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ABSTRACT

In 1965 and 1966, earthquakes occurred repeatedly in Matsushiro, Nagano Prefecture.
The variation of hot spring waters and the waters which flowed out of the fissures
created by the earthquakes on the surface at Sezeki and Makiuchi were reported precise-
ly in No. 2, Vol. 20, of this journal. After that, the study on the variation of water
caused by the earthquakes has continued and the following results were obtained:

1) The water flowing out of the well drilled 173m in front of Ikedanomiya Shrine in
March, 1969, was found to be distinctly rich in free carbonic acid and chloride.
Therefore, it was quite different from the water, alkaline and poor in chloride, which
flowed out at the same place for a few months just after the earthquakes in 1966.

2) In the case of the fissures created at the rear side of Nakasone’s residence, when the
water started flowing out of the fissures, the rate of flow and chloride content in
water quickly increased simultaneously and reached the maximum values within two
weeks. After that, the rate of flow decreased gradually and later stopped on the 19th
of January, 1967, but chloride content in water remained in a high state until the
water disappeared. Almost all the springs or new springs created by the earthquakes
which showed rapid increases of a rate of flow and chloride content in water at the
beginning of the phenomena showed behaviors similar to that of the above mentioned
Nakasone’s new spring.

3) The water of Nakamura’s shallow well at Sezeki increased in chloride distinctly from
the 18th of September, 1966 and reached the maximum value, 3570mg/! Cl, on the
20th of January, 1967. Then the content decreased gradually and showed 126 mg/!
Cl on the 23rd of April, 1970. It is assumed that, in this case, at the beginning of
the phenomenon, chloride content of the well water increased quickly by the increase
of the amount of extraordinary water, very rich in chloride, which penetrated into
the shallow ground water, from the 18th of September, 1966. After the 20th of
January, 1967, the amount of extraordinary water decreased gradually and chloride
content of the well water approached that of an ordinary shallow ground water.
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ElOUNEFEE (1966 4F) 4 ACBbh TRLE L, 53 EDILIL 1966 428 J T,
FRCE ML O JLR ORI A2 2 HEBT, IS I 1966 £ 5 B b KR O &
HITB DM E N A A U H I OFE & T Fh DAKEICAER Licas, 9 Fiie, eI
PO, KPS OB IR, A OERT, ABEETE KK #AH%s bEARE
DAINBH Ue. i & SHCHE R HUER, WP, MARSIC KRB OM T~ D A R4k
Uiz, MARBREHMETAE - THRA L 2 h B oMK OKEBITALZE S 02 D\ Tk 3T
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! # fess el °C mg/l mg/ll mg/ll mg/ll mg/ll mg/l
(1) 0 & JF |/ % No.1|1969.3.17| 37.4| 5775 | 10.4| 2.3| 672 970 | 176
(2) p No. 2 ” 32.4 | 4850 | 8.9| 2.0| 550 | 1050 | 158
(3) " No. 3 " 39.0| 5700 | 10.4 | 2.1 | 672 | 1000 | 170
(4) W@ EH 27 » v 2 I " 31.4| 2475 | 4.32) 1.1| 214 | 1435 | 276

(ZEX 173 m)

(5) M HL 3 X b M K ” 17.3 | 5000 | 9.34] 2.6| 427 | 2400 | 359
(6)  HePtid- b HIE KK " 4.2 150 | 0.25 0.03) 3.2 9 24
(7)  JEBAARRBEK " 17.5 | 2550 | 4.48 0.5 | 224 880 | 389
(8) n RREIEDS D) ” 19.3] 3270 | 5.99 0.9 302 | 1340 | 356
(9) v GBS D) ” 19.5 | 2500 | 4.46| 0.6 | 238 960 | 295
(10) B A SR EIE " 9.3| 560 0.90 ©0.05 37.1 222 57
1y & B @ £ T ¥ K K " 21.4 83| — e 2.9 51 15
(12) ok ol B oK " 16.2 7]  — 103 3.0 29 17
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Fo, BE I A 16 HFRE Lic@amaE 12 A 22 RIRBOHE Uik B X hutkE 29°C %
TS, BT R )OS DPERBKTH 5T, ThEFERMICSEITHEE L kBB
BIHEKKRENK, W EUdbflUEERKE 7 ER—DORFEDKTH 572, & DHKITFDHE
R ORI HE - TEHICKE 2 CBITHEE L, 1969 4E 2w & 173m o+x—y v 27
AT o 1T B DRIB T Ak iy, Cl7 G5 2475mg/l /xRN AE Lic, Z OKROKEX
314°C &R Lz, ZOKIEEEDRIEN A% L5 EZ0 ST ET2 HBO,/Cl K ov Ca/Cl
OB X b HEBIIC AKN OE BT LT\ 5 = LB L (K 3, 4B8). #-
THIETEEI DBA TH » e BT BH LicAKik BB oW g Lc 1969 F 27 v 212 X - TH
LK EREL BebZ LIEARETS (E22H).

# 2 {hHEOERREKOLFERS

B t meenn | X B om | O 2B F
°C mg/! mg/l mg/l
(1) BT Xo>THETKEK| 1966. 9.16 o e 81 3.58 0.40
(2) ” 1966.12.22 29.0 7.3 142 4.16 —
(3) 7 o7 (EX173m) o ! o -
EE, COp 2P 1969. 3.17 31.4 2475

IVEFR R R OUERS, 4RI g SEEH LKL T 1969 423 A 17 BICHi# Lok
B2E3ICRT, Cl & Br oRFEEAHT 5 L N2 IR TEY 1 DOIEDOEMBIFRIAKIL L
B Br/Cl iz aisoE s —3%k Lic. GhHOEINC 7 » 27 LTE bhiciEKo Br/Cl Hik
NIRRT OWERS, HPIoMEIMEKD Br/Cl e X —FK L. ®ic Cl & HBO; &0
BIfRE 5 & M3 IC/RTE Y 2 ADEDEMBIFHRAE L HBOL/Cl HIX AR IR & HiFl
RBKE TIRETRES. XMACFIML Br & 1 & oMic b EOEMRBIKSRZL, Cl
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% 3 RRROHENEROLERS 2

git ?’{' @uﬁgﬁa imEL E‘Z pH Cl COZ Fe “@7](%
e mg/! mg/l mg/ll I/min

(1) fm & 3 | H# 1 B 1970.4.23~24 40.0| 6.5 6027 = — =
1970.5.23~24/ 38.3 | 6.5 5953 1817 — =
1970.8.29~30, 39.5 o 6200 1267 17 =

(2) n B H | H 2 £|1970.4.23~24 32.5| 6.5 5153 — — —
1970.5.23~24| 32.9 | 6.5 5130 2001 S S
1970.8.29~30, 33.0 = 5250 1401 17 .

(3) FA(AIEREABS S« v % —FF| 1970.4.23~24 48.9 | 6.6 | 8460 o — —
1970.5.23~24| 42.6 | 6.5| 6667 | 1643 — —
1970.8.29~30| 41.6| — | 6620| 1270 % —

(4) ¥R BY W P9 M B Ak (K)| 1970.4.23~24 204 6.5 2280 — = —
THANASTER | 1970.5.23~24) 203 | 6.4 | 2263 — - =

1970.8.29~30| 20.7 = 2200 1513 0.4 126

(5) ¥ BY K P9 B B K (41%%)| 1970.4.23~24 19.4 | 6.0 3043 — — —
TUWANFSTEM | 1970.5.23~24| 19.7 | 6.1 | 2983 — S (—
1970.8.29~30| 20.4 | — | 2950 | 447 4] 3

(6) WP T % b b K| 1970.4.23~24) 17.5 | 6.4 | 5010 = —| -
1970.5.23~24/ 17.3 | 6.2 | 5293 | 1919 ary g

1970.8.20~30| 17.7| — | 4920| 1992| 5.5 1

(7) ¥E B b A 3F 8 A6 3F 5 1970.4.23~24 95| 6.9 126 — iy RS
1970.8.29~30| 16.0| — | 180 g e =

(8) K BBEE T KK 35 1970.4.23~24/ 21.3| 7.4 111 i ey (Ll
1970.8.29~30| 21.3| —| 106 10|~ 0.3 18
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DB TR L AR OERLE L < —3%3 5. WHDEIC T v+ 71C X o TH bR
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COER AR TR #E Lie, 4B ¥ oRAMECFR LTI9654:10 5 X b 1970
45 A ¥ COBNEEYEET S, K5 CEMRR 150 Cl SRLBKEOE{LEZRL
7. Cl 2B AR 5 1 B 0FEF ol E Sh T3 1965 4 11 A2 bl b IEB O
Uinot= 2 Holio 1966 424 § % TR L2503, ThUgEEmLic. s Arbn
o Tl B DB I LIRS LT L Cl SR oOMmaZRD bivke, 1966 4210 A DI
BABNZBICHY Lo CLE BT £ 8k Lk, £ LT 1967 457 A < 23 —EfE
BElLie. 20X 57 Cl 2BBCHEAEDOE LWL #H) b KRIERZEL # 1°C)
Lo X teds o fo, o TRAAHE O W nEHER 1 51 Cl R0 VR
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2 HEh A BB LIoKOKEL 17~20°C %75 LEH OFRWH TR L 0 BICEWAE L L
B TR g\,

3 REERHIEC X o TINEHRRICHER, BAEOHE N BEFH LI KIXRRE &30
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5 JEET b BEIS ERECHE K 1966 429 A s bamic Clm 4 2k Lic 2 BB 2 Uk #H
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