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DOEESLMNBAR A V75 TOEKI X KUK wBONLTW S,

S Ak
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T-720

ARk D AEEMNBRE, SSRIVITRTF VA=A P INVERVTHRARILT 5,
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TE32—34% O &P . Na,O+ ONI 01 HBE ARGEANALARRILE
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P/ BHRBEEHE 1388 TH 5, 91071707 B BRARLE
) . 91071708 P APARILE
MgOIc2 W TR LIBLITTH %, D11 BT , ARERLE
0/ 1 91071705 Ji:3U=r o ) BaZils
Na:0+ K20 2 6651 L Th 4o 91071706 B ELRILE
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%2 HF XBEOWIC K BRAFILBME X LA DER 10 ISR
- HHES Si02 | Ti02 | Al203 |Fe203 | MnO MgO Ca0 | Na20 | K20 | P205 | Total

ONI 01 51.89 1.89{ 15.13] 9.15] 0.16{ 5.92 8.26; 3.61 1.55] 0.52] 98.08
T AI9 60.71 0.78| 16.61 6.00) 0.14] 2.83 6.09] 3.41 1.84| 0.17; 98.58
- D17 60.75| 0.85| 16.44; 6.17| 0.13] 3.03 6.36] 3.21 1.76| 0.17] 98.87
~A20 63.41 0.70} 16.18] 5.33] 0.12] 2.30] 5.53] 3.61 2.09] 0.15] 99.42

91071707 | 59.07| 0.89]| 17.26] 6.90| 0.12] 3.03 7.20 3.49 1.51 0.18{ 99.65
791071708 | 60.18] 0.77| 16.34] 6.19| 0.13] 3.60| 7.01 3.53 1.62] 0.18] 99.55
" D14 62.89| 0.72] 16.63 549 0.12} 2.21 5.36f 3.70f 1.77] 0.16] 99.05
D11 64.81 0.62{ 16.30] 4.99] 0.12] 2.1 5.34; 3.70f 2.13] 0.15/100.27
91071705 | 57.29 1.04| 17.93| 7.72| 0.15] 3.30| 7.88] 3.66| 0.90] 0.22|/100.09
91071706 | 56.80] 1.09| 18.04| 7.69| 0.14] 3.21 7.80] 3.62 1.20f 0.26] 99.85

A26 56.92 1.05| 17.46| 7.45| 0.14| 3.41 7.93] 3.69] 0.9 0.20{ 99.16
91071509 | 69.73] 0.24| 13.66 1.45| 0.05] 0.05 1.64] 3.93] 2.68] 0.06] 93.49

KD & 5 BB DT EIT - 20 Si0, 55 59.1 —64.8% DEIPH T, Fe 03 13 5.0—6.9% T, MgO ik >W\WTid 2.1
—36% . Na,O+K,0 i3 5.0—58% OHEiPH T, Al;03 13 162—173%TH 5,

MEEEKILE 2 RO 21T - 2o SiOp 45 60.7% T, Fe,03 i3 6.0—6.2%, MgO % 2.8—-3.0%. Na;O
+K,0 12 5.0-5.3%. Al,O3 28 164—166%Tdh 5,

kLI Si0, A8 51.9%. Fey05 it 92% T MgO 12D W THE 5.9%. Na,0+K;0 13 52% T, Al,O4
132 151%Td 5,

INHDF — ¥ % Si0y—Fey0a. Si0;—MgO. Si0; —Na,0+K,0 OBHER (K 2) 7oy b L,
Si0;—Fe,05 KT 5 s B 0ERE. Si0, —MgO XT3 & 21 B OB, SiO, —Na,O0+K,0 KTt
Ho IS IEOMHBENRED S 5,

PR LER MR D d 1. FEEHR & ik L. < @ 60 JTAERIcHEH I Si Ao {bic g8 K LEE sk »
KT ETH B, TRDHL SiDEW (T0%) Hkes (P87 &XlE) . ARGZRLE Gkl &Kl
Sigid 60—64%). MAZLAE BEREALL SIEEKL7%). PASAOLE REILKLIZR 52% D
Si) &#20% D Si BORELH 3,

AT — 8 L rE < R LT o 0 1 L1 &2 R 3 2/ NEELLEK I L O s ER. (FTRS » Hafe, 1993) & 4]
W OFEER K OSSR A BT 5, OB RKTEBOERBIEZ LA ER U T L BokrEET
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Na,O+K,0 » 5 & T HHPMESEL . BE & T (1993) LT3 &5 R UKITEBOEY TH
BOMREME S W,

R o ks od e, BEEREOBRE LRERS KLE LTEBsNhTE/ Matsumoto, 1968 73
Lo Hofi, AHED (1992) 1Kk b FHISELFENHAESTbI. 7L — FNOHIETE - 2 XA DTG
B & OFEPHMBIERHE N TV 3, SEIOSITFERTS, Si BAMho KA & L CIERicE | Rk
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TVB I ENBFESN B, NIRRT oo KLE UTRREEKILMBHI STV 5, 7k« s (1993)
DOPfRKILER OATHRER & KT 2 & 2FoMn & L TEEL & MR KILEEHIEM S E O, B
ILERELDS T 3R £ < | Fe A5 < Mg BBLWAIFSRTH 5, T OEREMKE b RE LKL
BINHER O K | 7EE R 7 7 + =2 2 OFED o DEERKILTH 5,



10
o —-
8
[T,
7 K L]
O: 6 S -
& 5 -
4
3
2
B
; -
50 55 60 65 70 75
7
6 |
[s]
5
o 4
o0 K n
P e
3 3
2 ..
1
N
0 —
50 55 60 65 70 75
7
N
o
6.5
Q 6
& |
4 . O 5% 1l K i
ST, . " K R K
n | ]
“ s e G:MEE Kl
5 NP/ &
v .,, 7/ &kl
4
50 55 60 65 70 75
SiOZ

EZ 8102 & Fezoa\ MQO\ NazO+K20 @Eﬁ{%lzl

EZ R

D) BEFEE - FTh— (1993) : BiiifoihE. MsEmRms 6 Hoo 1 ENIE), MERERN,
75p.
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X, MERAEN, 131p.

3) Matsumoto, H.(1988) : Petrological study on rock from Oninomi-yama volcano, Beppu
City, Oita Prefecture. Kumamoto Jour, Sci., Ser, B, Sec. 1, vol. 7, 9194
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B2 e 7 ) — 27 —RED /5 75T 272 L, BMEERESONTTH Y, EROERER L
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£1 BENBIUKENEER (HnbiE

STATION LATITUDE LONGITUDE HEIGHT GRAVITY FREE-AIR
NAME » 33° 131° ANOMALY
MIN SEC MIN SEC METER MGAL MGAL

ELO1 15 47.0 25 40.2 641.11 979421.481 31.36
ELO2 15 50.3 25 38.0 653.14 979419.114 32.62
ELO3 15 54.0 25 372 661.90 979417.451 33.58
ELO4 15 57.8 25 421 680.72 979413.388 35.24
ELO5 16 1.1 25 33.0 68542 97/9412.114 35.34
ELO6 15 589 25 26.2 688.44 979410.335 34.54
ELO7 15 56.4 25 18.7 691.64 979408.797 34.05
ELOS 16 1.2 25 10.2 695.69 979407.649 34.04
EL09 16 8.0 25 8.2 697.51 979408.422 35.22
EL10 16 159 25 5.2 699.11 979408.599 35.71
EL11 16 19.8 24 539.9 704.62 979407.711 36.43
EL12 16 19.6 24 522 709.70 979405.703 36.00
EL13 16 27.2 24 53.4 723.14 979402.982 37.25
EL14 16 34.8 24 556 748.80 979398.115 40.12
EL15 16 435 24 56.5 780.45 979391.654 43.23
EL16 16 52.0 24 527 808.24 979385.760 45.71
EL17 16 585 24 46.9 81478 979384.422 46.25
EL18 17 3.3 24 43.0 801.02 979387.248 4472
EL19 17 101 24 39.1 788.43 979389.908 43.33
EL20 17 17.6 24 37.3 773.34 979393.101 41.70
EL21 17 259 24 359 759.56 979396.098 40.25
EL22 17 313 24 346 74425 979399.741 39.05
EL23 17 381 24 342 724.44 979404.614  37.65
EL24 17 440 24 30.7 702.42 979410.689 36.79
EL25 17 50.7 24 26.9 68253 979416.307 36.12
EL26 17 574 24 222 660.71 979422.150  35.07
EL27 18 34 24 175 63891 979427.817  33.87

EL28 18 9.2 24 20.1 62896 979430.401 33.25
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STATION LATITUDE LONGITUDE HEIGHT GRAVITY FREE-AIR

NAME 33 ° 131° ANOMALY

MIN SEC MIN SEC METER  MGAL  MGAL
BGO1 16 264 29 218 4537 979554581 -20.30
BGO2 16 309 29 212 50.25 979553.341 -20.13
BGO4 16 396 29 160 66.10 979549.347 -19.44
BGO5 16 447 29 154 72.66 979547.797 -19.08
BGRL 16 544 29 169 75.66 979546.565 -19.61
HMO1 15 19.6 29 368 268.47 979503.652  -0.84
HMO02 15. 222 29 444 21670 979515200  -5.33
HMO03 15 264 29 543 182.00 979522510  -8.82
HMO4 15 259 30 1.2 161.07 979527.049 -10.73
HMO05 15 274 30 8.6 134.42 979532.612 -13.43
HMO06 15 206 30 138 114.16 979536.646 -15.69
HM07 15 333 30 17.8 101.63 979539.287 -17.01
HMO8 15 39.4 30 211 93.74 979541.264 -17.61
HMO0g9 15 438 30 259 75.64 979545.059 -19.50
HM10 15 47.9 30 262 59.10 979548593 -21.16
HM11 15 522 30 309 41.63 979552.255 -22.99
HM12 15 561 30 268  9.90 979550.028 -26.10
HM13 15 59.6 30 27.6  5.68 979560.547 -25.96
HM14 16 41 30 300 3.38 979561.002 -26.32
HM15 16 82 30 294  1.98 979560.991 -26.86
HM16 16 11.9 30 307  3.00 979560.206 -27.41
HM17 16 16.4 30 303  2.26 979559.737 -28.21
HM18 16 218 30 310 282 979558.825 -29.08
HM19 16 27.6 30 300  2.62 979558.301 -29.80

1C01 16 293 28 529 188.24 979526.190 -4.66
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SFF -7 BRALE 572, TRbE, BRKALE - BAR - 7B B L OEHOH 5RREITE D0
FOBRA Lt, 1o, BREHPELC S DICH>WTR, BHMOFEFPHMHEE K L. BUEORRE T2
IEPERD T, BEHOMR I LLRROEHRE. KE. pH, RREE (TSM) B XUTEE{FERS
(Na*, K', ca™, Mg™, ClI', HSO,,, SO/, HCO,, CO, ) TH?, LILOWEEHRE 1 >DF—%
oy bE LT, BB, L OBBERERL £y F IEHOWNRILOBA L BIXE, BI4vO7—
I Na', K- ©0BDEDIEE), kL, MEBTH B DO ENTWERL ERBRHIHETE 320,
BlZE. HEEETE I X 0 A NS & 5 75 Na—ClBER /KD Mg o4, Yo & LTl H- T,
¥t BRI OBRERRICA b3 LS SR oR K kFRO AT, Fe” AFLTBD., £k
BOEFERNE LTHOES BEHE 2, Ll ThHEF—F 2y FOFREDE L, PEDOY
OEBMF — s BHOWE s HETFNTLEFO, TR EDIC] OIFTRNI- LS BERENSEL TS 5, L
FioT, Mf AT, Fe' BF— 5y M OEE Ui, SHUETH B & BRI - 1 BEET,
BIEEZT B XLz,

HEBED 57— ¥ OEIC I, ST — ¥ < — 2ERER A TR0 FZFE Y 7 + (Lotus 1-2—38) %7
B Uy BB 25 — 7 13, B4 O{LFEHE 7 — ST 2B R L, YBBEEBTAN L. £0—
Blak 1 Rd, BB, TORICE., BRORENFOLDOM « BEA 4 v TEOUBEIRE HIA
E. T Y ARV, {Na'+KD) / (Na'+K +Ca” +Mg™) X100} bRLTH%, ULD
AJEEABRN 58 THlTAHZ D W TiT - 26

ATOKEE LT —d 2y bid, HAELTIhETREBEDD 3 b0 TTHSBH, BIFFH » JLE
WY « KATH « BAERITO 4 THETIC > W TROFHEHR Y I S /D E 10 HHD & DIt - 7o

2—2 REONR

[2—1|TRLE 1 F— 5y + O I HOMEERD > b, Na” & K', HSO, & SO, #LUFHCO, &
CO;, 2 72nZFhHE—0EHFE LT alk, sulf, carb T LT, 2L TN S 6 HOEZOHH O SHEHA
DOAREXWEREZHVWTREZEZEXDLTHEEERM L, Tho 6 20EROMAEED I B, BAA v
W—TDHh, HEVEEA A VI NV—TOHTORESRMEEFNCEELRBVLOT, Zh o 2R A

£1 ARSEREBROIEZF—5 OEEO—H
LB HT

#1 #2 WE (meq/l)kwkwknkihx
# FHRE KR pH TSM(g/ksg) Na K Natk Ca Mg €1 HS04 S04

29 A 21.20 7.50 0.10 0.64 0.11 0.75 0.66 0.72 0.25 0.00 0.03

31 B 45.00 7.59 4.41 59.20 2.79 61.99 6.49 4.15 67.10 0.00 0.01

44 C 43.00 7.80 2.00 31.91 0.59 32.50 0.80 0.35 20.70 0.060 0.01
.39 D 40.30 8.44 0.43 5.31 0.23 5.54 0.53 0.04 4.26 0.00 0.01

) 41.65 8.12 1.21 18.61 0.41 19.62 0.67 0.19 12.48 0.00 0.01
34 E 38.70 8.08 0.53 7.92 0.08 8.00 0.31 0.21 1.20 0.00 0.04
33 F 46.00 8.57 0.22 2.65 0.04 2.69 0.03 0.01 0.13 0.00 0.03
34 @ 34.50 8.58 0.73 10.92 0.05 10.97 0.09 0.04 1.47 0.00 0.07
30 il 48.50 9.10 0.31 3.05 0.09 3.14 0.12 0.05 0.19 0.00 0.02

) 41.93 8.58 0.45 6.13 0.07 6.20 0.14 0.08 0.75 0.00 0.04

#1 AQBERHAREERMIEZOSES #2 ERRELAHMTRLTHS  #3 alk:Na'+K', carb:HCOs +COs*"
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T, [GelBAAvELebEd&TXT DA 4O HOAEENEAT B LTS, —H., BEEOERK
B, o OFOREORREGEANCHO D EEZ, DI Vv—7 (pH4LLF) & LT acid &
WHBRRESZ, SO 2NEEER LI, I THREROREOED., ZhADERRDO D L hDign
Dk, BYERA HCO, & CO AXEHLYE LTAHAT, carb BHAHOERCAThRVALTH
5 (MR TE. RBYE GERHRBOEE & 5), I LOBIET, AT 10 EORENERFS LT &
Kb, BB, RERKOF—5ty b2 T0EORGICNHET BICY->T, IROLHILELELE & H T 12,
THEDLHL G AV B4 A VOENZTNRESDVTYEFDRT2UAHO DG, REEZRD 2ERIC
BREoWwe Ui, TO20%EVHIEIER, DT — 9 2RIATORE~NFH 54 ¥ 75 LATERLE
B, MERICFEERD L2 TRV LOEXHT 2HE L TERI O T, il 5 OLFENERIE b 720,
FHEELORIEE FiR T 5 BEEICA BRI LENBEMN T 2T5 0, $ 2 VIMEFNICERD H 2 HICHE =
WA DNENH D5, CO/RBESEBOBFEEE Lz,
2—3 RESMXDIER

RESGXOEAE LTid, e (1988) 5 Uw HHBROEBRICHA LA FELER SO~ F 4 54
Y7o e (KD 2HEBHACEALSDIREL I, 2 LEAEIE., 4 OEBONFHIA ¥ 55 55K
BHHRICRA 2 RS9 RITRY megq/l

HEERHA Lz, £9°, KA & o s 0 -
RKDF =5 &y P RSREICE D YT, 1 T -
RECEiHniraorgEke 2, T OFE

HSO 4+ SO4 Mg
, . o \
BEAHWNT, ~F4 54 ¥ 75 n5EK HCO3+CO3 Ca

Ly ASEENTHKBRO Ficfidt, < a NasK
D & BAMEEREAER . ThED ki (C) pH

PEEHSRE S]] EFERT LT 5, B1 FECERSEROKED
NFY YA VT S LO—HF]

ggg;ggﬁ}gg fokkkkkorkkE ’ # 3
H504+504 HC03 €03 HCO3+C03 Na+K Ca Mg €l HS04+S04 HCO3+C03 RE

0.03 1.85 0.00 1.85 35.14 31.03 33.83 11.53 1.46 87.01 alk,Ca,Mg-carb

0.01 3.51 0.00 3.51 85.35 8.94 5.71 95.02 0.01 4.97 alk-Cl

0.01 13.08 0.07 13.15 96.58 2.38 1.04 61.13 0.03 38.84 alk-Cl,carb
0.01 1.33 0.32 1.65 90.67 8.67 0.65 71.96 0.17 27.87 alk-Cl,carb
0.01 7.21 0.20 7.40 93.63 5.53 0.85 66.55 0.10 33.35

0.04 6.83 0.96 7.79 93.90 3.64 2.46 13.29 0.44 86.27 alk-carb
0.03 2.54 0.00 2.54 98.53 1.10 0.37 4.81 1.11 94.07 alk-carb
0.07 9.18 1.73 10.91 98.83 0.81 0.36 11.81 0.56 87.63 alk-carb
0.02  2.47 0.37 2.84 95.06 3.49 1.46 6.28 0.69 93.03 alk-carb
0.04 5.26 0.77 6.02 96.58 2.26 1.16 9.05 0.70 80.25
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L O8I S X CRENEORR LT - IEREZ, Bt 8RR TH -, TD S BRI « JLEHR] « KX
L5Th » BAbRETIE, ZhZFh 186, 118, 80, 103 ¥ — %k v b TH Y, BE 10 FHOERICHE - ez T
LD 2% I KATN S, O ED S, SEEEE L7 — & ORI, I RXERKTD
kiR pH OBEAGRIOERSE &3, Chd ATHI OBHEBRMICEAL SO THHAMEMEMNH D, BV
PN BAZE AT 5, AE T HITHN & O/KE « pH » ZREAE (TSM) OHESMERERLE
(FE2—1, 2—2, 2—3)s TNOORDLKRD &S BEWNPHARN S,
(1) 7kiEAHS 665°CEMEZ 2R A 2 Ll EdH A THETHRIE. KUFHT « BUNTT « JLEENT « BT cdb 5, 2o

OTET VbW 2 B — B I ALE U SR « JUEHET « BB R - 7 5 V% - JLEk

x£2-1 KHERBROKE -« pH - BREESR *®2-2 KHENEBEROKE-pH - BEREESO
DBESHER KE) BEESHGER (pH)
Temp. pH
(C) | 25 [25-35]35-45145-55]55-65|65-75{75-85(85-95| 95- | &t 1223 [34) 451561 67]| 78] 89 [9-10]10-11] &FF
Tk bt -1 204 8 bt ) N 8
K 11~ BL15] 0 131 =6~ 8]~ 12] ‘5] 66 K © 81" 31] 231 -4 66
Alief 3{ 18] :59] ® 56{~ 12] «T1] . 1D} :22] 186 BIF o7 8} b 12] 781 77 -2 186
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HEfH 2L 8- 7k -5 17 e i Bl 5 6 17}~
B | <Al -4l 1. 2 8 Hi 44 8
] 1 = i 1
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HHEH -1 e 2 9 HH 1 4 4 9
FREER] - 2 BRI ARG 20 -1 . d
EL‘EI*J a1 1 ﬁp‘] -1 1
& 4 1 1 & 4 h ¥ 1
PR 3 [SEEE 10 e e 1] 8 - 10
HE (.4 26]- 19 .88} 8§ 121 .7]-. 9] 118 HiE 1 il .20]. 5811936} 27| . .1 118
= 1 BB ] 1
E A 8 ) 3 EI 1 1 k| 3
mEk | ib4liel sl a8 1 27 0% 2y 12{ 11 2 27
IR |- <1 1 AL 1 1
BE - B 6 E&S 3 3 B}
= 1 1 = 1 1
R 1 1 g 1 1
BA 21 11 22 35 EA 11 21} 12 1 35
il 4 4 =] 2l 2 4
TR 7 7) | BEE 6l % 7
Xa 1 41 15] 585 5 80 PN 1 5l 12| 82 80
XH 1 1 KH 1 1
18 1 1 [ 1 1
= 3 3 = HIE 3
N 61 .21 .51 4] 3 20 EH 21 41 3§ 10 1 20
PrE | 4.2 6 T 3.2 1 6
¥H 1 1 FH 1 1
T 20 -2 5 Fik 3 2 5
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T B N i 20 IREE 121008 20
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IE N 4 iEl i 4
Hifibt -4 12 211 34 121 11 6] -3] 103 BT 1 2{°36f 62| -2 103
&l 541 50| 154] 220} 147| 42] 41y 36] 39| 783 il 3] 10] 25| 10] 17] 113] 278| 314} 12 1] 783

JKif - pH - ZRBEAROMAMOKME O (A-B) 3 AUEBREERT,
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SOBICRD B L WFHFETH B, L Ly REBEEOBICIZBIE T 5 5 &5 BEmENG KL FAE
LEWZ &S, THAKLLAOEES 2 WIERBKERT» S5EY D 2HBEMELZE AL TRELR
Vo AWFROMRE EZ ORI NP EELN DAL ERTEROLN, WTFNICE L, KT ICRUH
(I FEAET B KD 65°CLLE D — B O SR IR O E RBREWEHTH 5,

2 pHIZ-SWTR. WFhOHHNG 655 9 £ TOEONE N, MR GEHIFT - AEHR « HET - 1L
THM] « BT « BARBEHTIC A Sh 345, HHT « AIRIIN O 0 EKRC &, KR & Fkkic £ OFEKNEE
KINDOBEAITBHET B EA BT ENTE B, fEKILD SEENZALE IS 2 RIERILN « B BER N E
T AHHIE YV TR, KFFEO LNV ST 2 LR TERVLA, WEFR&KE 20°CLL T DR
BHOBRTH B L5, FEALMEDOBZ S SHLHO X 5 R TRRE{L S OBRIbic L v Ak L 2
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L. TTTRICERA £~ s B4 2 v OZnZF O MEEE O
D 5meq /I WV, WD THREWERODLITVWREDO DT £
EDT1IDEHASEE FEEDIEMBRD LS ICEFEIN B,

(1) S0 (1&E. (2) JuERT (8%, (3) AN (OF).

(4) BelEr BFD. (B) HAnbelr (787D

ETONN OZEE I H 505, BT & SLERT RO THRTH 2 K% <
SlxEELTBD, BEOEBENRLIATHLEVHITEEDLD I}
W

T, REMHE B3 LEENERESHN (X 2) ORI &
D, PALHENE 122, 3D EBLRDVTTRRAIET 5, 188, 7
ELBFHICR, 5 TOBEEABGMILT %,

(1) D EbAEMOF— 5 €y b EAVKAE, >, Mg HSH
MTHEFERSERBTERFBOVTEMHELE BIAEL), T
i, Mg™ A SRS TIT B S R wh, 5 VBRI T %
BB oBERKOHO Mg™ 1 Na'y K, Ca™ o ¢ ki &
LCkFhShhBn EERBRLTWwS EEbNn 3,

(2) Ca” ST YKL & 72 BHE RV, BIARIC, Ca—FRERE
(Ca—sulf) & Ca—jRlEts (Ca—carb) BWFEHAT 3, < OHEMH
b Mg" LRI LS I EERA 4 v orhCa’ M TITHT 5 C
LIRFNTHBTEARRLTWS, KB, FIADOHFERBELT



BRO L S I—IHEEZ 5N B, Ca—sulf HOEROTCEHMIBIILVEN O 1 FILERITO L PIOATH M, T
NoRVWTNOHBA VY v ARG (FEPELE) O_RNBHECHRUAERRTH S5, LL,

NP LOBB AT iR, T v Y v ARSI OARRICBIT 2 BB % O L Rarh-o
ISR DB ETH B, — 5 Ca—carb BIFER T, AN 2 Fl. HEITI 2 6lZ LCEARN 1§47
T B, FDOHEM b Ca—sulf HOBEREERECHREE Y VY v A IRIEREHR S N 555, & DR
BRI ESHBOFHE LW,

3) BHoBEFBI-OVTR, AT ELTEZONSRE 2 FEON, EBICHEAET 203, T 6EHT
H0 (FD BRERLEICHT 2EER0%BEETH %, b 57V VHEOERRKD Z hid 516K
THo, BEREIERHODEWT ELNh 5, TOHHD 1 2L LT, BA A vyBEIMA 2 vhroDs
K BMBHEOERBMBERICDIVWCEBETFONE, ZOBIKBREL i, 7vh ) R (alk—
CD) DR EV- T —2Z2RTIE, BUEROE(MA A v 3R kKLFEBEMIchkTsLEX 6N
DT, Ao ERARICED B KILFESEPIh T IR E, T LEBLCEIETEEN L LW
DBV EERBLTVWESDEEbNS,

BT & JLEMMc RO N AR — 7 vh ) —{tPR (acid—alk—CD EEeME—7 v Y —i LY, B
B (acid —alk—Cl. sulf) iF. HE{WIA 4 v OLBISHT 57 0h VeHhA 4 v OYEOHEN 11T
b TRV (1.0—1.2) D& 3 BEBKOERT o+ 2 1 BT T vh ) —HEbR (alk—CD &
DRGHEENEAT 5 b0 LRSI, BEORRKIZ., MRS EEA SN 5,

(4) FEEmREAER (M2) » 5. REoBELHiE. BRficEhLcwsl &nnh s GIN
T« BARREET « JLEENT « BRRSIHT o FEPSHT « AEERD, Th o OHEIRNZ. B LWk L, R sEETET
— BB L omgitto X e LTS EO KIUEEBAHT 5BV LBELTWwE LA THD (X 3),
O ENEZEHORENRONAIECHIES LW b D LEbNE, O &id, RERLEBE
APMRT 5D OEERBEHTH A S, LkrL, —FTEEER EMtRToIEHLEHO2
HEBBELET I b 6, EHOHINNTRIFICREESZ VWHLI TREBVWI LS FLHHETD
o TNRASBBII NSEHERRECTHLLEZL 5,

T, BREBOEIATRNIE I T, ToH )R LA 4 v EFXERS & T 68D THEED
BROLWVERKELEL, 2h o REREEO WL ool (FERHT « &4 IR « EKR] « (L&HT « HH
B &EEHTICOHT 2 &b, ChoRBEOLHABRVWLZNIEEL.SDOZRFEET S &
ZibNb, TO/RHO>VTIR, KOLERMEKREETTD B E L TN D 2 LELD B,
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ER OKEIEEERE O 2 K HiEE LT, AFEERAROYEABCAHT 2RROFNT -5 O
B« B X CRAKO RENEROERETT - 120 AP X0 BAORROSMIRE « REFOR
BO/LENEMARET 2 EMNTE, S, KRR 7 70 —F Th- 12l bhphbod . WH>HOD
Bbkd BRI AR EHT T &M TE, HlAE, BIEROBEL, tHL ST L Y HORROE NITHEA
DIEWCT ETH B, TNOEFMICRIT 2 &k, REEREROMHKEBKEU S L ThHELEX
3, A%, SHETNCE. 2 VIREHIRT & O X DFEL WIS, B bR 2 FHRSRET©
2L VREMROERET VIV, REOEKIC B T ARHPORRKEFHEET 2D TEEL,
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Mg-sulf

10 {alk-Cl,carb

11 alk-Cl,sulf

12 Jalk-carb,sulf

13 ]Ca-Cl,carb

14 |Ca-Cl,sulf

15 {Ca-carbsulf

16 |Mg-Cl,catb

17 [Mg CLsult

18 IMg-carb,sulf
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0] O] O] O O O O = O

19 lalk-Cl,carb,sulf

20 |Ca-Cl,carb,sulf

21 {Mg-Cl,carb,sulf

22 lalk,Ca-Ci

23 Jalk,Mg-Cl

24 1CaMgCl

25 {alk,Ca-carh

‘26 Jalk,Mg-carb

-
gmlo—-moo

27 |CaMg-carb

28 |alk,Ca-sulf

29 jalk Mg-sulf

30 [Ca,Mg-sulf

31 lalk,Ca-Cl,carb

—f ol

32 |alk Mg-Cl.carb

33 |Ca,Mg-Cl,carb

34 |alk,Ca-Cl,sulf

35 {alk,Mg-Clsulf

36 |Ca,Mg-Cl,sulf

37 |alk,Ca-carb,sulf

38 lalk, Mg-carb,sulf

39 {Ca,Mg-carb,sulf

40 {alk,Ca-Cl,carb,sulf

41 {alk,Mg-Cl,carb,sulf
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42 |Ca,Mg-Cl,carb,sulf

43 [alk Ca,Mg-C1

o

44 lalk,Ca,Mg-carb

45 falk,Ca,Mg-sulf

o

46 lalk,Ca,Mg-Cl,carh

47 {alk,Ca,Mg-Clsulf

.

48 lalk,Ca.Mg-carb,sulf

49 [alk,Ca,Mg-Cl,carb,sulf

50 {acid-alk-Cl

51 jacid-aik-sulf

52 Jacid-Ca-Cl

53 )acid-Ca-sulf

54 lacid-Mg-Cl
)_53 acid-Mg-sulfl

i

56 Jacid-alk-ClLsulf

57 lacid-Ca-Clsulf

58 Jacid-Mg-Clsulf

59 |acid-alk,Ca-Ci

60 _{acid-alk,Mg-Cl

61 Jacid-CaMg-Cl

62 |acid-alk,Ca-sulf

63 lacid-alk, Mg-sulf

64 |acid-Ca,Mg-sulf

65 |acid-alk,Ca-Cl,sulf

66 lacid-alk Mg-Clsulf

67 |acid-Ca,Mg-Clsulf

68 Jacid-alk,Ca,Mg-Cl
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69 lacid-alk,Ca,Mg-sulf

70 {acid-alk,Ca,Mg-Cl,sulf
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alk : Na*+K", carb: HCO: +COs . sulf : HSO, +S0," . acid : @tk (pH<4)
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AEE . HEEOREOLTUO TR L d i, BRKTOBWET VI =9 2 OFERICEIT 2 9HLF
HIFZE 21T - oo WERNA R, (VSR IcE Y L 70 Eic BT 2 ZEBRWRF OBE L. QO HED
BETRIT, Fi7cic &5 B0 - ERRIC BT 2 RBER E 2 hiIC > W TOE T ORFHERTH %,

2 WMEBTIVI=9LOSHE
2—1 Sk o#ER

BRKPDOT NI =y LB, BREOBRKERL LB Ing, /L RKiETH 2T E0HEL 0.lng ¢
EFRIBZESLELIETH 5, BIFEHRIN TV BERBKDOT VY =9 AGHEDE L IOTERE DA
DOMSTLLETEZdDOTIREY, £ T KRIGRTFMEIC K, FiBohEERVWET I &I
L7,

BOOHTERE Z b o0k % LECROEEOZ/DICBT 2 BMEERICANLG L 6, XD 5HRFK
L. BOENTH 5L Licbowx U CERNBIRETZMA o, FEE. BHE, BER/KPOHET vV
=Y LAONHEE L TR LI TR AR THEIES AR, ICPHBANETH L EELTVE (R
PRI 02 ugAL 2  JHO. 1986), T DHTEER. BB OTIRSLEE - TL0FHIh 20 S LoMH:RE
SIS hICIh, HEOREOHEATHS (L, 1994, L L. COSWEEERH»E 0 SMmE 7
B (2,000 HTALIE), HEATISHEOETHY, 3 2 F OED SWBHEATEIBSBSOLAMETH
LLEDLEBEBIBV, 22T, REOWRE LTIE. EDO LD BT IcRiE 1l fE & Pl
SN BRI ER - oo

B4 OMBOFKER, Coh7a—w e ~Mx vy bk (LT, PV EREFES) 2RRRIC & 2 HE ok &
LCRAR, TOHER. EVEEHEK 64X10" EBEHESNTVWE 7V =9 ADSEEEMrOf
THRGEBREOHHEICA D (FH_LFWF. 1978), L b, AEAHOWIN /D75 < (BT 0.1 2L
TN FfaOESLE OREIZEL S /NS Wi DEE LAt halfEcdH 5 (Dougan and Wilson, 1974),
I, TV =9 A LKBBENTHBD TEEBEA A Y2RS5 7 v R4 & v OFE DL iR
TEDSIL - ke 5 (AU AL, 1978),
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[REoFE]
oNFHRFULYVF M I VEEEEK (30%) LT HMT &SH&EED

HMT (H#) 150g %44 350ml O EIKICE»§, WEERZ A ¢ pH % 6.1 I L1288 (pH » — 9 %H]

W3, EiEKkESSRMATEARSE 500002 3, ®Y =F L VHIRTET %o
oX VT xFviul vigi (01%) :LIT o-phen &I&ED

Hipe Fosvirrveov s () 50g 24 400nOEB/KICIE» T, Thic 0.5g @ o-phen (FF

B ZINA SERICTAR L%, RBKEMA TEAE% 5000l T 5, R ) = F v VIRICRETET 5, B8,

COWRBIHLI I vy 7 icEFZRmT 508, 2 he dRRRE W,
oFmAFaA—INeNfA Ly MEIK (0.0375%) : LPIT PV &H&ED

F—# 4 PRERIC O Fa— e N 4Ly b 0.075g ZRBKICE» L, 25% 20000l %5, BE
H 5 AR ET B,

o T = AREHERENE (1,000mg,/2)

FDEHERR O JFH IR RZER (N — 2 E 0.IM R 2R\,
o ZDffh : 10%/KER{LF b V) v AIFIKE. 0.1% A F vt v v VHEREE
(3% fo # 17F]

WnlA AT S5 RAZAMEMT B, THICTIVI =9 A0-T5ug 2BURKRERED 15005 5V &
HIHMA %o WEMSDIVES L. ZRBKENA 15nRE TR L T <, ROIE/FIHE > CRAIEZ
ZTVE, BRERBIE S, 10%KBRILF b)Y LABROVLER (X F4 Ly VR E crh
4 5 DINEREREH 5 UHRHTEH ). o-phen IFHK 1.0, PV F# 1.00ml, HMT EHEAK
5.0ml, K TEGEEDLEEZ L. BLBAT %, 20 03 EME Lk, Ll I X EVERWT 576.5
nm THOLE ZHIET 5 (ERIFOFKE. LiLoERICEABNEZED O TEEEMZ 1),

2-3 ® B ¥

B OREERIEIC LB > THEEZTVI =T A
DORBHEER 1 1R, A LdbuEitd, o 1
8181 BN - MARER TH B, BB, £
Zoredic, WETRILRAPTETRST (1978) itk
EhTVWa7os7iu— Sk 2BRERED
FIBCR Lize BSOS MIE X S i 0—0.3mg,/4
OB T RIFSEREER L (HBIRE 1 0.9997).
PBYVERELSHETHE 8L DE BAE
0.100 iZ#HM T 5 7V 3 = v LBE [ 0.036ng,2 ), 0.2+
o, TVI=ZVLAEGERV, WDWBETS VIR
WOWSEEE L, 0.042 THOIGRETEXSHDTH 5, 0

2—4  [EINROKE Al concentration(mg/l)

i FEFEE A O BEHERINE X 2 AR O 1 EOAFa—ibe X4F Ly M3k
FRER AR LIRT, BREFICHVWZRRKE, RED RERICKBTIVI =9 LORER
R12HbOERR LIz, $75DB, Na—CIB, Na— Gt ok i o
HCO, &I, Ca. Mg—HCO,, Na—Cl & Na—HCO; ®
BAMO AFETH 5, BB, TN SHERASEHI. WFh R EINA TH 5 (8 0.1M), Na—Cl & Na
—HCO; DIREMTH 2 KRB OME (EINER : 103%) DA ST LHIGRETE AR TRV, L b,
EINBLREIECHE V- s b Tcdind | BICROES OFREHARE Litwv, LALE

Pyrocatechol Violet
0.8

Chromazol-S

0.6

0.4

Absorbance
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0 0.2 0.4 0.6 0.8 1



Mo, IR (T ofEid, 1 EXEERAWET I I Y AEERBEORMERICE 1T 3 EINE

BRI O RBR OB T T
LHmRoRERoE |~ N F AR e | et | 06
DL W) A131E 80— %%%/\(9%};1@//15_ Na—Cl 0.160 0.135 84
120%03%@@“1"1% 2Tl AR E‘%g’?ﬁfzﬁ% | ca, Mg—HCO, 0.080 0.092 115
Sfehy KEOUERANIC 15 3 @ R Na—Cl+Na—HCOs |  0.080 0.082 103
bl o CRIERMEEH | (93/2/23) ’ ' ‘

VBT ET AHEERT | s 2‘%27312%/%# Na—HCO; 0.080 |  0.097 121

TENTED (IR, 1980),

AN AN s B O Z ®2 EoAFa—«NAF Ly bRREEEKICLS
BRIEARINIS I AR & TR OB A ERKRDT IS =0 AOEBAFBE
LEENIMD B 1D, BOT ERFHAKR DTSR

2 14 BT =3 o N ICP—MS
REEEL. CEREEFREROV L BAKREL 2 B8 (?fg/g'%) o <G
KA, AEEERETH I, COARD (mg2) | (mg/2)
0 B PE T I W, %%;;3/253};1}2/‘/15)_ 0.37 0.23 0.36
2—5 FEEEloS (EEERINED) HABRBRERI; 48 4T 6.4
e it g . . 200m (88,71,/27) : . .
IR DS AT - 12 mRKIc >V T, Bl =
iR 0.080 NA NA
BWIEEBA L, 7V =9y ADERET- ‘“£%@é§%ﬁ: :
fro FERZEZR2ICRT, BB, sl oL ,glf)om %27/12/24) 0.028 NA NA
ICPEENHTHOTEIESLNL TV EDT, (REM) PE: ~N—F VI w— 48
mﬁ@f:b@:ﬁ%‘:*&ﬁ L?’:o ICP E%ﬁ}*ﬁff YG: Bl 7FYF 4 ANV AT AR

B NA: not analyzed (43789
EIEDBO—FERLTEBY, 10pug,/ L A—

T~ TCOMBINPOETH B, 177 L. LETITCREELLBOEL KB L, HATRBRK DO
NaCl BEEM 1g /0 A 124 &, RMEEIC X 2RIDES 50% %2 K& FEY ., ELWWEERFEIEIZL
{H-TL BT ERMRLTE L,

3 FIIZUALSFO-HOELHERER

3—-1 B 3 %ﬁ %%Eﬁ%g)ﬁ:;ﬁ—};??ﬁaﬁgﬁé
IR U RO 7 0§ = 9 ADEREEE] HRBOR Y RORERER
Aol BBYNEY Yy — 2B ERRREBH | okt e 99.3°C
200m (3o 2 WRICHA 1BV L 2HE SBEOR Y | MHHAEDE 1 0.95
LEDBRDB, NV OMTHETEEREO I O AF = v 7 fe § if;—ﬁl‘ % HO  99.74 (vol.%)
EfToTWB 0T, MrikBEEcRiEL»S 5 L 3EZ o IREWBRL A RS
NiZV, 2 THEEORE TN LI t— v F e H.S 3.4 (vol.%)
V¥ a2 — 7 STEEOYY — Bk 0L R A B L g%gs ﬁf
TH 3o MBI T — 5 2 HA TV BEHY K pH 8.0
NEY YT —2BHIEOOTCEHER T F— % Na 1,160 (mg/2)
¥y b %RE 3T, FERREERI2 1R, M2h 05 Iéa gig
B S, RIRIHER 0 O L TR EEY O BIRIHIRAS 1 Mg 0.032
RUTIGR T B B4 < LB RS Vo AHED 7 — 50, 2 ot
oy b O U, WEEE OBE TR U IRl S0, 5.2
BRO XS, HLHREST B hlERI T v <
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YDF =D LETfESNT-C &
(Chiba, 1986). (288 & 73 < SEE&
WIEH L THT, RIS L&D
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BIRT LA, T = AEE
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A—F—ThHs (F2), BB, D
& O ICEBOTRRKDHTER. F
Ak dsm{tHaBEa0bs &
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(A/3%): 0.37 ppm /
/50 ' 250 !
BRE (TC)
H2 BRUNEYEYY—2EHEBERKOHED
BIEH—BER

SRR =TE BN — AL iR - v
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. 1

SAMFLE NAME : BGRL (Kyoto Umv ) Well 200m
| ) ) Measuring conditions (Toshiba ADG301)
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