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Geology and Hotsprings in the Marza Thermal area, Gunma Prefecture
By
Hisayoshi Nakamura & Tak_ashi Hirukawa
Abstract

The Manza thermal area, Gunma Prefecture, situated on the western mountain side
of the Kusatsushirane volcano is one of the typical volcanic hotsprings in Japan.

Fumaroles and hotsprings are distributed along the Manza river. Fumaroles named
as Karafuki spout wet vapour, and hotsprings are charactrized by strong acidity and high
content of C and SO,/ approaching high temperature zone. Judging from the similarity
of chemical properties of condensed water of fumarloes and hotsprings, it is clarified that
fumaroles in this area are strongly affected by underground water ; and they are regarded
as secondary vapour emitted from the boiling acidified underground water.

The altered zones are divided into siliceous and argilaceous one. Siliceous zone is
situated on the eastern top of argilacecus products. The dyke-formed argilaceous zones
developed along the high way from Manza to Karuizawa are regarded as deeper facies of
alteration in this area. These are composed of unaltered two-pyroxene andesite, week
altered part, dark blue clayey part, (iron sulphide zone) and white clayey part (Kaolinite

The analytical results of each part are shown as follows.
(1) SiO, has an intimate relation with the balance of iron and iron sulphide.
Concentration and migration of SiO, are caused the compensation with the loss and gain
of Fe content.

(2) TiO, and ALO; are unvariable through alteration process.

(3) MgO has a opposit relation to K.O between the dark blue clayey part ‘and the
weak altered part.

(4) CaO and Na,Q are decreased approaching the centre of alteration. Altered
zones are regarded as the products formed by fumarolic action in active time, while hot-
springs emitted from these altered zones are produced secondly by the underground water
mixed with fumarolic gas. According to the distribution of Cl’ content of thermalwater there
are two typeé of hotsprings in altered zones. One is the type showing high Cl’ content
in the centre of thermel activity, the other is low in the centre. It may be probable that
the above-mentioned distribution of CV content is under the control of diffusing speed of
fumarolic gases through the country rocks.
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B1E FERBREHEIK Y A
oy ’ y Temp. Acidity | Total Free Total R
No. | #MREIMHA | “oo)"| PH lmleqn socr| Hs |TSM| Tgpo, | O | NH®
1 IO AR | 93.2 2.8 | 5.74 783 | 6.3 | 1,571| 141 245 0.5
2 ” e | o85.1 2.7 | 6.62 725 | 66.0 | 1,405 | 123 179 0.5
3 | % @ B No.1 | 55.8 2.8 | 9.37 659 | 47.9 | 1,070 | - 112 104 0.8
4 P No. 2 | 88.0 2.8 | 7.13 672 | 37.9. | 1,255 | 127 236 0.5
5 | B B OE 5 | 62.6 3.5 | 5.63 66 | 84.8 155 43 11.4 0.4
6 | M BB OE ¥ 16.2 3.8 | 0.68 721 0.0 200 46 14.2 0.4
7 | & m o % 145 3.3 | 1.26 122 0.0 265 51 11.3 0.6
3 H O & % % 811 2.9 | 7.29 743 | 58.0 | 1,310 | 126 184 0.6
o | % @ B No. 3 | 7.5 3.0 | 8.9 859 | 72.0 | 1,525 | 219 241 | 0.5
10 | BEREEEILIE | 54.0 3.2 |12.78 368 | 719 645 74 47 0.5
11| FREAES No.l | 62.8 2.9 |15.21 925 | 107.3 | 1,230 95 154 0.6
12 P No.2 | 59.5 2.9 |11.97 835 | 57.4 | 1,172 86 164 0.6
13 | m & JE H | 70.0 2.8 | 13.68 712| 55.4 | 1,085 | 125 | 161 0.6
14 | M # No. 1 | 90.0 1.9 | 24.0 1,270 | 28.4 | 1,903 181 70 | ‘05
15 p No. 2 | 93.3 2.1 |20.4 1,440 | 15.2 | 2,977 | 401 773 0.5 "
16 | B B w bk BT | 90.5 2.0 | 78.7 5,320 | 18.9 | 7,498 | 393 40 | 20 *
17 | Z= oms g W OB | 95.0 1.7 | 63.2 4,650 | 11.7 | 10,556 @ 393 | 3,414 1.6
18 | Z= mE B & ok 94.5 — | 3.00 20| — 146 22 77 0.5
Condensed H.S CO.+ (S0.,) B A
No.  Temp. g0 (voL%) (vol. %) (vol. %)  (vo 1 ‘%) (vol. %)
7 A B B ik N {54.9 40.6 0.3 {4.2
AN A= kS G A ZE W 048 99.4 0.3294 {oaﬁe %018 0.0252
TS T 41.6 39.6 0.3 18.5
B. #i . 94.3 99.3 { 0.2912 { 0.2772 {0 002 { 0.1295
. j29.3 63.4 0.2 7.1
C. K¥EB 985 99.2 { 0.2344 { 0.5072 {0 0016 {0.0568
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B OSAR LI oI N D 033 B
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(1) FEREEFHCHERS Lo

CV (mg/)) KiE (°C)
_t@tziﬁs,yaﬁ 104~245 55.8~93.2
(2) REGRAEEHCHERS L0
CV (mg/)) kg (°C)
Wi# No. 2 773 93.5
TORBERE 154~161 59.5~70
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1 A Mn*® Fe*? Fets Ca** + Mg | Ca/Mg | Na*! K+ Na/K
6.3 3.4 0.1 0.0 36.9 91.2 0.40 178.2 22.0 8.1
9.4 5.0 0.2 0.0 34.0 80.4 0.42
19.0 2.9 4.3 0.0 33.7 35.0 0.96 89.7 21.4 4.2
10.4 10.3 1.7 0.0 46.5  59.0 0.79
5.8 0.2 0.1 0.0 1.2 3.7 3.03
7.8 tr. 0.1 0.1 13.4 3.9 3.44
7.9 0.2 0.3 1.2 17.7 5.5 3.22
8.1 4.0 0.5 0.0 35.4  79.7 0.44 139.3 16.4 8.5
; 11.1 7.0 2.2 0.0 4.1 775 0.53 ,
i 9.3 0.6 0.3 0.0 83.2 15.3 5.44 29.9 6.4 4.7
12.7 1.3 1.4 0.0 52.5  32.3 1.62
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13.1 2.9 0.9 0.0 55.4  34.7 1.60 100.3 26.6 3.7
21.7 1.0 68 0.0 28.0 17.2 1.65
7.1 26.3 13.6 0.0 421 158.6 0.27 390.3 67.9 5.7
| 245 2.2 56.0 0.0 70.8  45.8 1.55
: 71 113 11.0 0.0 37.6 484 0.08 1941.4 | 263.1 7.3
5.1 — 4.4 0.0 2.7 6.1 0.44
Hi#t No. 1 70 90
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- CV(mgf)) KR (°C) u
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# Kk B 40 90.5 o
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BHERTEEARERE — BCREFLHEI - BA L O0BFR 2— (BRAH - BEIR)

g ZEEM OFE KD
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Ry VREETHLDOTh B, BRI
o, | 07 ora o 1o 1.0l o oo o.cs PHERELLEES, EEORUIHL A
"T10, . . . . . . . . N . . :
A1,0; | 16.55| 17.61] 15.12| 19.13| 17.76|| 17.32| 11.62 16.72 OHB‘_%’M"ECD&N‘W‘%@‘@%E@%M/%%
Fe,0s | 4.15 5.18 13.24) 0.63 1.41 7.71 0.99 3.45 ° 0B Mk, WREHIALH LIFLIO
FeO | 3.80 8.52 0.21 0.15 0.14] 0.22 0.07 3.55 (% FTALGHOLSTRIECIALLED DS O
Fe _ ) ! 713 | ] _ T, FOBIIMEROTHEERC X B D TH B,
MgO | 3.61 4.15 1.08) 0.40] 0.74) 0.44) 1.27| 3.16 /8%, TR BOFERHCOWTRERITZT
Ca0 6.38 2.53] 0.01 0.01 0.0l o0.01 0.0l 7.03 7okERK X% &, HEHMEAFINF Y FA b2
Na,0 | 2.43 1.55 0.26] 0.18] 0.44] — — bbb, EREHIEHEOFIMLEEE DD
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