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Table 1 Classification of hot and cold springs in Akita Prefecture by Cluster analysis

Type
G I it i 1\ v Vi vI
Temp. 64.12 1 67.63 63.59 35.10 42.52 21.78 42.05
pH 5.8 3.6 8.3 8.0 729, 7.7 6.4
Re 909.4988 1207.9500 1013.4587 2737.0000 8128.1250 641.3818 6866 .7500
Cl 246.1442 213.6708 310.3098 541.1960 3667.0771 162.4212 2934.6001
SOs 151.0225 27.1183 187.2510 845.0000 646.8658 70.0115 241.2875
HCOs 277.2060 1.6241 112.3988 874.0599 840.1523 191.6182 1188.0500
COs .0975 20.0000 2.1891 0.0000 5.0975 8.5051 .3821
K+ 10.6936 33.4846 13.4833 19.3610 36.8219 7.4225 190.6500
Na 207.2645 21.2627 263.5721 416.1920 2534.6084 161.2968 1827.0000
Ca 62.6553 5.5006 51.4926 308.5000 362.9696 26.7013 326.8500
Mg 18.6134 18.4793 1.2964 47.5580 17.6495 7.8771 160.8400
Fe 2.8222 12.2951 .2132 2.7028 1.0408 1.6879 4.1249
Al 77712 18.3079 4.3771 85.1380 3.9802 2.6944 1.3273
H2S 21.7038 2.5788 .3377 .0640 .0001 .1785 1.1877
HAsO2 .0160 .2384 .3606 .3832 .0034 .0436 .0675
HCO03>C1>S04 | SO4>C1> HCOs | CI>S04>HCO3 | HCO3>S04>C1 | CI>HC03>S04 | HCO3>C1>S04 | CI>HCO03>S04
Na>Ca>Mg>K | Na>Ca>K>Mg | Na>Ca>K>Mg | Na>Ca>Mg>K | Na>Ca>K>Mg | Na>Ca>K>Mg | Na>Ca>K>Mg
weak acidic hot . . . . . neutral hot . neutral hot
{ spring acidic hot spring |alkalic hot spring alkalic spring spring type-1 neutral cold spring spring type-11
Type
Component T i 1t N
Temp. 64.12 64.55 39.37 32.60
pH 5.8 7.2 7.0 7.8
Re 909.4988 1113.9960 5278.3848 4547.5088
Cl 246.1442 285.0531 2014.0601 1990.9374
SO4 151.0225 194.3249 473.4846 370.9790
HCOs 277.2060 90.8995 1067.2847 529.9839
COs .0975 1.6706 .2352 6.7272
K+ 10.6936 15.8520 12 4.7696 22.7613
Na 207.2645 208.5515 128 4.3816 1399.5464
Ca 62.6553 45.3366 319.7923 202.1456
Mg 18.6134 2.9976 117.2700 12.9758
Fe 2.6222 3.0747 3.5779 1.3503
Al 7.8712 7.6765 33.5622 3.3653
H2S 21.7038 .8685 .7555 .0855
HAsO2 0160 3316 .1889 0226
HCO03>C1>S04 C1>804>HCOs CI>HCO03>S04 CI>HCO03>S04
Na>Ca>Mg>K Na>Ca>K>Mg Na>Ca>K>Mg Na>Ca>K>Mg
weak acidic hot spring alkalic hot spring neutral spring alkalic spring




#30%(1979) B LB ) BRAREEEA L IRICONWT 133

ZOEFOLRITEO A 7ICHE, TRIZ, S5IcInbr 4L~ FE TR L 24
BR2RTINTH 5.
N bi3Table 2ICFT & HICHEk, 2, 3ORSEOBERZEY: LFHEINLEREBUL T3

Table 2 Classification of hot and cold springs by some components

acidic hot spring Na>Ca>Mg>K S04<CI>HCO3
acidic cold spring Na>Ca>Mg S04>C1>HCOs3
neutral hot spring Na>Ca>K>Mg C1>S04>HCOs3
neutral cold spring Na>Ca>Mg C1>HCO03>S0O
alkalic hot spring Na>Ca>K>Mg S0O4>CI1>HCOs3
alkalic cold spring Na>Ca>Mg HCO03>S04>Cl

(after I. Iwasaki)
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Fig. 1 Distribution of springs in the vicinity of bedded limonitic iron ore deposits
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Table 3 pH and temp. of the springs (1957)

Temp. (C) pH Date
Spring A 22 3.2 Sept. 29, 1957
B 10 3.2 Sept. 29, 1957
C 22 4.8 Aug. 31, 1957
D 22 3.2 Sept. 29, 1957
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Table 4 pH of fall ashes of recent volcanic activity

Sampling Sites pH
Sensmori 3.5
Shichikosan 4.0
Akagawa 3%3
Jinja 3.3
Kamitamatagawa 376
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Fig.2 Springs along the R. Koyoshi
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Table 5 pH and temp. of the springs after recent volcanic activity

Date Sept. 9 1977 July 20 1978 Oct. 7 1978
pH Temp.(C) pH Temp.(C) pH Temp.(C)

No.1 ., 2.2 26 2.8 2.0 28

No.2. 2. 26 2.8 1.9 28

No.3 3.4 14 3.9 353 A

No. 4 3.2 1.1
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Table 6 Chemical composition of precipitates

% Iwamata** | Asamayama® Ukusu*
Si02 5.:35 3.53 4.45
Al20s3 13:15 41.49 37.43
Fe20s3 0.076 0.18 3.10
CaO 0.007
SrO nd
MgO 0.348
Na20 0.154
K20 0.151
MnO nd
SO0s 1.00
Cl nd
H20(—) 13.29 20.16 25.20
Hz20(+) 66.63 34.12 26.98
Si02
1208 0.40 0.14 0.20

* after J. Kosaka
**after R. Suzuki

ZDOWBOEERST D Si02 & Al:03 k13, BBOAEEEHIC L ) BEar» bER I
HEEETNLIFICHRLAZLDEEZLNS,
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1 . altered zone

2,3 . recent pyroclastics

4 . bed rock

RW ! rain SG : solfatara

FS @ ferruginous spring

% FW ! ferruginous water
LD ! bedded limonitic iron ore deposits
[;_' E: g SD ! sulphur ore deposits

Fig. 4 Relation between springs or deposits and gological structure

—RICHRASERIZ KERA 2T & L, HeS,CO2 Cl: ZOMo sy % &t kLA 2 & 5\ id ok
DEARNER FHT @I B W TEER PGV 5 ¢, Fig. 51T X 91, R,

Sul. : Sulphurized rock (sulphur ore)
Py. [ Pvritized rock

Op. : Opalized rock

Alu. : Alunitized rock

Kaol. : Kaolinized rock

Sap. . Saponitized rock

after H. Mukaiyama

Fig. 5 ldealized section showing the zonal zonal arrangement of altered rocks around the ore
body or the center of mineralization.
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Fig.6 X-ray diffraction patterns of altered rocks
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Fig.1 Epicenters associated with recent volcanic activity
( after Faculty of Science. Tohoku Univ. )
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