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Chemical Composition of Hot Spring Water on Low Land
of South Area in Saga Prefecture

Kazuyo Isacall, Tomoe Tanaka! and Kiyoharu Isacar®

! Saga Junior College, ? Chemical Research of Water

Abstract

Springs in Saga prefecture, Southwest Japan, are classified into three groups of south
(A), west(B) and north(C) areas. A area is lowland made by reclaiming of tidal flat of
Ariake sea. The stratum of A area consists of alternation of clay, silt and sand layers.
The geology of B area consists of andesite and Tertiary strata. The geology of C area
consists of granite. Temperature of springs of A area are 28~58°C with the positive
relationship between temperature and depth.

Though A group springs is close of Ariake sea, their concentrations of C1~ and SO,*~
are low. The order of concentration of chemical composition of A group is Na*>>Ca?" >
Mg?" and HCO; >Cl >S0O,>". These springs are Nat*—HCO;  type, and there are no
effect of sea water. While Rn is not included for spring in A area, and their concentra-
tions of sulfate are lower than the other groups. The concentrations of HCO;™ of springs
in A group are very higher than those of springs in B and C groups.

Key words : Springs of south area in Saga prefecture, Reclaimed lowland of Ariake sea,
Chemical composition.
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1. #&

EIEOWRRIGHE, RESED Omilin R, JLEHERE, ESEREO =21y TELSC
LISTES, CNOERBORFIIAEL O AT DEZEAEDELICKD, Ry 7HE
EIT-TWVW5, FEERiRREIEREO TRIC X > TER L 7K TH 28T A S G ERIC
BHT AERTH S, TOMERWE, Y, Lo EL B aHEETH 5. JLHEREI
FEEEOILEIHRILRICAE L, (EMatims BT 28 REETH D, PHHBEREIMEEEDOR
PEE SALPEERIC L 2 > CIRIEF—ER LITEH L0 b, oM ZLILE, POk EpER I35
ZHEHERES A B KRS, DE, RBCE OB KIIEE L DKL - TV 5.

FEERIR BB ORR B IC L VRSN DO TH Y, HET 2 RERE L, fho “FHb~&
RS S N7CRREFCdb 5. LI REF (Isagai, Ki. and Isagai, Ka. 1988) & PEHSEREE (BREX,
1983) IC D W TIRBEICHREZ1T - 7o, AMETRESEREIC O W T OLFNIHEAIHS i L
ORREE KT B LItk D, TO/LFHIEEART 22 L 2HINE T 5.

[l

2. HEOBE

FEEBEOER K TR, 1954) ORRZR 11k L. (EEEOETERIE & BEc b 51545
R s AR SPAERICO T TEALILEZEZ SNATEMEDL S0 o> TV 5, FEHIRREO
PEESH £ OPEREE O ME 1355 =BRSS5 750, MR EZREAERE Lt LS Th 5.
T HNIZOVWTOZEMIZSEICHE L/ (Isagai, Ki. and Isagai, Ka. 1988 : 5%, 1983). FEHlilaRES
AR ESEHCE R I 2 ERETH 5. ToMEREE» S Al (AL, BE (BEE
B, ChE @A KLUKE), DEFE CRXAEERE) oo onTna. AfgiiEit, BB
TR OHEREY I Th 5 (EEIE, 1985). A ORI LIEE 10~30m FREDE X Dbl 1
JETH B, EETEROFIICIZHMOHFIIEHI S NEREK, BERKELE L CEZREOMT KL
KahTBh, TOEREESH, HELTOREKEICE >0, EEOTEcERIs iz h
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Fig. 1 Geologic map and sampling sites.
Springs in Saga prefecture are classified into three groups of south(A),
west(B) and north(C) areas. Sampling sites : No. 1~No. 9.
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SOEHF R BE»OHKL ChWieh ik BRIFETER/KETH 3 EBITES % 50~200
m OFEE L SEKE Nz, EICBO T 25C LI LOKEDH 2l FkE2H/KLTEY, TOHT
RIGERFZKDADAETER/KE LCRIHENTWA., TS OFEFFHITKIZ>WTIERE LTHE
AEN TV VPR OKEIATET 2KEDOH KN D 5. Thbico>nTd4ln, FEaJshic
RRICINA TR 21T - 72, BEEREOEE 3+ TSN TV S FELOEHF LD & 51T
<, 250~1500m T&H 5.

3. BRI

FARiR AR B 0 2 RO BAGH A2 X 1 thicr L7c. 30k No. 8 & No. 9 @ 2 f#fifTidiiR & L
TRAAENTORVHITKTH 5. WRIFR VB FORE R LITRL 1.

4. S WA

DM [IKDHT | 1T & - TITS - 7o (AR EEEAUHE S, 1980).

HCO;™ W7V h ) EMSHEICL D RWD Iz, Tovh ) EORIER H,SO, EHEAT E A F L Ly
K, AFNVI LY =7 ) — VBERTRELZHOSHICK - /2. Na©, KT (@R EEE, Calt,
Mg*" [ EDTA 1T L B3+ L — MEEEITEL - 7.

SO & Cl BAA v 7 o= 7573k >, Rn OHIER IM ®RehEH B2k At
LU

5. MREIUEZE

FAER IR REFORIERG R Z R 1 IR L7

5.1 RiR
B RO RIS GEVWECATNO 6D RICTHD, [K\WE I AT250CTH- 7.

bl

Table 1 Chemical data of hot springs

Well Depth AT. W.T. E.C. pH HCO;~ SO ClI- Ca’" Mg?’" Na' K*
No. (m) (C) (C) (us/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

No. 1 350 28.0 31.0 738 8.08 444 0.70 33.3 28.8 3.26 171 2.40
No. 2 200 30.0 25.0 347 7.54 216 0.52 10.7 16.2 5.93 52.0 18.0
No. 3 700  29.7 44.8 844 8.11 498 0.20 39.2 13.0 3.30 195 13.1
No. 4 500 30.0 27.8 762 7.27 431 0.10 49.7 12.4 4.34 164 26.5
No. 5 340 29.8 30.5 314 7.81 198 0.00 7.04 9.35 2.67 70.3 4.58
No.6 1500 28.5 58.7 1431 7.89 952 0.59 19.0 2.01 0.10 368 4.67
No. 7 280 31.0 31.0 1289 7.95 516 7.34 110 8.35 3.91 251 23.7
No. 8 180 30.5 28.0 1163 7.90 473 5.30 78.5 8.58 4.95 203 19.6
No. 9 120 30.0 25.0 869 7.75 422 5.34 46.1 13.2 10.4 137 15.5

A.T.---Air temperature
W.T.---Water temperature
E.C.--Electric conductivity
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bE0 No. 6 IF R RBETEEN R GEV 1,500m DD Th 5, FEEREEDRFRER 2 ITRL
7. 25D B XD ITEEENELS 155 ERREGE L B AHRNA SN, [FHBENICH 5 E2E
ﬁﬁ7k®i%5#ﬁo)7kz§’l 1 25~28°C T koI~ KICH~NGER TH S, LaL, ByEE L TKkLEER
BB, B OB R B OFFN CEET 5 LN TE 3.

5.2 pH
pH (2 727~811 ThH, TIHVHDERRTHS. pH LEELORICIE, 3-20 & LR
dH 5N - 1z, pH IERUZERNEHVIE ESWERID A S,

5.3 BRIGER

BRUCERDE S - 72D 3EE No. 6 D 1431us/cm TH D, K- 72Dld No. 5 D 314us/
cm & No. 2D 347us/cm TH -7z, TNHD T &H SBELULER D E W No. 6 1T 3B LY
NEVWT EDTRIE SN, BRUEEENFHVEEHC B W TIE HCOs™ & Na® 232 WA H - 7-.

5.4 BFLFERS

HAEHICET SN LA IOV THA A+ v Efaa 4 Vit > TOfX Z 2 21X 3,
K4icnrltz, R3EDBEA A+ v iREDRKETB VLT MO MITH T Na® 25 TE W iE %
w7, BA A vicdyd Nat OEEIE No. 2 128V TR 56%, No. 9IZBWTIE 76% TH 508
ORI TR 0B LI ETH -7, A4 vichy s Ca®t & Mg? OEIGHE,>7-DiF No. 2 T
b Ca’t 13 202%, Mg? 13 122% ThH -7, THEMIZHRTEVWE AL OHK LTV S D)
EFEZOLND.

LITRLEE D ICEEENBEA 4 ViR bEWMEZ/R L 72D No. 6 TH D, No.2,No.5 (3
OGN LEANEWE AR Lz, faa 4 v 5 2860 bE0o i3 HCO;™ Tdh - 7z, No. 6
WCBWTIE96.6% %250, HHEWNo. TICBWTH 722% Th -7, Cl2faa + vihic 5 3
HENEWDIE No. 7D 265% & No. 8D 220% TH D, xbEWEZRLIZDIZ No. 6D 3.3%
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Fig. 2 Relationship between temperature and depth of well.
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Fig. 3 Cation composition of sample waters.
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Fig. 4 Anion composition of sample waters.

[ HCOs™ ci- M soz

TH -7, No. 7, No. 8 FHHBHARICEWIRIED S OFEITH D iFKOEEN VL Shd b0
LZEZoNB. No 4 3HEWKTEORRETH 570w, HIHERREDL ISHEIET 2 HiK o8
AV EEZ 5N B, SO I No. 7, No. 8, No. 9LIAMFIR EAEEB SIS » . No. T,
No. 8, No. 9 (37 250~600m TH » AR L@ o S I TEOMEORR TH 5. O
EiEETCIRETH Y, SO I HSIcETEah, i -Tu2b0EEAONG. Kb
{LERAERENZ WV 1,000m OFEH SHKESN TV S No. 6 ISR + Y I3IZELALERS
nisin -tz
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FERREE OISR 13 Nat & HCOy NIZEAETH BT Ebh-tz. DT &b oGt
FBEHIF M) v ARBKRIEMOERTH 5. K512 Na® & HCO;™ %, X 61 Nat & (HCO;™ +
Cl) OBAfRE/RL7. K555 Nat & HCO; & DORICRBOWIEOHBENR R S, R*=0941 T
bHote, EHITHCO; I Cl 2A % & ROEREL D, HEE13F 45 EoBEFICEHS N
INHDT EDSRBOEEFS 1 NaHCO; O & L THEAT 2 FKAIZEAETH
D, THIC NaCl DML OHE FKPREL TVWE EEZ LN S,

y = 0.838x + 1.04
R? = 0.941

0 1 1 1
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Na* (meq/I)

Fig. 5 Relationship between HCO;  and Na* concentrations.
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Fig. 6 Relationship between (HCO; +ClI ™) and Na* concentrations.
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5.5 fhDIBREEEDHE

PRI R A S PRI R B S FIRRIC -+ ) o ARBBKFRIEORIR TH O, ARG I PEERE REE
Wb o o, L LREUERERC B O T B 1,000 m Ok O R L) I PR R
BT WEA/R L, Ca’t & Mg (3PS R I LA TR iR B C 2 WA & - 7o, Sl
BED ITIRS B - AR RS, 513 Rn 3 S s - 2. FHEOERICBWLWTIR
TEE A I o JLER I R B IC 3 W TId 3.30~20.1 mache ® Rn A& H N TWw3 (Isagai, Ki. and
Isagai, Ka. 1988). & 7o PHHSIRSREF DL IS O TR IC B W T, JEERSRERIC IR 2 & /D703,
0.54~2.99mache ® Rn MEHEN TS (B, 1983).

5.6 FTE(LFERMS DRF

X 7251 4~ Ca?" —Mg> —(Na"+K") BLUEA 4~ ClI-—HCO; —SO2 DRERE Y
=T =S4T a1cE (Nat+K")— (S0 +Cl ) —(Ca* +Mg®") —HCO, OBiR%E+— 4
4775 LR LT KT LA 4 ~TliE Na>Ca?t >Mg " OBRAA 51, Na® Oilr 1o
HLTWAE I ENbhot, [BA4 4 v Tld HCOy >Cl >80, DOBI%RAIA 54 HCO;~ D < I
HHELTWAI EMbh otz AM. Piper HICEBF =5 AT 5 5hHHIF /KD Ny — o %24
ET AEPRESNTOS GBS, 1967, ThEAOCREHBIRREORR D/ Yy — v AHEST 5 &
FAMSIRREFIE - b ) v ARFRKEBENORR TH 5 T LR LT,

6. #& E

B EEGE OB T 5 2 G TS ETIC 7S » CREICBIR S N R R & 3R 2 ER
B (BEWERED MERE LI, CORRFCIABIIES, £2TEYsh, £y 77T
BPEIN TV, FEEEEICBOTEEA 4 Vit 52 Na® OEEHRE L, $E14 vichEdD

Fig. 7 Tri-liner diagrams and Key-diagram of sample waters.
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% HCOy™ DEIENE VT EDFHTH - 7. TORREOKEIZF M) v A RIBKEERTH S
T EMbh ot LS O FREAY 13 NaHCO; O Z 7R L, T4z NaCl ok zRd
HWRKPNREELTWE EEZONS, AHIAELES TH5ICbBED 5 NaCl DEFEIEZNIE
EZ 3ot FEEBEREICEE SN S SO FEMEREICREEALEEINLE» - 12,
FISIRREED Ca®', Mg?" OGFBEEHIRRHE LV EZ 0 - . FEEBICE W T a0t
HEREICZEO Rn WEH SN2 BHHRRIICB VTR Rn BEEENE - 1. FEibERE
DIETEA LR B PR SR BT Lh Do, JEESIRRBE L D 20 2 &b - fo. (ARRREFR}
P 5T [ARAIC B W THZE 2004 £ 9 H 11 H)
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