P 5
2445 (1966) 709-729%

38. WP EOIHHE &5

——1957T~1962 4FEicis T 5 AU EE R D
i & AR o H B TEB—

BN O =
DR IR %
L/ S R

(FEFn 40 £ 7 7 20 BHRFE—IPF0 41 42 3 A 31 ASH)

i =

1952 ~ 1956 4% 4 [BNT 3>72> THEHE L A FRILTE B bt HE R o Bams R B . >3\ T, 1957 ~
1962 fFimioreo T, IEIERSECHIEY O 2V, EREREHORITENC L b SEici
PREERE L SIS LR L 2 AR, VR 2T E TR, BNH RO
Ligote, LIy > TREMMEBETHHA L LOIWAWARTSOEL k0o, DB
TN DI D DHTE L T D HE R A DTr o E T E Ao, F ORI X oT 1963 40
DA RSB A S & U T BI S N b & e U R s A3 CEIE S
D XTI ofe, T IIREOWERREE LT OGRS M N R O MIET ORE Y o~ ¥
T ORI 2 DRI RENRR s Eh ¥ L, FRTRERETIED 202 b BEENS - O
W AR T & OB T O A D~

§1. m H

1949 FFERN: X 1 &7 7o CTEBIIHIT i 27 FBOL T T 0 B BET i > i,
S EThbhbhd kT o7 1952~1956 £ 4 [BIIC o7 % BERE BRI X IS+ 0
SHEBDHELHPTENIY, Tihbb R ERIBEOEIIIEON2E S L, it
KRR BENNTRBIC 72 % RS, BIEH 20 % km AR 20 km 0 &< S Shis
WECHERLCTE D, TOBRRLMENS LR L THARE S5 X 5hERROL DT,
EIE 10km PR ThHD T b0tz BB O B I O IR B A D
G T L EREIER25 < 10~30km WETHAL, HEKDODLDOEHE D
FBELEVWS LW Z LTSN,

S EWLCDNIZ X ST 1952~1956 4RI & 27507 4 BOBEITNTHLEL 1~2 5 8
BEDO»E SN 0L DT, T ORROMFMILEREIES L5 I3 R+5Cho

1) S. MiYAMURA, “Local Earthquakes in Kii Peninsula, Central Japan. Part III. Tempo-
rary Seismological Network in the Neighbourhood of Wakayama,” Bull. Earthq. Res.
Inst., 37 (1959), 609~635.

2) S. MIYAMURA, “Local Earthquakes in Kii Peninsula, Central Japan. Part IV. Location
of Earthquakes by the Temporary Network of Stations near Wakayama,” Bull. Earthq.
Res. Inst., 38 (1960), 71~112.
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Fig. 1. Number of earthquakes felt at the Meteorological Station of
Wakayama for 1880-1964. Between two swarm activities of
1920-30 and 1950-1960, two big earthquakes in the Pacific off
the Kii Peninsula occurred on Dec. 7, 1944 and Dec. 21, 1946.

(Indicated by arrows)

72 F T ThRbiii I s ORMEOIETE ORENZLE: X O Z OO ER ST
MEOMOMIKC L HEETH, HDAVIEISELSFHBELYOHEFHLLX S5 Thbo
ESMESR S & LR (1946) 7n EOFIME R T AT B SHMILESF OMEISE) & B
BEOFRE, HbtTREEEROMERIERCEMNUEIZ DWW G R T 5720
TR BRI FAIR R X 0 InE B X A ERENZEE L Tuvwiz 2~3 oFitlb
2, 1957 4EDIMERTED B Y0 720 DR FEIBITE OB KA FE Lz, Fig. 1 wld L
FIERIUT OB BRMEREOERETh»5 X 512 1953 S£25 2 THAI B R RRIT R
TR A2 EAICDH Y, —FHHrE OBl ETRELELEOMETTE LS55
DE» S X S EREOBNMBNILL Inof, & T Thivhbh i ENEBE S, B
FROPIGEE E2 3 T WREFREA X DV ETHET 2L bW ERERNZ SR D
ZEEEE LR, UTXolEoEfioRE, A, BlfE, SiEERo—Hic
DNWTDNRS,

3) A. IMAMURA, T. KopalrA and H. IMAMURA, “The Earthquake Swarms of Nagusa and
Vicinity,” Bull. Earthq. Res. Inst., 10 (1932), 636 ~648.
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i

FR E% Table 1 iwh»iF, Table 2 ITIXFBREOERE L BE—5=44 (p=34°

ESPSZ2HobT X5 THTLD,

Fle e FTh o BOREED Bl Uk,

E NS OB EOAER Fig. 2 T Lo LESADMELH, SSEoBRAE T 81X
Fig. 3 wL® L1,

kil (W), #8 (Kn), Bk (Td), HH (Ar) OFEIbo KA ARSI R
TORMERE ORI AEDEE DY, B (Ys) TR EEFERLEZ S T0%
WEE RIT, BN (Kk), A (SO 1A RENEE WA HER), B k) 1k
HIECREEERC BT 2 R RE RO EA B E0EE T h 5, FHOHE (In)

Table 1.

in Kii Peninsula, Central Japan, 1957-1962.

HEL, o Z N, +y 2 E &L, +z
AFEREAETC XD ZOHAME km TLDL,

List of the stations of the Earthquake Research Institute

I P £ B | m oW o | xmysm TR
Name Place Location Observer Instruments Obs. Period
T3 , N s RE i BB 3 April, 1956
T | s e | GEUEREE 5 g g (O R e v
WoOB | WO R S | FORURERE | A BE B |6 Ao st nk AE | July, 1953
Kn) | RS ER | h B | s W — | HEE (3 ke | ~1962
W K| WL B | BRI | T 5% I3k g | March, 1954
(Td) | RpGis s | F F op ) A | DEEPER | jpiesiispery | ~1962
H TR W i)y =y o i & & | Dec., 1958

Fan® | TREE f FERE ok mom | BT RS Dec
W% | omOn R v | Al mg e vt | A SE I3 | Jan., 1953

(¥e) | WAWmSEH W ow m | 0EIRER REdissy | 192
B3I | BB R | AU AESTE | L O Bk IS | TR T M 52 3 | Feb., 1957

KK) | F2EJ BT | & AT e 3F | 3 BB = | (b F ) | ~1962
{ I 3 R PR | W) < E T i B E Dec., 1957
Vem ' [mwwww | BRAEEE ReBad | BT ¥ 50| DN e
t | U | AT | p b | T F 4 B G| Apr., 1958

Sk \x A B EIH i | R FLCET F Tmh | ~1962
B A BRBEREL | SARBRETR o | B T 52 2 | May, 1960

(St) AR HED | KB HE S| T AR LT F N | Ciok
oW | = &R v | =masEan| 28 T W s 7o e | Apr., 1956

I~ |ERESRE | Bawe | 4 5 &G T B |~
* 1959....3F%
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Table 2. Coordinates and location of the stations. Origin of the coordinate
system is taken at the Ist class triangulation point of Kuro-sima,
135°05.6 N, 34°00:8E, h=121.6m.

Coordinates Location
Station
+ax(N) +yE) |+zDown) o (N) A (E)
km km m

Wakaura (Wk) +20.8 + 7.2 — 20 34°11'16.5 135°10' 2104
Kainan (Kn) +16.57 | + 12.460 — 10 34 09 135 13
Todoroki (Td) +17.39 | + 19.62] — 50 34 09 35.5 135 18 24.6
Arida (Ar) + 9.2 + 6.13 — 41 34 05 09.2 135 09 42.2
Yuasa (Ys) + 3.42 | + 8.23 — 10 34 01 58 135 10 56
Kainokawa (Kk) —11.65| + 31.95 —265 33 53 55.5 135 26 30.6
Sionomisaki (Sm) — — — 75 33 27 135 46
Sitikawa (Sk)’ —45.86 | + 54.7 —115 33 35 16 135 41 24.8
Sarutani (St) +19.35 | + 59.75 —439 34 10 34.1 135 44 42.0
Iinan (In) +49.4 +117.8 —155 34 26 46.6 136 22 29.2

Distribution of Seismological Stations
in Kll Peninsula (N

- ©oN
1957-1962 TN 7

ELECTRONIC

SEISMOGRAPH .
34°00"y i Y = A ISHIMOTO
Kainan yvﬁfr" ACCELEROGRAPH
Kainokawa \\ 0 50
4 P —-—
Shichikawa KM -

£

{ Shionomisaki )
@® Electronic seismograph station.
A Ishimoto accelerograph station.
Fig. 2. Distribution of seismograph stations in Kii Peninsula,
Central Japan, during the period 1957-1962.
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VAR RS OT CHEMNOERHEREPICS 2 BN AR TREBEDIEB Fch VHED
MR 213 2, RF A0SR BT 58RI OV TETF DS,

FECE L RER O B AT LA L 0 120m 3ih i BEAE LORE, HHiE S
LDHRB O bH ¥ D IREADITORY, BN EOREOH X b 1959 ELKE - O & 8
1963 AEANFI UM MERENETE UCHE IR D £ C—Re il dr ik L,

IEEME A R R LR (ERSED, BR CRRER) & i R Ao =
V7Y = PRETZOT A B hOMAIT X b ThFh 1959 45, 1962 4 d, & O L b
HdH dWiddbic Th FR - moidichic iy LoEmNErBiE Lie, B ATE) 1k 1953
SERESTEIEE OB I TR L E NI THER TN 32 18 X h i b0 o3 X R—BATcilil
NEZ bhik,

BRI USTERABRERNAODLIH20m oL obicav sy — rAvol S THESSSR
B L MBRE KB OSBRI DT, 1961 48 10 BEfsbY 26m Dk & AIWE G iR
L.

FRZEJII-CI 1957 ~1961 4Ficstieit & b\ el (Fig. 3 MRS 1) ANBG% < BRI DK
Bleldh, LELIEHEEORRE L fao7-0T 1961 4 10 LR 200 m JbhofEai-5h
EhEe = v Y — bR BIEES (Fig. 3 WEEEHE 2) 0oL ok,

E MR EIERE U2 B & 23 b AR HE S TR X 0 7o (B R X D iy A
D 1958 4F 4 [ 2 6 AR THIRE (24H) 2 A SR X HILC 350 722301 D IBED T
DR I3 < 1960 4 1 AR T E O 2 A SRIERETRC B BN & 51T Ui, & 280K
LA CHERSIZ bhithotk,

BRETIXENE B2 UL & AHEKROBRTERE T H 5 WIS by ok, BREIRI S
BEMFRIE REEER L LT T o 1959 ERE G SR LBMmER DTV Dl 25T
SBHMED 5 b0k SHEHCAE L, MWEFHIMENE X vtk 300m k7chicfEfo—ific =
Y7V —tE5H, T2O0h O THRBEEL O & b B OB B SOk,

$3. BB
SBEDERHAMO LG 9> A7 2 THEOTN BIIC S D & WIS LR & LT
T AZRIC X 5 BT MBI R IEET L U, & S OB HERNOSInET & L

AMP. DRUM PEN
M- or RECODER
M-2

E.Cflock

‘E.MClock

Fig. 4. Schematic diagram of electronic seismograph used in
Kii Peninsula during 1957-1962.
E.M.S.: Electro-Magnetic Seismograph.
L.F.O.: Low Frequency Oscillator.
E.C. Clock: Electric Cell Clock.
E.M. Clock: Electro-Magnetic Clock. (RELOY Clock)
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Fig. 5. Relative magnification of the seismograph system used
at the stations in Kii Peninsula during 1957-1962.
M-1 has a specific character for observation of very near
local earthquakes.
M-2 has a specific character for observation of near
earthquakes. Broken line is for Kk and St.
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TH LA BARIEIEEHE, BRI RN 30 TOBMBIIIEEF & LTd b
LT LT U/,
D) EFMER: Gk HRAEREIN E10 < B0 D OB W HURIC S5 0B S %
BLE L, RRE CRIM TN UKW KEST RIS VDT, 32k ok < Tk
SNCORBHUEELEOREL L T ORTFORILETHS, LD Sk ab15%E
LU TRIFS N BSEE O O & DIRARIERY ORI L7245 B 20 B E Fie
FAITH D FEMITTTIEREINI LS THE R Fig 4z DETHET O R %
LRI MR LD & O CEE I 3c/s, 1 3volts/kine O B iG TRz
DbDERAL, WEBIHCRERTE AL B &, BIEEZ—& 0w A% 100 volts %
b7z, Fig. 5a, b IZRB—EROBEERMEL Lo L, M-11% 4<20km
MERMEREOBIM L U<, M, HEIC,—F M-2 13—R O EEnmE & L
LD MCEE Le, E7oMIBRORERERT 5700 AH 4c/s SERRYHHE L,
BIUBHIAER 1~2 £ L TREISEOEINC X 2 IRERIIIEEC BB %<, £487T
BRSND XS RMETRLPWEILETRIB L2 TH D EhT, SEDOILE D
DTIRNCEBDH Y, EREHTE I LREOBIMT IS VD LS EEHE0 L
D3OI DT, FLED dynamic range ZIKAKT H7dic 101 o BHEEIRIIEREZS
LZEBNC S 2D L2 EEL, BREBIOCHNCEA L, 20 LiionT
HACEZEDOO LD (RAEEY) CEIOTREINLFETH DL, WL T
Table 3. Ishimoto accelerographs used in the 3 stations and their instrumental
constants calibrated at the stations. Type: FIA—Fixed Isimoto accelero-

graph, 2 horizontals are combined. M=15kg. PIA-I—Portable Ishimoto
accelerograph, M =5kg ca. PIA-II—Portable Ishimoto accelerograph,

M=15kg.
Seismograph
. Ty S
Station Ve Vo v
Type Comp. sec mm/gal
FIA N 0.12 210 0.56 153 10
K E 0.12 210 0.55 151 6.4%
n PIA-I VA 0.08 200 0.48 — 11
FIA N 0.12 210 0.61 168 11
Td E 0.12 210 0.60 165 12
PIA-I Z 0.11 200 0.50 162 5.5%
FIA N 0.12 210 0.59 161 8.2
Y E 0.12 210 0.59 161 6.3*
s PIA-II Z 0.10 247 | 0.48 173 8.7
¥ oy s RR

4) H. MATUMOTO, “Simple Electronic Seismographs supplied only with Commercial A.C.
Source,” Bull. Earthq. Res. Inst., 37 (1959), 375~380.

5) H. MATUMOTO, “Stepwise Automatic Gain Control of An Electronic Seismograph
Amplifier,” Bull. Earthq. Res. Inst., (1966). (in preparation)
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REFC, BERFEEOBM SN LA T 5,
2) EARINEEMET: & S OEMEERINCIEEMERE LT by ERHA,
EARMER 200 oM ERH (PIAID) THREBIMAODL D TH D O T HEHRNEZ
KFETHE, W Kn), Bk (Td), %k (Ys) @ 8 ALK F2lAEER (FIA)
DLDILE VP, THHEL EHALZOMTLLVLERTVWIZLDELNLDED
BRIPBREINDBE L2 0 THS, ChbDHHE Table 3 1L L,
3) # K BEOBRILEEANI—ICERLO THARTD E 50, B 5Lk
DAEZRTIIY, 5ELDFE £0.1 Pbi THHMEOHTBITE LA Z0EE LW
ST ERBAEE Lic, TORDICEMAAIRRGTE UTURER T L Ao BAE
KRS E MR “ Flux ” 12K - S8 2 Mm L7 d 0% FAtic RIES ¢,
R R (EHE, B, B8R0 3 AIEAEBRNATGAR 2 v/ 2 —24H) Kk THE
FMbE 2 2 A B, WA b 2 REIC X SEEESEMEICREL, LIELIER
H, UREZDOETCRPERY2ETEBRSTHATECEb LD, 27 1959
F 12 BXoKBTCTHRALTVRRELE ‘e TR WHKE D27,
ORI BN REEN 2L, bNbh OBRIRED B s 4 —5 L, F0%T
NTOBM R 1963 FEH/MEHWBEEREO—H & U TEA LAREBERTHAS
HOKBBETERET S ECHEATH LB TER,
4) FEHEE: BETHEH ORI TN THESOMNEZRNRE T v s X vBRTRET
CHLUE, EROTINEFRETITRUA VIR EEHOLDELE 400mm $7-
/& 600 mm FIF 600 mm OXKMAIFERERIC LD HECE v, FRBBESILE
BL, KEBBOLHZMLEL, HbECREROTREBRELELC LI, A vVE
RO ERTH O DR S RBERED R S V2 AL S 2 X 5 LTrBIA
A 55T LRI L, BKENE 100V, 253 60c/s [EHEERE “v—1v v e— 27
&Y, FEEMGEEE 2mm/sec & L, 73< Dk 1mm, ZRIE, 2<—2%258
G ECABCEGT XL, REKROE P21 HE1IEE L7z, Fig. 6 3%
DEREOIT, MEDIFNIT, BEDDICHTE (N), Z5mEE (AFHHn Y) (N2)
X %S L BROVMRS (N 3) 2BEBETEL X5 LTH 5.

§4. #HHFH&E

ERENEENC X 5 RUMEGEEAR AT CREIO L AATH D, LrLELL
THRRBORRIC X D EREMIC BT 2 R EO RFERIT 2B Cd ) EEE
iR B OMEM B o7z, Table 4 13iHFOBIRIEZ HSb L d 0Tl &M
CABRA 6 F77E 8 AU T 1 AFRZSmic it RICHIl S i AR EEN A B O bTric
4%, 1HOHLORPD 11% TdHbH, T 1B 45U EOBAS cRmicEfED BiE
N% THork, RUWOFERL LWL I CHAZEOTFB L L0, F2BEBEOKE
WREATL2IDOL 2 DRSNS, FBEED 5 LITEitieAd GhEsr, HMIER, &
i) OB L WEE, EAREORESS D, KED S L TIIRO & 5 i BRI
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Table 4. Observation results. A: Days of record by all stations. B: Days of
record by 6 or 7 stations. C: Days of record by 4 stations.
Year Period (days) A B C
1957 15 2 8 14
1958 365 25 56 179
1959 365 0 19 184
1960 366 44 79 295
1961 365 0 6 291
1962 365 2 29 350
Total 1841 73 197 1313
% 4 11 71
Table 5. Effective observation days (1), numbers of recorded earthquakes (2)
and their average daily numbers (3).
Station 1957 1958 1959 1960 1961 1962
1 14.5 133.0
Wk 2 164 1619 — — — —
3 11.3 12.1
1 Hk 9.0 116.5 188.0 64.0 241.3
Ar 2 57 478 530 102 2776
3 6.3 4.1 2.8 1.6 11.5
1 16.0 193.0 108.5 235.0 259.0 118.8
Kk 2 162 1585 214 1517 749 1523
3 10.1 8.2 2.0 %6.5 2.9 13.3
1 14.0% 183.5 171.5 238.5 118.5 234.5
Sk 2 5 867 477 1118 475 1605
3 0.4 4.7 2.8 4.7 4.0 6.8
1 24.5 118.5 165.0 279.0 131.0 79.0
In 2 19 389 403 913 396 281
3 0.8 . 3.3 2.4 3.3 3.0 3.6
1 *x ok Hk 182.0 297.0 148.0
St 2 958 1008 506
3 5.3 3.4 3.4
1 14.5 254.0 325.5 238.5
Kn 2 26 357 441 403 — —
3 1.8 1.4 1.4 1.7
1 20.5 273 191.5 123.0
Td 2 18 117 106 50 — —
3 0.9 0.4 0.6 0.4
1 365.0 365.0 365.0 366.0 365.0 365.6
Ys 2 391 268 385 397 420 416
3 1.1 0.7 1.1 1.1 1.2 1.1

* Observation was done at Sionomisaki (Sm) instead of Sitikawa (Sk).
*#* The station had not been established.
— Observation was discontinued.
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XOHMPEHC BB ITHOLHEDIERITRS 2 R LIELIED Dk, E-E, 1
BEEDWFRIC OV T L DRMEBIITD  TEBEDFE LS, FEE & o OKEE
HY 5T L O 5% 250D RUBPFML Lk ot E72, TTION
72 & S ICSYIRE LB A e OMESEIRE, KBk EFHEU LSS T
AEDRTEIZ£EL L S, EREENRLLEDTUR XN 5 & Vv o7 Fidss 5@ %
7z, Table 5 3% AOBEHBEHITH D, WE (Kn), Bk (Td), B (Ys) OB,
X5 1 BPERGERTRER—REC L 53 0TH 55 SAHEIC LT X 52,

BETFHETNC X 53 OB SO HMEIKED 72 DD L DM RIETEH D7D,
HFREE (n/day) OHEOKEREZZDEER IS T LIXTER, ERBEHREDLT
WEBVITEMBSR T LBD D, TR0 RO 1 DOTH %L OHMDOIOMEIEEE 2
BRI O DL T LI TEBPOM, DECHIEET DWW TONNE, FENAT & DR
FHEEO LR, SVEERE V20l SICigRk e FhiEAZh, 18 1H
FOFDORRIZE DZDLEDHTOE{NTTLELLN, ThEZEEREIrEVH
5 X STIRIE LSS, R0 X 51T 1958 4EFIE & CIE B EHe X 5 BB Rk D /-
WEMEDAFHBEZR UEZEOZ L2 b FHo R B0, Fi:
e THEY RXBHBICHELDTH, BBLOETHERERS VT TAHE L O
DEABEFTEINLENWI LD HD, TODENFREANILPHZEUEEL S %0l
LAEZBNIE DT, —HEGHRED L EORIRR—WRITET O RE % M—T&EK LicE
CIERE 4¢/s DT A bt v YV —2DA 4 v FRVNTEETS L S EE LR, —
HCERBINIOLTRIBIEC X 5AA—FHOREZ D L5 X 5 kEHO—ERE
OERELBELTHHAPIRICIEEL X L, SRS TORED KEOZEX
10¢c/s T 1 HEHERFERETHD, 4<10km ¢ M>0, 4<20km T M>1,
4<50km ¢ M>3 BEOHELEATELE#EEI NS,

§5. HAKR

PEoX 5kifllcdoC, BUFERE LTERT50LDTH L, —RBNERED
—ET DN TOEIRDRE S,

1) R FERSTXONIBEEIRERER f-r OEEIRSIERZL
WHOBRXLhBIETTHS20, FORBCHTEFEEZMIN (Wk), #FE Kn),
AR (Td), HH (Ar), HE& (Ys), FEI Kk), -£JII Sk), EA (St), 5K (n) 0 9 A
ZOoWT Fig. T RELDTLDT. ThODRPLDH S TR fs—p O EHEBEIAEI
EOTHETFEAL TS T B350, ThIBROBEBROBEINZY LDTHDTHS.
DOEWRFHE (Wk) TlE ts-p OEBEEIII2EDH UMLK 0.5~1.0 BTd b, B
INKIFEAEOHEL ts-r < 1.5sec OFEREHIC R Z2TW5, THITSHERES
DNWPHD LLEHER T H D, 1952-56 FEOFHEHHENTIE 2 & d ks {BRxhi

6) A. IMAMURA et al,, loc. cit., 3).
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HDTH 5, B Kn) Tl fs-p OHBAIZRRLUA250 0.5~1.5 BREB LY~ 21T
1.0~1.5 Bt 5200Tw5, %7 1.5~2.0 BDHDI 62T 5, HH (Ar) L15H
EXREXSLHESHTHEY, 1.5 WU LDLONISBI LR, 4 BLOWETTS%
DWTW5, BEMEBEI DOAVWHECHEBENOL S 2 L3bhr 5, EREFOIA
(Td) DEESTIEE ~ 7 53251T, 0.5~2.5 BicosnoTkd, 1 BUTOEER
BREDOD DL H 55, THUNOBRAEDOIDIEHEINTVEZ EEZLDL TS,

Bk (Ys) 13 1958-59 T1X 1.0~2.5 BITIEHF L TWviz ts—p 25 1960-62 T 0.5~1.0
BOLDOHBL b I TERZLREIDEI LTV, COBLIEDOLITSNDBES L
BRERS EPSHEESNAHBEEDOE TOERO—RE LdTLDTHS, HILoHE
FEMEIIE 2 ek, BRI B (Kk), wEIhmo-L)l (Sk), +Eigo
A Of) CWIREEES TN 200 E %D, OARDRSHELD tspr <1
B OEEHEMIC 11 & A LEDNEL, BIFHEZD BOERHDD Sbhiivy 50nED
ls-p DN —TLLTHLDLNTETVWH T EMRBLNRD,

0L BRI OME (In) TR BT ts-r X IO BLURCETHH LTS, BEL

CEAEFEHOIEBIXS LA ERLNRN T Ed5bh 5,
2) BRESM: F2TI0NX ST HBINE L DREABESTTH O EnHE 35
WTERERETZZLIXTELR D7, L LE—HEIOWT 4 S50 Eo@ikso
ts—p OIWEDTEDDWENIR D ZENTZDT, FROEDBY, HWET—GEmEEY
—HEHAC AL L0 FORETHN LA LKEL, EBBERBOEREYICX 2T
FRURALIE & RIFRE K (I S-P OB 223 b, TOFBC X 3EREORKE
COWTREFOV LY (BREZ?) P 0RO RIC DWT LSBT
REBDD, EEOBE4OREOFEIZTERE B2 TWiW,

Fig. 8 a~d WHEEINCHEEZ K I LcEBRS AR E 0D 2L (X ), 3 (¥
i) OAEMICEY LERSHNE LT,

C O ZE CCRBiL R om kR (BE £ < 10km) OMEFRINIO >3 %%
FET, R DMPTE S XL CRTTRICESR L v B, FRIIRE L DRI To
BHBDOTW ST EHITIE 1952-56 EIT ks O-EHNENOER L AEThs, 7272
ts—p OPEEFHDOE TATHIZE HIT, BRIV THIC 1960 SERIKE ts—p < 1.0sec
DHDPEEZ, T b DHERRBRL RO TERERAD DL, hit Fig. 8 i
BT 1960 SFLAEGERINECH SV (10~20km) BEOSHESLLNEZ EH 5L D
SO THS, Eic Fig. 8 Tk 1960 LIAEE O X BTN B ST SR OEE®
HbN, THLEATFEORILORMBER X V225 (10~30km) X 5TH 525,
VLD 2 Ts D IEENT R U RIEE T b 5,

7) R. TAKAHASI, “Graphical Determination of the Position of the Hypocentre of an
Earthquake and the Velocity of the Propagation of the Seismic Waves,” Bull. FEarthq.
Res. Inst., 6 (1929) 231-244.

8) S. MIYAMURA, loc. cit., 2).
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Table 6. Number of earthquake foci determined by the network (N)
according to their depth (k).

Year N | (h<30km) <h>:§)km) B/A
1958 44 40 4 0.10
1959 26 24 2 0.08
1960 102 85 17 0.20
1961 33 25 8 0.32
1962 59 36 23 0.64

Table 7. Annual number of earthquakes felt at different places
in the northern and central Wakayama Prefecture.

Year ' Wakayama Yuasa Hidaka Sirahama
1957 119 53 8 14
1958 82 30 5 13
1959 86 42 13 6
1960 63 57 11 7
1961 71 50 17 11
1962 74 58%* — 25

* Included one of intensity IV, JMA scale.

K—Z

(o} llO 20 30 40 5‘0 GIO 70 KM

Fig. 9. Relation between Omori’s K (km/s) and epicentral depth,
in Kii Peninsula, 1957-1962.
1~3 correspond with increasing accuracy.
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—HEHILELY B0~70km) BESFIRIUEHTIZEHSHL, FO05501LE

FAREPLRERPTCHLATHS, COFEE, T 1960 EUMCEETHS &
v, Table 6 DOAEEHMMEL, FHCEE 30km LIROWER A & 30km LEQHE
BB »ORLELRB/A OBL»S 4 bh%, Fiz Table 7 iz L Sh - fmkLE%
OB RMBEROWEED, 1960 FELFICHT 5 ERBICAEEOBRER TR
R & LRI O LR S P VIEDTEREZ KB L Th B E i X 9.,
3) KFHEFRE K (S-P HBEOME Vs-r): (FRETLAONATRTO K FEE Z &
DOBIRE LD LK Fig. 9 th5s, Z oBRIZE 3745 K OO EHAIRET 50
Db, I Z=30km ZERE U THEA LB T ETHrEIER2TVE L d10d
Bz 5H, HEEKE2E D LTy, K OFHARE RSB E W 13— iE
DEERPLVERRZ L2 LD LTWS00E L,

X FTH ol o BB O RY 12 X 5 5FEE i K=6.80+0.11 km
[sec T, ZEMRODH LD OMHEDIMBERIEHEDE 1 ~2 BOFHTHLIVHD
ThoT.

X BT IRIROBH LS EROBIMNIC X 54 RIOFEROFSfM K= 8.25 4+ 0.05km/sec
HEEOWEDH 3E (XREEE) widbicnw K=8.2 (KX Le=1/4 LFEE) &
—HT 5, ZEOMEIIH—IUE LTRALEEEET <R L3 TEROL00 AV EIH
CHALTIVWESThS,

§6. # Ee
1957 4E LA 1962 SEIT 72 51 545, fE R BT 1T B EFEINED 0, HIEW
120km FEdbY 90 km DELAIRIT 9 MOBI AL BRHEE U T RIS X 5%
SEMAER L CE, flix ORI X2 Cr OB ERERENEREO DI E S
FULLMETRED DT DM, B, BINHELRSIConT, Bklofhidin
BEE 2T, Hib LWEMEEBRIE OO DI FiETh ok,
HINEEEIIMAIC ORI BV TH B, ThiElddk, 1957-1962 £ HNE
OMEBFEMIREOED LBV TH S,
1) EEE 10km DO SR EM RIS MG E 1952-56 45 FEREINHLT & h
DELTHERNMREE CITERLTWDED, 92F0BMIke s 27,
2) 1960 LG EMEEC D MBEFRIE LI (10~20km) O RHUIFEH 5507
3) 1960 LM R EHEIC IS (10~30km) o RG2S & iD7z
4) FERLRSPET—AF, ORGEX DERBHRICECOABOT, 2osi (30 ~
70 km) HupEA A L7z,

9) S. MIYAMURA, loc. cit., 2).
10) T. Mikumo, “Crustal Structure in Wakayama District as Deduced from Local and
Near Earthquake Observations,” Bull. Disaster Prevention Res. Inst., 39 (1960).
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1) BXO 2) 1E—ISAN g At L U CIREE XD AR AL o3& LR I KR
D) (2 2B EFHOEEREEEHO X S ORBEAEIMENOI L BT
BEHEETBHEPAPXD) X5 RIS EEbE (supra-crustal earthquake) &
BHTERTES, 3) 2R VEHOEHOLLEPWHEO»E LW, £ LTI
T o TR AL _EEIETNIMTLEEE RS OEBHER O < h, EhHEHR
BEIL7cX SHENCDS.

4) 13 5T THIE (sub-crustal or upper mantle earthquake) <h b, B
B EORMER FA LRI iR O AR AU oS IR B IINEE) & 5 5 AN
SMBEF OET & bbb, L L ZOBIIC Wy COMIER O X 5128005
DOIET) & B BN SR RE IO P EETE (TR 60~100km, 1952 F£0EHIFIHE,
1961 FEORE 7 FER SWERENLATSH D) D, REF EOIMUBLER O TH
TiE =V r V EOMERAD DLONOBMINTIR S PR ONATTH 5, —f

THMAME R O FEICIR R OIGENE RIED & & 2 D A, hRE M REHETH
D, ZOERIMICS & EXEdb I LICHIENIENRD S L VoG lEREL 2L 5T
HHDT, SHEILCHEOBIBOFTEZIT)DTHIZE R D1 I { TR M b 57w,

F72 1~3) OX5LEHESTCHLEOMOMSICHEIET 5 e BETE LW
25, TNLIEROMBETS 5.

§7. 3

APFZEDBINE NI <C Table 2 iz L L7z X 51T 1952-1956 4EiT 3 T 7n D7k
B0 E 2D EEWZ 0 X 5T SN R A S ESE, EEEEFR, KUEE
FROEYERE I L OEBRIE Y S EIRRE (), FIUeEE (), AME—
R, FHERNEER (RR) BEZIZ LD InD OERMEOBBEREE, b
L2 Y 5 SN =mEME (HER) M5k, KT EImIeEnT, MmelReg
HHENTERAEEEIFET, Bt UL RELN X AREEEF, BImTHattm
ENFEET 2 ARG, BRAES F L2 UETORMLOBLL ) & RFERELRA,
MR AER, BAEEDHRRESEMILZLS, BREAEEERR L EoBIRERE
DEMEIIT L D 2bhvie, ThLOERD 2T Lz 255 Bllogiz X
72w, T R FREH BLET OB D THXERET X DA 31 54 RUE A O RE
BRI Z EL 2T NS NARDE % 272, by THEER LIV, —HEKT
SR SR BINE B R CRER, AR EORIFIC OV T AT O 4 L E
FEINERDTORMOEKRL H2HBICL DR Tinbili, S BET5, E85BHh
ZAIAREHERS XOHERTFECL O EH Licwy, BECD LENETEREARE
BABEE RO OPIE L KB EBE N ShE 2 iigE 2 b2 bhic T & ?2“6 L
oL BT BRETH 5.

11) S. MIYAMURA, “Seismicity and Geotectonics”, Zisin, [ii], 15 (1962), 23-52.

12) S. MivAaMURA, “Types of crustal movements accompanied with earthquakes,” I. Intern.
Symp. iiber Erdkrustenbewegungen, 1962, Leipzig, DAW Berlin, 235-251.
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88. Local Earthquakes in Kii Peninsula (Part 5).

——Development of Micro-earthquake Observation Network in Kii
Peninsula during 1957-1962 and Observed Seismicity.——

By Setumi MIYAMURA, Minoru HORI and Hideteru MATUMOTO,
Earthquake Research Institute.

Summary

Succeeding our temporary precise observations of the local earthquake swarms near
Wakayama, Central Japan, executed four times in 1952-1956V, we extended the observy-
ation network over the whole Kii Peninsula during 1957-1962, in order to investigate
the secular micro-earthquake activity of the district. As a matter of course, our main
effort was first condensed into the instrumental and methodical development, and we
were able to gain valuable experiences for the future development of the micro-
earthquake observation work, though the seismological result obtained was not very
satisfactory for the study of secular seismicity of the district.

In this report the actual circumstances of the network development are described
in detail, the practical experiences obtained also being added.

The station descriptions of the network are given in Tables 1-2 and Figs. 1-2.

Seismographs equipped at the stations are 3 component Ishimoto accerelographs (at
Kainan, Todoroki and Yuasa, cf. Table 3) and a vertical component electronic seismograph
(at Wakaura, Arida, Kainokawa, Sitikawa, Sarutani and Iinan, cf. Fig. 3), the latter of
which was developed by one of the authors and described in separate papers. (H.
Matumotot,5')

A few of the results of the observation are tabulated in Tables 4-6 and Figs. 7-9.
In addition, some seismological conclusions are deduced from the S— P frequency curves
at each station (Fig. 7), geographical distribution of the foci determined by Takahasi’s
graphical method” (Fig. 8), and the obtained Omori’s constant or the velocity of ficti-
tious S— P wave, Vs—p (Fig. 9).

A swarm activity of extremely shallow earthquakes (depth < 10km) was observed
at Wakaura (Wk), Kainan (Kn), Todoroki (Td) and Arida (Ar) during the period con-
cerned as in the previous periods. (cf. A. Imamura et al.® and S. Miyamura%®) The
center of the activity is very near to Wakaura (S—P < 1sec) as previously. Frequency
histograms of S— P times at Yuasa (Fig. 7) indicates the increase of similar very shallow
shocks near Yuasa (ts_p <1.0sec) since 1960, the epicenter maps in Fig. 8 also confirming
this fact. At the same time Fig. 8 shows another local shock concentration around
Hidaka, a little south of Yuasa. This activity is also supra-crustal but somewhat deeper
(10-20 km) than that near Wakaura. In short, the supra-crustal local shocks in the
northern part of Wakayama Prefecture were still active during 1957-62 but with de-
creasing intensity, the distribution of foci diverging southerly and to a little deeper
part of the crust.

On the other hand it is also noticed (as in Fig. 8), especially since 1960, that a lot
of scattered foci of earthquakes with depths 30-70 km appeared in a wide area of the
central part of Kii Peninsula. These earthquakes seem to belong to the Outer Honshu
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Seismic Zone!L,12 in which the big earthquakes of 1944 (The Tokaido Earthquake, Dec.
7) and 1946 (The Nankaido Earthquake, Dec. 21) occurred off south-east and the south
coast of the Peninsula. Geologically the Outer Honshu Seismic Zone represents the
climax orogenic activity of the so-called Nakamura Geosynclinal Zone as the recent
outermost Honshu Arc tectonic activity.

This seismic zone slopes down to the north into the mantle as deep as 60-100 km
in the center of Kii Peninsula, as represented by the intermediate earthquakes such as
the Yoshino Earthquake (1952) and the Odaigahara Earthquake (1961) like other arc
tectonic seismic zones. However, during the period 1957-62 our network could locate
only a few earthquakes deeper than 60 km in the center of the Peninsula. Moreover,
the crustal or near Moho sub-crustal earthquakes off-shore, which may represent the
activity of the main part of the Outer Honshu Seismic Zone, were also very few.

" Generally speaking this Zone was rather calm in the period between the big earthquakes

and even in the calm period showed rather sporadic activities within certain limited
places and time intervals. Although our network was insufficient in the southern and

eastern part of Kii Peninsula, the above results might suggest such a tendency of the
nature of seismicity of the Zone.




