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Abstract

Many boiling springs are seen at Obama in the west of Shimabara peninsula, Nagasaki
Prefecture. The flow rate was measured overcoming many difficulties caused by the high
temperature and the large flow rate of the springs. The total flow rate is 5,672 //min and the
mean temperature is 93.9 C . The heat discharges are calculated as the product of flow rate and
enthalpy for each spring. The sum of them amounts to 10.6x 108cal/sec relative to 0°C . Chemical
composition of the spring water is similar to the sea water, and the isotopic study suggests the
mixing of the present sea water and the local meteoric water. The heat source of the hot springs
may be volcanic steam coming from a branch of the Unzen Volcanoes.
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B1R FERORE, BHE, KWHE

e ﬁ‘ b i%g iy H = T’ B i il
w5 i 7 ) C |RRBHE | wEwEE | | BRCLD | WECLD |

[/ min 1/ min 1/ min keal /s keal /s keal /s
2 | H r $E 1 99.3 90.9 6.2 97.1 150.4 31.1 181.5
3 | H () % 97.2 119.1 — 119.1 192.9 e 192.9 | *
4 | # 28 5 99.3 444 37.6 481.6 734.8 158.8 893.6
6 | 1L % 1 99.5 534.6 16.7 551.3 886.5 80.4 966.9
7T | /NEBIE A T L |96.8]) 1040 PEART | 1040 1677.9 WEARF | 1677.9
8 | & B Kk 2994 388 7.4 395.4 642.8 40.6 683.4
9 |2 k& ® Kk £H]99.5 178.4 17.1 195.5 295.8 61.6 357.4
10 | & K * 99.5 —— 207.9 207.9 — 1041.6 | 1041.6
1 | & M B |99.6 594.3 33.8 628.1 986.5 157.2 | 1143.7
14 |5 ¢ w T %]9.8 363.9 11.3 375.2 587.1 46.3 633.4
15 | fT sy % 199.5 — 54.3 54.3 — 333.9 333.9 | *k
17 |BE = B ik fE)9.1 808 JEART | 808 1334.5 REARF | 1334.5
18 | A =4 $E | 92.6 30.7 ——— 30.7 47.4 e 47.4| *
2 | B & # )5 |97.9 38.5 —— 38.5 62.8 e 62.8 | *
22 B i /b B’ R B 92.3 3.4 e 3.4 5.2 —— 5.2 %k
23 | &R R M A|9.5 283.4 — 283.4 470.0 —— 470.0 | *k
24 | B S — 1|95 32.3 5.3 37.6 51.4 56.3 107.7 |
25 | I b (2)|94.2 33.0 e 33.0 51.8 —— 51.8 | 3k
26 | BAEFEEAL—L |95.5 131.4 — 131.4 209.1 — 209.1|
27 |EH B Kk #|70.6 68.17 e 68.17 80.8 e 80.8 | 3
28 | ¥k 3K & FE FT|91.0 12.8 — 12.8 19.4 = 19.4 | sk
29 | %1 HT % B 9B % | 51.8 79.0 e 79.0 68.2 —_— 68.2 | *k
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S BB R Y BET AR, CatlHCOsAAMEnic & B2 IEBHHTES. ZOZ &
IZHCO3D A B Tz Ca2th %\ 2 L B A ESF bh b, S5CIOBEENERDOALTHD,
WAKFDOCIEBES19g/kgd 5 &, NERROWKEARIT—H(No.2709.6%) ¥k < £38%
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B2k KEAPWERECIE2HEL LISBACRAR .
(i I £5, 1984,9,21)

WE| W R E |y B 1 4 7 B 1 Y ke
#E GR#) K | Na | Ca | Mg | Fe | M | C1 | 50, | HOO, | A
2 | H 2l 3£ [8.15 | 225.0 | 2670.0 | 143.0 | 181.4 | 0.20 | 0.19 |4715.0 | 301.5 | 155.5 | 24.4
3 | H D % [ 7.93| 205.0 | 2600.0 | 157.6 | 190.6 | 0.06 | 0.33 | 4700.0 | 309.0 | 196.0 | 24.4
4 | #F = £ 18.18 | 235.0 | 2730.0 | 149.9 | 180.6 | 0.20 | 0.19 | 4855.0 | -360.0 | 175.5 | 25.2
6 | % #118.37 | 3.0 |2730.0| 146.9 | 166.4 | 0.28 | 0.09 |4840.0 | 255.0 | 154.5 | 25.1
7 | NEB KT L | 8.52| 248.0 [2730.0| 150.7 | 161.1 | 2.80 | 0.25 |4800.0 | 341.5 | 166.5 | 24.9
8 | 2 B fk #]8.29| 260.0 | 2850.0 | 170.9 | 170.7 | 0.24 | 0.19 |5030.0 | 284.0 | 175.0 | 26.1
9 | - % fk #5]8.23| 193.0 | 2230.0 | 109.6 | 131.4 | 0.10 | 0.14 |3975.0| 284.0 | 9.0 | 20.6
10 | & PN % |8.47 | 255.0 | 2850.0 | 147.7 | 172.5 | 0.26 | 0.14 | 5095.0 | '350.0 ‘| 147.5 | 26.4
11 | & H B |8.43| 247.0 |2770.0 | 146.0 | 167.9 | 0.24 | 0.09 |4890.0 | 345.0 | 161.5 | 25.3
14 |5 ¢ W 3 % |8.43| 243.0 |2770.0 | 149.9 | 165.9 | 0.22 | 0.19 |4960.0 | 257.5 | 159.5 | 25.7
15 | BT iy ¥ 18.38 | 283.0 | 4170.0 | 200.8 | 367.1 | 0.40 | 0.18 | 7415.0 | 750.0 | 161.0 | 38.4
17 |& + B f £ ]8.30| 235.0 | 2770.0 | 142.2 | 170.5 | 0.38 | 0.09 | 4890.0 | 268.5 | 152.0 | 25.3
18 | A E $E 18.20 | 223.0 | 2730.0 | 152.0 | 170.0 | 0.26 | 0.13 |4815.0 | 350.0 | 158.5 | 24.9
20 |tk B & % 5 |8.18 | 210.0 | 2650.0 | 153.3 | 174.3 | 0.14 | 0.09 | 4695.0 | 315.0 | 184.5 | 24.3
22 |E 37 /NI 5% B2 | 8.03 | 208.0 | 2570.0 | 155.4 | 167.4 [ 0.06 | 0.14 |4630.0 | 363.5 | 154.0 | 24.0
23 | R B4 4 |8.21| 218.0 | 2670.0 | 154.6 | 178.6 | 0.08 | 0.13 | 4740.0 | 360.0 | 184.5 | 24.6
24 |E B 7 — 2 |8.15| 20.0 | 2570.0 | 156.3 | 176.8 | 0.08 | 0.19 |4590.0 | 335.0 | 189.5 | 23.8
25 | & (2)|7.67| 208.0 | 2600.0 | 157.2 | 171.2 | 0.12 | 0.13 |4645.0 | 305.0 | 186.5 | 24.1
26 | [BAsESEAF—L | 7.90 | 203.0 | 2530.0 | 151.6 | 171.5 | 0.88 | 0.13 |4550.0 | 301.5 | 196.0 | 23.6
21 |E W % 1 |7.32| 81.0 | 990.0| 8.5 | 75.0 |0.04 | 0.13 |1850.0 | 110.0 | 120.0 9.6
98 | ¥k 3 4R 3% FT|7.64 | 200.0 | 2570.0 | 158.0 | 172.3 | 0.12 | 0.14 |4570.0 | 209.0 | 198.5 | 23.7
29 | %7 BT L E W B | 7.72| 195.0 | 2550.0 | 151.2 | 174.6 [ 0.08 | 0.13 | 4540.0 | 319.0 | 19%.5 | 23.5
i | — | 890.0 | 10750.0 | 416.0 | 1295.0 | 0.05 | 0.005 | 19300.0 | 2700.0 | 100.0 —
Xz Tk E, %4¥Eﬁm@ LTHD
XA 4V OBALE, mg/
T e HEORY
1647
6= —273.15

log(Na/K)+1/3[log(y Ca+Mg/Na)+2.06]+2.47

AAVWTCHELL. BEYEIRCET. ThXDE&EIF202T (No. 8), REZ187C (No.27)
THIEMIE S L TR FREEBWA TRV, $L0MRESMEBEAEEDLERLS, Fb
WTEL, M TOCEETH 5.

KICMERR OISO RETAE, BEORMMEOSHNTHR T 5 (BTS2 R

EREBSMHTMES, No I5ZFEHLEKD). TORRELELRCHEETS. hEDD
L G180DBHR, dDECIOBFARTEETROL >R 5. 15ERIE 6 DA—30.8~—36.2%;, d'®
OM—4.0~—5.3%, Cl-733975~5095mg/kgDEFHICH VD, K ETLHRHEICE & ¥ 50,
MW hBbLa, b2oDI/V—TRGRE. FD>Hb IN—TCBTELDEIVTh/IE
BEOIMCEWHTCHS. ¥Fa /-7 DOV TiDECIOBGREE RS ERPARTED
Xh A#EAK (Cl-=19g/kg, 6 D=0%) & BATEbEINBRK(Cl-=0g/kg, 6 D=—43.5%)
BELSE BB, —F, ZOHBOMFEKD 6 DE 6180 Craig DRSO & AR OEK %
EHF+RD OIS L, 33 6 D= 6180+140 L h 5. £ T DEMR LI § D=—43.5%



26

B R & =

R R

£S5 CramE(me/D



EE3T% (1986)

I RN R O B B & B B

27

FIR WTRENTERE

%6 HCOs 7% (mg/D

wE|  E R 4 - FHEEE
E (i ) Na+ K+ Ca2t Mg?2+ Na-K-Ca-Mg
(ppm) (ppm) (ppm) (ppm) (C)
2 | H Hh T 2670 225 143.0 181.4 196
3 | M@ ) % | 2600 205 157.6 190.6 191
4 | & = fE | 2730 235 149.9 180.6 198
6 |1 5 il 2730 243 146.9 166.4 201
T | NEBEE R TV 2730 248 150.7 161.1 202
8 |t B E kK fE| 2850 260 170.9 170.7 202
9 |»> = ® K& fE| 2230 193 109.6 131.4 197
10 | % X J | 2850 255 147.7 172.5 201
11 | & M B | 2770 2417 146.0 167.9 201
14 |5 ¢ v F | 2710 243 149.9 165.9 200
15 | HY nE % | 4170 283 200.8 367.1 187
17 |8 = B KK #| 2710 235 142.2 170.5 198
18 | HB = | 2730 223 152.0 170.0 195
20 |tk B & W J5| 2650 210 153.3 174.3 193
22 |E 3 /¥R OBE| 2570 208 155.4 167.4 193
23 | R R ME A | 2670 218 154.6 178.6 194
24 (B B 7S — | 2570 200 156.3 176.8 191
25 | i (2) 2600 208 157.2 171.2 193
26 | BEEESEEAF— L 2530 203 151.6 171.5 193
27 |BH B Kk fE 990 87 80.5 75.0 187
28 | M 3 & # FT| 2570 200 158.0 172.3 191
20 | ¥ W o4t R ¥ % | 2550 195 151.2 174.6 190




28 % K
EAEk kFE BROBMLEITHERD

HE | fRERE 6D 6180 Cl
B | & 5 %o %o mg/kg
2 | UZ—19 | —35.7 —4.5 4715
4 | UZ—15 | —36.2 —5.3 4855
6 | Uz—23 | —35.9 —4.3 4840
7 | UZ—2 —32.0 —4.2 4800
8 | UZ—3 | —30.8 —4.2 5030
9 | Uz—22 | —34.7 —4.0 3975
10 | UZ—21 | —36.1 —4.2 5095
11 | UZ—20 | —35.0 —4.2 4890
14 | UZ—4 —31.9 —4.0 4960
18 | UZ—16 | —33.0 —4.3 4815
20 | UZ—18 | —33.1 —4.1 4695
22 | UZ—17 | —33.4 —4.5 4630
23 | UZ—5 —31.9 —4.2 4740
24 | UZ—6 | —32.7 —4.5 4590
26 | UZ—17 —34.1 —4.5 4550

Cl 9/k9
0 5 10 15

1

= R RBF

DECHRED, ThERBKREESERYIE
ELTOD=0,TThsE%ELTHE, E
AUESMOW L b 61801 +4.8 %1510 %\ .
b/ N—TEonThEAHKEECB, CHHE
RDEHE, B AIZSMOW L D 6180H8+5.
6% 12T &\ . T OREICSMOW X h N T 5
AC TN 5 LMLoERERERETLRbN
BLET, TR DWTIRr A BIESND 5
W RBRIE L) & T EER RN A 35 &
LTWARDEHEZINRTWAD. il LIk
BEKDBED 1800 FT L, +10~+15%
AT ERMBLNTWEDT, PNERED
BEL, bREKE VD Db, BAEDHEK
DHERICRE L TME S h 588 TETOD
ERMETHEEYREI L TWALDLEEbh
5. Tiobhb, FAECHRCEERKIDD
DR JIBOIEA WK E CEPC HTRE
NAERADBES L TUMRERC s T0aH &
HETES.

8§'°0 %o ,
A20 -8 -6 -4 2.0 2 LEE

g1 Cr,

-60

8D, 8180DRIE%

(®:RRK, OREltTA)
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5. INERRDBHEE

MNERBEOBEHE, KHBAE, L2RS B IORMEEAROFAERZRCS L30T, PNEERROD
AR BHEEYERT 5.

9, MEREROH T H 5 FE X (dkm) THIE S8 E L TR IH T K (mikg/sec) & EBEEH b
B% LTk iK (makeg/sec) REKILDO—FZNRE M - TR KIUKEAEK (EEm kg/sec, &
EtsC, TV &L —i"keal/kg) I X - Th#EZh, REL COBKEEEZ >, HFHED
R PE LRI E R TV A B2 D RIL, HTFKGEKS KIUERIIC L > TNEIh 3
BNC BRI 7 OV XM 5 bR, CE TMBEIh T3 &35, ¢ CREST 2 TAE
OO v arE—%ikeal/kg E B (B LESRBECIAT VAL E—DEWTERT
%5). ¥i, BOKIEEAL ER L CUMRBRR S L CBEHE TS F TR (BHEmke/sec, ERq,
kcal/sec) BREIL L o TEMN LN TWA ET 5L, BKEFHABIO LA I LD L EDE
HikEq keal/secldqo L h K EVWETH 5.

HBELIXLVF—-DRELD

m=mj+ms+m” (1)
q:=1" (mi+m3)+i"m” (2)

Wi, BOKEFRBBO®EE L LT, MEAZOHMEBEOEBROFEI #2ER L Td=5km& K
ET5. wiT, FHESE 3 C,/100m & /MNERIEOFEFHSEL6.TCOh bt =170C & B
{ &1 =172kcal/kg. toldL¥FEIRED HRDI18T~202CHFHT 5. tsld L KMTH B
B, KIUMESARBKFEBCE LB/ ~DBEI VIR DAL THT, T LABKE
FREEED FRCTWERELT, &I TiE—IEts=210C & k< £i"=668kcal/kg. {EHEM
1T ERIME X D 94.5kg/sec, FEVEDERI{EQL10,563kecal/sec TH 5, BOKIFERB X OIRHE T
b EEq T TPEREOREMISTCICAEY ST % = v &L ¥ —189kcal/kg % A\ T17,860kcal/sec
ETAHE, (1), (2)&D

94.5=(mj+m3)+m” (3)
17,860=172(m +mj) +668m” (4)
Zhih (mi+mj)=91.2kg/sec
m”=3.3kg/sec
NELNA. T my/ {(mi+my)+m"} & LTHE2EDWBRKEARDFHE24.5% % H5
o
ms=23.2kg/sec
m7=68.0kg/sec
NESNRD. ZOBOERRKFO< 7BEOKDEIGIE3.5% L5 FRLISH(CASEL). %
fo, KIUBEZEESOEE b - L &R & E2800C L LB 4 (CASE2), BHEEKZDT Y AL —
i, EHTARELRbRbEVLWDT, .2 TIHESL00kg /cm2L 35 &, 982kcal/kgd e 5.
I THRBERKREC LT,
m”=2.0kg/sec
(m7+ms)=92.5kg/sec
LT, my=23.2kg/seck D,
m7=69.3kg/sec
thh. OO IIRBEOKDEEII2.1% EVIERKE. ThbO/BEYAVTUNMNER
ROBHEEABHOCILONESNTHS.



30 % K B = RRBHF
Mt o= 94 T
Em o= 94.5 kg/sec
i ag = 10563 kcal/sec
R
TFrEE
EREKE
=
wd
I
)
m = 94.5 kg/sec
qy = 17860 kcal/sec
K BokRrRE Wk CASE 1
tp= 70 C o= 170,.C
i’ = 172 kcal/kg ty = 187'c~ 202°C 4= 172 “kealifke
my= 22.3 ke/sec m’ = 68.9 ke/sec
CASE 2
o b t 5oalT051E
#2668 keal/ke = 112 keal/kg
m” = 3.3 keg/sec mi = 69.3 ke/sec
CASE 2
tg = 800 C
i” = 982 kcal/kg
m* = 2.0 keg/sec
KPR
F8X IVERRDBHIKE
6. ¥ &
FAEBREZ T CRET .

1) PMEREBROREE, T4AERVORIE1300m, HEE20mORWERICOAD D, = O
RWIIETERT &LL< Eb o> Thicl.

2) BEAETRTORENIOCEVHERTHD, LROEBKEESIETEHELTWS. 2D
BOEHE56721/ 45T, 0 CHEDKEEIL10.6X108cal/secicET 5. & OEITEGEERE
ROK1/2, BB ROML/ACH LTS,

3) RETEADN20~40% T HR I i b DI,
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