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Fig. 2. Distribution of annual numbers, N
of earthquakes felt at a single station. 1
-0.0<N<0.1. 2-0.1<N<1.0. 3-1<N<L
10. 4-10<<N<C100. 5-100<N. 6-Weather
station equipped with seismographs. W:
Wakayama, N=105.3. $: Siono-misaki,

Fig. 1. Annual numbers of earthquakes N=0.3. 7-Entrusted substation repor-
felt at the J.M.A. weather stations ting earthquake intensities. 1: Oki, N
and entrusted substations in Waka- =0.0. 2: Iwade, N=0.2. 3: Koyasan,
yama Prefecture during 1952~1958. N=0.4. 4: Higasi-nokami, N= 2.6,
(Original data are taken from The 5: Yahata, N=0.8. 6: Tadono, N=19.4
Monthly Report of Earthquakes, 7: Kawakami, N=3.3. 8: Ryuzin, N=
Osaka District Meteorological Obs- 0.8. 9: Gobo, N=13.0. 10: Kiyokawa,
ervatory.) N=0.5. 11: Misato, N=0.5. 12: Ku-
1-Weather station equipped with rusugawa, N=2.4. 13: Tanabe, N=0.2
seismographs. W: Wakayama. S: 14: Sirahama, N=5.0. 15: Itikano, N
Siono-misaki. 2-Entrusted substa- =1.3. 16: Hiki, N=1.3. 17: Singu,
tion reporting earthquake intensi- N=0.0. 18: Irokawa, N=0.0. 19: Si-
ties. tikawa, N=0.0. 20: Simosato, N=0.0.
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Fig. 3. Numbers of epicenters determined seismo-

ERNT I —FKL TS5, H metrically by J.M.A. in Kii Peninsula for 1952
2| LTSRS & AR ~1958. Numbers in parentheses are for subcru-
#) ‘[‘t(ﬁmmmj&m whil i '_J stal earthquakes. Weather stations equipped
LaRRWCE, wHEIBECE with seismographs in the region are as follows:
Wi X AERNT LN &Y S-Sumoto, W-Wakayama, S-Sionomisaki, Ow-
Owase.
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Table 1. Comparison of intensity scale by Y. Sato with the
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Table 2. Form of questionaire used. (For weak intensity
designed by Y. Sato)
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Fig. 4. Intensity distribution of rather strong earthquakes felt in Wakayama Pref.

during Sept. 1952~Feb. 1953. Published locations are “Near Wakayama”.

1, 2, 3-Weather station. 4, 5, 6-Entrusted substation. 1, 4-Not felt, not

recorded. 2,5-Not felt, but recorded. 3, 6-Felt. 7-Published epicenters. (E;:
QOsaka Distr. Met. Obs., E;: J.M.A))
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3)1952.1X20 K
21H24M

8)1952.X20
06H57M

13)I952.X1.22
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12)1952.X1.16 /
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20)1953.1.23

18)1953.1.7 : 06H55M

03H25M

Fig. 5. Intensity distribution of rather strong earthquakes felt in Wakayama Pref.
during Sept. 1952~Feb. 1958. Published locations are “Kiji Strait”,
1-7-Same as in Fig. 4.
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5)1952 1X23
{6H25M

4)1952.1X.22
OZSHO8M

19)1953.1 10
O7HOBM

22) 1953.11-11
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21)1953.11.7 .
l6H43M
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0 10 20KM
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Fig. 6. Intensity distribution of rather strong earthquakes felt in Wakayama Pref.
during Sept. 1952 ~Feb. 1953. Published locations are “Central Part of
Wakayama Prefecture”.
1-7-Same as in Fig. 4.
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2)1952.1X.19 o

7)1952X 10
OBH5oM.

05H40M

17)1952 XlI.27

9)1952.X.23 o O4H46M

I9H53M

24)1953.11.20
I6H2SM

23)1953.11.19 .
IBH38M

| SO
0 10 20kMm

Fig. 7. Intensity distribution of rather strong earthquakes in Wakayama Pref. felt
during Sept. 1952~Feb. 1953. Published locations are as follows: No. 2-Near
the mouth of R. Hidaka, No. 7-Northern part of Wakayama Prefecture, No.
9-Southern part of Kii Strait, No. 17-Lower basin of R. Arita, Nos. 23,24-
Near Wakayama.
1-7-Same as in Fig. 4.
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Table 3. Published data of the earthquakes, intensity distributions
of which are given in Figs. 4-7. Locations and instrumentally
determined origin E, are quoted from the Seismological Bulletin
of C.M.O. and the origin E, or E, S-P intervals and intensities
are taken from the Monthly Report of Earthquakes of Osaka P
District Met. Obs. Abbreviation of stations are as follows:
Kb-Kobe, Km-Kame-yama, Kt-Koti, M-Muroto-misaki, Ok-
Okayama, Os-Osaka, Ow-Owase, S-Sumoto, S-Siono-misaki,
Tak-Takamatu, Tok-Tokusima, W-Wakayama.

"N E =

Date i
No. ’Ié‘liltlrtlie Epicenter and Depth S slt) attig?lg, aEi ;}V;::jt.};er Intensity
T {1952— II:Ryuzin, Kiyoka-
1 IX 9! Near Wakayama. W: 6.1, S: 5.8. wa, Tadono.
_109:48 I :Gobo.
2 &(5 ) fl)g Near mouth of R. Hidaka. S: 6.1, Ow:11.8, I : Tadono. T :Gobo.
: 33.9N, 135.1E, shallow. Tak:12.8.
3 X 20 Kii Strait. 33.7N, 134.9E, 10km,| S 84 S: 9.4 | y.g 0
: M:10.6, Tak:12.0.
Central part of Wakayama Pref. §: 6.9, Ow: 7.2
4 X 22 E,:33.8N, 135.6E, 20 km. S: 9.9, Kb:14.3 | I :Kurusugawa
E,:33.9N, 135.6E, 10 km. M:14.4 and 3 others. )
Ww: 3.7, S: 5.7
5 IX 23| Central part of Wakayama Pref. s: 9.0, Ow: 9.7 I : Gobo, Kurusuga-
16:25 340N, 135.3E, 10~20 km. 0s:12.0, Tak:13.4 wa.
M:12.5 and 8 others.
o W: 1.1, S:3.9
X 23 . . II: Wakayama, .
6 22 . 93 Near Wakayama. . S:15.8, Tak:14.7 I -Higasi-nokami
. 0s:19.8 B
7 8(5 . ig N. part of Wakayama Pref. ' S: 5.8, Ow:10.0 I :ggacgkg{r;ls;?kawa, .
S: 7.0, g. 9.4, I :Kurusugawa, Si.
X 20| ¢:- . | . . tikwa, Tanabe,
8 06 - 57 Kii strait. 33.8N, 134.9E, 20km. M:10.0, Tak:10.9 Kiyokawa, Tado-
o | 0s:19.3. | - no.
9 f%) . gg S. part of Kii Strait. W: 6.5, S: 7.2, unfelt
: Kt:11.2, Ok:21.6
?5(2 . %g Near Wakayama. Tak:11.7, Km:20.7 I : Tadono, Gobo.
11 04 : Og Central part of Wakayama Pref. W: 3.7, §: 8.1 unfelt
12 1 18 Kii Strait. 4:0.8 Tak:11.0 |unfelt

(to be continued)
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o _(continued)
No Eﬁﬁe Epicenter and Depth S-P time at Weather Intensit;
Time p p stations. (in sec) y
13 X 22 Kii strait. 33.7N, 135.0E, 20km.| > 8:0 57 BT ey
. ) M:10.9, Tak:12.2
Near Wakayama. ! W: 2.2, St 4.2, 11 : Wakayama,
14 XU 25 g .34 1N, 135.1E, 20 km. {Tok: 6.5,  0Os: 9.3, Gobo, :
13:22 ; §:11.7. Tak:15.5 Higasi-nokami,
E,:34.2N, 135.1E, 20 km. ceeeh e 1 : Tadono.
M:16.0 and 8 others.
15 ﬁ ) gg Near Wakayama. W: 1.8, §: 5.1, I : Wakayama.
: 34.2N, 135.2E, shallow. Trk:13.9, S: 2.3?
.~ IXI 30| Near Wakayama ] ) .
16151 :19| 34.2N, 135.1E, shallow. W:1.7,  S:4.3 | I:Wakayama.
Lower basin of R. Arita S: 6.8, $:10.1
17 %‘E A 422 E;:34.1N, 135.5E, 10 km. Ow:10.8, Tak:11.9 I :Gobo, Tadono.
E;:34.0N, 135.2E, 40 km. M:13.9 and 7 others
T |i953— ) .
Kii Strait. W: 3.6, S: 8.8, Il : Wakayama,
18 |1 ) 7 E;:34.2N, 135.0E, 20 km. Tok: 6.0, Tak: 9.9 .Sumotx_.
03 : 25 Ow:13.7 S:13.4 I : Tokusima,
E;:34.2N, 134.9E, 10km. Tl T Tadono.
and 15 others.
I 10 S: 9.8, S: 1.0? | I :Gobo, Kurusu
19 07 : 06 Central part of Wakayama Pref. M12.5 gawa,
o e Tok: 7.6,  5:10.2 7
- Kii Strait. Ws 91 S 93 11 :Kurusugawa,
20 06 : 55 E;:33.6N, 134.8E, 40 km. R + ¥+9 1 1 :Tokusima, Waka-
E,:33.7N, 135.0E, 40 km. M:10.6, Ow:l12.9, yama, Sitikawa.
Tak: 8.3 and 14 others.
Central part of Wakayama Pref. | W: 6.2, Ow: 5.8 O :Wakayama.
21 | 7 E;:33.9N, 135.7E, 20km. s:95  $: 6.3 |I:Sumoto, Owase,
E»:33.8N, 135.6 E, shallow. and 12 others. Siono-misaki
W: 4.6, S: 6.6
o 11 Central part of Wakayama Pref. S: 8.5, Ow: 9.7
22 |19 . 59 33.9N, 135.3E, 10~20 km. Tok:10.8, Tak:10.6 I :Wakayama
0s:13.6, M:17.2
Kt:16.0 and 7 others.
23 11}3 . ég Near Wakayama. W 1.3, S: 3.9, I :Wakayama
: S:13.7
Near Wakayama. P w. 1.8, S: 2.6
24 [ 20 E,:34.2N, 135.0F. ‘Tak:11.7, 0s:13.2 | I1:Wakayama
E;:34.3N, 135.1E, very shallow. §:10.8 and 5 others.
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Fig. 8. Monthly numbers of earthquakes felt at the intensity stations in
Wakayama Prefecture obtained by the questionaire survey during
Sept. 1952~Feb. 1953.
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Table 4. Number of earthquakes felt at the respective number
of stations during Sept. 1952-Feb. 1953. in Wakayama

Prefecture.
. Number of Number of earthquakes.
Period | working |—zr— felt at felt at | felt at more
stations 1 station | 2 stations | 3 stations jthan 3 stations Total
1952 IX 33 34 7 5 7 53
1952 X 27 40 14 7 6 67
1952 X1 22 62 29 3 8 102
1952 XI 21 53 15 6 5 79
1953 1 22 43 ! 10 6 3 62
1953 1 17 44 | 8 4 4 60
Total 276 83 31 33 423

Lnd, SOXHEIbWIEERAR 1~2 OB TR IS L WHT, 208X
bR hicnwc 2 b5, RRBHUFOARE, BROBUNEHEINL L,
HEBFHAWZ T TIEd Lo b WRHVNEEDO S it b bl 5 530 Thb o b
Db,

bHHA, TOXSRHMARMERCD SpWHENL B2, ARG on
OEBOPWE TR END. ThSDENITNTEERDOLDOTEHY, FO4HITH
WEBOMEBE LEEAL S L8 LND, ThEFEMTHT 5, RGO
T, oz £1km DTORECERYIETALENLY, ThicizBAly
WERBWNAEBRE LTS, LaLisb, 5 LkRH/IMUZOEEHRI O 5 7 O %
OAWHIHAIR 7 b — e B TL SRS 7 b1, X b RHEBUR MRS & BT L <
Btk BHERE R SV 5D EE 5.

REERKEEHE AT BT 5 & MBI ORI 3\ T RN OZERE 2
ARINDZ L, LT, TOHREOHRELFEME NI DA LTS L 2T
530 Thb, HFRUEEOFNAEHMAFCEWTERORIT AREXRSET I Lo i
IEFICRETH A 5 2, BEREOHEORABMNATLTNTHEETE SR, +
WO LWRHHBEESSTRA LN 21T TH S,

T
SO IR B RO AR RIS LTV 5 ARTF AR TARER S QA5 LOE T
HREE, WREH OFLICTHE DR & BT RHT 5. § B H OREBECH Ik L 1A
ML TR (LT 59) 35 X OFARKILIGET AR R R) O eI T 5.
35 D ICRIEIZERIC D & (40T & 2 I P R R R B e T 5.
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37. Local Farthquakes in Kii Peninsula, Central Japan.
Part II. A Brief Review of Seismicity in Wakayama
Prefecture based on Intensity Investigations.

By Setumi MIYAMURA,
Earthquake Research Institute.

In the central part of Wakayama Prefecture we often observe an earthquake felt,
seismic waves from which are not recorded by the seismographs at two routine seismo-
logical stations situated on the northern and southern extremities of the Prefecture, i.e.
Wakayama and Sionomisaki Weather Stations. Such earthquakes are either very shallow
local shocks or rather deep small earthquakes, of which the latter are often recorded at
a few stations outside the Prefecture. On the other hand, the former, being recorded at
no seismological station, might have been missed from our earthquake catalogue, if they
were not reported from the substations entrusted with intensity report by J.M.A. at
many places in the Prefecture. Consequently, if we wish to know the seismicity of such
local earthquakes, we must not only depend upon published seismometrical data, but also
consult the intensity reports obtained throughout the region.

Those intensity substations entrusted by J.M. A. are distributed throughout Japan,
but they are not necessarily working well. However, in Wakayama Pref. about 20 of
them were fortunately working well through 1952~1958 and the intensity reports from
them have been published regularly in the Monthly Report of Earthquakes by Osaka
District Meteorological Observatory.

After those intensity data we calculated the mean annual numbers of earthquakes
felt at various plases in the Prefecture and showed them in Fig. 1, indicating the gen-
eral feature of the seismicity. Among those earthquakes some were felt only at a single
station and it means that such earthquakes are very local ones, the epicenters of which
must lie in a polygon, its sides being the perpendicularly bisecting straight lines of the
segments connecting the station with neighbouring stations, as shown in Fig. 2. They
are either very shallow small shocks or rather deep small earthquakes. And only a few
seismographic stations, occasionally no station, can record them. Consequently their
epicenters cannot be determined seismometrically. But the assumed epicentral polygon
stated above corresponds to the epicenter of accuracy within 10 odd kms. Annual
numbers of such single station felt shocks at each station are given in Fig. 2 and indi-
cate the seismicity of such very small local earthquakes in the Prefecture in 1952~1958.

In order to compare the seismicity of such very local felt shocks with that of rather
larger earthquakes, the epicenters of which were determined seismometrically, we show
in Fig. 3 total numbers of the epicenters in Kii Peninsula and its vicinity at respective
positions of 0.1 degree mesh points. As a general feature there are no remarkable dif-
ference among Figs. 1~3. The most active seismicity is concentrated in the neigh-
bourhood of Wakayama and next active zone is limited in the littoral part of Kii Strait
around Tadono and Gobo, including the lower basins of R. Arita and R. Hidaka. In
the northeastern and southeastern corners of the Prefecture, i.e. Ito and Higasi-muro
counties respectively, almost no earthquake was felt at a single station there as seen in
Fig. 2 and only a few widely shaking earthquakes were felt as shown in Fig. 1. No
larger earthquakes occurred in the two zones as seen in Fig. 3, too. Thus we conclude

that they are the most aseismic parts of the Prefecture, though the geological situations
are far different in both,
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On the other hand, second class local seismic centers are also inferred in the
middle course of R. Hidaka around Kawakami and in the basins of R. Tomita and R.
Hiki around Kurusugawa and Itikano-Hiki respectively as shown in Figs. 1~2. Fig. 3,
however, illustrates another concentration of epicenters in the upper reaches of R.
Hidaka around Ryuzin instead around Kurusugawa.

During Sept. 1952~Feb. 1953 the author tried to collect information on perceptible
earthquakes in Wakayama Prefecture by means of questionaires, designed by Y. SATO
for the survey of low intensity earthquakes based on 12 degrees international scales,
form of which is shown in Table 2. Correspondence with this intensity scale and that
of J.M.A. is given in Table 1. The questionaires were sent to several tens of public
schools and administrative offices throughout the Prefecture and every month they were
requested to be sent back, even when no earthquake was felt. But we could get back
only about 20~-30 questionaires.

Intensity distributions of 24 large earthquakes felt during the survey period are
illustrated in Figs. 4~7, classified in their published locations of the origins, tabulated
in Table 3. In the table seismometrical data and intensity reports are also given after
the Monthly Report of Earthquakes of Osaka District Meteorological Observatory.

Among the earthquakes published as those occurring “near Wakayama”, the epicenter
of No. 24 should be shifted further south, at least several kilometers, considering the
fact that the shock was not felt at Sumoto Weather Station. Intensity distribution of
No. 1. seems to be similar to that of No. 2 and might have occurred “near the mouth
of R. Hidaka” as No. 2. No. 10 may probably have originated in “Kii Strait” instead
“near Wakayama”. No. 14 is said to belong to the earthquake in “lower basin of R.
Arita” instead of that occurring “near Wakayama”.

Among the earthquakes published as those occurring in “Kii Strait”, No. 12 and
No. 18 should be corrected to belong to those originating in “lower basin of R. Arita”
and in “Ki-tan Strait” respectively. Intensity distribution of the earthquake No. 20
resembles somewhat to that of No. 22, which was published as occurring in “central
part of Wakayama Prefecture”, but, perhaps, owing to its subcrustal nature, we cannot
easily fix the epicenter by the intensity distribution.

Earthquakes shown in Fig. 6 are those published as occurring “in the central part
of Wakayama Prefecture”, and among them the epicenter of No. 5 should be shifted
more than 10 km to the south. No. 11 should probably belong to that occurring “in the
lower basin of R. Arita”. Published location of the earthquake No. 7 may be misprinted
and should be read “in the central part of Wakayama Prefecture” instead of “in the
northern part of the Prefecture”. Earthquakes of Nos. 11, 12, 13 were classified in the
Seismological Bulletin as unfelt. Nos. 1~5, 7, 10, 17, 19 might have been also classified
as unfelt, if there were not the intensity reports from the entrusted substations. Con-
sequently though these 24 earthquakes are not very small ones among the local felt
shocks in the region, about one half of them might have not been recognized as felt
earthquakes and their epicentral locations might have been also misinterpreted.

Monthly numbers of felt shocks reported during our questionaire survey are given
in Table 4 and Fig. 8, which do not show any remarkable change of seismicity in
the period. General feature of the seismicity in the Prefecture is similar to those
discussed in the previous section based on the J.M.A. data for the longer period.

In conclusion the author emphasizes the need to strengthen and to secure the intensity
report of entrusted substation all over the country, in order to get the correct picture
of seismicity, especially that of the very shallow local earthquakes.




