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SYAMBOLS AND INOTATIONS

1. Character of the Earthquake—
1. Perceptible. 1L Moderately strong. III. Strong.

d (terrae motus domesticus)

v (terrae motus vieinus)

Local shock (origin less than 100 kilo-
meters distant).

Near shock (origin from 100 to 1,000
kilometers distant).

r (terrae motus remotus) Distant shock (origin from 1,000 to

5,000 kilometers distant).

u (terrne motus ultimus) Very distant shock or teleseism (origin

more than 5,000 kilometers distant).

2. Phases of the Setsmogram—

P (undne prunae)
PR x

S (undae secundae)
SRy

..\‘H

L (undae longae)
M{undae maximae)
C (coda)

I' (finis)

a. Nalture of the Molion—

Iirst phase, or first preliminary tremors.

Waves n-times reflected at the earth’s surface.
Second phase, or second preliminary tremors.
Waves n-times reflected at the earth’s surface.

Waves changed from longitudinal to transverse
oseillation, or vice versa, through reflection
at the earth’s surface.

Long waves, chief phase, or principal part.
Greatest motion in the chief phase.

T'ml or end portion,

Ind of diseernible movement.

I (impetus)  Sudden beginning of the motion.

e (emersio) Gradual beginning of the motion.
T (period) Time of one eomplete oscillation.
A

;'&In]:.ili['-ll_{li:‘ of the motion, measured from the median
line in microns (u =1/1000 mm,)

Ag E-WW component of A.

Ax N-S component of A.

Ay Vertical component of A
4. Time—

O (origin) Time of shock at point of Origin.

et - g -i;- '——. .-h--.-_._.-._ - 'J

N =

——————ills. .

M
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographic

TOOII .
o= 37 52’ 15,79 N, Lat.
A=122" 15’ 36.”6 W. from Greenwich.

Time. All determinations are reduced to Greenwich mean
civil time.
Altitude, 85.4 meters (280 feet) above mean sea-level.

CONSTANTS OF THE SEISMOGRAPHS

Period Magnf. Damping

Bosch-Omori Seismograph N-S component... .. ... 15° 80 8-1
Bosch-Omori Seismograph =W component .. ... 15° 80 8-1
Wiechert Seismograph Vert. component....... ... G* 80 81
Omori Tromometer N-5 component.. ... .. . D 60
Omori Tromometer E-W component . _.......... ... 25" G60: ¢ G
Marvin Strong-motion Seismograph—

R G ORI ONI BT e (i rerasinatssisssessntsrisssssobsvenarssiussivabo . D0 0.5 1.3-1

NS BOTNDONEN G i eestivessarsiitrrabibssensisees astipiseasss | o0 5.1 1.4-1
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Amplitude
Time : Re
No Date Charae | Phase G.oM.-COT: Period ot [ emarks
1920 h sm =8 s e
Alvard 3 16 50 08 Irregulz_w waves of smg]|
1| 6Apnl | I? %[? 17 08=+ amplitude on all eom-
ponents, '
9 | 6 April | I? e 19 254 Long flat waves bare]
p F 19 48+ perceptible on huriz_nn}:
tal components, Not
registered on V.
3 | 12 April | 17 - 0 224 Wenk trace of distant
I 0 444 quake on horizontal
components only,
4 | 16 April | I? e 22 494+ Irrcgulﬂ_r waves obseured
T 23 (044 by microseisms,
5 | 19 April | I? 1 P 21 12 29 Beginning of P well
e Py 21 12 30 marked but subsequent
e Ev %{ :1%3 fg phases indeterminable,
[ 3 = et
I 21 414+
6 | 7-8 May | I. 0 21 31 00
UPva ii ‘i‘i (3 A=10,020 km.
g ].J;IF s }% No definite maximum.
¢ SN‘ 21 55 02
e IJH 22 ﬂS 38
¢ Lg 22 10 32
I 0 10+
7| 8May | I? i B : ;
d Syl E > E}H gﬁ S; Series of widely spaced
.8 il A groups of sinusoidal
- waves of small ampli-
tude and 10" period.
8 | 10 May | I,? P ;
: 3’* 1913 35 Trace of a distant quake.
‘N 19 13 50 PHass -
90 920+ 1as¢s not discernable.
a L:__‘_ 9 {ﬂ ‘ig 20 No {]efinit,c maximum,
I 4 93 :!:1 = Main phase consists of
smooth regular waves
T ; of small amplitude,
et U S T ¢ Ug 19 38 2 .
e g 19 49 3% Trace of a distant quake.
e Lp 20 03 51 Amplitudes very small,
10 D0 5511 N-S record obscured
by microzeisms. Barely
A= ; perceptible on V.
11 | 26 May | I,? o I: 12 31 08 |
I 14 184 Trace of a distant quake.

on all components.
Time marker on V out

of order.

il

M
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Time Amplitude
No, Date Charnc.| Phase G.M.C T. Period Remarks
Ap | Ax | Ay
1620 h m ] 8 I I i
12 | 30 May | I.? | e Lg 20 56 19 Trace of main phase of
¢ Ly 20 56 22 distant quake. Barely
F 21 11+ perceptible on V.
13 2 June | I, e Pexy | 22 06 41 A=1900 km. ?
Ly 22 11 (1
e Ly 22 11 10
Me: | 22 13 53
Mgz | 22 16 45
My 22 17 42
Ir 23 12+
14 | 4 June | Ia ¢ 13 47 04 Trace of a weak loecal
Ir 13 47 56 shock. Minute vibra-
tionsonall components.
15 | 4 June | I.? e n 15 29 20 Trace of a distant quake.
e Lg 15 34 09 Barely pereeiptible on
1) 15 55t V.
16 | 5 June | Iy O 4 22 (08 A=9540 km.
C P}w 4 34 48
e PF;, 4 34 50
e NEN 4 45 25
e L}; 4 59 32
e L[-: H 00 56
e Ly 5 05 25
I’ 6 424
17 | 9 June | I,? e 11 55 &3 Trace of distant quake
I’ 13 05+ on all eomponents.
18 | 16 June | I e N 120 09 21 Trace of local shoek. Be-
ey 12 09 34 ginning and end ob-
e g 12 09 36 scured by micros, No
T 12 10 40 phases discernable, A
series of Irregular vi-
brations of small ampli-
tude and about 1"
period.
19 | 17 June | 14 1 Pex 17 0l 2103 A=30 km.
1 Py 17 a0 22,1 Registered by the Omori
1 Sgvy | 17 50 24 b tromometer,
e Lexv | 17 50 26,7
Mg 17 50 26 8 1 o ()
My 17 50 27.3 A T
My 17 50 27.4 1 10, 6]
I’ 17 50 55
20 | 18 June | Iy ¢ Py 100 09 20 A=550 km.
e Dy 10 10 20 Reported felt at Los
e Dy 10 10 23 Angeles. Phasechanges
o Iy 10 10 42 very poorly marked.
I 10 254 No definite maximum
on any component.
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410 Universt
Amplitude i
Time
wo: | Data: |CHarssi] /Bhess | 1 GAMECHT S| eriodi| SN Simeiks
1020 h m 8 CHR L I k= o [
a1 | 22 , 0 2 48 08 In Iewnud shock.
21 s Juﬂﬂ' II'\ : Pv % ig ‘1‘2? 'EE I-SE-UESI'DH lﬂ taxt
e Py 2
ol e
e Sg 2 9
e Syv 2 gg E:%
e Ley 2
My, 2 b1 47 G} 18.1
My 2 52 24 7 10. 4
Mz 2 52 25 61 [14.0
N 2 52 32 63 23 .4
I 3 11+
22 | 25 June | I4 1 Penv | 22 51 39 Weak foeal shoek,
Mx: | 22 - 51 33 {]:. X 4.4
My |22 b1 4 0.6
My: | 22 51 45 1 5.6
:JIEI[-: 22 51 47 1 (0.7
i 22 52 10
23 | 2July | I, 0 IS 40 09 = 0750 km.
¢ I;I v 19: 02 59 Am[]IItUdEE very small
¢l N 1§ 53 00
T 19 0;3 16 throughout.
e ]_4]. 1” E]. "'1'[]'
e L?:-. 19 22 923
F 19 46+
24 | 7TJuly |1 0 6 41 22 A=
& Pav 8 "'T 06 I-?:—_EtSTU km. :
e Py 6 47 15 ain ll:ecﬂrd of a distant
e Sy 6 51 50 quake.
€ }:t— 6 ;E 03
i { . ':!___
5 3 .r'\.l]g. I,. e Py 2 ;
S o me A A=4020 km, ?
& Tas 20 20 05 Poorly registered distant
I 20 281 quake.
26 | 15 .-Kug. I? c Py 8 928 47 2 _ |
e Pi 8 928 g S and L indeterminable.
I 0 34 No V record.
27 | 20 Aug. | 1, ¢ Py 16 28 30
¢ L“.' 16 57 43 A=9600 km. ?
e LF‘ 16 o7 N3
eLy  [16 57 56
I 18 324
l-} &
28 26-27Aug| I | ePgy |23 g 5o
¢ P 23 16 40 A=3700 km.
€ ]:{E‘-' 23 16 08 Barely perceptible on N-
I 0 48+ S.

i g N s i

i

1
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Time Amplitude
No. Dato Charae.| Phase G. M, C.T. Period Remarks
Ag | Ax | Ay
1020 h m A 8 1 m T
29 | 8 Sept. | I; e g:-: 1 57 &3 A=3900 ?
¢ Py I h a7 Poorly registered on N-S
e L7y 2 07 47 s
e L?ex | 2 07 51
I 3 444
30 | 9 Sept. | Ila ¢ Py 16 47 37.0 A=05 km.
e Pg 16 47 37.1 Felt at San Jose and in
e Py 16 47 37 .0 surrounding towns.
¢ Ly 16 47 44.9
e Lp 16 47 45.2
e Lt; LGS d s hT
My 16 47 46 8 2 9.0
Mg 16 47 50 8 2 |11.9
My 16 47 43 4 2 18.1
C 16 48 09.5
If 16 524
31 | 9 Sept. | I? e Py 19 09 01 Trace of a distant quake.
e 7k 19: 20 17 Amplitudes very small.
e LE 19 34 00
C Lv 19 34 40
F 20 494+
32 | 12 Sept. | Iu e P 9 45 35 Weak loecal shock reg-
I’ 0 46 04 istered on horizontal
components only.
33 | 20 Sept. | I, 0 14 35 21 A=9280 km.
e Py 14 51 47 See discussion in text.
2 P[: 1‘.’: 51 "15
e Py 14 51 49
e Sy 1o (28] ]!
e Sg 15 02 12
e Lg 15" 18 41
e Ly 15 18 46
Mg 15" 23 43 20 | 287
Mv; | 16 24 &5 18 245
My 15 25 32 20 24
Mya | 15 26 09 18 245
I’ 17 454+
34 | 27 Sept. | 1I? ¢ Lg 5 3L 55 Trace of main phase of
I’ 5 544 distant quake appear-
ing on =W only.
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THE LICK OBSERVATORY STATION

CONSTANTS

CONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographic
room:

o= 37° 20’ 24.”5 N. Lat.
A=121° 38’ 34" W. from Greenwich.

Time.,
civil time.

Altitude, 1281.7 meters (4202.25 feet) above mean sea-level.

All determinations are reduced to Greenwich mean

CONSTANTS OF THE SEISMOGRAPHS

Period Magnif. Damping
Wiechert Seismograph N-S component........._ 8.0 80 4:1
Wiechert Seismograph E-W component ..., el 7.0 80 5:1
Wiechert Seismograph Vertieal component.......... 2.5 80 2:1

i — e = ——=

9
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No. Date Charae,| Phase G MG T Period Remarks
Ag | Ax | Ay
1920 h m & 5 I B B
1 | 19 April | I? e 2151294 Waves of very
: - ry small
1D 21 284 amplitude. Phases not
determinable.
2 | 28 April | 14 1 18 32 33 Thickening of pen trace.
I 18 32 40 May not be seismic.
3 | 29 April | I4 1 Pg 0 02 35.8 A=25 km.
1 Py 0 02 37.6 Weak loeal shock. V
1 LMegn| O 02 38.3 reccord lost while
F 0 02 48 changing drums.
4 | 30 Apnil | I e Pp 1 25 42 Weak local shoek. Thick-
e Py 1 25 43 ening of pen trace on
e Py 1 25 44 all components.
F 1 25 52
5| 1May | Ii 1 N 16 32 14 Thickening of pen trace
1 K 16 32 16 on all components. V
IY 16 32 22 illegible due to over-
crowding.
6 6 May | Iy e 20 55 01 Thickening of pen trace
F 20 55 07 on horizontal compo-
nents
7| 6 May | I4 e 21 01" 18 Slight thickening of pen
Ir 21 01 48 trace on horizontal
components only.
8| 7 May | 14 e 1 590 41 Minute vibrations on
F 2 01 40 horizontal components
only,
9| 7 May | I? e Lew [ 21 55 05 Trace of a distant quake
F 23 206+ on horizontal compo-
nents. Ba.ely percep-
tible on V.
10| 8 May, | I 1 Pex S0 Ol 22028 A=16 km.
L - 1 L? Bthy 23] Not recorded on V.
1 LMy | 3 67 23.5| <4 4 4
Mg 3 57 24.4 <% | 5.0
I 3 b7 27
11 | 8 May | I? e Ly 21 14 10 Trace of main phase of
e Lg 21 14 40 distant quake on hori-
I 21 27+ zontal components
only.
12 | 9 May | I i Peyy | 14 21 421 A =32 km.
1 Lgx 14 21 456
IF 14 21 20
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Amplitude
Time ; R
No. Date Charac.| Phase G M. C.T. Berioc Ap | An | Av Saria
1020 I IR Al )
. - . 22 42 13 Slig‘ht thiﬂ]{ﬂﬂiﬂg Uf pen
137) 0 Magl ta € Blfe ESS ho oMl 8 o trace on horizontal
components,
. Mav 0y 10 46 04 Trace of a distunt_ usnke,
14 | 10 May | I? ¢ FE 50 004 Barely perceptible on
N-S.
15 | 13 May | L. 5P 9 06 04 Faint record of a distant
- o 87 o T4 (7 quake.
Ei IJEH" E 32 03
I 3 24+
16 | 14 May | 14 ¢ Px 2 45 31.6 A =87 km. ;
el 9 45 ﬁ i Barely perceptible on V.
My 2 45 44 -
Mg 2 45 49.3
I’ 2 48 03
17 | 14 May | I4 1 Py 6 27 53.0 A=25 km.
e Py Al PG R
1 LMy | 6 27 55.1 <% 5.0
I’ 6 28 19
18 | 16 May | I 1 Pg 4 45 22 .8 A=29 km,.
e Py 4 45 24 06 Barely perceptible on V.
1 Ly 4 -'1{: 25? Shift of pen trace on
%IH i ig Et_t 5 <} 16.2 E-W.
1 i ‘j 1:'
19 17 hIﬂ}' L] 1 PE};'.,' 1 47 23 1 A= 17 I-II]]
1 %MEH % g 334 <% [11.9{ 7.5 Shift of pen trace on V.
9 e - :
20 | 17 May | I, ] P gg gg 29 Thickening of pen trace
34 on all components.
21 | 19 May - oo
May | Iy G & g gg 12 Thickening of pen trace
o0 on all ecomponents.
22 | 21 May | L ' D1 AT .3 N
: 3 > I 2l 47 29 Thickening of pen trace
21 47 40 i
on horizontal compo-
nents,
23 | 26 May | I 2
- = 0 E jg gi IVILI'II]L]ltE vibrations on H
Y-
24 (30 May (12 |eL o0 Ex
FE 2{1] gg 157 Trace of main phase of a
- distant quake, Barely
perceptible on  N-S.
Not recorded on V.

i

l——

fh
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Timo .’-.mpﬁtul‘-‘e
No. Date |Charac.| Phase G.M.C. T, Period Remarks
: Arp | Ax | Av
1920 h m 8 B 7 18
25 | 1June | I4 1 15 52 04 Recorded on V' while
I 15 52 14 horizontal ccmypcnen
sheet was being
changed.
26 | 1 June | Iy 1 23 56 27 Thickening of pen trace
¥ 23 56 35 on all components.
27 | 2 June | I? e Ly 22 0B bhb Trace of a distant quake.
¢ Lg 22 10 02 Not recorded ﬂnq\".
F 22 28+
28 | 3 June | Ii L 1 08 05 Thickening of pen trace
K 1 08 12 on all components.
20 | 5 June | I, e Py 4 34 H4 A=9500 km.
e Pg 4 34 55 Barely perceptible on V.
e Py 4 34 47
e Sg 4 45 30
c Sz-.' 4 45 45
IF 6 18+
30 | 15 June | Iq4 1 0 0S8 00 Weak foeal shock on all
F 0 0S 08 components.
31 | 16 June | l4 ¢ Px 12 00 07 A =83 km.
e Lpx 12 09 18
B'I:; 12 09 21
Mg 12 09 31
I’ 12 10 17
29 : e 10 09 05 [elt at Los Angeles, Not
28 RLE ; }.- 10 224 recorded on E-W, and
barely percaptible on
V. Fair record on N-5
but phases not suffi-
ciently well defined to
be determinable.
. : 91 929 Thickening of pen trace
33 | 21 June | I : T 3} 99 :tl[i on horizontal compo-
E nents,
= _ : Inglewood shock.
34 | 22 June | llv g II;‘ F:' ig iflj See discussion in text.
N s s
e 2 49 34
¢ Le 2 50 17
Mx 2 50 41
Mg 2, 50! 44
I 3 05k
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Amplitude =
Time :
No.| Date [Charae| Phase G.M.C.T. |Period|™ T T HEaky
1020 h B ! K H H
35 | 23 June | Iq | i 22 00 24 Thickening of pen traee
F 22 00 33 on horizontal cmhgglz
nents. |
36 | 25June | Iy | i 2 22 03 Thickening of pen try
10 2 99 9q on all components, o
37 | 28 June | I, 6N 0 02 23 Small, irregular vibra-
e g 9 02 29 tions on all cnmpg..
¢ 1.F g 33 3; nents.
38 | 30 June | I4 EV }g gg g? Weak focal shock.
N
It 16 06 07
39 | 1July | I, ' . 21 14 10 Slight thickening of pen
1 21 14 24 trace on horizontal
components only.
40 | 1 July | I4 ‘ - ég ..’_i% 00 Thickening of pen trace
< 52 08 on all components.
41 3 Jl]] £ F . .
\ . g ig [l}g Thickening of pen trace
e on all components.
e uly I 1 .
. d 1 I }g %g gg Minute rapid vibrations
) on all components.
3 | 10 July |1 1 2
£ F 28 ig %& Pronounced thickening
- of pen trace on all
P e components.
uly | Iy 1 20 50
0 20 50 %g Weak focal shock on all
components,
45 [ 14 July | I, 1 21 47 49
T o1 48 00 Thickening of pen trace
on all components.
46 | 15 Jlll}' 14 1 23 36 56
T 23 37 03 Thicl-:elliuing of pen trace
47 17 Jul:’r II.—_] i P};v 6 20 04 . on a EDmpDnEﬂtﬂ;
i LMgx 9 ' 3 A =23 km.
ol A et 00.8 | <4 |20.4/25.0
< 1 25 14
I 1 25 o5 Weak foeal shock.
L ) r .
o [ e 0 09 35 T
F 0 09 45 Thickening of pen trace
5 | 22 July | 1, i s on all components.
F 1 21 27 Slight thickening of pen
traice on all compo-

nents.

’\

f
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Time Amplitude
No. Date Charac | Phase G. M. C.T. Period
g Apit A lAS Remarks
1HEU h m 5 B m u u
51 | 22 July | Ia 1 16 52 44 Thickeni
: g of pen trace
K 16 52 51 on all components.
52 | 26 July | I 1 21 32 40 Slicht thi :
' 2 ght thickening of pen
1) 21 32 51 trace on all compo-
nents,
53 | 27 July | ILa 1 Pexv [ 17 56 22.0 A=37 km.
c LEH 1? 53 26 2
My 17 &6 27.3 ! <i 10.6
My 17 56 276 | <} 3.8
Mg 17 506 28.5| <i1l 6.3
1) 17 56 35
54 | 17 Aug, | Ia 1 0 40 14 Slight. thickening of pen
F 0 40 21 trace on hornzon
components only.
55 | 17 Aug. | Ia 1 1 02 02 Pronounced thickening
I 1 02 13 of pen trace on hon-
zontal components only
56 | 17 Aug. | 14 e 7 19 32 Small, irregular, short
F T2 ) ] eriod vibrations on
orizontal components
only. F
57 | 20 Aug. | I? |e 16 57 45 Trace of distant quake
I 17 21+ on horizontal compo-
nents.
: ‘ 6 58 58 Thickening of pen trace
e || S A ; F 6 59 18 on all components.
: : 2 Slight thickening of pen
el s [ : I ig gi 33 trace on all compo-
nents.
: 9 ‘ Thickening of pen trace
60 | 7 Sept. | 14 ! 0 E% g; %51 on all components.
= : B Thickening of pen trace
61 7 Sept. | I - ¥ Ei gi ga on all components.
62| 8Sept. | |ePy | 1 57 58 AR
( Lw.; 2 07 00
oz 2 08 14
My 2 08 02
F 2 38+
| Sharp thickening of pen
63 8 Sept. | Ia e gg gfj gi trrzfuﬂ on all compo-
F = B nents.
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) Amplitude =
Time 3
No, Date Charac.| Phase G M. G X, Period Ap | Ay | Ay e
1020 h m s 8N T e
64 | 9Sept. | IITy |i Pegv | 16 47 30.3 e,
i LM+ 16 47 32.9 cu{; S6G [Ifelt * at San JGEE and
i LMy | 16 47 33.9 | <1 315 neighboring towns,
1 LMg | 16 47 33.6 <1 | 354
C 16 47 58
I 16 50+
65 | 9 Sept. | I? g . %2 g% gz Trace of distant quake,
F g v
e N 19 37 11
10 20 07+
66 | 15 Sept. | 1, 1 11 48 44 Thickening of
: Tk £ of pen tra
I’ 11 48 52 on all cmnpmll)entﬂ. =
07 | 16 Sept, | I, i 15 15 57 Thickeni f
- g lo af cning ot pen trace
1 15 16 05 on all components,
EIS lh j-‘ : 2 1 |
7 Sept. | Iy 1 = 3 iﬁi Eili Shift of pen trace on E-
W. Thickening on N-
S and V.,
G9 | 20 Sept. | 11, -
ep | . g‘. ﬁ gfl} :i?é A=9290 km.,
.‘3 PL: el - See _CIIEG]L‘SFIDH 1n text.
e e h'} -‘;3 V illegible _because of
5 hp i UE o overcrowding,
(& LE‘H 15 ].D Iﬁ
l’s.h-: 15 .2_3_ 24 20 274
My 10 27 50 17 121
I 17 304+
70 | 27 Sept. | I, i 29 o0 =
M Eg L‘;g ;5} L Weak loeal shocel.
Mg 23 20 52 12.5 AL
F 23 91 35 il
71 [ 30 Sept. | I, i D
29 : -
F 1 929 E’g Thickening of pen trace
on all components.

A\
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DISCUSSION OF PARTICULAR SHOCKS

THE INGLEW0OD EARTHQUAKE oF JUNE 22, 1920f

The earthquake at Inglewood, California, on June 22, 1920
has been investigated in the field by Dr. Stephen Taber* Tt wa;
hoped that a study of the seismograms, in connection with his
field determination of epicenter and time of origin, would con-
tribute to our knowledge of the hodograph for such epicentral
distances. But the seismograms proved to be somewhat disap-
pointing in several respects: On all components, at hoth the Lick
and Berkeley stations, the beginning of the first preliminary
tremor takes the form of a very gradual emersio, so that a de-
termination of the exact time of arrival of the first waves is im-
possible. Changes of character which might be consistently
interpreted as the inception of subsequent phases are ill-defined
and sometimes entirely wanting. Taber does not give the degree
of accuracy with which the time of occurrence of the shock was
determined, and there is a discerpancy of slightly more than one
minute between the time reported and that calculated from the
SeISMmOograms.

Of the Berkeley records, the vertical component sheet shows
the earliest pereeptible movement. A very faint emersio sets in
ot 9h 49m 195. The amplitudes are exceedingly small and the
period a little less than 2. At 2" 49™ 37¢ the ﬂn1p]jt1}dfa and t.-he
period simultaneously increase. A similar but less striking varia-
tion takes place on the N-5 component record at about the same
time. This occurrence is interpreted as the arrival of one of the
eroups of reflected or refracted waves with which the SelSmOgrams
seem to abound. At 2b 50™ 23¢ there occurs ol Vv & further Increase
in period but no corresponding increase 1n ﬂmpht_‘lde- 50 p”“:ﬂ
marked is this change that it was not detected until nfter*il Eﬂrehj
comparison with N-5. On the latter cmnl?nnent- there 15 I.l1t this
time an increase in both period and amplitude, and this change

129, September, 1920,

*Bull. Seis. Soe. Amer. Vol. 10, p.
1G. M. C. T.
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of character is sufficiently pronounced to suggest that 1t i:ﬂ. due to
the arrival of the second preliminary tremor. 28 50™ 23¢ 15 the.re-
fore taken as the time of arrival of the 5 waves. The }'eglstmtmn
of the preliminary tremors on the E-W component 18 very un-
satisfactory. The first perceptible movement is noted at 21: 49m 42s
but the amplitudes remain so small, and the movement 50 11'reg1ﬂ{11*
that ¢S can not be determined. A very pronounced Increase 1n
period and amplitude at 2% 50™ 41° marks the beginning of the
main phase on N-S. There is a corresponding change nf‘ch'm'ﬂcter
on E-W, though less striking, but on V the only variation ob-
servable is a gradual increase in period, accompanied by irregular
fAluctuations in amplitude, which begins before and eontinues after
the time taken for the inception of L on the horizontal components.
Two definite maxia occur on N-S, the first at 2% 51™ 47¢, the
period being 615” and the amplitude 18.1 microns; the second 1s
at 2n 52m 32¢ with a displacement of 23.4 microns, the period
remaining the same. Maxima on Vand IE-W are recorded at 2h 52m
245 and 2b 52m 25 respectively. The amplitudes are notably less
than on N-S, being 10.4 microns on V, and 14.0 on E-W. The
corresponding periods are 7” and 614”. Following the maxima the
periods decrease somewhat, and the amplitudes wax and wane
irregularly for some three minutes, after which the smaller waves
of the tail portion dominate the seismogram. In general character
the records of the Lick station resemble closely those described
above. They show the same gradual beginning of movement
and lack of definition of phases. They differ in that the period of
the waves at the time of maximum displacement ranges from 2"
to 5", as compared with 615" for Berkeley, and the amplitudes are
notably smaller. This 18 particularly true of the vertical compo-
nent record, which nowhere shows a displacement exceeding 3
microns, and which ean not be said to possess a definite maximum.

Taber* estimated the maximum intensity of this shock at
about eight and one-half in the Rossi-Forel scale, and noted that
the intensity diminished rapidly on passing outward from the
epicenter. The comparatively small displacements recorded at
the Lick and Berkeley stations accord with his observation and
support his conclusion that the origin was of shallow depth. If

*Op. cit.
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ikt
: of definition of phases and the irregu-
larity of movement throughout. The middle ordinate for an
of 500 km. (A for Berkeley =560 km.) is 5 km. If the dgptha:;
Mptene o Bl
| ay entirely within the hetero-
gt.-:-neﬂus‘ ﬂ}lter portion of the earth’s crust, where surfaces of
discontinuity of one kind and another cxist which would give
rise to repeated reflection and refraction of the waves. Such
surfaces might be expected to be especially numerous along the
course of the seismic rays in question, traversing, as they do for
almost the entire epicentral distance, a portion of the structurally
complex Coast Ranges. Frequent reflections and refractions at
various points along the wave paths might result in the almost
continuous arrival at the recording stations of more or less irregular
and heterogeneous vibrations, which, when superimposed, would
tend to obliterate the distinet changes in character of the record
which are ordinarily associated with the sequence of phases.

peculiarity of

TELESEISM OF SEPTEMBER 20, 1920.

The teleseism of September 20, 1920 was well registered at
both the Berkeley and the Iick Observatory stations, except for
overcrowding on the record of the vertical component at Berkeley
which rendered that particular sheet illegible. The first prelim-
inary tremor begins with a wave of condensation, as evidenced
by a pronounced upward movement of the ground that is well
registered on V. This phase consists of irregular waves having
periods of from 214" to 3", upon which are superimposed minute
vibrations of less than 14" period. The movement continues for
approximately one minute, after which it dies nut. except for
scattered, discontinuous vibrations of small ﬂmplltllfle, The
second preliminary tremor is represented by an nutstunfhng group
of waves having periods of about 20" and cnn?pftrutl}'ely large
amplitudes, which contrast sharply with the (ilﬂlll.llli:lv? ,.,mfm_
ments of the preceding minutes. The interval S-P 1S 10" 24 fpnr
Berkeley and 10" 25" for Lick, corresponding to epicentral dis-
Stum-_es‘uf 0280 and 9290 km. respectively. The pronounced
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movement due to the arrival of 5 waves continues for two or

three minutes, after which it dies away. The main phase begins
with a few long waves (s=80"), slightly irregular and of small
amplitude at the start. The amplitudes rapidly increase while
the periods decrease to about 90" the waves at the same time
becoming very smooth and «inusoidal. The maximum displace-
ment recorded is 287 microns. It occurs on the E-W component
at Berkeley. At both stations the greatest N-S displacement is
notably less than that on E-W. Two maxima are found on the
record of the vertical component at Berkeley, and the displace-
ment of the ground, 245 microns in each case, is unusually large
compared with the horizontal displacements. After the maxima
the waves continue sinusoidal in form, but gradually decrease in
amplitude, with somewhat periodic recurrences of groups of larger
waves. Perceptible movement extends over approximately three
hours.




