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On ‘the Velocitly qf Lg Waves in Japan

H. Sima

-(Matsushiro Seisﬁolqgical Observatoi‘y) -

Using '34 earthquakes in and near Japan recorded at Matéushiro from 1956 to 1960,
-velocities of Lg arrivals have a mean of 3.5240.09 km/sec.
the velocities are obtained to be 3. 57--0. 08 km/sec.

‘to the geographic location of the e;ﬁicenter,

3. 4470. 07 km/sec. for the paths crossing nbrtheasiern Japan and southwestern Japan respecti.vel)'r.

the group »
‘When the data are analyzed according
“and
It B

is more probable that the difference of Ljve}ocity m the two regions is caused by that of the crustal

structure, in particular the variation of shear velocity with depth in the crust, considering the results

obtained hitherto by explosion-seismic observations.
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. Fig.1. Lg paths to Matsushiro.

" Table 1. Constants of seismograph

" Seismograph [Comp.| T, Ty ho kg o Vmax.
R N 15070 1 1.63 0. 15 2, 600
G‘(‘lgﬁm E 15073 1 1.440.11 1,990
- Z 7.5 58 0.69°1.32 0.03 1,800
) N 1.078 0.5 6.1 0.35 10,700 .
%Ef E | 1.060 0.6 4.5 0.28 8 800
. Z 1-1075 0.6 6.8 0.36 9,900
- Short Period } . ) ’ ) .
Vertical Z 0.82.80.7 1.45 0.35 33,000
S LT
- T, :Period of Seismometer -
Ty :Period of Galvanometer
hy :Da\mping Constant of Seismometer
hy :Damping Constant of Galvanometer
o  :Coupling Factor :
7o Vimax: Maximum_ Magnification
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Table 2. List. of Ea’rthquakes that (-:eiusedk Lg Phase at Matsushiro, 1956-1960

<O<<O<C<<COCO<S<<OE |Seismometer
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Lg ¥ADFESEO—FIE LT Fig.2,3,4 TR STy
B3ENER 1958 June 19 13h 49m 48s (GMT) A
YEOWEE, 1960 July 8 12h51m 25s (GMT) HlEiR:
DHEP X 1 1959 Sept. 8 19h 19m 38s (GMT) Ly

3

: S i L s
Location Date é s E i }::”; §§~ = 2 > Tg
S 5 E =2 T R R (R
= = |
. . . km kmikm/sec. [sec.
1. Off E coast of Aomori Pref. = | Dec. 31 1955 21 14 17| 41.4 N| 142.0 E| 70 . .| 625 3.72 4.8
2. Off N coast of Hokkaido Mar. 5 1956| 23 29 43| 44.3 N 144.1 E|0-20 985/ - 3.65| 3.1
3. Off S coast of Hokkaido Ju.ly 15 1956| 18 39 31| 42.2 N 142.2 E| 80 5.41 708 3.59 1.0
4. Off E coast of NE Honshu July 26 1956| 06 13 18] 40. 1 N| 142.5 E| 30-40 5.4 538 3.43 0.8
5. Off E coast of NE Honshu Aug. - 5 1956| 09 09 07| 40.6 N 142.2 E 60, 5.4 683 3.50/ 1.3
6. Off SE coast of Hokkaido Oct. 12 1956| 12 22 49| '42.2 N| 144.8 E| 40 60 839 3.65 5.1
7. Off S coast of Hokkaido Jan. 6 1957| 05 15 03] 41.9 N| 142.1 E 100 - 675 03,500 1.2
8. Off S-coast of Hokkaido June 12 1957| 08 28 35/ 41.1 N| 142.9 E| 40 6.1 640 3.64| 7.0
9. Off S coast of Hokkaido June 12 1957| 08 55 37| 41.1 N|'142.7 E| 40 630 3.46| 1.2
10." Off. S coast of Hokkaido June 15 1957| 09 59 18 41.2 N| 142.8 E| 40 645/ 3.54 1.5
11. Off S coast of Hokkaido July 25 195718 31 40 41.6 N 142.1 E| 80 " 650 3.51f 4
12. 'S Part of Hokkaido July 26 1957|'13 37.19| 42'/s N| 143 E| 80 750] 3.62| 1.5
13. Off E coast of Aomori Pref. Aug. 13 1957| 21 57 11 40.7 N| 142.9 E| shallow=| 608 3.60 1.0
14. Off S coast of Hokkaido Aug. 22 1957| 30 38 02| 41.5 N| 142. 2 E| 40 53] 640/ 3.60| 3.6
15. - Near E coast of NE Honshu Nov. 13 1957 08 44 37| 40.9 ‘N| 143.2 E| 40-60 5.0 645 .3. ,64 1.0
16. Off E coast of NE Honshu | Dec. 27 1957| 13 03 00| 40.6 N| 142.5 E 80. | 575 3.57, 1.4 BL
17. Off S coast of Hokka‘ido Feb. 26 1958| 17 18 55/ 40.6 N| 144.1 E shal.low5.5 675 3.‘47 5.6
18. Off E coast of NE Honshu Apr. 81958 07 10 36/ 38'/, N| 1433/, E| 20 5.6/ 520| 3.43 5.2
19. Hokkaido - Sept, 8 1959| 19 19 3842.25 N|'143.1 E| 60 5.4 760 3.60| 5.2
20. E off coast of Iwate Pref. - | Dec. 17 1959| 05 04 51| 40.0 N| 142.4 E| 30 5.2 525 3.43 4.0
21. Off S coast of Kyushu June 16 1956| 06 19 26| 28!/, N| 131  E| 40-60 ---| 1145| 3.44 3.2
22. Off E coast of Kyushu July 1 1956/ 01 48 26/ 32.5 N[132.4 E|0 695/ 3.34] 2.2/
23. Off E coast of Kyushu Aug. 9 1956 20 34 57-32.6 N| 132.3 E| 0-10 5.0/ 694 3.32 2.1
24, Inland Sea Nov. 2 1956/ 11 34 22/ 33.8 N| 132.3 'E| 40 6200 3.37/ 2.0
25. Off S coast of Kyushu Nov. 18 1956|.21 22 45 28%/, N| 130/, E| 40 -| 1128 3.39 3.3
26. Off S coast of Kyushu . Aug. 51957 23 04 06 30.1 N| 130.0 E| 20 . 1045 3.52 3.4
27. Off S coast of Kyushu Apr, 23 1958 05 53 01/ 30!/, NJ| 1283/, E| 60 .| 1120, 3.47 5.0
28. Off E coast of Kyushu | May 14 1958] 20 32 03| 32.7 N| 132.2 E| shallow---| 700/ 3.35 5.0] G.
:29. Off SW coast of Kyushu May 25 1958 17 40 51| 31%z N| 129%/, E| shallow--[ 960/ 3.47 4.8
30. W coast of Kyushu ) June 19 1958 13- 49 48 32.9 N| 130.4 E| 0-10 820/ 3.52| 2.8/BL
31. Off W coast of Kyushu June 20 1958| 19 17 12| 31.4 N| 129.5 E| 20 985 3.51 2.8/BL
- 32, Off S coast of Kyushu June 25 1958 01 49 07 '30‘.‘2 N 130.1 E| 100 - 1030| 3.58 3.6 BL
+.33. Off S coast of Kyushu July 8 1960 12 51 25 3@‘/4 N| 1303/, E| 60 -6.1) 980] 3.49 4.0 G
34. Near E coast of Kyushu Sept. 26 1960 11 36 25 32!/; N| 132" E|[20 5.6/ 730, 3.61 5.8 G
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Fig.2. Earthquake of west coast of Kyushu, June 19, 1958; 13h 49m
48s; 32.9N, 130.4 E. A=820km. Instruments: Benioff long-
period seismographs; N-S, E-W, U-D (upper record) and
Galitzin seismographs; N-S, E-W, U-D.

Fig.3. Earthquake off south coast of Kyushu, July 8, 1960 ; 12h 51m 25s ;
30!/, N, 1303/, E. A=980 km. Instruments : Galitzin seismographs ;
N-S, E-W, U-D.

Fig. 4. Earthquake of Hokkaido, Sept. 8, 1959; 19h 19m 38s; 42.3 N,
143.1 E. A=760 km. Instruments: Galitzin seismographs; N-S,
E-W, U-D.
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Table 3. Summary of Lg Velocity
Determinations™

Area _ Reference

I Veloc1ty

km/sec.
3.5140. 07| Press and Ewing(1952)

North America

Eurasia 3.502=0. 06| Bath (1957)
Arctic 3. 48+0. 03| Computed from Oliv-
’ er, Ewing, and Press
(1955) a
‘California 3.5440. 02| Press (1956)
Australia 3. 500. 06/ Bolt(1957)

‘Southwest U.S. and |3. 472-0. 01, Herrin and Minton
Mexico (1960) .

East coast of Me-

xico - (1960)
- East Asia 3.5120. 04) Computed from Utsu
’ 1 (1958)%*
Japan 3.5240. 09| Sima (1961)

* ¢ »#*i3 Herrin, Richmond (1960) @%ﬂ%ﬁ&?@ﬁ'
Td» % table iz East Asia & Japan i3s3 5 Lg
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BELLTHaLR TS Ly *EOL_J#J:, Ty cELN
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CHEOFOTRIC DD & 578 Lg 403D b b T
WBRZ EDE. E72 Lg FDOEEEIC ST Table 2
DEDPBTRENS LD ICHLPCENHTL 5. FL

AALEERALICGY TREEEEZRD 5 L

HALAAR%Eb 3 Lg #OMEE 3. 5720. 08 km/sec

. R HAREDS Lo MOME 3. 440, 07 km/sec*

DEDICHD.  OMOTHLIEILIC 34 FRHOH
BIZOW T L7RE0RRZE 0.09 km/sec. X D\ -3ih
LS 2Y, 20O ST TEL D LXK S.
EREALEAIC BT 5 Lg MOREEXFER AARICRIT 5
EXVRAsBRECT Eptof. : :

§4 EF B8

DIRLTHELN T % Ly HOBERFERE LT
vV BEEE 3. 5kmfsec IWILVETH B, RUTHAEIZ

‘HVT‘%T%éﬁmfﬁﬂﬁzfﬁth 19, JLk

Lg O 3 b o gramtlc layer @ S JE¥EEIC
FWETH S Z LA, HLOPRFICLVEHSATY

5. '.Hﬁ Lj: SBH 1~2km @ E & D sedimentary
layer@—FGL, P &Eg,{f{/\] 6km/éec. S &ﬁg;{f‘@ 3.5

km/sec. ® granitic layer & WChRNABBREEL TV 5.
ATk Usami et al. . (1958), Matuzawa (1959),
Mikumo et al. (1961) PSBWHEBIIIZE S L — 7 DG
oA BT LA T, L, BRI
FoVFhich P e 6.0~6.2km/sec. DBIXTEE
a8, o EMICHEL, BRHE T POYEE 5.8
km/sec., HIESHIJTTiE P JHEE 5.5 km/sec DJEH
oS o TVB L) T LPRbProTE. ZDEER
granitic layer ¢ upper part *#z % & %%k Lg D
EFIX 3.5 km/sec IV T ki D, Z s TELN
REREAZUOLIICBELS. Lb EIBEEm 12 E -

* . Utsu (1956) »SMEICIAY 5 PR B A& O HERIC -
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HNILOERRNTINS.
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BT 3 P JkEE 5.8 km/sec OFA,
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