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On the Queen Charlotte Islands Earthquake (Aug 22 1949)
Observed in Japan (The 2nd paper)

0. Hama'matsu

(Seismological Section, J. M. A.)

Love. waves are disturbed by SSS or the later group of S waves, so that their identificatiohs/
are very difficult. . Though the period of Love waves was unknown, their velocities seemed to be

“included in dispersion curve for the ’pathv across the Pacific Ocean. _ '
As seen from Fig. 3, the arrival times of Rayleigh Waves at distances between 52 and 58
* degrees are later than the mean travel time curve. This result suggests that the effects of path
and refraction on propagation-of Rayleigh waves are most influential.

As seen from Fig. 10 and 11, the amplitudes -and penods of Rayleigh waves between 60
and 64 degrees are rather large. Such phenomena appeared frequently at central Honshu in distant .
‘earthquakes. .

It seemed that Rayleigh waves in Honshu were propagated through a path deviating by
about 18 degrees to the east from the dlrectlon pointing to the eplcenter This suggests that the
refraction taking place at the continental margin near Honshu, the boundary surface thus obtained
shows good agreement with the stnke of Japan Trench. .

The dispersion curve of Raylelgh waves” across Honshu is somewhat under that obtained

for 'the North American continent by Ewing and Brilliant.
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. ‘A* Received '19 June, 1956.
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**% Cf. Quarterly Journal of Selsmology (Kensm Ziho), 19 (1955), 99~107.
1) BREEE 19, 99~107.
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Tab.‘ 2
. Epi- Vh_ ) Amplitudes and periods of L, CQmPosed
Station central | Lq L : amplitudes| Other
| distance|. N | B | oz | Men |phee
Nemuro 55° 5171 eH 2n§ 1§ eN 211; 45 _‘é %(3;30/; ‘ %?)355 3300): . ‘2182%5 e 2112 22
Sapporo 54 23 |iE 2412 E 26215 90 1 0| 4 I E 2716
Mori 55 28 | ¢E 24 18/ N 27 27.3 ggog 200 | o record st | T=20
Hachinohe |56 03| &N 2419 iE 26419 1480 | 3980 | 4480 | 6153
Miyako 56 26| E 2508 E 26 2.7 o I O R a1z
Morioka 56 49| E 219 Z 2656 100 gfg 070 | 44l
Akita 57 23N 24307 2805 | I 2600 | 2600 | 7 g5 9
Sendai 57 54 |iE 2507 Bz g7 | 2300 | 2830 300 | 47es |
Fukushima |58 35 |iE 2540 Z 28 21 a0 %292. J800 FA
.Onshama 58 56 E 2827 2030 | . 4400 2900 807 B 2650
Mito 59 34 Z 28 48 | time Ir;arké absent ) §é78 ;4%%78
Aikawa 59 36 | ¢E 2555 N~ 28 30 %%28 262358 no~r.ecord gf’g ‘
| Utsunomiiya 59' 47 E 2905 |no record| . . 3228 é%og i géﬂg
Kakioka 59 50 [¢E 25 30\ iE 28 4.7 5200 e B v S B
Tsukubasan 59 53' eN 26 13 ¢E 29 20 347 |morecord] o -
' Kumagaya 66 21 Z 2909 A 36.0- : §g7g §g7g
T e s oan| W0 2| @l
Nagano 60 57| E ée 36 €E 29 47 | - ggf’g. no record 32_08
Matsushiro | 60 42| N 26 % E 29 31 2400 2400
Yokohama 60 44| E 2645 Z 29 36 3258 250
Wajima 60 48 E‘ 29 43 \ - ) _‘3'7.0 |
‘T{)misaki 61. 00 vN 26 46 N 29 46 " '
T || mus w0 | W9 30| @ | g
Funatsu 61 10| ¢E 2616 N 30 29 3250, %g?g gg'sg “
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Station cfr?tir-al . L L Amplitude«; and periods o’f‘ L, ‘SI(:;?&SESS Other

. Oshi 61° m o m e, 1740u| 3340 m s
Oshima 61° 2| N 26 43 Z 29 50 3 O Bl B it o
CMishima |61 21 (e 2sd 2 2oas1 B0 | IO 40 B

Shizuoka 61 46| eH 26 53 eZ 30 06 | 1660 ggog s s

Omaezaki 62 08 26 44 E 30 0L4] no record cole 27 19
Gifi ‘62 20 |¢E 2647 Z 30,216 20 | 4250 | 518

Nagoya G o1 |em 7o er s | M0 | 1280 2o |

Hikone |62 43| H 21| B 3040 | 00| 290 | G160 4938

Kameyama | 62 55| H 27 3 Z 30 48 1450 | 0 3663

I?Ay’ot'o 63 11 ;eN‘ 27 02 .NA 30 50 19001 %72 . 2252 eN 28 17
Toyooka: |63 18| E 27 29 ¢E 30 51 égf‘g %2_08' wol gzlg ’

omla o Jew|N iy z wse | B0 B0

Owashi - 63 38 © | z-3108 3i.5 . o S R

K leas|m oz w00 PR 20

Sumoo |54 09 oo | R0 Wm0 R
Shionomisaki | 64 21 'z 3,1'36_ ey el
e s| |l omwd E9 | W] w2 om
ﬁMu%‘gto‘misal.{i‘ 65 22| eN 27568 Z 32 01 1600 | 1950 S

Hisoshima | 65 28 7 mae | 120 1m0\ 500 | %60l
. Matsuyama | 65 42 | 7 32 32?’8, . 3338 égzg ‘ 2087

‘Fukuoka 67 15 N 32 39 10 %}03 2ro0 |
Kumarmoto 67 35| eN 3000 Z 3317 B o | égm?) 0

Mivasaki |67 52| E 018z a3 | R0 | B0 I8 Y |z o 2
. Kagoshima |68 37 | H 30 53 iN 3328 3;38‘ . égog no record| 3005
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Tab. 3
R : ‘ - - L--F-%
Station “{Arrival time]Travel time .gplcentral Velocity /‘ ®
BN istance | 2 o
. : . _ &42
) m s m s km km/sec \E / M

Nemuro eH 23 18 22 05 5772 - 4. 36 N 20F &"
. Hachinohe eN 24 19| 23 06 | 6232 4.50 B x
Miyako E 25 08| 23 55 6274 - 4.37 238
Sendai iE 25 07| 237 54 6438 © 4,49 '§]36
Kakioka ¢E'25 30| 24 17 | 6652 4.57 B

T ; 203040 50
HEDS L @“hfb\é@f‘)%ﬁﬁ%m&t 5T & BT & 72 o 12 Period in sec.

‘bﬁﬂhbsff@tﬁE%ngﬁﬁwﬁﬁaawab$< 4 e 8 Dispersion curves of

Love waves.
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) . ‘ . o : - Gutenberg & Rlchter s -
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§6. L, iR (Raylelgh waves) : .
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2) Z=reh Fig. 1~7 %108 Tab, 1. 1385—3, BREER 19, 99~107 #eﬂa
3) B.Gutenberg & C.F.Richter : On Seismic Wave (3 rd paper), Gerl. Beitr. Geophy51k 47 75~91.
J Coulomb : Love Waves of ‘the Queen Charlotte Islands of August 22, 1949 Bull. ‘Seism.  Soc.
Amer. 42, No.1, 29~39. . .
- T. Nagamune On the Travel Time and the D1spersxon of Suarface Waves (1) Geophys Mag,
24, No.1, 15~22.
4) ERR e T R OB R EO—IE Eﬁ%ﬂ#?ﬁ 21 (195‘5) 83~92, A Fig.2 2.
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Fig. 9-2A. . Fig. 9-2B. Fig. 9-2C.
Fig. 9. Loci of particle motion of Lr waves )
The epxcentral azimuth at stations is shown by degree and an arrow
in figures.
Tlme interval between two adjacent cusps is always five seconds.
,Full line : Loci in horizontal plane.
Dashed line : Loci in vertical plane whxch contains observation station
and epicentre.
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Fig. 10. Maximum amplitudes of Raylelgh waves

® : Composed value from iwo horizontal components and one vertical componem.
O : Composed value from two horizontal components.
® : Composed value from one horizontal and one vertical component
O : Value of one horizontal component only.
X' : Value of one vertical compenent only.
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Fig. 11. Periods of Rayleigh waves’
: Mean value of two horizontal components and one vertical component.
: Mean value of two horizontal - components or one honzontal component and .
_ one vertical component.
@ : Value of one homzontal component or one vertlcal component only.
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L Tab. 4
Arrival time . } . ) _ . .
\ Nemuro|Sapporo Ha Chl?}?é Miyako |Morioka| Akita Sgndai Ful:}l:i'ma Uts.l::llio};a Kakioka Tokyo | Nagano |Funatsu
. Period - . . K : D

sec m s |m s m s | m s | m s, | m s|m s|m s | m sim-*'sfm s| m s|m. s
20 ‘ - - 33 41 ‘ 134 3333 49| ‘
21 30 45 33 20|33 20|32 30 31 59 |32 5032 30|33 12|33 40|33 42
22 20 48 | 30 45|32 26|31 57 |31 50 31 22|31 50|31 44|32 15|32 54|32 44
23 29 11|30 16 |31 45|31 09|31 19|32 09 | 30 58|31 20|31 23|31 4632 27|32 14
24 28 44 |29 53 |31 08|30 37|30 54|31 38|30 30./30 41|31 04 |31 08|31 29|32 08 31 55
25 28 21|20 32|30 37 /30 11|30 34|31 11|30 12|30 28|30 54|30 5631 16|31 52|31 44
26 98 .01 |29 14 |30 11|29 50|30 14 |30 47 |30 02|30 19|30 44 |30 46 31 05|31 4231 34
27 27 4329 00|29 50|29 31|29 59|30 26|29 51|30 10130 36|30 38|30 563l 33|31 26
28 27" 29|28 48 |29 31|29 16|29 43|30 08|29 4230 0330 3030 30|30 50|31 24 |3l 19
29 27 16|28 39|29 16|29 03|29 29|29 52|29 33|29 5630 2430 23|30 44|31 16|31 11.-
30 127 04|28 32729 04|28 51129 15|29 38|20 26|29 49 |30 18|30 16|30 38|31 08 |31 04
31 26 52128 27|28 55|28 39|29 02|29 25(29 20|20 42|30 11|30 09 |30 32|31 02|30 56
32 2 42 |28 22|28 45|28 25|28 51|29 15(29 14|29 36730 06|30 02|30 27|30 56|30 50
33 26" 32|28 17 |28 38|28 16|28 41 |29 05|29 081290 30|30 00|29 56|30 21|30 50 |30. 44
34 26 24 |28 13|28 31|28 08|28 32|28 56|29 02|29 24 29 54|29 49 |30 15|30 45|30 37
35 26 16|.28° 09|28 25|28 00|28 24 |28 48|28 56|20 17 |29 49 |29 43 |30 10|30 39|30 31 -
36 o 28 04 128 16 28 50 |29 11|29 44|29 37 30 33|30 26
37 28 00 28 09 29-. 40 29 31 30 28|30 20
38 27 56 29 3529 24 130. 22|30 14
39 . 29 31|29 19 30 17

40 ’ 20 28| 30 11.

+ Epicentral | 4o 00| 46" 317 45° 207 45° OU/| 44° 51| 4d4° 33| 44° 117| 43° 47'| 43° 10'| 43° OF'| 42° 48! 42° 47’ 42° 29/
. Component | Z Z |NE&zZ|NE&Z NE&Z| z | z | zZ | z z Zz |N&E| z

Type in A | A A ‘A | A A | B | B B B B Bl m

Fig. 2 ; ' i E L ; _ ‘

Symbol | -N | SA | H | MI | MO | A | SE | F | U K| T | NN | FN
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“Tab. 4

Arrival time ] . : . -
. ' Oshima Mishima|Shizuoka| Nagoya | Hikone Kal;l:f;ha Toyocoka os;ka Owashi | Kobe ,Shinflizu FukuokaMiyazaki
Period - : . : ) '
sec m s/m s/m s|m s/m s/ m s|/m s/m s|lm s|m s|/m s{m s|m .s
20 _ - 36 -44 -
21 - 33 .33 (33 40 | 34-09 {34 27|34 50|34 3835 37|35 24 35 12|35 23|37 00|38 37|37 56
22 32 47032 4533 11 {33 43|34 0033 56734 40 [34 2534 17 /34 40|36 .14 (38 02 |37 14
23 - 32 2732 17|32 40|33 18|33 36|33 28|34 04 {33 50|33 51|34 05|35 47 |37 33|36 47
24 - 32 09|31 56|32 15|32 57|33 16|33 11|33 44|33 31|33 30|33 44|35 27 37 08|36 25
25 30 58|31 42732 0232 42|33 0232 59|33 29|33 20,33 15|33 29|35 09|36 46|36 04
26 31 4631 32|31 51 (32 30|32 5032 49 |33 16 {33 09|33 03|33 16|34 56|36 26|35 46
27 31 34 (31 2431 4232 21 (32 38 (32 41 (33 0633 01|32 53(33 06|34 46|36 0635 32
28 31 27|31 18|31 35|32 13[32-29(32 32|32 59|32 53|32 44 |32 59|34 37|35 47 |35 20
29 '31 19|31 11|31 28[32 06|32 21 [32:25(32 52[32 45|32 36|32 52|34 2835 30[35 08
30 31 10(31.05 |31 21|32 00(32.13 |32 18 [32 44|32 39|32 30|32 44 |34 17|35 11|34 57
31 31. 01|31 0031 16|31 53{'32 06|32 11|32 38|32 32|32 24|32 38|34 0934 55|34 47
32 30 54|30 54|31 10|31 46|31 59|32 0413230132 25[32 18|32 30|34 00|34 39|34 38
33 30 48 |30 49 |31 05|31 39|31 53|31 57|32 23|32 19|32 14|32 23 (33 52|34 24|34 28
34 30 41|30 44 |31 01|31 33|31 48|31 51|32 16|32 13|32 08|32 16|33 46|34 12734 22
35 30 34|30 38|30 56|31 26|31 43|31 45|32 09|32 06|32 04|32 09|33 38|34 00|34 16
36 30- 27 /30 31 /30 50|31 20|31 38 32 0232 0031°57|32 0233 3133 5034 .11
37 300 22 |30 26|30 47 |31 13|31 33 31 54|31 54|31 51|31 55 33.40 | 34 06
38 . 130 21 31 06 31 48 |31 50|31 45|31 58 34 02
39 . 31 00 31. 40 31 40 33 58
40 { 30 53 33 53
. l . _
fgﬁ‘t‘ga‘l 42° 22| 42° 27| 42° 127| 41° 54'| 41° 46!| 41° 41/| 41° 29| 41° 22| 41° 21/| 41° 16/| 40° 09'| 39° 39/ 39° 3/
Component Z A A Z Z |N,E&Z| 'N Z |NE&Z| 'Z VA A E
Type in B B B B | B | B B B B B B | A B
ig. 2, ,
Symbol  |. OS MS Sz NY HK | KM | TY. O | OW | KB SM FK | MZ

ERER onoey) ueangy
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Fig. 13.A. Curves of arrival times vs. periods,
. with observed points.
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Fig. 14 @ : Type A in Fig.13. O : Type B in
Fig13. Arrow line : Epicentral direction.

Iso-Arrival time line of waves, 30 sec.
in period.
A-A’, B-B’: Assumed ray paths.

X : Origin for calculation of relative
distances.

v

21 % 3 &

35

@

I'I T T ™ T T T T TTT

Period in sec.

N
[

20

LI B s e

L L 1 L

o 1
36 min.

* » K 3 ? 33,'11//v.~zl T‘?:fn: =
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Fig. 16. Relative distances vs. arrival times of Rayleigh waves of different periods
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