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Fig. 1. Location of the seismological stations in the Kanto district that were
operating in March 1970. (], Routine stations of the Dodaira Micro-earth-
quake Observatory. [X, Temporary stations for the observation of micro-
earthquakes. -+, JMA stations.
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Table 1. Temporary stations occupied in this study. Takeyama and Kyonan were
operated by authors. Hata has been operated by Nagumo et al. since Decem-
ber 1969. Their data for the tabulated period has been used in this paper.

Station Abbr. Lat. N. Long. E. | Alt. Period

Takeyama | TKE | 35°12/54’ | 139°39/59”" | 190m | 74 18h1\,?a7r‘2h—}3‘;007h 00m

Kyonan KYN | 35°07747" | 139°52/20”” | 160m | 94 18*11\,?5;2;{;‘710121’ 00m

7d 18h 00m—18d 07h 00m

Hata HAT | 34°56/08" | 139°54/32” | 110m (méwggﬁh_%%omh

no record )
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Fig. 2. Block diagram of the observation system used at TKE. (At KYN al-
most the same system was used.)

S, RRIL DI H ook 2 oFEC R L s iicE v ic 1 AT
TH L, LV T v AT, WmiEita s, TKE Gt — b, KYN Ty 300



BRI T BT 3510 B 1IN B R L 101

A= bR E Z AR, HITER Reproducing of Reproducing of the
PSR A B e, = UL the Original Tape Transcribed Tape
WMoORFTEATHRICKE X DR REPRODUCER FM REPRODUCER
Fo. 7y AREER A L b o P /s P e
(EBEHT X 9 GPA-401 & LTHiflt Sy oy S oby
ThTWa) #HEWE va—&iT, I
EHEVIRE THIE ShB BT b - FI‘?J'%’E'R
NTE SRR A F + v % AMP || AP 2-100 cps
& DAR HAEMMF — 41 =— ;'z ‘
AW g% 5~k TDK 0 7 MIXPR

1 v 7200 Bl % Ky, 1 mm/sec ©

FM Transcription

T = 75%54": 'Cﬁ(l:énl/ 7. ZU H‘% b | 1 Drum Recording
SEIKO oXgEsshc X >TH - 4 CH 1 CH 2 l
CH D — 2 R DF ¢ v F AT FM RECORDER POWER AMP

N tape speed I
g Lic, RO 214 A~ — 30 ips
27& JIY =27 AT vAT Gﬂiﬁgg?R
~7 v (TEAC R559) 127 DRUM RECORDER
FLTTeo7, i zioE2Ex paper ipe:l/

m s

TKE 28 1/20 ##E, KYN 738 1/ pitch 2 mm
50 BREEETH 5. Db OffilkE Fig. 4. Block diagram of the reproducing
—RXOEFHHH 3 XK L. system.

ek, HAT i, Yo 27 ZXEFAM 1 Bo LTH), a7~ 7EE 0.006 ips
(£7 0.15mm/sec) @ DAR K7 — 7icét T 5.

4. BEOHZE

MR T — 7T L B8, 1 v 7 BEORFN e L OoRRET AN BT L %2 O
EODBEE INITHC S ETER L TL % 5 0 LAREME Bieo T, (ABEOFER <
FAF 3 v 7 VVYUORIHILERANILGD, HAHUHE « VRARTIL) ZiE4E0F
GREIETHZETH DD, BHN KD THHLERECMETL, Lo Eiia g
HRICMiEXEC, ERe2HRL TS X 0BT &8 TE L. FHE, BEshi:
POEBEKEE L TCHCIY B4 2 N TE 5D HLID O AEMEAT g1l T,
WL FNRREFR L2 5.

LoL, BEOFSEEL T AT — 7RG oREERE, 3wy, HhEew
STEHER BT NERFEIN L OB TIN5 2 & THoT, BEUERENIHE
MLTWisWEMIT K& fEmEicn, 2%, ABPTARD 21775 BEHwCx, 7 -
TRELFIN TV EEE R FALBIC LOTHEL, Thtd 5 —EJoRgEgicE
12) FEFE TEOMBEEIARIE IO T 0 (] 21 (1968), 151
13) R BHIHE TS BEMERRN 7 — % Lo — 2 — ] 1968 £HEFMELEMH,

14) ®HEAR (7 —~2 va— £OINHERG 6. MERIADIEHAI=v s te=2s28120 A
b 121 2 (1969), 78




102 BAERIE « HE

EHEWH ZHOFME NPT I S b Th 5.

DAR FHXOWKT — 7 v 2 ~22, RiioFEDkd s bk, LA, BHEA
BOMUOFTECERTHREVICRE W (20T, BEIVIMIBRRLM TR T 2 & &
HVEDT, DA TTFERCERBINGAERTEZ) WS HOEFNETER &
RTRBCERT B & 5 1ieofen’, ABMEEMOIES & 2O\ iaEnh Tz
AEATCES TV ABETE, RO SSERIBRKIZ 2T 5.

BE—FIL L Tlebh TV 5 0EH L, DAR HROBEEEWT ~ 7 CHAET
& SN AR oEFESORER S s 22 FIALT, AC—2%H T
WEARMFTH LN BEY 25 7 THES LOWMBAREAEAFEDTHA S5, AD
BEERIRRCRREDO R\ 7 4 2 &(ifz, BED 2 - vRHETLOTVBicdi, A
E— %= 2 X HMBEOBMENIMOF TR L TRERTE D, /14 AT h
T I DX S e MEE CHEAT Lo ENTE S, Fh, AR P ALHRBTIOREY
FXBEECUL, A= AnbIh AR ZLEHEAV e v MBS EonT kS
b Ui, LaL, BIZIE7TA vs208 7 — 7 1 BTN E S A5 DiEgs o
DFHETUIET 5 fed i NBIERIERC R Sh a Bz, S0 0% a8ibo TEar i
LTh, RERLDTH2TC, RUOFEIZIRHLC TS EEL2TLRE TIL/ow,

I THENY, COHEFPE LTI, SENEECH 2588 F o aic@Eine s
LWL FEERI ., COHERLIE, ABMERCHE IR B, A¥—nE=x
BT T, BERO 7 e » 2IEARKICTRTED ThHS.

SN Hx BT A 70BIRIRE T — FHETET — 7284 Ui g b3, 65T
HOESDREHIEE 100cps L 72D LT, = v F A0 BfHESNEGE (72
WEWVE 10cps ¥ TEND, FM F—2 v a— 2% HA\WT 24 A X— ADEHAET .0
ErHDH, £IT, EFRT —THHERO 20 FO7 - TEETHEL, ZhE 30ips
D7 —7HEET FM HET5. TOBT 10 1 v 200 #F — 7% 5 &, 36 5T,
12 BESOREHEY 1 BELELN2 5 ENTES. 07— 7545 3ips ©F ~7
HEETHEAETE, WIESDAERIEES O BERD 2 fF5icico T, BEAEREEZ 10
Cps DHAARANTLEIUT EZEL D2 e\, 25 LT 12 B4 DM 6 B C
F7alFHmhsZbicissd, b LERREH 150cps BEDH L2 AV5 2 LN TE
AE, 1 EDOGF LA 2 IRFT 24 BSOS Y 6 BRI TS ARENED LN TE .
ks, g4 <~ (B W) %, 7 -7 vFOFEFTHEEFCERG Y.
FRREIERL IedIT 7 4 AR ANRTH D, KT — 7 OBAIIREFEED 6 A —
FE4AHERARY, FM 5—2 v 2 —213% TEAC © R-410 %, 35 A3R4EE—RTH
BRI O L O%R ML, FJA0%0 % 4mm/sec, fE>TEHKETIE Lsec ix
2mm, ¥y Fik 2mm T, 1 Huc 1 B0 N INESTH5. 25 LTELR
7o F 5 2RO ERES K - oM AT, &7 I ZOFETHA LAHOBE BER
HiCh B, B, 10cps T TKE 2% 30 ¢ kine/mm « KYN 7% 45 ¢ kine/mm, &
RHET LR 21 FfiE - 14 FiETH 5.

HED X 5w U CcaBlilfEicbic 2 R b S i fiiist 4B s o b, HEZiaH

15) 4bid., 13)




103

"SPI023l [BUISLIO U0 Wy Yjoq aI1e ydjid ay] pue puodas suo I10J [BAIaIUL 3], °133YS 2UO Ul paule}
-u0d ST p1o2ax Lep-auqy -aanpadoxd Suronpoadal sy3 ysnoayy pauteiqo A[jeuy (1ied) splodar wnip ayl jo o[dwexa uy ¢ ‘S

046l HOYVI a-n

eI fe

1=
E

i

44

N S Y 'EEI“,{’J

HY =
v

) St A i

T e T ot I L e R B i P e P s S ST O e S T T

Wwioyol Pl — Wweguye0 PEL (3INL) VWVAINVL

T 0508 40 ldvd S o

AHSNOH 440 S
EE=p WIIYET

.. 1& = e N3d 0S08 440 S
: et et S - 3. LTIW WBINET .- T
: N3d 0S08 40 iHVd S S =

= ws L1I=W S gk




104 fikGRIZ « dCRtERPT LY

KYONAN (KYN) U-D MAR. 13, 1970

TI22h19m M= 27

TT=S OFF BOSQ PEN. o i

S N

Fig. 6. Anothm example Of the drum re(_ords (pﬂrt)

[=

T T TT

VELOCITY SENSITIVITY
(in arbitrary scale)

=
—

1111 1 | L 111

10 100
FREQUENCY  ( cps )

Fig. 7. Overall frequency characteristic curve of the seismograph system used
at TKE and KYN. The sensitivity at 10cps is 30y kine/mm in case of
TKE and 45y kine/mm in case of KYN.
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Fig. 8. Distribution of epicenters determined only from the data obtained by
the Dodaira Micro-earthquake Observatory network.
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Fig. 9. Distribution of epicenters determined from all the data obtained by

the Dodaira network and three temporary stations, TKE, KYN and HAT.

A few JMA data were also employed for the determination of several

epicenters, which are indicated in this figure by the marks ¢, A etc. The
heavy broken line represents the Kozu-Matsuda Fault after Matsuda.
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Fig. 10. Compilation of Figs. 8 and 9. Open marks represent earthquakes that

were not observed at the temporary stations and the hypocenters of which
were consequently determined occupying only the Dodaira network. Solid
marks without arrows represent shocks whose hypocenters could be deter-
mined only after the addition of the data from the temporary stations.
Semi-solid marks represent shocks the hypocenters of which were located at
almost the same position whether the data from the temporary stations
were used or not. Solid marks with arrows show that hypocenters, having
been located at the starts of arrows when only the Dodaira network had
been occupied, were moved to these marks as a consequence of the addition
of the data from the temporary stations. Shaded marks represent earth-
quakes whose hypocenters could be determined only after the addition of
the JMA data. Several marks with ‘J’ represent hypocenters determined
by JMA and the correspondents determined by authors are indicated by
broken lines.
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they were observed only at one or two stations.
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Fig. 12. The domain where no hypocenters could be located around the Miura
and Boso Peninsulas judging from the shortest S-P times observed at each
of TKE, KYN, HAT and KYS assuming Omori’s constant to be 8.0. The
contour illustrates the boundary surface inside of which no shock was de-
tected, figures showing depths in km. Such marks as @ indicate epicenters
shown in Fig. 9 and figures in circles represent the depths of hypocenters
in km. These marks are not discriminated by magnitudes. The shock
which had the shortest S-P time among TKE’s data was registered only at
KYN apart from TKE. If we assume Omori’s constant to be 8.0 as before,
the epicenter of this shock exists on the broken line AB, the depth of the
hypocenter varying from 0 to some 25km. Similarly, the broken line CD
corresponds to the shock whose S-P time was the shortest at HAT.
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Fig. 13. Vertical movements of the Miura and Boso Peninsulas for the period
from Feb. 1968 to Feb. 1970 revealed by relevelling. Unit is in cms. (After
Crustal Activity Monitoring Office, Geographical Survey Institute.)
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8. Temporary Observation of Micro-earthquakes in the
Southern Part of the Kanto District.

By Katsuhiko ISHIBASHI,
Graduate School, University of Tokyo,
and
Kenshiro TSUMURA,
Earthquake Research Institute.

In March 1970, for about a ten-day period, observations of micro-earthquakes were
carried out at two temporary stations, TKE (Takeyama) and KYN (Kyonan), which
were simultaneously set up in the Miura-Boso region, the southern part of the Kanto
district, where a remarkable crustal movement was detected in 1969. The location of
the stations and the observation period are shown in Fig. 1 and Table 1.

The instrumentation used in the observation consisted of 3.5 cps vertical geophones,
1 cps horizontal geophones, 30-day portable DAR magnetic tape recorders equipped with
solid-state high-gain amplifiers and with the Seiko crystal clocks, and 12-volt batteries.
The block diagram, photograph and frequency characteristics of the system are given
in Figs. 2, 3 and 7 respectively. The recorded magnetic tapes were processed in the
laboratory using the procedure shown in Fig. 4 and drum records such as in Figs. 5
and 6 were obtained. :

At TKE 53 earthquakes were registered and at KYN, 71. For all these events P-
arrival times, S-P times and F-P times were read. These data were processed by an
electronic computer together with the data obtained by the Dodaira Micro-earthquake
Observatory and another temporary station HAT in Table 1, and origin times, hypo-
centers and magnitudes of 58 shocks of magnitudes from 1.3 to 4.4 were determined
for the period from 7d 18h to 18d 07h assuming the crustal structure proposed by
Mikumo. Magnitudes were estimated from F-P times. Figs. 8, 9 and 10 indicate the
distribution of epicenters. '

As for the Miura and Boso Peninsulas and vicinity, hypocenters of earthquakes of
magnitudes down to 1.3 were determined, but no event was detected in the crust in
spite of the abnormal crustal uplift shown in Fig. 13.

The region along the Kozu-Matsuda Fault which is considered as the surface fault
line of the slip plane of the Great Kanto Earthquake of 1923 was also found to be
aseismic, which suggests that the fault may be locked.

As the present observation was rather preliminary, a longer-term observation at
higher sensitivity is desirable to make sure of the two above mentioned facts.

The effect of the three additional stations on the capability of hypocenter determina-
tion for the Kanto district of the Dodaira network is also discussed. The general con-
ditions will be seen in Fig. 10.



