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Abstruct

A well for purposes of bathing that has been drilled to a depth of 800m close to Lake Suwa
at Kamisuwa Spa has turned into geyser, namely Nanatsugama Geyser. The interval
between eruptions of this artificial geyser changed from 7 min at the beginning of geysering
on June 10 in 1983 to 1.9 min on July 21 in 1984. The temperatures of ejected hot water
change from 69°C to 145C every eruption and the heights of water play change also from
12m to 50m.

Especially, the actions of this geyser well show the bimodal eruption patterns, that is, the
interval between eruptions, the temperature of ejected water and the height of water play,
all the three, display sinusoidally variation with a period of about 70 min. Also, the intervals
of pause after eruption are proportional to lengths of play, consequently, a model of energy
released by eruptions is proposed to explain this tendency.
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Fig. 1 Location map of Nanatsugama Artificicial Geyser and
deep wells for purposes of bathing.
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Photo 1  Nanatsugama Geyser in full eruption.
Jet is 50m high. Phto by K. Sugawara.
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Fig. 4 Interval between eruption and temperature of ejected water as a function of
time. Record taken July 4, 1983.
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Fig. 5 Interval between eruptions, height of eruption and temperature of ejected water
as a function of time. Record taken Oct. 6, 1983.
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Fig. 6 Interval between eruptions, height Fig. 7 Interval between eruptions, height
of eruption and temperature of of eruption and temperature of
ejected water as a function of time. ejected water as a function of time.
Record taken July 23, 1984. Record taken July, 1984.

Table 1. Long Term Variation of Geyser Activity
Average Time ;
Time of Average Interyal Average Length of Phiisa lutter Te.mperature of | Height of
Date : Between Eruptions of Play i Ejected Water | Water Play
Observation : Eruption >
(min) (s) . () (m)
(min)
June 10, 1983| 9 : 20~10 : 50 7.1 35.3 6.5 100 50
June 14 97332~11 : 15 6.2 36.5 5.6 76~ 91 —
July 3 13 $28~16 512 4.8 34.9 4.2 74~ 80 —
July 4 8:55~13:04 542 35.8 4.6 751 83 —
Aug. 7 16 1 40~17 - 30 1.9 = = =% -
Oct. 6 10:..29~113 .50 1.4 24.6 1.0 97~145 14~41
July 9, 1984 (14 : 55~15:27 3.9 29.6 3.3 — 18~48
July 23 15:00~16 : 30 2.0 21.6 1.6 71~ 80 12~24
July 24 8 © 55~10"."35 1.9 21.6 1.6 69~ 95 16~30




132 B 5 BA i SR

DEBIHIZC VL) TH D,

4) 7OVTEIERZ SURBEMESERT 5 LRI 1983F121d, HHA D <A 75 Iz FE
LT T, EHOBOEBHIBE TR 2, ZORKOEHFNH—TE Fig. 9127, REZEIC
3FEH 5. 120CLL LB iz k& EHTH 2 (KTIE 5E). 100C - <L ZRDIREZAL (K
T 3E) 13, —HE2, SmAEEOEL AT EE2NLNT, KEHOERICH D LT TlEL
W, F72, FOBIICLH b TIRE V. ZTNLOEBICHIET 2 EME{LE Fig. 9 0 kI
RLTHE, MEELLEEREL, L N21.3m 8N LHICEBR 2L TAEMRE L
72, P T, IEBMBUTIBFEKIZIREL 72600m DFREME VW) Z X2k b, ZOBEEIC DWW TIZK
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Fig. 8 Upper curve : duration of play of

0 geyser as a function of month.
Lower curve : interval between

eruptions during the same period.
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Fig. 9 Upper curve : electric potential difference between positive electrode of
casing (iron pipe) and negative electrode of groundsurface as a function
of time. Lower curve : temperature as a function of time. Oct. 6, 1983.



#3635 (1986) LGS, EYEMRR FIE 133

80CLITOIREN ZIREZILIZ, BOLNDERICLEZLDOTH L, HEOIKIEREIZIZ, WD
LEDE T (MEL.9m) KEAH YD, BHAOERNC L > TL, K@ ERELTENLL L W) Z &
3% -7z, WHIIEAE 2 LERATH > TIRENZ L v, (F1ko & &3, BERRC L CEHSE
WEELDL, BOOKMEB—BE T2 8 &, ROBME O EE LKA E 05,

(5) FIRBOVIDIEEMIE % 19834E10H 6 HICiT - 72, EHDZ WERRIZ17m DEE £ TR
E L2k A Fig 101cR L 72, BIEPRIc /S 2l (B3 20emfi) 24 BbH -7z, ZHUS L BiR
FEZAbIE, 16.5m T6 ~2.5C, 15.5m 2 B\ Ti21.5C, 13.5m Ti30.3C 2N FTIURE EH I A
LN, WTEALELICL EDEEIZERL TW 5, KIZIm OBREICBW CREER2EZE L
T, ZOBBNEbE A2 E 2 A, 102.9C T2 b, REH & & DICIRERHIRE EIFsnT
LFEo7.

(6) WEHIRER & AKIERERD B 2 I & DBIRIC DTS, BRE R R RIR R (GHEE 5, 1978 ;
JAF &, 1981 ; FFHE S, 1983), WiAREIINMREIKIR (G S, 1984), LAREARIRIR (FFRk 5, 1984)
EICOWTEHE LN TWA, ZHUE, KIEERIZZOBEROEBFHORSIKFT 5 L)
LOThorz, D), WHEM»E W E ZUSH Ik CRIERB2RWEB DB 5 L L2, £D
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5. ZAUSK L TIRIERERT & 270 < MR & MBS IZ 4 < v, FhUE, RIEEER AR
R (BHIALX—2woThWw) 2RETINOTIELC, FOERMOEM (FriH) 12k
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Fig. 10 Temperature-depth curve in a
state of pause before eruption.
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Fig. 12 Correlation of a pause-time after
eruption with energy released by
eruption. T, : pause-time. E : ener-
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Fig. 13 Model of geyser corresponding Fig. 12. (Eu-EL) indicates energy
released by eruption. T is interval between eruptions.
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X —HEEIKE otz (ETNORHRODELSKRE L SD) EFEZBHIENTES, TNZ
Mk L7723, (DEEEAT D,

4. H & H° &

to BREIRED 9 EIZH72 2 BEICOWT, BRRADIIE, HfEY & &0z, M
REMEDGIIZ & 2K EOBEEHENELD L & TORRE BT E 2, BRRIIEES
M THDNT, KENLHFWICEETH S, T 5 DBRIRER LB T 3 HRROBED
EE3RENC TIT .

AL BWTEL N BELERNSE 113, WHEMA M e & LICIERREIC LS 5 54
WEL-TwaZr, Labiikn EMESELRBECERANZL-TwR w2 e THDE, &
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(Bufe et al, 1977).
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