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Table 1. Kashiwazaki micro-earthquake observation network.

Station ‘ Code ] Latitude Longitude Altitude
Kashiwazaki KZ] 37°19' 50. 2" N 138°31'35.7"E - 100m
Yuzawa YZW | 36 54 02.0 138 46 47.1 600
Yunotani YNT | 3713 24.2 139 00 52.2 170
Takada | TKK | 37 07 40.9 138 12 35.2 40
Itoigawa ITG 37 00 29.3 137 59 56.8 . 20
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Table 2. Instrumental constants of HES network.
Period Damp Coupl Maximum
Code Comp
Tp Tg hg hg I Mag Sens
z 1.00 0.19 1.0 1.0 0.23 | 30.0x10°% 1.55x10° gkine/cm
KZJ N 1.06 0.23 1 1. 0.11 |28.1 1.47
E 1.06 0.22 1.0 1.0 0.12 | 27.3 1.38
Z 1.02 0.23 1 1.0 0.26 | 50.4 2.68
YZW N 1.01 0.20 .0 1.0 0.23 | 47.5 2.18
E 0.99 0.21 1.0 1 0.21 |51.2 2.51
Z 1.18 0.18 1.0 1.0 0.06 | 48.5 2.09
YNT N 1.02 0.19 1.0 1 0.05 |[49.3 2.14
E 1.03 0.19 1.0 1.0 0.05 |{50.1 2.27
Z 1.00 0.20 1.0 1.0 0.08 | 19.2° 0.89
TKK N 1.00 0.24 1.0 1 0.08 | 22.5 1.23
E 1.07 0.24 1.0 1 0.08 | 20.2 1.05
z 1.01 0.25 1.0 1.0 0.11 | 18.7 1.01
ITG N 1.03 0.25 1.0 1 0.08 |20.4 1.12
E 1.02 0.25 1.0 1.0 0.10 | 20.0 | 1.27
. . - 100
] .
< L]
e . KZJ-HES .«
SMOKED 15 %t o
:103(% %
3 : .
: 8o .
(§D :102§" o .o ¢
w B = .
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Fig.1. Characteristic responses of the HES
1—0.2 and the smoked drum recording
seismographs of the Kashiwazaki sta-

tion.

amplitude.

Fig. 2. Probability with which the P onset
and the S—P time duration are identi-
fied, as a function of maximum trace

BT ORXWMICRABOKERBIC LD BEMSE LD THL, @Y vOREMsRE

LT3, CODLMOBAGEFREEICEES I >T 3.
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-7 & UThE4 £0.3 OFMUNELILN. D EEZER L TRADERIES 5 mm
TRIBEALOHMEDOPHZ], S—P KMHHTEZLEZI0N5. XN CDEIRLETD
BARICHBL TRV EDTEZHEEEZZONS. 3 3 FKICIIEMBINY D HETKEE
Ui,

IR DERIFEENC 7203 5 RIHEEE & ERORIERIEZAVNIE 2 DL AORIBBR~ 7
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WAEIRZEZ SV ZNE DI B 3FHICKEVHEED o THMIBBER< /=5 o~ F& L
THRALZ. REOESN0km OBAICH T B8R EE 3 RIGR L. ARIicizM=
2,307 =T a— FRREBIUANBEGORLTH 5. .

MRERBREORBEBO > 52 ORERL TR~/ =F2— FTHIKETAEL. ¢h
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% (BI4TET Bt ESET I NL). XENAE TOER N, EFEORFEH
TOMBARETLTNS. M=2 QIFADUMARESNC ERFE LR a0
EPBREE DB BN ZEHBNS.

Table 3. Sensitivities of the Shin-Etsu micro-earthquake observation
network. (At 2 cps)

HSJ 357X pkine/cm ITG 1570 X pkine/cm KRJ 833 % ukine/cm
KYJ] 628 KZ] 1047 NGJ 1047
NNJ 3141 OM] 1470 SDJ 5263
SSJ 3141 TKK 1570 YNT 628

YZW 628
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Fig.3. Distribution of the detectable magnitude of the Shin-Etsu micro-earthquake

observation network. Encircled crosses show the stations.
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Fig.4. Probabilities of frequncies of the daily numbers.
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Table 5. Comparison of “daily numbers”.

(@) mean earthquake number, (b) mean

of the daily numbers. (c) expected daily

number for the certain probabilities.

c 10
Code a ‘————”»——
1 1/30 ‘ 1/365 § o oo KASHIWAZ AKI
= ¢ e 167 days
HSJ 76.9 | 69.0 155 330 N R
ITG 1.8 | L5 6 9 31 *L e,
KRJ 47.1 35.0 155 450 ::“'\_f OHMINE ",‘.%o‘,o
KY] 4.6 3.8 12 30 § 182 days e
KZJ 2.4 | 2.1 6 20 3 ezshecke A,
NGJ 1.2 | o8 4 15 o1 \
NNJ 4.4 4.0 10 17 o
OM] 4.8 3.6 14 46
SDJ 5.5 4.4 14 37
SSJ 1.5 1.1 4 16 o1 ! TRace AMPLITUBE™™ 100
TKK 1.2 0.9 7 Fig.5. Distribution of relative daily num-
bers as a function of the trace ampli-
YNT 2.7 2.5 ? 17 tudes. Double amplitude;for Kashiwazaki
YZW 4.2 3.8 10 16 and semi-amplitude for Ohmine, Nagano
station.
xs=Pi'xo
iz LTt

- N,=a-z,"=a(Px,) "=a %, "/P"=N,/P/
CTT @, TIEMERREE. P; RBRREEIC W 2 BHERREE D, N, I3FREERBERL L F
BHEARDT. P=1 0L xR34E, P<1 BAFTIH8ERO L, MIEIZBNKE
PR X D E WSS, HHRANRESEEREXD ENEAEZRD LTV S.

DX HICHNREC VT B EEREOKOMHZRANT, HEERBIIEEICDWTH
EXNBC&iCiEs.

55 [NCI319724E 1 ~ 6 Aic k3 21l GRIRIE) & XKiE (REF, FRIE) OB&D
SRERRIBIC I VW BN AR L. BEE LT, FERIBLREROBAMEARL
fz. TORDPOWAMAE S n=1 BALEND. §£-T

N,=N,-P!

6 RICIIERIRE L 5T7E, 10AEIcxtd sl P! Offl, B3XT¥FzhzZhoBH
BRI AR L. HE (SD)) LIEMEAT (SSI) 077 7 £ —hik& { TERER
WCHPIEI ER ST 312D DRERDLEENS.

2. S—P BHos7h

T RICITIIES A d 197248 B2 TO S—P BEOEESm AR L. 197248
8 HitfTb i BB EALEALNEENC 31T 2 BRI OER LR U TH 5. HIBEKZ]),
EE(TKK) &AANATG) K81 % 2 ~ 4 BICTHM T 5 HIFEIZ19724 6 § OFE R
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Table 6. Standardized daily numbers and the correction factors for the

standard sensitivities.

! Observation 108 5x10*
Station Se?ilit:éi/tg n D::xlx)r’)b or Factor Daily number Factor Daily number
HSJ 35.7 69.0 1.14 78.7 0.57 39.3
ITG 157.0 1.5 5. 00 7.5 2.50 3.8
KRJ 83.3 35.0 2.65 92.8 1.33 46.6
KYJ 62. 8 3.8 2.00 7.6 1.00 3.8
KZ]J 104.7 2.1 3.33 7.0 1.67 3.5
NGJ ! 104.7 0.8 3.33 2.7 1.67 1.3
NN | 62.8 4.0 2.00 8.0 1.00 4.0
oM] | 147.0 3.6 4.68 16.8 2.34 8.4
SD} . 5%.3 4.4 16.76 78.7 8.38 36.9
ssy; 3142 1.1 10. 01 11.0 5. 00 5.5
TKK | 157.0 0.9 5.00 4.5 2.50 2.3
YNT | 62.8 2.5 2. 00 5.0 1.00 2.5
YZW 62.8 3.8 2. 00 7.6 1.00 3.8

Table 7. Frequency distribution of the S—P time durations (Aug.’71~Aug.’'72).

CodelO}112i3i4;5 6 7]8 9|1q1q1213&415161718192&21241{}4252Q24282930§3 nld [t
1TG |1]4] 712) 111 5| 3|3l4]2]1 3]2]2] 23] 2/1] 2| 3 4/ 1]0]5]1]4]2]3]3]2]ae 8l 7333
Kz] | |2 3%4914 54/ 1/4/54/6 634 2555/ 14 2433/22|1/3]2|3127211 5
TKK 216 4 113 11/6]2| 2(6]9(2/2| |41 3 12/2(1{1] [4]1]1] 57| 3 3819 .
YNT | 2{ 1207/ 9/ 7|212/4]3 12]2/1|4|6]2| 4 2/ 6{9]2]7|5(3|4|7]4|7]03l11177]18
YZW! 32" gl1110/ 5/3 /4| |23[1]4]413]23]5 7 69|6/6/1]5/35|5|8 78410122 0
Koumi | 2] 2}153227)6|716|5 1|7|7/13 8 20,9 [1113(14|3|9 | 6| 6|4 2| 2|3| 2| |10]137,86

n : near earthquake, but S—P time duration not identified
d : distant one

t : teleseismic one

IR HEIHLEICBC 27 RETHS.
3. EESHR

6 BNCIZ19714E 4 ~ 6 BIC DT 3 5D S—P Bfific & 2 R & D 3k 7o Gy
AR L. RIEKE LTI, 19714F 2 A26E OFBERER (REHEE) OR20
FEEDORICE SNl K=7.74 ZRVTH 5. BMABRMBOMICIT, FEEREEB(E
BERHGE) &l BY - WERSHEOEDAHETH 2. XFERMEETE 2 oihic
W OHhDHBEBBE 2 TVE. —HHEEEERFEDRBLIEOIEFEBRBA SN S.
4. HBHED

Hals N RO E 200 U TLBE, iR RE IR AN R MRICI319714E 2 A
268 L19724E 7 BI9H D 2 [AICE » CHIBHOEH N B C 7. F8RICIE 2 DDOMER
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Fig.6. Epicenters of the micro-earthquakes in April, May and June of

1971. Encircled areas show the sequence activities, the crosses the
observation stations.
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Table 8. Comparison of the two sequences in the western part of Niigata prefecture.
Parameter ‘ 1971.2.26 1972.7.19
Origin time | 04:27:48.7 (JMA) | 07 : 27 : 06.6
Epicenter | 138°21' E 138°28" E
37°08’ N 37°08' N
Focal depth - 0 km (JMA) 20.2 km
M, 5.5 (JMA) 3.1
M, 4.1 (JMA) ; 2.9
m l0.83 ! 0.78
b E 1.11 0. 66
p ! 1.01 0.87
Type of activity aftershock foreshock
Depth of aftershock area 6~26 km 18~25 km
Aftershock area 12x9 km?® 2x 3 km?
138 30 139°E
161 887 / 1927
> o © 30’
77 65 53
1961 ©
5.2
1902
1751 1502 YNTT
@5 S 004 YNT 7
1971 FEB g¢°0° o /
o % 6.9
/ 1886 1972 JUNE
6.1
6.4 e} |
ITG i
—37°N
/
l
YZW 1898
o ;
- 67 '
1943@91890 |
61 63 | )
| |
Fig.7. Epicenters of the 1971 February and 1972 June event. Encircled crosses show

the epicenters of the destructive earthquakes, solid circles the epicenters by JMA. Open
circles and crosses show the epicenters of the events in 1971 and 1972. Stations of
Kashiwazaki micro-earthquake observation network are showed by the station codes.
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Fig.8. Epicenters of the destructive earthquakes in the Shin-Etsu district.

Encircled solid circles show earthquakes accompanied with tsunami,

double circle the ones with some crustal deformations.
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Table 9. Repeat of the Zenkoji-earthquake.

No. Date ‘ Epicenter M Location Reference
1 887.8. 2 138.1°E 37.5°N 6.5 | Echigo foreshock
8. 26 138.1 36.6 7.4 | Shinano-Hokubu | mainshick
2 |1847.5. 8 | 138.2°E | 36.7°N | 7.4 Zenkoji mainshock
5.13 — Q — 6.5 | Echigo-Kubiki aftershock
1000
Lo SR .
> o0 ;“w%o ...
2 1961 + "% 1926 *,1885-1925
i ~1970%,  °_-1960 .
<] 4, o, .
ra + e
w *. .
10- *'D DD .c 3
I .. ]
1

3 8

5 6
MAGNITUDE

Fig.9. Frequency distributions of the earthquake
magnitudes in the Shin-Etsu district for the 3
periods.

ThH5b.
3. HEBHED) N

BMEMBL AL, HELSOTREBZMBICEIRENSEL S C LIBET RO
FICE > TEHERMKITHS. M- THRBEEHNOBZ AMEL LRI LENH . &£
NI 3PEME, IMA #2207 p52 00 LcHIBBEAZR L. € TR 20km,
T EOMBNICHROTHERBLE s bDZRALTH 3.

BEWRE, IMA 20 S THLNEFEHRCERL TSI E, FALHBBTL L2477
DRRZLDOPBBL > TVBC EBRUTHS.

V. & i
FEENTICEY 2 MRBEHOREO L 2pMshic s, FEHNSHRE LT3tk

BABHOEEEE ST, FERHEESH»S, EFELEICHT ToBRdFoh
5. XFEEHHIRE LTRBEBRAE, RERNRITLRN, EEIEELXREZLTUHIR



144

138

SHALLOW EARTHQUAKES BY JMA o
0 1961~1970

+1926~1960 .
* LOWER MAGNITUDE

P
38°N

37

° : —a—t '.——.o— 36

Fig.10. Epicenters of the shallow earthquakes determined by JMA for the two
periods. Epicenters with the lower magnitudes than 4.5 for 1926~1960, than
4.0 for 1961~1970.
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Fig.11. Epicentral region of the earthquake sequences, identified by the destructive

earthquakes and JMA earthquake catalogues.
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10. Micro-earthquake Observation in the Western Part of

the Niigata Prefecture. .

By Tadashi Maxki,

Earthquake Pesearch Institute.

As a part of the National Earthquake Prediction Research Program, Kashiwazaki Micro-
earthquake Observatory were established in 1968 in the western part of Niigata Prefecture.
Preliminary informations of the micro-earthquake activities have been obtained. The coastal
and offshore parts of the Niigata Prefecture and northern part of the Nagano Prefecture are
the most active areas in the Shin-Etsu (Nagano-Niigata) district. These active areas are
clearly recognized by the destructive earthquakes in historical times as well as by the distri-
bution of epicenters determined instrumentally by JMA.

In order to represent the detection capability of the observation network, the smallest
detectable earthquake magnitude ” have been investigated and the distribution of the smallest
detectable magnitude have been obtained. The daily numbers of observed earthquakes at a
station have been converted into the numbers corresponding to the standard sensitivity, in
order to compare the seismic activities around the stations each other.



