19604F5 7,22 Ao -chileﬂﬁ-%tci X % B R MR T O R F B

EE

HooEm

550.340.

" Phase Velocity. of Mantle Waves
in the Period Range 120 to 440 Seconds

T. Nagamune

- . o » (Seismological, Section, J. M. A.)

Phase Velocmes as a function of period have been determmed by use . of a method glven by

- Brune, Nafe, and Oliver (1960), for mantle Rayleigh and Love waves.

. The data recorded at Matsushiro Sexsmologlcal Observatory from the great Chilean earthquake

of May 22, 1960 are used.

The final results derived from Rs,- Ry, Rs, R7, and Ry for the Raylelgh ‘waves,

and froni} :

Q. .Qg, and Qg for the Love waves, -are shown in Fig. 12, 15 and Table 6.
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Table 1. Arrival times ‘and periods of peaks for :Rayleigh Waves.

. ' Uncorrected o S Uncorreéted ‘ .
Phase Arrival time Period Phase © Arrival time Period
. At : 6sec " sec . 5 At : 6 sec ) sec

Rs, Galitzin Z, A=57,240km S Ry, Galitzin Z, A=177,330km

08 02 10 342

' 07 52 330
13 22 326
18 48 . 292
23 40 290
28 30 | 297

28 17 00 L%
22 2 . | 320 -
27 40 | 298
32 33 279
37 12 224
40 56 - 204

|lccacac|

33 27 293
38 20 | 250

R3, Berrioff E~W »
: B 42 710 .7 2647

23 28 46 | 154
30 - 03 158 -
3122 - - 164 B AT r—— - N
32 44 .. 172 © .. . Ry Benioffi E~W, A=62,850km

34 10 200 ' :
35 50 220
37 a0 236

46 B4 | 256
.51 - 10 270

cccccgadacc

23 49 26 - 126
51 32 | .. 162

LR EE: w

© 54 140 136
56 80 | 160

Ry, Galitzin'Z,” A=97,270km * - ,

- 00 ‘ 02' 16 - - 170
05 - 06 . .. 194

02 04 44 . |<. 328
S100 12 |- 336
15 48, | 312 T :
21000, .- . 2980 o _.R,, . Galitzin Z ..
25 88 0297, ‘ ‘

30 55 C295
35 50
407 735

44 735 °

CHCECECHCRCNCR

23 54 47 | 153
57 20 ¢ | 187
59 57 185
00 03 02 175

NeX=N=t=R=k=R=R=R=

cdaca

05 57 | 203

"Ry, Galitzin Z, A=137,300km o
ST e e o7z, (Sa'to, Y. 1958)
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. Arrival times and perlods of peaks

Table 3. Constants of instruments.

= - - ',Con'étant : :
\\\‘ T T2 h hz P

—
Instrument — sec | sec |
) T : :

Table 2.
for Love Waves
o Uncc"»'rrecte.d: ) .
. Phase Arrival time . Period
. At: +6 sec ) sec

Q,, Benioff NS, A=62,850km

1L 630 15

Galitzin' type *N (GN) |15 70 |

o Z(GZ) |7.558 o 691 320.08

Benioff type . N (BN) | 1.0, 78- 0. 56.1 o 35
” E (BE) 1.0, 60 0.6‘4,5 ‘0.28

' kifj‘zﬁi&zowA

S - 2300 23 o416

S © 07 00 ' 240 -

S 11 00 246

s |7 14 B2 . 196

S R ! 118
" S 19 37 120

Qs Benioff N-——SA=102, 80km -

S 01 24 43 358
s 30 00 T892
'S © 36 40 340

S 42 . 06 228,

Qs, Galitzin N—S, A=142,910km
.S 03. 45 15 440

S C52 30 410

S 59 43 410

S 06 30 334

S 12 - .02 300

'(D'C 15 wave train 75)
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m=2, Ry Tl m=3, Ry TiI m=4, k5% T

| DFHEETRD AR L, Fourier STz X 0Tk
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CZOPETL, n MEEOEELY OB

Brune, 1960)
b—EHY J.L*Er@"“’&:k&) %

A[:]l;j: i@ Brune %@ﬂﬂ@ﬁ(i LT, Hio

TR kDb 0 L R LR, b Chile—fif
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Fig. 1. Phase shift correction in seconds fof the
instruments used in the present study.
Constants are shown in Table 3.:
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Fig. 2 Corrected time t’:t-l—q)(T) '—Z_'_% nT
—m% for dlffererxt_ orderings of peaks
of Rs. The order numbers bf the first
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~of peaks of R;. The order numbers of

- the first crests are 30 31, and 32 respec-
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Fig. 4 Corrected time # for different orderings
. of peaks of Rg. The order numbers of

the first observed crests are 39, 40, and
. 41 respectively. - ’
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Fig. 5" Possible phase velocity determined from Rs, R;, and Ry. The curve is the correct
phase velocity curve in the period range about 230 to 350 seconds, on.the basis of '
coincidence with -each other. :

Table 4. Travel tjnies of crests and ,trbughs of the vertical component for R
_— estimated from the data of the horizontal component.
‘arrival ) Imst. , -| Corrected arrival ) Travél Polar | Corrcted °

o time Period ‘ phgase a;rlval . time Period | time* ph_ase. ) t;aveIA
Phase L shift time Phase (® (¢+A2)-0| shift | timet
T hms sec sec m .s ) -m’ s | sec sec . | sec sec

E [232846| 154 | 8 | 30 .07 | U ‘| 20 32 | 146 | 1549 | — 73| 15423

W 3003| ‘158 | 8 | 81 277 D | 30 45 166. 15569 | '— 83| 15486

E. 3122 | 164 88" 32 50| U 32 08 "168 15652 .| — 84 | 15568

W 32 44| 172 93 | 34 17 | D | 33 32 | 180 | 15736 | — 90| 15646

E 34 10 200 111 36 01 U 35 02 216 . 15826 —108 | 15718 .

W 3550 | 220 123 | 37 53 D | 36 50 | 240 | 15934 | —122 | 15812 .

E 37 40 | 236 132. | 39 52 | :

-* Reading Correction (At)=-+6sec, -0 =19h11m22s,
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Relatlon between arrwal tlmes of the
vertlcal ‘and the horizontal (E—W)
components. Open circles indicate the
¢orrected arrival times (see Table 4) of .
crests and troughs of the E—~W compon-
ent and the arrows give the arrival times

expected to. peaks of the vertlcal compo-

nent

Table 5. Phase velocty. of the Rayleigh wave

', derived from respective wave trdins.

N\ Wave|-

Peri}

Ry R5> Ry Ry | Ry

sec
350
340
1320
300
280
260
240

- 220
1200
180
160
150

140
120

(n=13) | (n=21) | (n=31) | (n=4) (n=15.5)

km/sec km/sec km/sec | km/sec | km/sec
5. 652 :

| s -565 | | 5.578
5.420| 5.428 | 5.436 | 5.430
'5.276 | 5.284| 5285 5.282
5,134 | 5.133 | 5.136 | 5.139

'4.986 | 4.983 | 4.991 | 4.994

4.839 | 4.842 | 4.845 | 4.845

4,698 e o

c4572 | o | 4570

4.454° o | 4443

4.346 | - 4334 "

T ETUE LR
4,173

FLThB. HIMIINPLRDLEETHY, T>
230 Bl R B M5 5 ROM#Te 5. ;

S U EoREo S E Lic TS TBR D N82.8
W ORISR b 0T, b ERAFIICE
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The final phase velocity obtained

Table 6.
’ in the present study. '.
(1) Rayleigh wave
Period Wave length Phase velocity
sec -~ km km/sec
350 . | 1978 5652 1
340 1896t ] . 557. &
320 1737 5. 428 p
300 - 1584 5. 280 £
280 1438 5.136 2
260 1297 4,989 .
240 1162 4.843 i T
220 1034° 4.698 1
200 914 4572 1 4.570
180 1802 4454 | 4.443
160 695 4.346 | 4:334
© 150 645 4207 | 4287
140 T R 2
130" 4.206
120 4.173

" (2) Love wake
: .

Period i "Wave length . :Phase velocity
sec . km : km/Sec
440 . |- .~(2496) . (5.672)
420 (2356) (5. 609) -
400 2218 5.545

380 | 7 2082 5. 480

- 360 1959 -5.414
340 1818 5. 347
320 1690 5. 282
300 .| 1565 " 5.218"

280 1444 - 5.158
260 1325 " 5.007

© 240 1208 5.033
220 - 1093 4. 967
200 | .. 980 .. 4.899 .
180 - - - 870 . 4.831
160 762 - " 4.762
140 657 4.692 -
iz0 555 4.623

WL b DL LT, Ry BLU Ry BEEEN 28, Ry 12

D TRIEAMOMA T, Re 122w Tk AR 200

~220 FpOfEIT THDIDT,

Ry f2o T ek
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Fig. 7 Possﬂale phase velocity curves for the short: period branch of .Rs. _The curve

correspondmg to the - period range 230—280 seconds indicates the dlspersmn curve
shown in Fig. 5. .
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Fig. 9 Possible phase velocity determined from R3 The correct’ phase velocity is indicated

by the curve, comparing with Fig. 5 and 7. .



i20 L e g m e
sec
4000
Ra
3000
Q
E
[
2000
2
]
1000 [
N " Ne 2
LI
ol : - "t
150 200° 250 - 300 - 30
BN Perxod sec )

Fxg 8 Corrected time # for dn‘ferent ordermgs
of- peaks of R;.

&ﬁb&A%mﬂﬁﬁliiQ FT2ik 4 8 B L Rt
o TRH OERE 2R LI O TH I 8
=15.0, 15.58X016.01c%tT% C OfEiThHs. &
lnm@w@ﬁi%9l@@ﬁ@~%ar@urbnma
YT_200$/HJE'C W omEE R © =155 it 5+ 5

B L iE— ﬁvouTAWﬂﬁﬁT%maw%Www.

‘@%rm%m~ﬁbrv5 Tibb, RcBeTi
n=15.5 & kou)om: 120~200 W‘ﬂﬂ;ﬁ@(&mﬁa@
EEEZBILNDNIB
Anlbhmmmﬁam@mﬂiéﬁﬁmRsma
ROLNELOTH S, T: 150 IR B35 Ry
 OROIAEL R E 0L & v E GEENIC L TR 0.005
km/sec) XM DEETH 5%, BEOEICISLDOT
HBEPDRBICH, AENE Ry 2 bRD bALMERS
L LT;‘SK- F72 R, _R5 %Ki’é\(\f&i peak @
. order number |33 < THITH DA, Ry Tl
Hcns. ZoT L, BRCRCT WNW fi & ESE

k@&fuumw@kﬁofvé t%ﬁ?%@?—&.

'@%ﬁkk@é@é&ibf%@rba
EESRIT
'&@ﬂﬁ@&“&%&_akruraa - AT

EoREM LIS vy b UTAEE A= Lictin

* Ry e, FTRALHARSOBNHSD 5 (82
#). B0 T2, HAEMRSF O peak ® order number

Y OFMER UTETRICHBEALTRLTH 5.

Fi Az L TRGOREYD peak @ order number
TERDODLTHA.

**T%@@ﬁ&bf ~%16ﬂtnwﬁb
eﬁwrm

(3) Ri»

T DT EE L

HUEE 7

@Eﬂfjfy)ﬁ_ﬁﬂﬁf’] 120~350ﬂ0) Raylelgh' :

w o8B 4w

BHROTMTH B, (1L, E5BLUH6 TR,
Ry Mk 7o b ORBIC L THRLTH 3.) T
%6 i@ﬁﬁ%, 2, 3 0 AL & UMBLIRINE & Hrge L
THEL2EEHELTH S, ltP@j:ﬁ&iA@jw) ey
HBRTH Y, Ejui Brune Nafe k;:()\ Alsop(1961)
%, mantle Raylelgh wave 35 & U‘ﬂﬂﬁ?@ H RS 53K

T WEHDT, auﬂ)%&%(ﬁm, 1963) T mantle Rayleigh

wave 0 “Q” ERD B A O MAEL L LT, Zhbo

EREMA L, SR R LD TR (Bl
Tv . Fgux, Takeuchi; Saito .3 1'% Kobayashi

(1962) 7)> Jeffreys, Gutenberg 33X (8 Lehmann =+
HEThD. (ZhbDEFIVI,
BEREE 7 5k 1B OB & l/‘C'Eifﬁ Lizhbok Rl

LThs.)
§ 3. mantle Love wave OB

mantle Love wave 2T L RS & [RlfE ﬁ&fﬁ[
*ﬁ@lﬁ*{:*&bfc %37_1@15%@%‘5&3%@”(5)6. D
iTuN Sﬁ*kovf?@ﬁt@ﬁ(S)@%ﬁﬁ‘

sec -~

2000
R
. 4‘
1500
W
E
=
1000
U, 7’
8 .
j=]
3
)
+
500
2
RS
ﬂ%
v
2%
)
o
o —
. 100 - 150 . 200 -250
‘Period’, :
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