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On Some “Non-voleanic” Thermal Springs

Koji SATO
Hot Spring Research Center Institute
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Fig. 3. Temperature-depth relation in thermal wells in the Nobi Plain.
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Fig. 4. Schematic diagram of under-ground temperature in the Nobi Plain.
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Table 1. Chemical components of thermal waters in the Nobi Plain.

Loc. Dﬁ,g;:h T(%ncl)p * ,T(gS/ll)VI Main components Remarks
Nagashima E&, M. 1528 60 0.633 | Na, HCO, with natural gas
Nagashima EE, M. 1507 50.8 1.122 | Na, HCO,, Cl1 with natural gas
Nagashima EE, M. 1880 55.6 0.738 | Mg, HCO;, Na with natural gas
Nagashima E5&, M. 1603 48 0.963 | Mg, HCO;, Na, Cl | with natural gas
Nagashima £E, M. 1800 59.4 0.624 | Mg, HCO; with natural gas
Nagashima EE, M. 1450 52.8 0.559 | Mg, HCO;, Na, Cl | with natural gas
Nagashima EE, M. 1528 58.2 0.955 | Na, HCQOg, Cl with natural gas
Nagashima EE, M. 1370 58.7 0.989 | Na, HCO;, K, Mg | with natural gas
Nagashima EE, M. 1440 45.5 6.086 | Ca, Cl, Mg
Shin-yunoyama #1501, M. | 1300 42.5 0.613 | Mg, HCO,;, Na turbid
Shin-yunoyama #g oL, M. | 1200 42 0.750 | Na, HCO;, ClI turbid
Shin-odaka #HrEE, M. 900 36
Yokkaichi PYHT, M. 1200 3
Kisomisaki AFMH, M. 1650 51.8 0.532 | Na, HCO;, C1 with natural gas
Kuwana 4, M. 634 )
Kanie ST, A. 1097 | 52.0 | 0.693 | Na, HCO, by e gas
Kanie #9T, A. 1080 52.4 0.650 | Na, HCO, with natural gas
Tobishima RE, A. 1264 49.8 0.740 | Na, Cl
Sofue #HXIL, A. 1052 36.0 7.081 | Na, Cl, Ca pale yellow
Kaizu ¥z, G. 1504 48.0 6.880 | Na, Cl, Ca

M; Mie (=), A; Aichi(®H), G; Gifu (&)
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Table 2. “Non-volcanic” thermal waters in the Kanto Plain.

Loc. Dgg)th Tzacrgf. T(gS/ll)V[ * | Main components Remarks
Kuramae &g, T. 902 30.2 | 17.212 | Na, Cl, Br, I Yellowish brown, turbid
Tkebukuro jht%, T. 1200 26 2.614 | Na, Cl, HCO; Dark brown, turbid
Omori Kz, T° 525 27.3 3.847 | Na, HCO;,, Cl1
Asakusa ®&E, T. 700 26.3 1.835 | Na, HCOg
Juniso +—#, T. 1000 29.2 1.951 | Na, HCO;, Cl1
Heiwajima ¥f15, T. 965 25.2 | 21.024 | Na, Cl, Br, I
Kameido &F, T. 650 28.5 | 18.222 | 'Na, Cl, Br, I, Ca
Kameido &£F, T. 618 29.5 | 15.678 | Na, Cl, Br, I
Arakawa 3i)l], T. 900 29 Na, Cl1, HCO4
Senzoku T3k, T. 900 31.3 [17.184 | Na,CL, I
Soka Ejj, S. 1586 46.0 | 25.239 | Na, Cl Whitish yellow, turbid
Okabe [, S. 1200 30 20.663 | Na, CI, B Yellowish brown
Kawasaki JI]iFF, K. 780 29.0 | 14.742 | Na, Cl, HCO;

Yokahama ##E, K. 1100 38.5 | 15.188 | Na, Cl, HCO3 Brown
Funabashi &g, C. 2107 55.0 | 21.891 | Na, Cl1 Yellowish brown, turbid

T; Tokyo (33), S; Saitama (%), K; Kanagawa (#Z%]]), C; Chiba (TZ),
T.S.M.; Total soluble matter

Table 3. “Non-volcanic” thermal waters in the Shonai and Niigata Plain.

Loc. Dég')th ’1(‘589 ’I;gS/ll)VI Main co1np0ﬁents Remarks
Niigata #1&, N. 2000 | 59.0 | 32.400 | Na, Cl, I Pale yellow
Niigata s, N. 1530 | 53 33.190 | Na, C1, I Pale yellow, iodic odor
Niigata &g, N. 2100 | 60 32.309 | Na, C1, I Pale yellow )
Niigata #78, N. 2000 | 58.2 | 32.732 | Na, CI, I Eale yellow, Turbisy
Niigata &, N. 2000 | 61.5(33.337 | Na, Cl, I Pale yellow
Niigata #78, N. 1620 | 50 Na, CI, Ca
Niitsu #rze, N. 900 | 47 Na, Cl1
Teradomari 74, N. 1500 | 36 Na, C1
Kashiwazaki #Aiff, N,| 1534 | 48 Na, ClI
Naoetsu E 7L, N. 1500 | 30 Na, Cl, HCO,

Nagaoka E[, N. 973 | 38.2 Na, Ci

Nagaoka Efj, N. 1777:(555 22.922 | Na, Cl, Ca Oily odor
Naganuma £3iH, Y. 1503 | 57 26.310 | Na, Cl, Ca, I, Br with natural gas
Hanezawa RN, Y. 648 | 48 3.957 | Na, HCO,, C1 with natural gas
Shinjo #FE, Y. 900 | 39.4 | 10.953 | Na, Cl, HCO,, B, I, Br | with natural gas

N; Niigata (#2), Y; Yamagata ,([J.l%)
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A, W - FEBEToOERCOWTASE, Table 3 @k 5 1ciEX { EE 650~2,100 m,
EE 30~61.5°C, REIZEVEERE TS T3, HIEELREL OGN, It
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NRELRT, EIL P ARECERLRVLEWSEBELD 5.

Table 4. Characteristics of “non-volcanic” thermal waters of Japan.

Nobi Plain Kanto Plain Shonai- Niigata Plain

Depth of wells (m) 680~1880 525~2107 648~2100
Temperature of water (°C) 34~ 60 26~ 55 30~ 61.5
T.S.M. (g/l) 0.5~1.1 15~ 25 11~ 33

(except 3 waters (except 4 waters (except 1 thermal

showing 6~7 g/I) showing 2~4 g/l) water showing 4 g/I)
Main chemical components HCO;, Na, Mg Cl, HCO;, Na Cl, Na
Remarks with a small with natural gas, with natural gas,

amount of gas dark brown oily odor,

pale yellow
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Fig. 5. Diagram showing type of waters classified by
chemical components in millival %.
I : Ground-water

II: Thermal water and fossil water
III: Sea water

IV: Piestic surface ground-water
V : Intermediate (stream water, underflow
water and free surface ground-water)
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Fig. 6. Chemical constitution of volcanic thermal, ground and
“non-volcanic” thermal water (in millival).

A: Volcanic thermal water (volcanic region)

B: Volcanic thermal water (thermal spring region)

C: Ground-water :

D: “Non-volcanic” thermal water of Kanto, Shonai and
Niigata Plain

E: “Non-volcanic” thermal water of Nobi Plain
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Fig. 7. Temperature-depth relation of “non-volcanic” thermal wells near Lake Kogawara,
Aomori Pref.).
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Fig. 8. Relation between water temperature and depth of wells in Kuroishi City, Aomori Pref.





