.

In this paper, the following four hot spring localities in the Kagoshima Graben
as shown in Fig, 1 and 2, are treated.

1. Hitoyoshi Hot Springs in the Hitoyoshi Basin

2. Kakuto Hot Springs in the Kakuto Basin

3. Hayato Hot Springs in the Kokubu Plain

4, Kagoshima Hot Springs in the Kagoshima Plain

Kagoshima Bay, situated at the central part of South Kyushu, enters north-
wards with rather monotonous coast lines, Matsumoto (1943) recognized two
gigantic caldera volcanoes, Ata and Aira, and described that steep cliff-sides of
the Bay correspond to caldera walls and fault lines, So, it can be expressed that
Kagoshima Bay is one of the grabens formed by tectonic faults sti'etching in
nearly N-S direction.

As shown in Fig. 1 and 2, the extending direction of the Kagoshima Graben
intersects obliquely the general structural trend of the basement complex in
Palaeozoic, Mesozoic or Palaeogene Age. The northern extent of the Graben is
not clear morphologically, but it is assumed by several evidences, that the Graben
extends northward at least to the Hitoyoshi Basin passing through the Kokubu
Plain and the Kakuto Basin, In this Graben, there erupt many active volcanoes,
namely Kirishima Volcano group, Sakurajima, and Kaimondake, It is a interesting
fact that the distribution of hot springs in the central part of South Kyushu, are
restricted to the Kagoshima Graben.

Remarks on the four hot spring localities treated in the present paper are listed
in Table 1. As shown in the table, these hot springs have several conmon
characteristics as follows.

(1) Hot springs are issuing in the basins and plains in Kagoshima Graben.
Each hot spring locality has forty to a hundred drilling wells scattering very
wide extent,

(2) Each hot spring locality has two thermal water reservoirs, the lower
primary reservoir in older rocks and the upper secondary one in younger sedi-
mentary rocks. Especially the latter one is more permeable in its character and
can reserve large volume of thermal water,

(3) The sedimentary groups in the basins and plains are formed in late Plio-
cene to middle Pleistocene, and have their unconformable base at about 300 m
to 700m below the ground water level.
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(4) Being adjacent to these areas, younger volcanic rocks ranging from Pleis-
tocene to Recent are recognized covering the lower sedimentary groups.

(5) Temperatures of the hot springs are almost 40° to 60°C and classified
into sodium bicarbonate spring except some brine ones near the sea coat.

(6) Thermal waters in these hot spring regions have a character which can
be refered to as local under-ground water distributed widely in the aquifers of
the sedimentary formation.

(8) On the geological point of view, structures of the Kagoshima Graben as
well as those of basins and plains, have some favorable conditions to occur and
reserve the hot spring water. Faults, cracks and fissures accompanied by the
formation of Graben and calderas probably make it easy to migrate upwards the
thermal waters. Geothermal gradient of these regions are perhaps greater owing
to an effect of younger volcanic activities which can be recognized in these
vicinities, Secondary thermal water reservoir in permeable rocks also has several
favorable features to keep thermal waters’ heat from cooling.

(9) A hot spring has been defined not only its unusual temperature and quality,
but also its structure and force bringing the water to the ground surface. But
recent improvement of technology for drilling, pumping or heat conservation
made it possible to drill man-made spring well over than a thouthand meters
depth, to bring the bottom water to the ground surface through drilling hole by
using compressor or under-water pump. The bottom water thus obtained by
artificial ways may be treated as hot spring in Japan, if its temperature is more
than 25°C at the ground surface,

Following this definition of hot spring, it may safely be said that there exist
another basins and plains with similar geologic conditions which reserve unex-
ploited hot springs,
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BRI, BCEELREBEEPRIED > LRRB/KEVI Z L2 TRAEL, ZOBEDOLIIIL,
IHEHACHECETEHL T3V 2, ThbbEEEE (spring structure) %
PoTNBZ ER—DDEMETH -0

zhife, HERBHRDIO, b0 EHELb DL LTEEROR, Flcth TOEROEM
HE LT ERE #HIBRMEZEORKRE IAKLDOTHS,

L, SEFEC- T, #HEL, BARIOCRER SBT3 HEMESFRRIELL,
boring Ic & > TALMCBHERZ 2L D, EELER « KFe——RY 7REZAVT K
100m g\ ~L 1000 %100 m DO TICH 2K THIRIT 2 LNREGCIn-Tco TDXIECL
THRRLIHTOKTS, #ETHCH ELIUE, A TRERLLTEVFE->TB, Lic
RoT, WH e« ¥ AECKT 3 RELH DX NBR] BEHB LN IR -> T 5,

DE D, FTRITWE e« ¥ AHOREMAEKIIFRL, R (spring) L LTOBK®REZERLTE
TRRETho1cht, REIC I H (drilling well) T & > TAZHCOL B ERE L L
LT&Ts LichioC R LBELILMOES - BREACHAREHY D > THEXTT
WEERThotehd, LVBVWERERFIVSIERLL) 2B RICLY, ATHICXZD
DEBHFTL, AROBERE (spring) OMWER D - BRI O KL « EACHENLTTR - T
5 I(C‘?“?'f:b*o

—7%, BRCHTZ2TEOHL, BEISBRORERELEWEST, ERERRDISD >TcH
M H L BRAEHIE, B HCI2BRBIET I8N 2EMcHs, ZOMHE
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MEE %L D20 TR TFHIIN, LROTERBIEROEME S Lde, —RRE
HIZ DWW T IE, BHEEOIEARLEISEEOBAL WIBESKRE XL T\ 5,

L L, ZDdDIc—H T, BFORRMICOWTL, ZL0WME LT, ZDHH
DHVEREE, BRAKDOHT TORMIFIREE, BRKEOEIRR ENKRBICHEHI R TE T,

SEIFZEORNR L LN A, ZBEL - 28 - BE&ERY, ZEAUHCET3HL
WekiLZdm b, AP CHERBFEORZ WK TH 2,

EET, ZOHMRCOHT AELDBERCOWT, HEZHR ) SEHEECRIFIRI
SICOWCHRBEMZE L T T CEI, TOEBREWT, EULCRREFEEREY D - -5
RER, BOUICHERGEOTEHFEL TN B Z LBHLM L It o1,

RITIE, BN, TRbDERBEER LOZOIHERED WY 2 EREHED
BROIIT, AT MARE - EA - ERBOFHERBLAICL YD, ZTORIFERE L EEE
L ORBRER LI :

I EREMENICENTSHEER

FUNEEM O IR B B R Y S - C, X 80km S JLICEBA LT
\1‘50
AR (1943) 13, BOCZ%, BRICARL 2O0EKRRAINVT ZSHED, BOMEREOAE

Fig. 1. Geologic shetch map of South Kyushu.

1: The Hitoyoshi Basin 2: The Kakuto Basin 3: The Kokubu Plain
4: The Kagoshima Plain 5: The Ibusuki Plain

6: The Miyakonojo Basin 7: The Miyazaki Plain

k: Kirishima Volcano s: Sakurajima Volcano i: Kaimondake Volcano
M : Basement sedimentary complex of Palaeozoic, Mesozoic and Palaeo-
gene Ages G : Granitic rocks V: Volcanic rocks
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THBEEREORBN D INVT FBEYEUMBE TS L Lic, Tibb, EREBEIL, 13X
LA IO 5 BRI & > CER S icihi® (Graben) Th 3%,

FBIXNCRT LS, ZOMBOENROHMENE, FEIMOEEEET/mbbHMREERR L
O +E#E OS> NE 7L NEE O 2#EH M & I/ T 5. Tl Z OHEOILHERIL
AT AT L S BT, | HAER O, FHKLOSR X OFEF « Zitho
REREDLD, RerTal, MABAMAZRETATRAMCETETI0LELOND, &
ToMABZM ORI MABEAINVT S O AINVF FECHYTS & 2 AThoe), (BH
1957, ik 1969) W@ 2 ZE X LHIERBHECH > CTED, BEKLE - &5 - HEE
IEDEKLEE STV 5B,

EAMNHIRE AT, BEDHEEORZI WL ZAD—DThHb, 2 XXy
CRTIERABOFHERLICDDTH S, ZOXTHLI LI, TOFHILTLLY
— T, BB LIOCHFHCE L, R —HPLbN BT TE R\,

TD5h, FEHCHZEBIFFHFHOTRBE LV EHT 2 O TERRAY AHDE
ERENIRELDTH S, AT UAHFTHEOBRIIFRT 241<, MERE DR
DO HERBHMENCIREINCHEHCEHEL QW3 2 L B3FLWREBTHE, kL, &
DEHADRR DTS, BEKLF « 5 - FHERS LOZOFED DI, BDTHL
WEERO KITEENC R L Ic B EH T > WRERE TR, EEHEOW ) HALMEEROS
HCABRELDNH 5, LIR-T, THOEROBAFGETRE « TBERRFR LD
WTERRERBRICP T2 Z it L, SENL, ERBHIENCE 2 AHa, AR, &£
A« BaFE, ERBEFEICA LIS ROFERRICOWTORE LT,

KORDDHM « FEICH WA EZEET 5 L ROWL TH %,

AT B Hieeeeeeeeeeeeneenens = | 8
A BE L e DA BRI « TWETIE R « FHERSR « FAERIEH
BN BT« IEARTFE e EANRR « WZTRR « IERER « WERRCE
B R B B B R B T PN 5

FHiER# (Hitoyoshi Hot Springs)

REAREMAT 2L LT3 ATRBCERT2REN TH B, (Fig. 1, 2—1)

W OME, HEANE2s (1962) whiuy, HHEBRIOCHEE LD L3 IERECOV
LB MIROEEEE LC ATBHAT M T 5. ATBREGt~ERtoMpfEEc, L&
T2RBEXSING, THEIZLE WA« MREREOERL4EIBE, WERYEEL
L, $RKOEBEEBISBLBENHENYE LY 85, —F, EMBREKEHEEYEL
L, BURE » BIREWE O —RCEXTERCH L REKE LI > T b, &L LTHE
~10BUED R E b - T AP REFICHE ZtEdsd B U o/ MElts L OV AR b
5o ANERHFEEHMTCTIATEREE ) HFVLILERADN 130, BREEIKER X OBET
bABHE - T\ 5o

BRIIEELTHEEO BHT 2 AFZAMAET IR CHBRRERINICORFHFEDOILLD
T, F0Df% 1925 FHE X b BREJRWCIC _EREC A — ) ¥ 2T EE D 550 m L,
BHILS AR T 5 X 5 1Cin -1,

BEL 35°C DL EOBHIREZ 2 D 30 HflicDiz b, HHTTREEHERIID /< & d 15 km?
RS LfEESN, IHRER (25°C) 00T AND LBED CUATEHICOMHT %,
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Fig. 2. Distribution map of the hot springs of South Kyushu, show-
ing relation to the Kagoshima Graben.

: Hitoyoshi Hot Springs and the Hitoyoshi Basin
: Kakuto Hot Springs and the Kakuto Basin
: Hayato Hot Springs and the Kokubu Plain
: Kagoshima Hot Springs and the Kagoshima Plain
: Ibusuki Hot Springs
: The Miyakonojo Basin
: Miyazaki Hot Springs and the Miyazaki Plain
: Kirishima Volcano group S: Sakurajima Volcano
: Ibusuki Volcano group
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BRI K OBRBIIEHMBOFE L 1L 550 m i RENAFTBRHOTMOREESCITFEL
Tty LL, #HILKAEOEHENDATINCHENE LIXfENTH S, LR ST, A
HRAFIATEROTMCS 2 HEBOEEAFEZE 1 KIrEEL L, hiBXTILOEF
HREOBOCATER THEZHE 2 RETFEGLT230TH %,

HiRAFCET 2 HELHE L RICT T,

MAEEREE (Kakuto Hot Springs)

MABAZHANCEH T 2EAT, ERBRTHER BREFENERS LOFHERLEY
EOIERFETH B, (Fig. 1, 2—2)

MAREZM S L O D FEBOME KO e owaTix, FE (1950), FE (1956), ik
(1969), ‘b (1967) 7¢ i X b BfFZE I S,

RRDOBHT 2 ZAHAEATIC IS\ TUL, LR T 5 PH R~ it oz LE s L O%
FizlhEeiERe L, SNt RA~ERit o mABBRA T 5, MABEHT
500 m Bl BiCET 2 WK CTHE « JBE « BIKEREnDbinY, TR LY eiLE, EFFE,
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Bl AFTERBCHET ?HE

EHERE (Hitoyoshi Hot Springs)

Br B RRARERAEFTERLETS

B R # &2 A F E R

BOoH O O® O AF & M

, B2 AFEETIRE (GEFit~FEH

ﬂﬁﬁgw{%lﬁ TR () (R~ E )

FHZLER AFBEEEIZLUEEDD

R B AREEER~BMER (EERID

R B 37~51°C (B3R E 43°C)

/) 2 ¥ 45

BHEGEER EE)  3300Kl/H

X { B E HK5SB0m % {13 450~500 m

BERAKEOKEHE  ==0.9X108KCal/H (18°C %»HK# L3 3)

B M # E 6.0kmxlkm

BHWEEERR & 15km?

b B H B 5.5ton/H/ha

] % BEREEETIE 60~T0m OEEECHERRND S5, RE L TTHaERTE,

0% LE R
AERRBANE 2
A B

2 B C) 52.2 49.3
sEmma (mg/kg) 729.2 1293.8
pH 7.5 7.3
K+ (mg/kg) 110.1 32.7
Na+ ¢ » ) 371.9 310.5
Caz+ C » ) 14.2 4.8
Mg?2+ C » ) 0.7 1.8
Fe2+ «C » ) 1.2 0.2
Ccl- C 7 ) 215.7 138.7
S0%- C » ) 22.6 128.2
HCO5~ ( » ) 808. 4 500.8
H,Si0 ( » ) 179.5 175.5
Co, C » ) 10.8 15.8

%A BYIRERR
(Gt REARR BRI

" B: WiBREER
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B2 R MARERBCETSIHE

AR E® (Kakuto Hot Springs)
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fr B EBIREAUOH - EREESRE

B R O# £ FEHER GKUORP -FHER- - ENER

BOH OH OB O mABEaZH

- B2k IMABREETIRE GEHtt~EH

BRI {%1 K ISRl (R~

2 LA B ABRBREESZUES BEXUBEEEED) b0

® B BEMER (EERED, ERRE, EER

Fd B 36~76°C (B RE 51°C)

b pid B 7

BHEGEEREE)  2500Kl/H

B X B E HBKRKS0m (ZUD) £<i3 250~350 m

BRAKIOKEEEE  ==0.9X108KCal/g (18°C 2H#L43)

B M % B 7.0kmX1.3km

BHWREH#HERE 9 15km?

B B H = 2.8ton/H /ha

1% % HEEROERBERTII 60~T0m OEMICERNS 4, HREREEEEY

55DTLKE UTRER, HETHHD, 4052 LEIHER
MABRBRBESNER 26
AGE B (R

O -1 C) 60.0 50.0
ERBE (mg/kg) 880.0 426.0
pH 6.8 7.2
K+ (mg/kg) 28.0 1.0
Na+ C » ) 155.1 36.5
Caz+ C » ) 78.8 18.1
Mg2+ «Cc » ) 28.4 6.9
Fez+ C 7 ) 7.4 0.2
Cl- C » ) 123.6 10.0
S0z- C 7 ) 4.2 18.0
HCO;- ( ~» ) 715.1 197.8
HSi0s ( ~» ) 234.3 98.0
CO, «C » ) 29.3 225.2

AT FROBERER B : ZERIERIFR
oty « BERERAELEMEH, ERREHEREHD
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B3R HARRBCHIIHE

HEARBE (Hayato Hot Springs)

i B OBRBEEARERLE L, AR - BETE L CEATICR S
B R M & EARR- RZTAR - BERREIH
WM W W EAVE - AkTEL e
(2% EAEETE (EHEN
hﬁh%w{%la B2 (e~ )
5% LB e EAERARSFIEESD
5 B OEMR (EARR) SRR G2 - kR
2 B 3T~55C (BGFHEE 45°C)
B R ® 115
BUBGEER LB 4500KI/H
Box < E OB Bk 600m (MEA) 460m (EA) £ I2H LT 200m (EA
BRUKEDHHME  1.SXI0KCal/E (18°C #3145
B B B M 2.5kmxlkm CHEAESR)
BT EER W 20km (EAT - AKE - ARIE ST
Hom # B 18ton/H/ha CEAES)
" 2 RSB 60 m~120m T 100 LICET B0, £ OMORRHEL
BEALERBRTH D, BEARRTIZ 80 % ps@h
EABRBEAFE 2/
A (A B (#8)
B B ) 52.7 37.0
e (mg/kg) 1004 2328
pH 7.8 8.4
K+ (mg/kg) 112.9 31.8
Nat C » ) 247.3 778.1
Ca*  ( » ) 7.7 72.7
Mg?* () 4.4 14.8
Fer*  ( » ) 0.1 0.01
Cl- ¢ ) 83.3 1120.0
S04~ «C » ) 12.0 277.1
HCO; ( ~ ) 691.9 122.2
H,Si0; ( ~» ) 178.7 31.7
co, ( » ) 24.9 21.8

%A BEF R B: SEERRER
(Gt BEREBREERZERD
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B4R BERSRRECHTIHBE
4. BRBEERE (Kagoshima Hot Springs)

L B BEREWEZRLEL, BKEEED

B OB M £ BERETARR- BERRED

BB o R EREWRE - mkEEg s

N W2k EARBEZD (EHL)

mﬁ%ﬁw{%lm PR (iR )

oo b E s EAREREORLER BREEEEED) HO

i B OBRR (EYRID, HaER, BMEmER GEEER

® B 40~53°C (BiftisFigiRE 45°C)

i R ¥ 50 (HIREWER

BHEGEER LR 3000K1l/H (BEERETARER)

B ox < B E £K800m (BREW) £ iz 500~600 m

ERAKK O HEE  0.8X10%KCal/H (EREM) (18C 2E#L743)

eSS Hy i Bic| 8 kmXx1km

B TIREHEE M A 15km?

B B H &  3.8ton/H/ha (FERETMIER)

1 % EEECOROERBEAT S, —HTiE 150 m THET 2, S%ERE

DTHAHD. OB LB IER TAFEFIZRIBR,
HEREBEERBINE2H
A B
RO o 46.5 50.0
HRTER (mg/kg) 898.0 5822
pH 8.1 7.6
K+ (mg/kg) 75.9 58.6
Na+ C 7 ) 310.8 1852.0
Ca2+ C » ) 5.8 148.0
Mg?* C » ) 5.8 126.0
Fez+ C 7 ) 0.4 0.3
Ccl- D 147.7 3116.0
S0z- C 7 ) 146.7 373.3
HCO;~ ( ~» ) 569.7 2040.7
H;Si0; ( ~» ) 41.3 101.9
co, D) 10.9 16.1
¢ A fTiEREERR (B8 1 IRETFEEK) B: xOoFERER (B2 RIrsm)

(Gt R R R AL R ST
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HEE, THERCX>Ih3, (FHE, 1950)

R TLOWALE R Z MG H T BHT 2T ERVA FERROEI LI L h 400
m CETAZ LM, BKEORER IUWENDIRIERT, THCIXEENRLY, %
T HZ b > RBR I3, EFAFBLIRKENE XL LEADOMA Z2ZI1X3Y
CENRBB,

EEB IR XL 40m CHENBEOHKRLBELEL L, MABBRPTCITREKELL
TEEIL T35, & EFOTHBIE~TRORBHELZELL, 3L A EKFCHHET 5,
A BRI R\ TRl R OV N L b B, AR BRI A BB 2
> TEBBEKLDOBF L BERNDTHT 50

BRI 0GR L O ERICEHRBEN S - 1oy,  HEGAEM PRI A — ) ¥ 7231778
il 20mET 230350, BHIUIES AT %,

BE 35°C DLEDORED DD 70 FLicEL, HHEMHX 10km® D B XYY, R#BcHb
B IREERAY Achifk$5 25°C DLEDAECTED 2 L EBIATKEK /L5,

IMABRRREE (RAT AFEREAZRL) XMABBHEOTEHRE, Whil - EHFREZHE 2R
BIrlEE L, MABBEOTMOEMZLERE 1 KEFHEE L U CRRERBRKEEZER L
T\b,

AR R T 2 HELHE 2RI T,

#EANERE (Hayato Hot Springs)

BEVR B b i~ rE i Y 2 EEART 2L ULCEST™, IEAKRET, ABRFICRSEEY—
BLTEARRERL ks, (Fig. 1, 2-3)

U IRITIAR 2 V5 7 OJb~JLBEECAES L, WA (1957), kM (1967), Stk (1969) 7
LR LhEIN T3,

T L 0 E#ZLEE (BB L v EHEROIBVWRLAEE), EaBE, #HzlLEE
B LOEAT AR KLEEY WwRIZN 5,

Eo BRI EAR LOIERIIBICIES 3T %, EX 350m Dl EOBRET, £ OHER
RAEHFHDH L ST, EFBRIEHECID L F - TOIHBCX 3 IN %,

THRBILISHBINICHEL ) 7 28E « BKEMEYE L T54, o« EMETEKE -
BAR BIKEEE R ENDINS, LIchisTH « EBICINT, THBIX L D EAKED D
DT, HPEZLEEETESICHE > THHAT %,

Bz LR, B BRo Mo BEmcEH L, BaB#cgbhns, EEZL
B ARARLEROCZOEREY X L, —HTIXBKARELADN S,

HREESBEHOSMT 2 WHMNCED CAHBACBHE T2 2 2 RELbNEH, BHERD
FFRRTTATH S DIIKREIIACOEANRRBXTH 5, EARR CIIEXFRICERBE
wh, TTHEHLE UCHERMEEET O m OFRE TR T D TH 523, I Lot
L HICHREDBEAL, BE L0 IR SREBFBHIIZEHE BELHEA 400m EL T3,

EANBRCTHESBHTHR R LOZOTHRORLE « EHMEHICIFE I 50°C WSt0E
HRY, HERWUEIEES THRERL TV 5,

FIE AR TIHC IS T H T 450 m, [HiEFZLEHR L b 40°C o &R, I HICEZH
12 45°C ik REREL, IMEKRENIC S \WTH 37°C oFFafE R, BRI 40°C Bl ko
BEAWTRLESERS X HMZLER X ) BHET 5, '
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ZO XIS IR R A VST S FEIOFHE=ZRY, b5WIEZOTAHOEMHEZLEEZE
1RE 2T 2 RETEGE L T2 BEHTK (SRR 28D CAHMICTFET 2 2 L2355
nNTWw3,

ENBRBCETAHELE 3R,

EREERE (Kagoshima Hot Springs)

BERBETHEOBETFERLHLE LTRSS TR T 22, BERIOEANRE
CAEROBHRH DR TWE0T, —CERBERBIICED S L 10T 5, (Fig. 1, 2—4)

LKL AR AV 7 O B 3 L0 ERIMEENIC 42 MHT, TOMEICOWTLAH
2 (1967) & X b AEMZEEIR T3,

THIC X By, REBITAL Y EFHERE, B UEERE (PHiE~it), a8 (B
SRFMEYE ?), FHRLEERR JOBERCAIIN S,

R TALOWUGT BRI FETE A CA DN, BE HARBIOZOER LIRS, HEZEL
BEIINT SEVERT AEAZLEEY XL LAMROIIMICo/mT 5, LA S T
FEALRWCRE L, BKERE - BIKEDE « 1BFE « ABERIKEREhbInsd, FEHFHEDO
BB T, BE~I0BEOEMEY S - THATFEHRICRT S, HIKERCL DL
300m Bl RicE#Ed 5 2 & 3mb T\ 5%, TEERE D AL 3 UL EOBEATLOEH L b,
T DEFEETER R IR BUK S L Tn - T FE BRCIAL 273 %,

RATERBEEREOTEBTE 5 LOREOBEAR A O—FIc A bt 15 km? B kDA
#HHC 7 ) 50 FLLL EDFERNBEAT 2. EBBOBIKNEE « AMEIKE L & ORCHFET
% H DOERFEL Tiesd, BRI 400~700 m O FEICRIET % UT-HE#EF OElh Bl
T 550 EDOT VA ) HEMREEZRIRL T\ 5,

Ticbb, AMBOBFIEFRMHERELE 2 KETFEFL L, I LI THNOMGT+HERLE
1RETEEEE T3, B 1REFEENDII TV ) MEMENE SR A2, F 2 REFEERD
Dk NaCl %<, 1 OHBHERTH S,

Re B/ X ciL 700 m DI W & Y IR BT PR & EOL L B AEE - BUKER
B b A MBOARERNZ DR T3S, RESECIIEREL TWRL,

SHIEHEATICE UL, HL 225 10 HALOFERZEE < Sh, HE 50m~350m %<
KRS c EB LY, Fh—EETROME+EBRYL ) 0 RENHAEE RS O EE S
BEIREN TS, FRBAHEHCKS VTS 400m B BT 2HIIC LD, BunidEkik:
HEFERE D REIIC A OBRNTFET S 2 B8 bh T\ 53,

ZHBHROERS, BHT A HIROMERERS LOBREDOH D 2, FOMERETER
BHAO D LEDTHELUL T3, ERBREFCETIHMELE 4 RITRT,

m =

BlE, ERBHECH AT, WA A, BRBOHRZRFHCOVWTGRNL, ohb
DERFELEL T, ZOBEDERD IOV O0DOHFH e FMERETZ LN T %,
WELDENREETELRDOL I TH S,
Q) IR MECR TR W LEFICS ), B CAHHCEE T EETH %,
(2) BRITEFAITMOBLROGDLZO O 2RETFFHEL VY, XbFEkHEok
V2 REFFFBIIABOBEKEHEL T\ 3,

A
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(3) #MHh « FEFRHER T 2 HRERE O & R RIIESH I RE VW UEHF O S OT, HEF
DEEITH T AET 300~700m X278 ) B & ARTFET B,

(4) b« FPEL R T2 E\- HREE O HEERC B L v kLEE 238D 5

na,

(B) BEFEIFELAY 40°~60°C DRIEDH DT, FEIh, BEERFRCCUIEERT

5%,

POk Fic RT3k -C, ZOBOEREDHELY I VEHLNCTEE L
T 5,

(A) HhTFRE LTDES

READNERIKTHZ 2 2L, FORS « BER XL occurrence 2 X %,
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Fig. 3. Diagrammatic section of the
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