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HEXAPARTITE TRANSMITTING
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BT,

IR F T LD ENDH D,

RECEIVING, RECORDING
AND ANALYZING BASE
IN THE 9-TH FLOOR
OF THE UNIVERSITY
HOSPITAL, HONGO,
TOKYO.

— > OBSERVATION ----> ANALYSIS
...» CALCULATION
(cf. Aki and Tsujiura®)

woom W E

Scheme of observation.

STATIONS PARTS OF
NEAR THE R.T.S
OBSERVATORY IN THE
OBSERVATORY
il
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oNFREERE L. 2R
Lab Ut AL TR 1 30 I S
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DThH. EHKE Tablel O
T ThY, FH2RCHALL
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Map of seismometer location.
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58 UL A
Small concrete seismometer house, firmly
built on a fresh granite base. No. 3 station
of the hexapartite stations near the Tukuba
Seismological Observatory, E. R. 1.

511

HhERE RTS-II jijict

c/s, il 7 60 kilo-ohms
HEREERERE RTS 1 FY

3 4 800, 2670, 8900 c¢/s

i w B E o
B AEE

(Stereocorder, Sony Co., Type ST-1) |-,

REAfT

e (30 mmy/sec., 50 mmy/sec.) TIE 212 30 6

A = LT 3 1958 41 4 J 5tk
=Rl - RTS-II 2

5 B @il i it 1 .

, O AH LT - 35m,

0.5 volt

g% RTS-II % (F LM i oiE

Table 1. Relative coordinates of the
hexapartite stations near the
Tukuba Seismological Obser-
vatory, E.R.I. (Triangulation
survey was executed by A.
OKADA, Techn. Div., E.R.L)

Statio ; 5 . . i (above

T | xem | rorm | LS
1 39)2“_‘!':5 1:551”_‘59 :al:lﬂ_l.’-}.'-l
2 12.79 492.03 299.11
} 57.30 50.97 250.25
1 51.92 402.82 287.37
5 125.98 281.77 274.04
6 155.10 403.60 292,50

I 3 volts/kine

417.7 Mc/s, 5 '1 20 watts,

5 T
1 W |
7.5 inches/sec. (19 cm/sec.

"lias Gsec

2~5 mm/sec.
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Isec

4 IR a9 (GRERIGTRES 10cm/sec., 1em/sec.) No. 5.
Example of seismogram (with paper speed of 10cm/sec. and lcm/sec.)
(Earthquake No. 5)

TOX S LERE T~ FREOTAICES 1,2,3 O3 K0T E iz Tiheo0<
SIS TIOFREL: ¢, t7, FOXHREVORRE, Thnbbl B ¥ AWt I G
DIifr 0, % IOBITOMWE v Oy Table 2 iwLdd. Table 2 IITRH DR
i d L EER AR E T OHEOTHELIRALTHS.

& 5~9 MiTiX, TEATEL L F b 2 b Ve IS IS RO Bk 5 R L OB
OB (REMOHF L ENE) BiRbeh OEHFTOHET O Trn .
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Table 2. Results of Observations.
Arrival [Difference| Qua- | Direction. | Apparent o
Earthquake order | of onset | lity lof approach! velocity ‘ S-P Published Data
, of of at by J.M. A
No. Date Time |giations| & | ¢ |onset| © £ 60 | v+ dv Tukuba )
T h m ms— mg * ° ° km/s s
1|vi22) 15.43 3-1-2 | 58 | 58| a |184+ 7(7.6+07 76 (Kakioka)**
2 |VI29| 02.30] 2-1-3 2| 63 b 3344+ 7 6.7+ 1.6‘ 6.7
58 | 58 a 313+ 3(5.440.4 On the border of
3 V29, 13.53  2-1-3 {48 58 a [319% 4|6.1+05 97 J{Gumma and Totigi
4 |VI30| 00.05 3-2-1| 55| 65| a | 1984 7/7.24+0.5 8.6 | Near (Tokyo)
5 V30| 19.50 3-2-1| 26| 39| a (2064 112.7+2.1 7.2
6 VI 6)23.22) 3-2-1| 13| 36| a |2494 41025.8+3.1 9.0 (Kakioka)
7 VIl 7| 14.43) 1-3-2 | 46 | 50 a 89+ 5|7.6+ 0.9‘ 23.0 | Off E. of Kwanto
8 |Vl 8| 04.35) 3-2-1| 43| 60 b 2104+ 7 18.441.0 7.9 | Kwanto Region
9 VI 9 1037 3-2-1| 35| 54| a |27+ 89.5+1.5 6.2 (Utunomiya)
63| 63 b 188+ 6|6.84+1.8 . :
10 w9/ 13.02 321 [( @31 83| b 188+ 6168518 165 | Near Tomisaki
11 |vii15| 18.49, 3-2-1| 56 | 64 b 197 £ 11 | 7.4 +£ 0.9 22.5 | Off Bosd Peninsula
46| 66| b |211+12|7.8+1.5
12 |vii5| 21.35 3-2-1 { 48 | 66 b 210+ 11 | 7.7+ 1.7 16.5 (Matusiro)
44 | 70 b 218411 | 7.5 + 1.6r Central Part of Ti-
13 |18} 15.34) 3-1-2 | 52| 59| a | 1814 6!7.5+0.3 ba Pref. 355N,
| {(140.3E, =80 km
14 vmi8| 19.15 1-2-3| 53| 72| 1 69+ 9,6.3+£0.8 9.0
15 V22, 07.09 1-3-2 | 27| 39| b (1004 1119.8 + 3.6‘ 9.8 | Ibaraki Pref.
16 |V24| 04.55] 3-2-1| 27 | 63 b 236410 1 7.9+ 1.8 9.2 | Kwanto Region
17 V24| 14.40 3-2-1 20| 23 a 197 4 22 20.0 4+ 43. 7.9
18 W25 19.38 1231 191 56 | b | 35+£12|9.2:%45 18.1 | orp o haraki
19 V26| 14.00, 1-3-2 | 40| 53| a 974+ 5(7.241.1 16.6 Pref.  36.3N,
142.1E, h=30 KM
SW Part of Ibaraki
20 |vm28| 13.06! 3-2-1| 30| 54 a 223+ 9/9.84+2.00 5.3 Pref. 36.05N,
] 139.95E, /=50 KM
21 V29| 04.35 1-2-3 13 16 a 75 +£2227.0+7.6 8.7
22 \vm29| 22.03] 3-1-2| 53| 70 a 172 & 516.440.7 5.3 | S. Part of Kwanto
49| 50| a 3104+ 4|6.5+1.6
49| 45| a |313+ 5|6.9+0.6
231X 113,400 2-3-1 3 51| 51| a [310+ 4(6.4+05 6.2
47| 43| a 313+ 5(7.2+0.7
36 38 a 309+ 4|8.84+2.2
22 | 48 a 46+ 9 10.7 + 2.6 SE. Part of Huku-
24 /X 2| 19.57 1-2-3| 21| 45 a 45+ 8|11.4+2.7 13.5 sima Pref.
21 49| a 42 + 8 [10.7 + 2.7 37.1N, 140.7E, k=90
25 (X 3/10.500 1-3-2| 35| 38| a | 88+ 710.1+1.7 9.0 |KM
NE. Off Hatizyo Is.
26 |X 4| 23.17 3-1-2| 44 48 b 189+ 16 | 9.3+ 1.9 36.0 [{33.4N, 140.5E,
[ h=160 KM
27 |X 6/ 08.29) 3-1-2| 27 30| a |185+10(15.01.9 7.3 Kwanto Region
28X 7/20.00 3-1-2| 52| 55| b |18+ 5|8.0+0.9 8.4 (SN Jareof lbare

(to be continued)
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(continued)

) Difference| Qua- | Direction |
Earthquake of onset | lity |of approach Published Data
. f
.{Date| Time t! ! onoset e 4- §o by J. M. A.
h m ms m8S o o
X 11| 04.49 41 | 57 a 170 & 8 S. Part of Kwanto
xu 167 123 | 15 45| b | ®as fis A
X 11/ 20.56 46 |58 b |204+21 KM
SE. Part of Saitama
X 13| 05.37 21 | 41 a 156 + 5 Pref. 35.9N,
139.7E, h =80 KM
X13| 17.29 2 |54| a | 111+ 28 Off E of Ibaraki
X 13| 17.40 18 | 29 a 105 + 10 (Kakioka)
X 13| 18.15 31 |43| a 69 + 12 Ibaraki Pref. (felt)
X 15| 01.45 38 | 68 b 161+ 5 (Tokyo) .
X 16| 04.02 29 (49| b | 57418 o S e
X20| 17.38 36 | 44 b 75 + 14 Kwanto District
x21| 17.15 36 53| a 213+ 6|9.7x12 (S ey et
® 45| 51 b 914 9| 7.5+ 1.7‘
X110| 21.18 ® 34| 48 b 98 + 10 | 8.2 £ 2.4,
® 31| 48 b 102+ 9 8.0:i:2.6i
@ 41| 58 b 3234+ 7 gg + iz‘
383 | b |36+ 8|8.0%1
X110/ 20.47 4572 b | 328% 6|5.7+1.0
5568 b |39+ 6[5.5%+0.7
o 31| 43 a 168 + 8 10.1:I:2.l‘ ]
X112| 10.44 ® 4150 a [176+ 7]9.0+1.3 Kwanto District
®’39 50 a 174 4+ 8 [ 9.0 &+ 1.5‘i
@ 24! 65 b 3434 9|6.7+ 2.5
X112| 17.01 ®' 28 69 b 3404 6| 6.4 4+ 1.7 (Matusiro)
® 31 72 b 3384+ 7 6.1:1:1.7‘|
®’38 51| b 209 + 14 g? ES %215\
@'3049 | b | 220%14|9.1x2.8
X113| 02.01 36 43| b | 218410 10.6 + 2.3
@'27| 53 b 200 £+ 30 11.2:!:3.5‘
X113] 11.09, 14 |39 a 242+ 9(12.2 & 2.9‘
®3862| b | 594+11[7.9+1.6 After Shock from
X113 13.07 ® 39, 63 b 61410 | 7.7+ 1.4 {43.6N 145..2E
g 36 56 b 62412 | 8.6 + 1.8‘ =80 KM
10, 38 a 243 4+ 14 [12.2 + 1.4
XI13| 17.03 ©'16 43| a 250+ 5[10.7 +2.0 Central Kwanto
® 4148 | a ' 1994 10 [10.0 % 1.1
@ 41 51 a 203+ 14|9.6+1.5
X113| 23.19 ® 48 51 a 194 4 8| 8.9+ 0.7 Southern Kwanto
@48 51| a 194+ 8| B9L0.7
@ 45, 48 a 1934+ 8| 9.64+0.8
©2 34| a 1207413 14.442.6
®'26, 35 a ' 209 + 13 |14.1 + 2.7
@’30 35 a 198 + 13 |13.5 £ 1.9
®’30 35 a 198 + 13 {13.5 + 1.9
@'28 40 a 209 + 12 |12.9 + 3.1

(to be continued)
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(contmued)

' Earthquake "[Arrival | Difference| Qua- Dlrectlon ‘ ~Apparent | s.p |

order | of onset |lity of approach| velocity Published Data
) of T 7 of ok | by J.M.A.
No. [Date| Time | stations| ¢ | ¥’ |onset! © + 0@ v & Ov ukuba

ms ms o o km/(s
. 007895 a |13f18 | 76 6.
m ®0.344.5 a | 131 & 201)172. + 258. g
50 XI16| 10.51 3-1-2 05075170 a | 131 1 182 76. o1, 9.8
®'0.447.6 a | 131 + 38 129, + 1550.
51 |68 b | 70+ 9|6.6+6.7
27 |58 b | 48+12|88128 44N, 149E
SLIXISI18.03 123 57 |5g| b | 324 7 751390 | 1080 { =70 KM
41 |58| b | 6641280114
52 |X116| 02.40] 3-1-2 10 | 22 a 153 + 1 {18.6 + 2.0 7.5 | Kwanto District
®5363| b [318+ 6|5.6+0.7
®45 62| b 328+ 7|61+£1.0
53 IXI16) 14.30 2-1-3 1% 45/58 | b | 321+ 8|62+10 | 90
@345 | b [38x 7|72%15

Central Part of

58 |58 a | 188+ 4|7.5+1.2 Tiba Pref.
HIXII6) 16.20 3211 5¢ 16y | o |12 7|74z08 | %2 {3598 140 5%
h=60 KM (felt)
22 |34 a |220+1315.0+3.9
55 [XI17) 02.16 3-2-1| 20 (31| a |215+15/16.644.4 | 5.8 | (Kakioka)
19 |27 a |212117 (1856450

* Quality a: dt=43ms; b: §t =+ 5ms.
** (Kakioka) means “only recorded at Kakioka”.
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Seismograms at the tripartite stations and the measured directions of ap-
proach and apparent velocities of inital and a few following phases. (including
those of a phase measured with different reproducing paper speeds and/or
gains.) Earthquake Nos. should be referred to Table 1.
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Comparison of direct (Ac) and reproduced (Rep) record. (Earthquake No. 10)

B, HR O E

3 B AR L B0l & & S OFE EICH D O T, FEIOBERTE LT
BT OFEET T RTCEDOFEmME S LI LT END., LesDT, ROKFMzEEL
FTAHEME L X SAETOENSS, Lrl, DERORDIWEHED KHLHRT, Z0OH
WA RIEICT A 2 LT E D & & ABFTHRN,

5 2 TR A Lie BT - o EAFEE L o R
Thb. B
RIEC Lo LB TTH & Aol OHREER D&
DX REREC DT Loie, FEEHMITW
BNBHEBN, WEHBINRICEZELLEY A,
H2WHTMUIEEY B, 3@ LLEECL
LTh—ftx 5 Linbhit\w., 22T A,B,Ci
WO Lg% L, ts, fo &5 & F)5EHL)
L ' =tp—ta, t"=tc—ts. AB=d', AC=d"
LThe AB, AC W 25 ZTOMER v =

c
IR 3 Sl X 2ok

dit, v'=d’lt". T 1IRD X5 BA, (W) & ZT OHEED FFRIE
CA @Z{I@ﬁik\t B/’Cl ;2 k D R AB/:vI’ AC": (1‘ fuﬂéﬁmﬂrﬁ% 2‘ Mm)

. . N Graphical determination of direction
v L, A b B'C il AE %0 % ,TE5.D  of approach and apparent velocity of

- E - > N ” initial motion by tripartite stations.
Vi L35, SLTabNfe~s b AE (1. Azimuthal range of epicenter, 2.
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cos (A—0) = AEJAC = ofy".
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Ein 5,
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CHDDORNLFHIILA#EzEA Tablel il Uiz 60,00 Ch b, 0 L LCita 2
AT £3ms, b 77 AT £5ms L LTkWk. (€ 277ADLDIFFTih.)

ERD U, 7 BRCHNEHER X 5D Th 5 2%, Al —ER b o cid
RIWEEEE d', @7 2 RICT 5 X DiEnic\, bL3EREH L ZARON LK ET S
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HIWIIRE NS SO EE S

Of HIRE/NTFHITIL, IR DEEO REORIE A BT 5 b e D b bt b
wdHEITALENS S, ThE Ims iR R TIR S 5104, 2o i gl 5o i
% 50~100c/s T TOATF HLBENLD 5. L L, 00 & B EHSBECIILERE D 2
LT TIRE ) LIS S 2.5 WA B, &5 Ll BBl wT
IKHEEATTELZ T3 T 50T ER S, Lal, b LyBowuEEE S EEES
Z5ERY, PHOhRbOTHIE, FHROEMEE M 2T Lkt vwoT, SHE
HERRIRT B0, SOEHYy, ba IC TR, HE S —MA RS i s
TNBEBOOT, ZHEHHS» QTHEH Y VD Z EARBEE kD, 3 EMED
BRHEEZLITTDB,C ST D, E, etc. DEx 2T, b ETHREINS, J
OB EHFIE D& D K bOMRE N TIERCIET 5 2 212X 0, FHEERBIF S
BT LIFERTHD., bhvbhoEb\ D, E, F ® 3 5% ABC Z#BOMNMICH b,
WEDNETRD, TOWFEZENDIS LCHIEDOHIER b LD L b hDkDT, =0
FEEFHATH 2 LT ERpol.
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41, 24

2

912 KT, 25N EFERRAI L N OMEL A2 b L ELTE LT LaL
e, TR 13 ISR BRSO 1914~1940 o M > 5 0 Mo i 40 &
KBARBE, FUER T &3 5 MG ENE & o 5 IR O FiAh I EYE T O 550 35\ T,
RO F AT X DR LIHE—FH LT B Edlon b, IR A &
HD &, B S Ic/NBEAT§ X THR P 50EE (Intra-crustal earthquake) 13 %75 L %
BB OTHS, RIFERAIC X BERED ST w2, O b AT

THiEE (Sub-crustal earthquake) *»A723% bR 20 T, T ODHIF O T HIEE O S

¥ 3 RBIBRORREC OV TR B HEA I B L TH U s 2 23h 5. (ERakms,
W 28.5 A, §528.6 1)

9) T. ASADA, Journ. Phys. of the Earth., 5 (1957), 83-113.




ERLY

(ceBPESY "1 19Y) ool :g ‘eqmynl :y
YW S 0+S8 V=W "OV6I~pI61 Surnp
JOLIISIP OJUBMI] Ul $I19j3Us01da JO UOIINGLIISI(]
Y ¥xEHOLMHE KerH
1<z o

2<"<ec o
ovi 6€1

g<ey O
® ° °° o ohN

e

'Z 9lqe], Ul 9SOY]} 0) PaI1I9jaI 3l Soyenbylied jo "SON
‘uede[ ‘eqnyn], je suoneis 9predrs; oyl Aq popiodar sayenbyjies
Ie3u JO suoljow [eHUL JO S3I1100[9A jusiedde pue yoroidde jo suonoaIl(
HP QL&
T BRI QEMMTE LY RUFTELNNW T € 2S00 [® 21

i 7
I
,s\\\\\\\\




ST HUH 2T D S 18] & T O WE 373

IO HBL OO AW T D T, IS EN ThA W) Z EWHETE S,
o EBRAARENLICHED 5 bRETCERMEZ R LIz DI RWwa, Thb
IHFEEORMPENTEOHAE—HKLTWS, Linl, SERKT 2WHG RO
LERBATWEDIKHIET S X 5 BBk AR OTNAL S0 L 5 pMIBRS e bRED
ED RO F D a0k, HBIFHINEC X B IR RO VR E kT Mo
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NPT OHEOBGEEZNR LIS O 14 MThb, EHE, SARREW2RT T
DTS LI, &EREECST 2 N0 ZnT OB BN T OMIEY LdTEfis
LTl b D, Table 2 125 X 51, b d Xl IR ) OREL DL 0
T, BRELDTRES LD TH DA, BEHEDRE SV~ 7LD 2 bR BH
A O THEY LT HE R Lot &, (32 2 WG BEED Zsl) OO h Mk
LTEY, HECR T 5.4kmfsec DFERREBELTWA LW ZE15LDT, Fhh
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Apparent velocities of near earthquakes recorded by the tripartite
stations at Tukuba and their P-S times.

10) K. AKI and M. TSUJIURA, loc. cit., 8)
11) T. ASADA and Z. SUZUKI, loc. cit., 4).
12)  (REEHGEEWISE 2 A~~~ (R.G.E.S.), 3 (Zisin), [ii], 11 (1958), 102-113.
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23. Durection of Approach and Apparent Velocity of
Near Earthquake Initial Motion.

By Setumi MIYAMURA and Masaru TSUJIURA,
Earthquake Research Institute.

Directions of approach and apparent velocities of the initial motions of more than
fifty near earthquakes* arrived at Mt. Tukuba were determined by tripartite stations
separated by about several hundred meters from each other in the vicinity of the
seismological observatory of E.R.I. Among the instruments for observation are included
two UHF 3-channel radio telerecording seismographs, RTS-II, and a double track
commercial magnetic tape recorder with endless reel.

Azimuthal distribution of epicenters around Tukuba thus determined agrees fairly
well with the geographical distribution of epicenters in Kwanto district by the secular
routine observations, and it suggests that the seismic regime of the region is rather
stationary in time.

Relation between the apparent velocity obtained from a near earthquake and its S-P
time, taken as a substitute of epicentral distance, shows us clearly no inconsistency
with the crustal layering of the region deduced by explosion seismology.

Accuracy in the determination of the direction of approach and the apparent veloc-
ity are discussed. Future developments of the method are also referred to in passing.

* About twenty of them observed in the earlier period were treated by AkI, K. and
TSUJIURA, M. (1959) from the spectral point of view using a correlation calculator. (cf.
loc. cit., 8)




