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On the Lg Phase of Selsmlc Wave observed in Japan (1)

T. Utsu
(Seismological Section, J. M. A.)

" The short period seismic surface wave phasé L having -the velocity about 3.5 km/sec. = was
found on seismogram of the Siberian Earthquake of Jan. 5, 1958 recorded at Nagasaki, 4one of the
I.G.Y. stations in.Japan. Since then, this phase sometimés appeared on the seismograms in,the
case of shallow earthquakes occurrmg in Siberia, Otter Mongolia and China.

It seemed certain that thlS phase ‘had been recorded by many se1smographs distributed over
Japan, so the selsmograms of 8 earthquakes were collected from 20 stations and exammed

‘It became clear that this phase had been recorded only in Kyushu (sometlmes in Hokkaido).
- This shows that the crustal structure under the central part of the Japan Sea is not contmental while
the Yellow Sea and the northern part of the East China Sea are continental ; since the presence of the
Lg phase indicates that all the path from epicenter to the observing station lieé on continental

structure.
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Fig. 2. Selsmogram of the Szechwan Province Earthquake of Feb. 8 1958 (cf. F1g 7, B).
Nagasaki electromagnetic seismograph, A=22°.0

S e T

N
S
B .
s . - v. WWWWWMMM/\I\NWMM\/\ /\[\/\/\,\/\}\’V‘/\/\
. w ) . o
P , . ) . eS .
0 " |
e bRy e A Y TYRVINS WMWW\/W\/WVV\IWW\MMMW\ V\"\ﬂ\{\/\,\l’\/\m\'\h‘f‘q\/‘/\/\ /\'\/ \/\/\j\/\/\j\f\/\/\ﬂ\
Fig. 3. Se1smogram of the Outer Mongoha Earthquake of Feb. 24, 1958 (cf Flg 7, C).
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Fig. 4.  Seismogram of the Outer Mongolia Earthquake of Apr. 10, 1958. (cf. Fig. 7, D).
Nagasaki electromagnetic seismograph, A=29.4°
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Fig. 6. Epicenters of earthquakes of magnitude larger than 6 from Aug. 1957

to Mar. 1958. Lg phase is recorded at Nagasaklufor earthquake A,
B and C (cf Flg 1-3)
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Table 1 a. Lgand Rg phase observed at Nagasaki
Earthquake - (A) (A" (B) (C) (D)
Date Jan;r 5, 1958 | Jan.24,1958 | Feb.8, 1958 Feh. 24,1958 Apr. 10, 1958-
Epicenter 561/2'N, 121°E | 56!/y°N, 121°E | 31Y/°N, 104°E | 45°N, 99°E 511/,°N, 99°E
Location Siberia Siberia Szechwan Prov.| Outer Mongolia Outer Mongolia -
Magnitude T 6!/,—61/, o 6 €—6/, )
A ) | 24T 2470 22.0° 26.9° 29.4°
Origin time (J.S.T.) 20h30™44s 131’3\"3“”35s 08223™30s 218277068 19?55"“31S
P | 36mls 9 o8mogs 32m 465 —
Time A S 40 28A 45™57s 32 23 37 22 —
Lg 43 46 49 30 - 35 20 41 10 . 20h 10m59s
Rg. 46 04 C9 37 01 43 28 13 10
 Velocity Ly 3.50 km/s ?. 3:45 km/s. 3 54 km/s 3.52 km/s:
Ry | 2.98 9 3.02 3.05 - 3.09
Period Lg 2.5s 3.0s 3.3s -3.2s 3.2s
- Ry 9.3 9.5 9.0 11 ‘ 9.0
P 0.7p ¥* ? 2.5p . 0.5p —_
. Amplitude® S 7.8 *% (1.24) 6.0 1.6 —
‘ M| Lg 5.2 ** 2.5 5.5 1.6 1.84
Rg | 18.8 ** ? T 9 2. 1
*®

composed one from maximum amplitudes of 3 components

** N-S component only, T determined from observation at’ Matsushiro

Table 1b. Afterého;;ks: of the Outer Mongolia Earthquake of Dec.. 4, 1957.

Lg phases from these shocks were observed at Nagasaki

Date and Time (J.S.T.)| Epicenter | Magnitudet | Time of Lg phase at Nagasaki
Dec. 4 12k 37m 453 45°N 100°E 7y Madin shock (Seismograph scale oi.xt)
4 20 19 30 451/, 100/, 51, 20h  24m 54
- 4 22 20 08 45 101 56 22 33 49
6 03 09 32 45 100 55y 03 23 20
7 23 11 15 | 431/, 100 51,51/, 23 24 46
8 1513 02 |45 100 5, 15 - 26 50
9 01 26 33 5%/,—6 01" 38 50
12 0655 10 441/, 101 07 08 46

B0 LG Y. BETHC Le b k08 Re G D x 5 1HRS NI T, AAAMOEIHT
Tb, HEBE—SEES NI, EREAHENE o T0s L G Y. BHROBMIFTLSE P,
SHHE BARBD = 5 Th o1, Le MBI X oL EOBIFIT, »abBb » > Ciliks h
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_Table 2.- Observations of Lg phase at various stations in Japan

Earthquake

Date

Origin time
J.S.T. )‘

Epicenter
Location

Magnitude

(a)
Jan. 5, 1958
20 30 : 44
56!/,°N, 121°E

Siberia

(b)
Jun. 27, 1957 ‘
09: 09 : 28
561,°N, 116°E

NE of
Lake Baikal

o

NG

Jun. 30, 1957‘
07 : 33 :.52
56°N, 116°E

Aftershock
of (b)

(¢)
Feb. 7, 1957
05: 34 :.55
'50°N, 106°E

Outer
Mongolia

(d)
July 31,1954
09.:59:57
39°N, 104°E

Ningsia
Province,China

6z

“(e)
Feb. 3, 1950
08:33:19
22°N; 100°E

Yunnan
Province,China;

7.0

()
Apr. 14, 195'i
22:32.:59
61°N, 136°E

Siberia

6%,

“(g) .
Apr. 14,1955
10 :28:58

30°N, 101¢/,°E
Sikang

|Province,China

s

Nemuro
Asahikawa

Urakawa

Suttsu
Mori
Morioka

) Fukushima

Ka.kioka
Tokyo

" Nagoya

Sumoto
Kochi’
Hamada
Oita

Izuhara

Kumamoto

\Saga ‘
Nagasaki

Tomie
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O i;g phase is clearly recorded,
X+ Lg phase is not recorded,

A\ : Lg phase is recorded but. not clear,

—: No trace of earthquake
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Fig. 9. Seismogram of the Yunnan Province Earthquake of Feb. 3, 1950,
- Kumamoto ; Wiechert Seismograph
| (Fig ST, &M, WEOWRFITE, RE, B, WL THE R ALE » 1,
Spimirote. CO Lo HRROUELEE, FRICE LS 0T, Table3 DRNZECRT & 51,
T, AT Le ORAREIH- 0 103 U, ANERBOAEE, B Wi ET
BCABS 5 E D BNED T (2~3p ISR EICHED 53 ETTH 5). . BREMEA
EVDT, THBEITEROREI X 50>f°p;ticw:»&,ubma Tablé3a tc, BIERE Le
FIOTTIG, W RIGEMEER 5K 1), Le HOBKER & RABOMMERT. &,
o, EHEE GERED iInu, Tabledb CATEMFT Ly HARELTOS B LY

Table 3a. Observational data of Lg phase from the Siberian Earthquake of jan. 5, 1958

st . . Veloc1ty Max. amplitude Peri'od of Lg

tation - A Tlme of Lg of Lg of Lg : Later phases v
- N E Z |.N E Z

Némuro 20.6° | 20h 42m19s |(3.29)km/s) 4p 6 —p | 3.254.25 —s

Asahikawa 18.7 | 40 25 3.55 15 10 14 | 3.0 2.8 3.0

Urakawa 20.2 41 05 3.61 .21 7 — |41 4.2 —

'Suttsu 18.5 - 40 15 -3.60 13 11 — 32 32 —

Mori 19.3 40 44 3.57 | (20) (20) (15) | 4.2 4.2 —

Fukushima. 23.0 42 33 |  3.61 4 4 — |28 3.2 —

Kochi 24.7 | 44 55 | (3.23) 3 1 — |22 22 —

Oita . 24.6 44 13 | (3.37) | 24 24 — 3.0 3:3 —

Tzuhara 1 23.2 43 05 | 3.48 | 13 28 — |2.4 2.4 — |43m23s

Kumamoto 24.8 44 03 3.45 ‘38 33° 8 | 2.5 2.5 2.5 | 44m3ls, 44mb56s

Saga - . 24.3 : 43 37 3.50 55 50 — |3.8 4.0 — |44m02s

Nagasaki 7 1. 24.7 43 49 3.50 . 5 5 — |80 30 — |43m58s, 45ml2s

Tomie 24.7 43 29 3.58 - 22 14 12 | 2.9 2.6 2.9-| 43mb7s, 44m46s
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Table 3b
Station . l A ’ . Time Velocity | - Station - A Time _ Velocity
Obihiro '19.9°/ 20h 40m57s’| 3.61km/s Simonoseki 23.4°| 20h 43m 23s 3. 47_km/s
Tomakomai |19.3 | .41 02 | 3.47 Fukuoka = | 24.0 43 27 | 3.49
Muroran 19.3 41 02 3.47 B Kagoshima | 26.0 | ~ 44 31 | 3. 49
Hakodate - | 19.7 .41 10 3.49 * Yakushima 27.1 . 45 11 3.47

Bonss, %%ﬁ%%fm&b@f%é*f%@m

(b) 1957 6 H 27 B Siberia, Baikal (ﬁjb%ﬁ@ﬂﬂ%

COMBIBR 3 b o 10T, FAASORAFTC RS RESB SN, Lo fit, (2)
OHEEFUL, AMEREOBRF TRE S i Fig 9B, REMOETEOE - T
BDT, £, BUSTEAL D OETHSEUY, BfEE Tableda RT. CONBORE
O (6 A0 R) L4, AMEIIEE GBI, 3 1 Le fHHE0 HOI. Z OEES Table
4b TRLTH 5.

" Table 4a. Observational data of Lg phase from the Lake ‘Baikal Earthquake of June 27, 1957

Station A ~ Time of Lg Voeflozity. Max(.)? rrllzrlltude Period (_)f Le Later phases
e . # | N E Z | N E . Z L=
Asahikaw‘a 21.1° | 09h 20m 25s 3.57km/s | 180 704 160x, 3s 3s 3s.[20mb52s, 21mO02s
Urakawa. | 225 | = 21 10 [357 | 70 50 — | 4 4 — o
Suttsu | 20.8 | 20 24 353 | 65 70 — | 3 3. —

Mori = 21.5 20 38 357 170 160 110 | 3+ 3 3
Kochi -~ | 261 | 23 59  [(3.32) - = = = = 2
Hamada 24.4 22 53 -~ (3.38) 8 4 3| — — — .
.- Oita 25.8 23 23 | 3.40 - = — |3 38 <]
Tzuhara ] 24.3 22 17 3.51 90 270 — 31, 4 — 22m33s, 23m00s
Kumamoto 25.9 23 01 - |3.53 250 300 — 2 2 — 22m34s
Saga , 25.4 22 59 | 3.49 380400 — | 3 3 —
Nagasaki 25.8 2313 3.47 110 130 120 | 21, 21y —
Tomie 25.6° 22 47 |3.56 | 350160 100 | 2!, — 4  [23r20s

Table 4b; ~ Observational ‘data of Lg phase from the Lake Baikal Aftershock of Junev 30, 1957

. Station A Time of Lg 'Y)efl(fity Maxé?ifhmde Period of Lg | 1g¢er phases
’ € N E Z | N E Z

Oita | 25.4° | 07h 47m 50s |(3.36)km/s] 3 3ux lu | 3.7s 3.2s 3.5s

Kumamoto * | 25.5 © 47 15 | 3.53 5 5 1| 2020 —|

Saga . S25.0 | 47, 04 3.51 5 5 — | 3.342 —

Nagasaki | 25.4 47 26 347 | = 3 — | — 3 —

Tomie 25.2 47 05 3.5 | 3 3 — | 3230 —

— 16 —
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.Flg 10. Seismograms of the Lake Baikal Earthquake of ]une 27 1957.
Izuhara : Portable Seismograph (T'o=3s, V =50),
Kumamoto : Wiechert Selsmograph )
Suttsu, : Portable Seismograph (To=5s, V=40)
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Fxg 11. Sexsmogram of the Sikang Province Earthquake of Apr. 14,1955 (No Ly phase)
- 'Nagasaki : Wiechert Seismograph - :
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(c) 1957 422 4 7§ Mongolia {L#OHE ‘ -
;C@ﬁ%m<a>@ﬁ§;b¢%ms<.Pﬁ%?ﬁfét@@ﬂﬁ@ﬁf mw@&%rms
MEEBTES, 1202, N, RE, WE, JEREO—ROBMIIT L 0 SERS A
Eh, CnBOBRFITE LR WEIE UTHE LTV A0 TH 5. BiljE%e Table5 1cR7.

DI,
:u\bﬂ 5

@23 k2 E

BRI X DR, B, TR, ML, EAMKT b L MERER LTS 5L

Table 5. Obsérvatioflal data of Lg ‘phase from the Outer Mo‘ngo"lia Earthquake of Feb. 7, 1957

Max. amplitude

24.3

47. 46

1.9

‘Station A Time of Lg stlozi;y ) of Lg | Period of L_g Later phases
- N E Z .| N E Z° :

Nemuro 27.7° | 05h 50m 27s ((8. 38) km/s 2p . 1lp —p3.1s 4.3s —s

Asahikawa 25.4. 48 20 |3.52. 2 2 '~ 338 2.8 —

Urakawa 26.5 4854|351 | 3. 5 — |- 41 —|

- Sujtsu 24.5 47 56 | 3.48 6 4 — 40 40 —

- Mori 251 48 28 |3.43 17 .11 — 4.0 4.0 — |49m15s
Kochi 26.2 48 56 |3.47 3 — 3.6 3.8, —1
Hamada. 24.4 48 05| 3.43 3 3 3 3.0 35 50
Oita 25.4 48 37 |[3:44 32.20 15 [3.2-5.0 3.4
Tzuhara 23.4 47 24 |3.47 9 10 — (2.3 41 —
Kumamoto 25.2 48 . 24 |3.46 18717 3 2.0 2.0 3.2 49m02s
Saga 24.7 48 03 | 3.48 25 33 — 139 3.4 —|
Nagasaki 24.8 48 16 |3.44 2 4 — |—= 17 48m 49s
Tomie 3.50 8 6 3 29 2.9
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Table 6. Observational data of Lg phase from the Ningsia Province Earthquake of July 31, 1954

: ’ . Max. amplitude -
Station A Time of Lg Velocity of Lg Period of Lg | e phases -
- ‘ of Lg N E Z
: : N E Z

" Kochi 24.47 | 10h 13m 27s | (3.35)km/s| 15u 6p 2u | 39539 —s
Hamada 22.8 12 23 3.40 . 3 3 — 2:5s 2.bs —
- Oita ) 23.0 | - : (100 *190 27)% [(5.4 4.4 4.4)%|
Izubara 20.9 11 08 | 3.45 15 7 — {3922 —
‘Kumamoto 22.5 | . 12. 09 3.42 1_20 20 — 2.7 2.7 —

* probably Lg phase

Table 7. Observational data from Lg phaée from the Yunnan Province Earthquake of Feb. 3; 1950

Station A Time of Lg ~ Vg%?%;y Max.o?r‘lll,):tUde Period Of,l.’g Later phases
: , N E z{NE 7
" Nagoya v . 34.8° | 08h 52m 15s | 3.41 km/s 170 120  —p 3.85 3.8s —
Oita ' 30.0 : o — 1309 — | — 5.0 —
Kumamoto 29.2 *x o /118 18 11 | 3.03.03.0
Saga ' 28.9 | 08. 49 25 (3.33) - 110 90 — 5.03.8 —

Table 8. Observational data of Le phase from the Siberian Earthquake of Apr. 14, 1951

Max. amplitude Period of Lg'

Station ‘A" | Time. of Lg Veﬁlozit}lr of Lg i Later phases
’ or-Hg N E Z | N E Z
Kumamoto - 28.6° SRR Cos 6 6p — | 2.0s 2.0s —

** Time correction.unknown
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Table 9. Observational- data Of’Rg phase

: ’ . Max. émpl itude .
. Earthquake Station A Time of Rg . Veflocgy of Rg Period of Ry
. _ o f | N E zZ | NE Z
Tzuhara - - 23.2° | 20h 46m 06s ‘ 2.80km/s | 15p—p—p | Ts—s—s
a Kumamoto 24.8 46 16 | 2.96 60 — 35 8 — 9
Nagasaki 24.7 | 46 04 | 298 10. — — 9 — —
- o - B I
Tomie 24.7 46 04 ;  2.98 90 40 40 | 8 9 8
b: | Izuhara ] 24.3 ’ 09 24 13 | 3805 | 80 — — 1no— —
¢ | Tomie - | 24._3,[ 05 5.7 | 28 20 — — 9. — —
d ’ Tomie ‘ 21.1 ‘ 10 13.2 X — = 15 — — 10
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