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Geochemistry of the Ubako Hot Springs, Hakone Volcano
By
Tomio HIRANO and Yoriko TAJIMA
(Hot Spring Research Institute of Kanagawa Prefecture)

(Odawara, Kanagawa)

(Abstract)

Thermal waters of the Ubako Hot Springs are chemically observed from March to December,
1968. Relationships among the contents of dissolved materials, especially meta-silicic acid, pH,
temperature, and outflow are closely related with rainfall. Following three types of hot spring
activities are recognized in the temperature-meta-silicic acid diagram (Fig. 4).

(1) At the beginning of outflow and during March and June, hot springs seem to be saturated
with dissolved materials of volcanic rocks.

(2) From July to October rainfall predominates and outflow of thermal waters also increases.
The content of meta-silicic acid, however, decreases and deviates below the solubility curve of
amorphous silica.

(3) From November rainfall gradually diminishes accompanied with decreasing of outflow.
The content of meta-silicic acid again increases and approches to the solubility curve of amor-
phous silica.

Som: considerations on the origin of the Ubako Hot Springs are briefly discussed.
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O R T BT h WTIRR B WEETEF 75— K3 H B IHTURIT B 1 2 IE I ) Shic,
TRECR S ETFFERT R IE 64, OB FFRAAAT I TR S T B D RIS 2 L C THW /2,
T ZR) IR TR IPETR AR — 1T, M IEHERRE D SR RIRIR I Willih 2 Wic IS wic, ROREE
WIZERHR IR, METHHE O At RC oW TR e e vwicidE, SHiC
RIFRE 2 LTIV 7z, FEERSEAENIEE, [RMIKK, MPEER RISIRESERE O S Wi
B ORI 1 Sivice BLEDE I E L SILH LD %,
KRE, TRADOER

METF BT LLHEREY) (CCy)(Kuno, 1950) DER DB S HARBIH L T R TR
1140~49°C, pH3 OFRMIEIETH 5o T CITKIAE, HTFLTI W TTHHEARDOTRWER A — Y
v 7Tt R X D #0100 mE CORICERE 2 BORRTKEBE S S LML NTEHD,
Ze K B DR RIE T DL T D TEERE IR, BREHERIBERCHOEIh TS (El1-1~
1-3, KAKiEH, 24, 1968), HFED>520~50m D EfE DR RIZ40~60°C, pH 2 ~ 3 DRt EENENE
AL LRSS (C Co) WWHERAL , ifiE50~100™/g TREENLEFFEITHN TV S (KA
13709 44, 1969). HETIHRIE T DERE OBV RNV o 72 AHEIC 72 D TH D TR LA
HARI O R 2 iy, LREVWICIRBIRA A ICRIR S hE RESEERE e L TiTd (R 2,
KARIED, 1969 JRXD, MTILRFAE CHE L I - 7oiRRITIERRB ONEERMEEE R bk 2 5 200
~300m DIRE O B RIZEHESE R IETIBR & EEBGRS R v E Shis (RRIZe 94, 1969).
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£ 1—1 % B
5 ] BB HE p : [+
iES B R & gokeAR| RS B S BRI o gemmmy HY | L
143 EH%—&L!M7H§%5§%%N —132| 721 | 0.504 | 0.032
144 Qgﬁ%@%ﬁ fn.zugmsﬁ o1 | 491 2.9 | 763 | 1.31 | 0.020
46 | ® N % — 4l 7.18% 43.6 60 % 0 3.3 924 | 0.483| 0
£ 1—2 oM B
=l g 1 | 53 BEE s+ +
arEs] ® or & wkeRe 8| RS | PPE m Lt | K
| 222 ggﬁﬁ%%ﬁ%ffk 43. 8.24 78.0 414 74 | 6.3 | 1967 | 0.060 | 20.5
£ 1—3 E R B
piws| B & wkeAn Bhdl | RoE BEL) w0 memas U | ko
145 |W£§%§§? 4L 701 435 | e 82 7.6 910 0 12.5
| %o % o 42224 575 525 79 | 81 , 1269 0.068  12.1
182 ggﬁ%@gﬁ . 42.2.24 55.0 610 108 8.0 | 1342 | 0.020| 10.7
24 | % W % #  4.10.11 62.8 515 70 82 | 173 | 0112 215

AR ESIHR)RFITESET T SHTEDOHA ppm.)

BARERBS SV PH: LAVITH/KENHE LB 5 & (1) BHEORNE FITRIE
3E < IRV EE49.7° CETER L7z, MukE2EmUBHESE L T EYIT (0D, Sulix
OB T 5, BlRIEHKERSERZ S -7 7 A2T~298 Db LI1ZRIAIF 39.5°C £T T o7
Rk D SRIRME T 2 ~4 BCE b, BHAMITMHKE 6 B HIZHABHEZBDRD Eh
WX, ZORADREKMERIIE X SHEIR V., CRIXKBERAME L D Ixt L ARTFRE BOMBK
BBBELIDDLEZOND, E» OIS LItyLzis zoh (D , BAKEORADE L
LICHRBHE DS SHETRIBIIHR A EROBEREZ TS, BHEPE RS L 853004 2
Bl ERBETIRET, LrL ZoMOBFNERIIUADE T rrbbT #mL T,
ZDIFFMERT (1) WETFvTnL

BH, BROMIE3.00£0.06T—ELTWV5, L, BLWEARDS LHIZOCL B
(PH3.2)e SRR IGROBFNHRLRIBE X BEL—HLTW3, ThbbELL
K X DBHEIIEMT 228 RIE L MIBHEMHEEILRS L, HIZEL 5,
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B OB R
K+ | Na* | ca2t | Mg?| A+ | & | c- Hso4-’ so42-| st !H23i03| @ st
5.48 | 33.5 | 61.7 | 15.2 | 10.7 | 127 | 8.23 | 11.7 | 349 | 369 207 | 703
2.52 | 31.0  64.6 | 156 . 9.14 | 124 | 7.19 | 34.4 | 392 | 434 | 200 | 758
6.00 | 38.0 | 86.8 | 21.8 « 12.0 | 165 | 7.06 | 7.3 | 454 l 468 | 255 | 888
B B B
 Nat | ca?t | Mg?t| & Cl- | SO42-|HCO,~| COs%~| % CO; |H,SiOs| 8 3
169 | 211 | 70.2 | 471 | 33.5 | 1099 | 14.8 — | 147 | 177 | 251 | 1001
H OB B B R
Na* | Ca?* | Mg | gt | cr- | SO,?~|HCO5™| COs?| 3 | CO; |HSiOq #5 #F
63.0 | 119 39.6 | 234 | 18.4 | 282 | 360 | 0.42 | 66l |21.6 176 | 1003
8.5 | 140 | 84.9 | 326 | 19.8 | 381 | 590 | 1.72 | 993 |14.2 244 | 1577
64.0 | 169 | 68.2 | 312 | 10.6 | 59 | 288 | 0.68 | 895 | 8.98 | 231 | 1447
145 173 |102 | 42 | 21.6 [ 699 | 526 | 2.48 |1249 | 7.97 | 275 | 1974
1200
it
E] (1) patssns 6 A TR
H (I) 7RALA»BI0BTAH
0% () UAEA»bI2RthA
Amorphous silica, Siever (1962)
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KR, T RLOBMRBE R AL R IR 2 U< 2%, BT Mk
BlOMRZ S L eEET 5,

T DHIRDIRFE DEEERERE RIT RIS KIC X VIBB STV 2 2 Lok E & BHE,
RIRFMHE, L COMR» LSz Shiz, ZOROBROEE 14+ (Na-, Ca--,
SO47738) OHHRIRIC OV CIEFEFiE > (1965) %2, AAKIEH (1968) BEHL TV 5,

B, FRRBEEL Y Y » OIS %< OWEEICE D A OFETHES AT 1D, &5
RECED VY A OBEMERSHZ LI > T V5B, K412 Siever (1962) DEEH > U » O
MREEHIMRTCAT 5 & (1) O E X< —KL T3, EHIEHS 6 RizairT (1), #
FBRITTRRBAZEROKILS 7 R)EIEE A EHERTEL R L AR SHN TS & Zz5h5,
BeKED S <SR BEME (1D, BHES S A5 ONTERICIINLDFRN KEHD,
FKICXSRMRARE BB Z EnTE D, kBN D BHBSRD LT E (D, HpSiOs
BHWERI (1) GETFvwTwL,

RIT, T OBRMBHREIERIIBASKES, HTOMMME TR ORI X - Thi =Hbh
RIDTHY, BFOEEBED Clm 2 ELHAIC X - TWW T & ZIBROILEIR 2 bR %
5. RBOBMHEEROERSTh 5S04~ DHHRFIT KE BB K N 2R DERK S TH 5H,S,
T, RO TRLSNTAL LD DTH S, Ei, BEFBROLERST Na/Clok (BT
) %% -T%h%25.6~9.2Ch 0, BIEHED NaCle £ Bic 4 T TR KL 2 ic FbiE
DD LE 2 LNT 5B ORILMR (KAIED» 24, 1968) TriNa/Cliz 0.92~1.07 T
b5,

HFBROBRMBEEE R OCI- BB EDNaCl 2 4T KIUF A BFRTEBING & LT
b, BREOEMA*OKIFD 1 TH5, KIUERPBOBRZEH L TH Y ERE»S S Cl-
BRI N D 25, EFICIECl 2 S5iITIE L A SRBOBEREERIZTEE LT Wi
Exzbhb,

o L % E K

' i | ! . N =
Mg2+, (ToFfaD AB+ g CI . HSOs~ | SO&™| # 'HeSiOs| @8 1
2.1 | 0179 | 152 | 1554 | 911 | 29.0 474 | 512 | 261 | 928
20,9 | 0,072 | 162 | 1688 . 9719 | 107 487 |, 506 ° 261 ' 03
196 | 0015 | 150 | 1534 9187 | 32.3 48 | 522 258 . 933
212 | 0.02% | 161 | 1608 959 | 301 484 | 528 . 268 | 952
24.3 0.099 22,6 187.2 7.15 i 52.4 526 | 586 301 1074
18.9 | 0.0 11 | 1351 634 | 17.1 451 425 | 23 | 79
185 | 0.0 12,4 | 1423 693 ' 286 424 459 | 255 | 856
19.4 | 0.0 1310 | 155.5 6.99 , 30.4 450 487 | 37 1 900
200 : 0.0 134 | 1633 | 684 | 323 480 519 268 | 950
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EP2L) * SiO#H SO B LTI A LTz, £ 2 7 1B (HeSiO3)— 1 + 7 1B (HySiOg) THRFT
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