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SYMBOLS AND NOTATION

l. Claracter of the Earthquake—
I. Perceptible  II. Moderately strong. ITI. Strong.

d (terrne motus domesticus) Local shoek (origin less than 100 kilo-

meters distant).

v (terrae motus vicinus) 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).

n (terrae motus ultimus) Very distant shoele or teleseism- (origin
more than 5,000 kilometers distant).

2. Phases of the Seismogram—

P (undae prin;ue) . First phase, or first preliminary tremors.

PR, Waves n-times reflected at the earth’s surface.
S (undae secundae) Second phase, or second preliminary tremors.
SR, Waves n-times reflected at the earth’s surface.
PS Waves changed from longitudinal to transverse

oscillation, or vice versa, through reflection at
the earth’s surface.

L (undae longae) Long waves, chief phase, or prineipal part.
M (undae maximae) Greatest motion in the chief phase.

C (coda) Tail or end portion.

F (finis) End of discernible movement.

3. Nature of ithe Motion—

1 (impetus) Sundden beginning of the motion.
o (emersio) Gradual beginning of the motion.

T (period) Time of one complete oseillation.

A Amplitude of the motion, measured from the median

line in mierons (u=1/1000 min, ).

Ag I2-W component of A.

Ax N-S component of A.

Av Vertical component of A.
4. Trme—

O (origin)

Time of shock at point of oTigin.
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographie

1'O0T11 :
d= a7° 52' 1579 N. Lat.
A—122° 15" 3676 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 Magnif. Damping

Bosch-Omori Seismograph N-S component ........ 138 80 8-1
Boseli-Omori Seismograph E-\W component . 135 SO 8-1
Weichert Seismograph Vert. compovent ........  0s 80 g1
Omori 'I'romometer N-S component ....ccceeveeeeee. 25 GO =
Omori Tromometer E-W component ... 2.08 60 e

Marvin Strong-motion Seismograph—

1.3-1
1.4-1

B-IW component .o oo 0208

_Ul _f:.‘l
-~ D

N-S component . . 0.05



International
Seismological
Centre
300 University of California Publications Bulletin of the Seismographic Stations 301
1 o . o Timo S Amplitude | e <& Dot 2 s Time 24 Amplitude I
. ate Mrac. (1] ‘er (L] . : Lirhc. NBG Perio {
No. e BN T TR e be: G. M, U.T. Ty A:’T' 'ﬁ"-?l Remarks
1917 h m =5 8 [ T 7 | L8 LT h m s 8 I 7 o
1| 2 Apr.| Ia iPexvy | 9 00 48.1 Telt in Berkeley; inten- *11 7| 2 May| L.t e 3 38+ ' Long, nat waves; trace
iLexy | 9 00 513 - sity IL[, R.I", Vertical Ir 4 24+ . of a distant earthquake,

My 9 00 522 | <3 17 record in part disar- : g ' Vigible on all eompon-

Mz | 9 00 529 | <% | 15 ranged by time mark ' | ents but somewhat

C 9 00 54 - and record of maxi- | stronger on East-West.

IOy 9 01 08 mum destroyed. Mar-
vin strong-motion seis: |
mograph was started 8 2 May| I.? e 4 54=% ' Long, flat waves; trace
but earthquake was not 15k 5 44+ ' . of a distant earthquake.
strong enough to give ' Visible on all compon-
a good record on this 5 ents but somewhat
instrument. g stronger on North-South

- | component.
2|13 Apr.| Iy e Px 6 35 03 No definite maximum. [I° 2 |
e Ligx 6 35 195 lost in mieroseisms after 9| 2 May| I.f e 14 A7 | Long, flat, barely per-

F 6 37 06+ time indicated. Not : 1) 15 29+ | ceptible waves; the
registered by wvertieal -' ! trace of a distant earth-
seismograph. | quake. Visible on all

| comnonents.
3|15 Apr.| It e 19 01 45 A series of weak irregu-

F 19 05 395 lar vibrations repre- 10| 4 May| Lu? e 3L (il | Trace of a distant earth-
senting the dying en- M 1 16-181 5 8| 3 quake, visible on all
ergy of a mear earth- | F i3] =t | components. Simple
quake, Origin in Ne- | | | sinusoidal waves from
vada. i : | 1 a7m 50" to 1* 39™ 20°%;

periods and amplitudes
v site AL
4120 Apr.| Ira e 8 44 03 Barely pereceptible trace | | giRenigprosise

F g 02 25 of a distant earthquake. t |
on horizontal compon- 11{ 4 May| Iay e 21 45 25 | | Series of weak irregular
ents. | M« 2 B i s s | 4 ' vibrations on all com-

| . Mg 20 457 D8 ] 22 4 . ponents. Barely per-
5 {_‘11 May | III, 0 18 26 49 e el Tivact de: (. 121 48 13 | | eeptible on vertical.
> {:H? 13 39 ‘111 termination of L impos- | |
Esf %g ig 55 sible beeause of drag- 12| 9 May| In 0 15 54 47 | A —=9620 km.
: = ging of time markers. J e 16 .07 30 -.
e Sy 18 49 40 : My is the maximum | | L ~ a9
My 190 110d7 |fae 75 ‘ o PeliSi 10 R T |
N 8 <675 recorded motion; pen '1 | aPe | indefinite |
Me 1ORENT2 ] 8 14 | 460 went off paper at this | | S ']ﬁu Lq 1{;:] |
C 19 33 52 time. Excellent tee- | | [P LU O |
| 1S 16 1§ 14 :

F 22 34+ ord on wvertical but | | el |16 30 00 |
times are i]]ggi}llﬂ | I | rfL:;w.- | im]{'ﬁnlt;:* | |
Aron Y CEA | My |26 32 26 | 193 { | 14
See discussion in text. | [ My |16 43 36 17 | | g |

} | | . Mg |16 43 39 a5 | 44 | |
61 2 May| Lf G 1 51 a3 - Trace of a distant earth- | | (52 | _indefimte | I | |

M 16-18| 3| 4 quake on all three . | 2 B | | |

I 2 49+ components, Barely | u | L *l
perceptible on vertical. | | i , ’ |
Simnle sinusoidal waves 131 31 May| Ja.w |° B 22" .34 0Y : | A series of very weak
from 2h.04™ to 20 21M; | | N 122 36 40 | . irregular vibrations on
periods and amplitudes | | | | all three components.
riven opposite AL | 1 | 1

| | | ,.

. —————
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) Time Amplitude
No. Date Charac. | Phase G. 3. Q. T. Period R 2 A Remarks
E N v
1917 h m s s w |l | m
14| 14 May| I, 1Peny [22 13 40 The records begin with a
I 23 456k series of minute vibra-
tions of short period
and small amplitude,
Alter a minute or so
the period 1nereases and
the rest of the records
consist of weak, barely
perceptible vibrations
in whieh no phases can
be discerned.
15| 25 May | I.1 e 14 46 36 Trace of a distant earth-
| F 15 03 21 quale.
16 | 28 May | Iv e 6 08 55 Series of weak irregular
F .6 17 00 vibrations representing
the dying energy of a
near shock. Origin in
southern California,
151120 May | It e 6 32 34 Barely pereeptible trace
I 712 44 of a distant earthquake
on all three ecomponents.
18 131y May | I, 0 8 47 26 A=3220km. See dis-
4 ' | e Pexv § 53 43 cussion in text,
' € Sy 8 58 39
e SE 8§ 58 43 |
My 0- 02 46 21 158 1
| My | 9 02 40 | 19 | 56
My 9 04 48 20 , i
10 11 30=+
I
19| 31 Mayr I-1 ]'33‘ }:_: %gf B{;lrely perceptible, l_ﬂ"?_-__f;
IR e at waves, the trace of
a distant earthquale.
o - -
=0} 1 June RE IL':' 16 53 D‘; Trace of a distant earth-
| ¢ 10 02 quake. Visible on all
comnonents,
3] : -
21| 3 June | I r E" g 10111 i'ii SEl'i_EtE of weak, irregular
| vibrations on horizon-
; tal components,
221 4J -
une | I.f ;, :],-. gg+ﬂﬂ No phases separable.
= = Trace of a distant
earthquake, Visible on
all components,
23| 6 June | I.1? ) 7
| {-:, '_f ?i_!_ﬂﬁ Barely perceptible trace
, = of a distant earthquake.
‘ Horizontal components
| only,

Tl -

=
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& Time Amplitudes i o o
No. Dato Charac. Phase G.M.C.T. Perind X Ii o I| marks
1917 h m & 8 ’,
24 7 June | I:? e 3 00 35 5 a 2 Trace of a f]istant_earth-
K 3 18 23 quake on horizontal
components,
;{'} 8 June | Ir 0 a. &1 E2 A=4620 km. Newspapers
e ’x 0 58 &8 : report a violent earth-
| e Pax 0 39 02 quake in Salvador.
| e Sy 1 05 02
e Sg! 1 05 14 | I
¢ Lg 1 10206 | | |
e Ly 1 10 30 E 1
I Mw 4 1 13 23 | 189 1300 |
| My, 1 230 28 22 286 l
My 1, 14 28 18 19 |
My | 1 15 56 | 18 | 154 | |
| € 1. 20 39 | | |
. J 3 2 36%= ‘ : |
| | et
= | ) ‘Barely i
24 ' : | arely perceptible, long,
L BLaE | Ir ]F::‘ ? gg-’- 3 | | | ﬂﬂtywavesﬁhe trace of
| A | | ) a distant earthquake.
' | 1 Visible on both hori-
‘ } | . zontal components.
LT | v Py | 3 34 35.8 | ! Repistered by both com-
R ;[:II;; i 3 ed 369 ;- 1 ] pg;nents of Omori tro-
| e Py | 3 34 315 | | ~ mometer.
| leLe | 3 34 55.2 | |
| T 3 34 56.5 | | |
| el | 3 31 581 | |
My | 3 35 04 o + |
.: Mg | 2 35 16 3 8 \ | I
| |- Mix 03 TSp 2D 3 | I 8 ‘ |
e | 3 35 43 | |
| F | 3 29 48 , - |
L | | | |
981 9 June | Iu? | 0 IIT J1014) I 'Barely perceptible trace
| s Hrei | F Hie Bliss . ofa distant earthgquake.
| Tl | Il .~ Visible on all compon-
1 | .~ ents.
90 1 10 Jone | Iy ¢ Pxv 4 34 19 | . |
) - ePe? | 4 34 28 ,
5 e Lix | 4 35 49 |
| ].HL | 4 Jn a5 |
| lelie | 4 86 11 ' ' '_
| My 4 37 Al I 10
| Ms | 4 %38 718 '{"102 1585 |
| M« | 4 88 37 9 | | 61 |
| @ indefinite | |
| I B = I| | 1:
| | |
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e Amplitude <
v JATRC. Period temnrks
No. Date Chars Phaso G. M. CO.T. iy e v
1917 h m =8 5 1 i L
30! 13 June | I, 0 6 48 (2 A—9280 km.
- i Pv 6 54 28
e Pe! 6 H4 36
e Px1 6 54 41
It 51-: T 04 40
e Sy T 04 R 1 |
e Sy T 04 52
| e Ly? T 21 2 |
| My T 2T 39 - 19
Mg T 27 46 20 31
My T 32 16 18 . o4
| F 8 35=%
i
31 ' 13 June | I, e 9 .30 53 .l Long, flat waves, the trace
| F 10 00 18 | of a distant earthquake.
'| Visible on all compon-
ents.
ey | = = :
32 1 16 June | I, o 15 49 54 | Trace of a distant earth-
| | I 15 10 19 quake on all compon-
23§ | ents.
anll l -
.53: 16 June | I e :’_]E 47 07 | Trace of a distant earth-
x | Ms 22 a3 57 10 T quake on all compon-
| M = ;E thy A4 10 ents. Slight on verti-
| | ) 28 27z I cal.
) -
34| 24 June | I, I{;' ;l,g qf]}_hﬂ-} No phases discernible.
20 39 Trace of a distant
earthquake, Visible on
all components.
(351 26 .
W 6 June il I e - O‘ 5 49 37 | A—=—8080 km, See  (dis-
| , I{)’:% g g% gi cussion in text,
| e Sy 6 10 23
e Sgy 6 10 27
e Ly 6. 21 37
e Lip 6 21 49
| e Ly b 21 55
Mz 6 23 58 23 1190
| My 6 24 11 23 i
| | M G De i0
: | AVLY 24 —it) 20 230
ab | 28 June | I.1 e
| ” P ﬁ gg 32 Barely perceptible, long,
‘ | flat waves, the trace of
| | n distant earthqoalke.
| Horizontal components
‘ only,
47 | 20 June| I, e P .
! GPE; -]lg ii g}_} 1) lilltl.‘.rI"LlptEal by chang-
: My 16 15 31 1 ing of sheet at 16" 34™.
1 M. 16 21 29 13 A 3 ?':fnt TEg.IHtﬁrml by ver-
[ P 16 sie ' - tical seismogruph.

—_ — - ——
= == Pl

e -——lh.i_'_-_i'_.fim
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T Ti Amplitade
't - me - :
No. [nte Charac |  Phase G M.C.T. Period A I AL Remuarks
1017 e m e ‘ T MY R
| | : _
48 1 30 June | 1.7 e 18 08 40 | ' Barely pereceptible, long,
I° 18 38+ | | flat waves, the trace of
j | . a distant earthquake.
| | |
301 4 July| I 0? 0 38 28 | | A— 9880 km.1 East«WeTst
e Pt D 51 24 | | component only. No
e St 1027 | definite maximumj; the
| I 20 8= | ‘ | main phase congists of
| r | { long, flat waves.
{ |
40 11 TJuly | I? ¢ (93 12 33 | l | ' Barely perceptible, long,
| : F 123 40 30% | | flat waves on horizon-
E | | n tal components. Trace
| | | ‘ % of a distant earthquake.
' 21 July | I ¢ 16 49 34 l | Series of very "li"i:Eﬂk 1r
-”\ AaRE L B L8RS 1T Iﬁ regular vibratioms 1n
| | ‘- which no phases are
| | | visible and in which
| | there is no definite
| | maximum. Not regis-
| | | \  tered by vertical seis-
| | | _I | ' mograph.
| ”
qot a5 Tyly | Ta @ 3 30 926 ’ ‘ | Barely perceptible vibra-
R Me ‘ 3 34 16 22 I T tions on North-South
I | 3 59 46 | | components. Not Vis-
i BA8 | I: | - i - d
| | | | . ible on vertical record.
| | k
9| & . : | 26 45 | | Vertical record not meas-
e A f&Ip ‘| ig 26 a8 | | ! ureavle because of over-
Mw 10 26 59 | 1 scoring,
R 1100 80 12 | | :
0= : - 3 99 41 30 1 Trace oi a distant earth-
44| 25 July | Tad , i}. loz 01 10 1 ureable beeaunse of -over-
| component only.
o Tt 3 |8 32 42 A series of very weak
et " & i':' 2 36 12 | | irregular waves. No
| | - definite maximum. Vis-
| ' | & ; | ible on all components.
| - | | A=5580 km. L indefinite.
1 9F - 1 01 19 -
] M I i | plqw 1 10 24 : | T interrupted by be-
| e ‘-n.. 1 17 38 | | | j rinning of next earth-
o St 1 17 49 | o - quake.
| M. | 1 81 58 |35 | | 58 |
| My | i sty HUF g aEE | 16 |
| My | 1 86 56 | 1T | ‘48 | i
| '| ' = :
Gl Ll i l\*! | \ () ¢ 51 43 | \ | A—9300 km. XNo defin-
el g ey o Py [ ol Tl | . jte maxima on KEast-
| o Py | 3 04 17 | West or vertical ree-
ePx | 8 04 2] ‘ | ords.
aSx? |3 14 2 |
eSg |3 14 35 . -
Mx |3 B34 43 { 19 4 6
I |4 20 1'
i |
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| t g o _Ti Amplitude S J MUNCEIS U= = 1.
| | me g '[{ A l“-l:ll]ﬁ
il amc. |  Phat 1 Period | — emnrks mp _
}n:r.l Dinte ]cr arac. | Phaso G.M. CT. -51: An | Ay No. Dateo ey Sy e & g:‘liuilﬁ i Perlud Ay l Aqﬂl'—;: Kemarks
1017 | h m & 8 T T _ | ! | o e M
i = P 30 50 Barely perceptible 1917 T A | B THE B N ; ;
45 1 ¥ Tll'\ 1 ]r-u l':; %E j_ 50 ﬂﬂt}“'LvEH p '?:-LEE’ ]D!EE, 58 3{} ﬁug. ]‘1.? o 1 41 57 '] : A S0T1ES ﬂf Wﬂﬂ']? 'Irrﬂgu.
| | | ' | distant Eurithqunkeﬂ g-lﬁ:: ¥ 1 51 30X ‘ - | lar waves. Visible on
I J ‘ registered on "E;ti'ﬁﬂ';i | ' ! - all eomponents.
| | seismograph. ' |
4 ' = ol e e e Pel 4 96 5l |  Phases uncertain. Bezin-
40| 28 July [ 12 o 1 26 00 Barely perceptible, long, ) Sl 6 Pt | i 98 55 | | " ning obsenred by micro-
| : r 1 44 00 flat waves on East-West il | |i e T @ FE T S t | | seisms. No definite
| : | 3 component only. Trace iy | | ag e T gy s | | | maximum on vertical.
: of a distant m:rthquake. i | Mx ] 4 53 51 32 | 37 ,
| = = . T AUERRE e b
50 | 290 July | l. ! 0 15 39 Barely perceptible trace ! %‘FE l E égﬂ :5;u+I l !. 1 | ,
| | [ 5271 1) or a distant earthquake , | | T '. | |
| on all components, it = | | |
Ay | 60} 31 Aug. |I. | O 11 36 U6 = A==16300 km.
31| 204, July | Ta | O 21 53 23 A=9560km. No defin- | | lePeg |11 45 o4 |
| i e Py 22 06 03 | ite maximum on North- | ePy [11 45 06 |
| | e Sg 22 16 41 South or vertical com: | ePx |11 46 00
[ =
e Sy 22 16 42 | ponents. f i e Sy 111 53 43
Mg 22 44 48 20 T eSex |11 53 46
F 1 06 30+ | | | el {a8i00 14 ol et
: | b | | | | My |12 12 19 {20 [ 4
52 20 July | Ta | iPey |22 31 435 | Weak loeal earthquake | | Mz (12 12 35 19 A L2 |
'. , .} Lix 22 31 480 | ' | 5[1}}{31'1“].5{:1] on the ]EI.I'HEF Al R W 20 15
- 1 LMeg |22 31 485 |r vl 3 | record of the preceding F 13 dax |
: | T{}JTH 22 1Fl’lﬁ 49 ' 3 earthquake. Barely | | .
indefinite | ereeptible on vertieal | . | ' AT . . .
: | 1y 22 32 34 | | E:-mlllulmen’r 61 11 Sept. | L ePes | 9 384 23 [ Not/xegistered by Wr‘?
| | | | ; | el | 9 25 9] halﬁ seismograph.  No
53 31 July | T l S | : vy .- | ' e Ln 9 35 23 . efinite maximum on
i 'y ey o U aassn | Barely perceptible traee En: 1 g 365 20 G T | " North-South compon-
| | 1 31 40=% | | of a distant carthquake . | ‘1".,*“ | H 5 49 | | ent.
'_ | on all components. ,- | = | | |
54 | 31 Tuh,-] | ! 0 y 28 714 | | : 1
|} s s . Wi ' | A=—"T7600 km. Besinning 5 o S o 11 25 491 | | Felt in Berkeley. Inten-
j | : 1]";,-.1.- 3 34 14 | : of preliminary tremars | 62 12 Sept. | 14 | ;i: 11 26 001 | t | sity, IIL R.F. Marvin
| - e Pyl a 34 2] | is fairly sharp but most 1 | | Me |11 26 010 2 W ~ strong-motion 1nstru-
| e Sy J 43 13 | . | of record consists of I ' :"i[‘u l]L o6 01.9 3 | 155 | | ment was started but
e Sg 3 43 14 | ‘ | | harelv perceptible vi- | i: : 11 926 19 | - earthquake was too
'r e Skt 3 43 20 | brations. . . | pQ 20 | | weak to give a perfect
| | [ 11 28 3¢ 1
1 | T 4 51 40+ | | | record. Vertical rec-
| | [ | | 3
551 5 Aue: | T2 || a 16 33 30 | | : | ' oril unmerl:&tlrilbh_} be
=2 e L . Trace of a distant earth- r | | | | | cause of overscoring.
F. 17 15% quake. Visible on all I" | tl | | L| |
| | | components, d ! | ' | I B ! EhTe. loh
58 | E] _-1 ' - . . | s | - | ‘} ﬂl" 45‘; | : arely pEI‘EE]': 1 B g1
UE: | ol ]E; 12 lﬂ“—" | A few long, flat waves. 63| 20 S N'| fa | i"" Lo ) ]Ii ; -. flat waves on all com-
| | G e | Trace of a distant | | | | | . ponents. Trace of a
| r earthounke. Barely | | |’ | | distant earthquake.
| | | pereeptihlo amd only on | [ | | |
1' horizontal :'m;I.IH‘IIIIt‘I'I’fH | l ; -
57| 23 Aug. | T, e P 9 o w1 | o1 Sant. | T e P 8 42 57 | | A series of weak rregu-
i == T < B9 3272 Felt in Berkeley. Mnr- . i GG D8 e Li g 44 01 | | | . lar waves. No defimte
| | '. i My E Eﬂ 23,3 vin strong-mofion seis- | I 8 51 57 | | | i maximum, ;i'ut. R
| | ;«[h 2 29 33.6 3 16 mowraph was started | | : | '~ able from microseismic
= = 290 33.8 3 | 4 but earthqualke WS | : } r i . movement on vertieal.
1[}; 7, Eﬂ 34_.,1_ _ﬁ 21:_‘.!_ T'I{J't strono l“ll”“"'h to ' I ' .'
| bl 2 29 355 - T et ) | | ' | | '
| | | T N e give a good record on
B RGN | this instrument,

————

- g
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e
|
No.[ Date | Charac
|
1917

65 24 Sept. | Ia

Tniversity of California Publications

e —— A ——

e ——

Amplitnde
Phnase a. E;iflél;i’: . I".:.r?mi AR A Remarks
h m & 8 L T L \
i e Py 21 21 36 ﬂ.‘fﬂll”liy Heather Review
| ePpy (21 21 37 raports an earthquale
e Lg el Al il ﬂ,t 21h 21m  folt at
R | DN a2l Cam 0 bhel 1* I'I'ﬂuiﬂt_ﬁr,
eLy |21 21 &2 | Los Gutos, Salinas,

B.[EH 121 21 55 1 12 16 'uh!ﬂ-tﬁﬂ'l_l\* ll]E'-., Q T tn_

My 21 21 &6 1 10 Cruz, and San Fran-

C 21 22 30 AN

F 21 25 1H

|
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THE LICK OBSERVATORY STATION

CONSTANTS

CONSTANTS OF THE STATION

309

Latitude and longitude of the center of the seismographic

room :
d—=—237° 20’ 2475 N. Lat.
A—121° 38" 34" W. from Greenwich.
Time. All determinations are reduced to Greenwich mean

eivil time,

Altitude, 1281.7 meters (420225 feet) above mean sea level

(CONSTANTS OF THE SEISMOGRAPHS

April 1, 1917, to June 6, 1917.

Wiechert Seismograph N-S component ...

Wiechert Seismograph E-W component ...

Vertieal Seismograph Vertical component..

June 6, 1917, to September 30, 1917,
Wiechert Seismograph N-S component

Wiechert Seismograph E-W component ...

Wicchert Seismograph Vertical component..

Period

g =1

1

b.0
o.0

Magnif.

80
S0
50

30
S0
80

Damping

¥«
&
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Amplitade
Time period. | ° Remarks
};ﬂ,_ Date ‘ Charac. Phﬂﬁﬂ' G, M. (B T AI A‘H A'\’
= h® a8 b F
J‘MT ]l : P a3 2 26.0 2 fI R Slight disturbance on
1 v .t'lpr- | 1- N = . e E t-"W t -
S TN |23 (020 8T2 <<% 11 ast-West component
F 93 02 35 and on vertical, a thick-
| ening or pen trace,
nl_ 9 Aoy | T | APy 22 16 195 Barely perceptible on
=l ,P'l : ‘ b 92 16 23.0 | East-West record. Not
Mx (22 16 25 <4 8 registered by vertical
[ 22 16 31 | seismograph.
3| 11 Apr.; I i e Px 6 34 53.6 | Not registered on verti-
| i Lix 6 35 00.6 | cal component, East
E . Mx 6 35 06 4 0 West component out of
| C indefinite ] order.
l i0 6 36 10
41 15 Apr. I o I;I_*El 01 33 Not registered by verti-
'| i Lix | 19 01 5H4 | | eal seismograph,
| Mg (19 01 58 1 i
| Mx 19 02 04 1 11
| I 19 04 55
5| 17T Apr.| Ta e Py 17 06 474 Slight thickening of pen
1 LMx |17 06 520 | <% 10 | trace on HEast-West
C 17 06 55 component and on ver-
F 17 06 58 tical component.
G| 17 Apr.| Iy e Py 22 58 32.0 . Slight disturbance on
eLMyx (22 58 36,0 | <3 8 vertical and East-West
C (22 58 40 components.
P 22 58 48
i'| 30 Apr.| L e 17 40 56 Strong thickening of pen
P 17 41 10 trace on North-South
component. Barely per-
ceptible on Dast-West
I' and wvertical compon-
ents.
N 8101 May | T, 0 Is 27 10 A—09100 km. Sece dis-
| e P 18 39 28 cussion in text.
GRS 18 49 44
e L, 19 05 09
Mg [19 12 59 18 | 278
My (19 15 13 | a7 346
C 19 200 04
F 22 2]
81 3 May| I, o L 13 58 Strong thickening of pen
F 1 14 (16 trace on N{]]‘i]]r\qﬁ"th
component; wealk on
East-West: not appir-
ent on vertical.

-
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No Date Charac Phase Time Perlod Ampiaee ' Re k
MO, 1 cr mMAarks
G- }'{ Lr-. T. AE "iH ll Av
1917 h m =8 B s 7 L
10 3 May| la e 1 24 16 Strong thickening of pen
Mg 1 24 21 <4 8 trace on East-West com-
1 1 24 26 ponent. Not apparent
on vertieal.
11| 3 May| Ia e 1 25 49 Strong thickening of pen
¥ 1. 26 01 . trace on North-South
| component; weak on
. East-West; not appar-
ent on vertieal.
|
12( 3 May | lLa e 1 30 59 Strong thickening of pen
F 1 31 09 trace on North-Sputh
component; weak on
: East-West record; not
} apparent on vertieal.

13! 3 May| la e 21 10 35 ' Strong thickening of pen

| F 91 10 S50 trace on North-South

component; faint dis-
| turbance on East-West
| and vertical eompon-
| ents.

14 | 2 }.I;w& Ta ¢ 21 13 o5l Marked thickenine of pen
| 4 F o1 14 01 trace on North-South
| | | component; weak on
1 | East-\West; not appar-

i ent on vertical
| |
15! 3 May| Ia e 21 34 40 | Marked thickening of pen
' F 21 34 50 trace on North-South
| | component; weak on
| East-West; not visible
| | on vertieal component.

16/ 3 May| Ia o a1 h5 2F ' Thiekening of pen trace
| =l 0 91 55 34 on North-South com-
| | ponent ; barely pereept-
| ible on East-West; not
‘ apparent on vertical.

]T! 3 May| Ia £x 22 13 48 ' Weak distorbance on

: M 99 13 58 <% 3 | . East-West and vertical
1' J 0 00 14 03 recorils,
1

1815 Masw | ey 0 1 05 32 On North-South compon-
| a M 17 14 ent only. Trace of a
| T 2 96+ distant earthquake.

Simple sinusoidal waves
'. from 1°27"17* to 1°
| 30™ 07%; period and am-
| plitude given opposite
iI M.
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i 1 Amplitude
Date Charac, | Phase G. g'[ m;_? T Perlod Ay Remarks
h m & 8
_:gg}m. Ta 1 ePey 21 45 10 g A few weak vibrations
: l e Lai. h2ll 45850 are seen on vertieal
| Mex 21 45 39 1 15 | 13 record but no phases
L0 |21 45 45 are diseernible,
| F D1 47T
0 May| Ila e 5 54 16 A series of minute, irreg-
| F 5 H4 41 ular vibrations on
: North-South record; a
‘ r 1 slight thickening of
. pen trace on vertical;
: L no visible disturbance
" on Bast-W est.
l |
9 May|T. | O 15 55 81 | A—0940 km. North-South
| e P 16 07 55 | component only. P and
: | 85 160 18 17 | S apoear sharply de-
Tl Al lES | fined but after this the
| | | amplitudes deerease and
l the reeord passes into
] ~ a series of barely per-
l | | eeptible vibrations.
; | |
11 May|Ta | @ | 1 46 27 Registered on East-West
‘ It M ol A A6 S A 11 and vertieal records by
Ir 1 46 41 a slight thickening of
the pen traces,
\ ||
11 May| Ia e 1 47 34 Marked thickening of pen
. | F | 1 47 40 trace on North-South
'. | record; weak on Fast-
' west; no disturbance
| apparent on vertieal.
11 May| Ta | iP |22 34+ 125 Registered on vertical
, i T My 23 34 190 1 71 10 | component by a series
| | C ' indefinite | of barely pereeptible
10 (223500 WAVEeSs.
12 Mav | I4 : iFsy 0 17 153 : East-West eomponent out
1 PN 0 17 18.0 . | of order,
] My 0 17 19 i , !
| Mx 0 17 20 3 | 14
| C 0 17 22
' F 0 16 35
14 May | I.? e 129 99—+ Very faint trace of a dis-
& 123 06=t | tant earthquake. In-
| i | ~ terrupted by the occur-
| | rence of the next earth-
E | f qualse.
] u
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c . 1 1 Amplitade 4
Date s} Chamace) SR Hasa G. Eilﬁ'f 1 hignon ; ‘" _Th; ] Remarks
1917 h m s " | | -
14 May | Ia 1 Py 22, 52 338 Disturbanee weak on
iLMy |22 52 30.7 3 East-West and vertieal
C 22 952 43 records. This earth-
FaLs 22 52 a0 quake is superposed on
the trace of the pre-
ceding earthquake.
15 May| ITs | iPx |21 06 074
e Pr 21 06 08.1]
1 LMy (21 06 089 3
1 LMgex (21 06 095 3 5
| ¢ °21 06 12
F 21 06 37
| i
16 May | TIa e 0 14 478 | | Disturbance slight on
. My 0 14 52 - ) ' | East-West and vertieal
I 0 15 00 . components.
| |
16 May | ILa ! e Px 0 20 454 ]Weﬂk on East-West and
e Ly . 0 20 49.0 . vertical components.
Mx 0. 20 &0 ¥ l
o 0 20 57 |
F 0 20 59
| ; : s
BN ey aiog L
| . component; weak omn
| . East-West and vert'eal.
', | I .
| | |
o4 Mavi Ja | eP 21 54 26 | Disturbance weak o
S LM~ |21 54 30 | i | East-West and vertical
. 21 54 36 l eomponents.
| : .
q | 0 4 \h,_,l Ta | o P 22 15 40.0 | ]Registered on East-West
g | r:l 1 192 15 43.7 . component by a marked
M a9 15 46 <3 | thickening of pen trace;
O los 1549 | ) | wealk disturbance on
e L .~ vertical.
|
|
94 May | T ¢ P o3 B8 187  Registered on East-West
' TMx (23 58 179 | <32 . and vertical compon-
_— " |59 58 o3 f . ents by a thickening
| 8 N | of the pen traces.
| | ' '
08 Ny | _ 7 46 Trace of a mnear shoek
Zi g :h E n;; n(: | ] S . On East-West compon
o g 13+ | | ent it is very weak;
i - on vertieal it 1s not ay-
parent,
lI
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No, 11 Piate Charac
T e
:“3' 31 MI].;\ Ir?
o &
l
|
|
|
STI 31 May la
:
l
I
38 a1 1.[11}' I-d:
I
II
| |
40! 8 June | I;?
’.
| i
AT .Tunel Ta
|
42 | 10 June | I;1
i
_—
431 11 June | Ty
|
|
44| 11 June | 1T,

University of California Publicalions

Phuse

— —

G- 1-1:;1[1“& s [FREER
_ h m 8 5
8 54 aY
8§ 5HY 16
9 02 00
9 03 14 14
L9 03 20 19
11 ozt
119 34 06
‘19 34 20
|
19 48 09
19 48 13 3
119 48 185
1 18 U8
ONEn () ==
1 03 45
1 14 39 13
2 00=
|
e
3 34 27.6
3 34 38.1 |
3 34 308
3 34 40 1
| '3 34 54 1
3 2500
3 37 38
4 ahs
4 40 32 T4
5 as=tx
3 35 24
3 35 4o
16 04 5H8.9
16 04 5H9.8 3
116 05 06
116 05 12

Amplitude

m

| 280

| =

= e ——————

0l

T3

Ag | iﬁ_“l Ay

- —

Remurks

i

iast-West record is 1n-
complete, due to bind-
" ing of the damping de-
 yice. Not registered by
vertical seismograpl,

Marked thickening of the
on traces on the North-
outh record; weuak

disturbance on the Kast-
West and vertical rec-
ords.

Registered on East-West

and vertical components
| by a slight disturbance
. pf the pen traces.

:!'Burely perceptible, long.
| flat waves. Trace of a
distant earthquake.

I| Trace of a distant shoclk.
Very faint on North-

| South component. Not

. registered by vertical
seismograph. Origin in
Salvador.

' Trace of a distant shoek.
. No phases discernible
. No definite maximum
on Bast-West compon
ent. Not registered by
. vertical seismograph.

| Marked thickening of pen
traces on all ecompon-
ents.

| My is greater than 564
21 but neither the exact
time of oceurrence nor
the amplitude 18 cer-
j tain. heeause of the
. chattering of the pen.
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No. Date Charac, Phase Time Perio Ampijtude
G. M, U.T. : o [ | A Remarks
1017 h ™ B gt ] : —
_. pl op| B
45| 13 June | I, 0 & 42 10 ! Simple sinoseidal waves
| e Py 6 54 37 | from 724" 51" to T*
] e SN 7 05 02 . 39™11* with periods
% e L, indefinite and amplitudes given
) M 1741 23 @ 27 |*150 opposite M,
183 * Amplitude of trace on
‘. ¥ 8 48X record.
46 | 13 June| To? e 9 a3 0] | Dying energy of chief
F 9 58 01 ‘. phase of a distant
r earthquake.
47| 13 June | Ia e 16 14 37 | Marked thickening of pen
IO 16 14 51 traces on horizontal rec-
| ords. Sheet on vertical
', seismograph was being
changed at the time of
| this shock.
48| 14 June | Ia e 18 330 01 | Marked thickening of pen
| F 18 4385 | traces on all compon-
| | | ents.
| | l
40 E 15 June | L iPx |17 34 419 | Registered on vertical by
| u_ 1 Pg 15 34 422 | a thickening of the pen
iLMzs |15 34 44.0 x| 13 | 13 trace.
, (! 15 34 47 | |
!
50| 16 June | I.? o A 48% r Barely perceptible trace
Ir 16 09+ | " of chief phase of a dis-
| | tant earthquake. Hori-
1 | zontal components only.
|
H1| 16 June | T« | @ 116 45 08 | |  No phases discernible.
! | Mxe |16 45 15 | i i 5 Recistered on East-
| | i) 116 #5721 West comporent by a
: | thickening of the pen
| ! trace.
| I
=9 | 18 June | Ta 4 o2 55 54 i '. | Marked thickening of pen
| | F 23 56 06 | | traces on all compon-
| ' | ents.
. 1 1
53 | 10 June | Ta o 0 14 23 | |No phase discernible.
My 0 14 31 1 9 . Reoistered on East
|0 0 14 34 |  West and vertical eom-
‘ | l nwonents by a thicken-
'\ | | | ing of the pen traces.
54| 20 June | Ta | iP 18 40 122 | | Registered on vertical
T Mec |18 40 134 | <3| 8| 16 component by a marked
| 18 40 16 !. *f thickening of the pen
I 10 | ‘I trace.
. l

18 40 28
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=l e - litad AL - Timo Amplitude
Time od SMpLIELD Remnrks No. Dato Charac, | Phase G, ML CL T, heged A | Remarks
No, Date Charac, Phaso G. M.Q.T. Pert "“E ‘!".'H ] "1\' = .___: ] j}; ' -f"l--q,r d
| A ” _ A e e — 1017 | haimis s 8 i I u
e g L — | : | | [ S = __‘ \ s - 3
55 26 June u e 5 00 54 E cussion in text. | ® M 110 Eﬁ 5 o | b seismograph.
| Py 5 00 56 , |8 R 2 |
| E%f g 10 16 ' * Amplitude measured on | LU | |
b 0 ' the record. L . |
| e8e | g ég i"'-: | 65 26 July| I+ e 8§ 32 24 | | Horizontal componernts
| e Ly IRChIL S : Mge | 8 83 18 | 24 5% B " only.
1 I LE {] ED ] | * | F 3 36 D.T y
| M, | 6 24 36 | 19 1ojoo} ., | - ' '
| SR B Rt | R, | | e o |
C 6 41 30 | [| 66 26 July|Ta | 1P |10 06 06.6 l ‘Registered on vertieal by
. 2 aEy | | 1 L | 10 06 081 a thickening of the pen
i | Mgy |10 06 09 ¥ 6 4 | trace. :
=6 | 98 June | I q 93 90 06 | | | Phases not separable. Nof I’ |10 06 14 ‘
i e e Mex (23 29 09 | A | & 9 apparent on vertical | | s
{23 20 16 | record. 67 27 July| L 0 1 01 28 . |A=5120km.
I Il - e Px T 100 230 i : .
=1 oq Junsil Tat FeBx 1233819911 Registered on East-West _. e Py 11629 [
S s s con 7 | g component as a thick- ES_’" | 1 17 =8 |
1Lh['_"\. HE 33 _O.f ﬁ q ! - 1'
C o3 38 924 | . eningr of the pen trace. e Dk IR SLT 39 |
0 93 38 27 No disturbance appar- elne ) GLoZe SAER R
| | ent on vertical record. Mx | 1 3L 27 | 15 82
| '~ My 1 36 30 | 16% ' 44
' ' j (2 SIS T '
58 4 July | Taf e 1 02 25 | Barely perceptible trace ¥ S I |
' il I 1 85+ ] , of a distant earthquake. A I | | ' £
= Horizontal components 68 27 July| Iu 0 g &2 04 | | : ‘A=19020 km. Very weak
‘ only. ' e Py 3 04 17 . on East-West compon-
| 1 e By | 3 14 29 ent. No definite maxi-
309 5 July| Ia e 21 39 10 i Marked thickening of pen , ¥ 4 10 ' pEs .
F 21 89 19 | | traces on all compon- : | ; !
| ents. . 694 29 July | 1 . e LA e B | | Trace of a distant earth-
| | Mx |22 48 09 | 18 | 80 | quake on horizontal
60 9 July | Lo~ e ! go- 8 260 | Series of weak, irregular | | ?I“ 1%? ;3:5 %g_l_ | 16 | 40 | | components.
' I 122 23 a0 | | vibrations on both hori- | . E i 30=%x #
: | | zontal components. No | r | 1 : '
| disturbanee visible on 70 29 July | Ta.v e 22 31 4 | A geries of weak, irregu-
| | | vertical component. = 22 32 1§ | lar vibrations on hori-
i ~ ‘ | | zontal records. 'Ba:iElF
- . sokanine of ne - ‘ | risible on the record of
o0 Julv P |23 16 472 | | | Marked thickening of pen | | , V1Sl |
61120 July |- E L p3 16 52.0 | | '. trace on vertical, | | | , | the yarkiea cump_unent.
| Mgpx |23 16 53 b 9y 5| * | | | | A= A weak local earth-
¢ (23 16 53 e ' | | quake, superposed on
F ]53 17 01 | | | " | | . record of preceding
jl= | ] ' |I | . shock.
- [ . e 1 ' | | . 1
go ! 91 July | I. P 01 39 06.6 Not registere( by vertica . | | t ! oo/ PR
‘ Sl iL 21 39 09.3 ! | seismograph. ' il 31 July | Tow o 3 34 18 - | : A series of weak, 1rregu-
Mex |21 39 12 o el 9 ’ Mg | 8 34 2giii S lar vibrations,
C ' (21 30 14 My |3 3T ST e LR |
|21 39 16 | F 3 35 29 |
| | | | : : :
63 25 July ! Ta? o b=t , Long, flat, barely percept- - A | A | 9 37.0 | 'Registered on ve_rtmnl‘b}
i i F 4 02= | ihlé vibrations on hori- i L Aug. | La Li L_\[ { 3; H;}E | 115 0 zgllsmarkeii thickening
l | | 1 zontal components. t {1—- ; ﬂ; 13 !I " | | of pen trace.
| | | Trace of a distant | o | ﬂ:‘ 50 l
i l earthqualke. | | 2 : |
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i r T Amplitude | . S L R — qﬁ;ﬁtu;'_"—“ e
No.,| Date |Charac.| Phase a. M. G, Perdod |~ e marks No, Date | Charac. | Phase G A G | Period Fate ot
| E N 3 g . Ag | Sx | 2w |
=i 1917 = h m s B 18 7} i A . 1917 h m s 8 ; i | CNal
2l 1 i:ug Ts G 03 928 04 No phases discernible. | 83| 31 Aug. | L. 0 11 36 16 o H e i
| T My 93 28 (9 3 8 HEg]EtETEr] on East- : | e Prx A AR 55 -
P 2% 98 16 West and vertieal as & | e Si 11 53 39
|| £ thickening of the pen | o Sk 11 53 43
traces. i e L indefinite |
| My 12 10 a6 !
-, L g 17 00.0 Registered on East-\West | M 12 12 14
bR 2l EiII);M 13 1':' 06,3 3 10 and vertieal compon- E 8 16% 1
C bl il b ents by a thickening of |
F 18 17 18 the pen trace. sS4 | 1 Sept. | Lu e 16 00 35 L Successive strokes of the
. ‘ | Mex (16 00 39 ¥| 5| 6 pen are so close to
75 | 15 Aug. | Ta e P 1 03 52.1 Thmknnugg of pen frace E 16 00 51 gether that records con-
1L 1 03 54.6 on vertical record. sist simply of a thick-
Mex 1 03 57.0 3 9| 11 | ening of the pen traces.
C 1 03 58 |
F A0 85| 1 Sept.| Ia 1P 16 01 06.6 Registered on vertical by
; ; % 1 L 16 01 07.9 a thickening of the pen
76| 16 Aug. | la e 0 23 48 Marked thickening ot pen | M= 16 01 093 ] gl 10 S
’ F 0 24 00 traces on all compon- o 16 01 16 |
ents,
, : 86 8 Sept.| I e 15 53 28 Strongly marked thicken-
- - - Jast-\V est | i a L b , gly ma
| (82 Bug s LoSodgl s Re:gmtﬂr:a{l o Eﬂ:ﬁt -Eﬂ. | Mex |15 53 34 | 3 6| 5| — | ingofpen tracesonall
: i L 13 52 53.3 and vertical compon I 15 53 49 ¢
My 13 52 55 3 9 ents by a thickening of : = CHMPONOES.
13 13 53 04 the pen traces.
: 87| 11 Sept. | I, e Pex O 33 53 Not registered by verti-
78| 23 Aug. | L e P 18 56 19.9 Registered on vertical | e Lipx 9 34 58 cal seismograph.
| e L 18 56 245 component by a thick- M g 25 02 1 8 |
Mes [18 56 28 A 6 8 ening of the pen trace. A 9 35 02 1 10 | |
I 18 56 31 1 R 9 39 03
|
=01 28 Aue. | 1. @ 0 40 58 A series of weak, 1rregu- | . , . )
] = | Mex 0 41 07 1 5 5 lar vibrations in which 88| 11 Sept.| L ¢ 19 30 ﬂl | A_Eﬂrmﬂ nf‘_x ery. wealk,
T 0 42 01 no phases are visible, | P 119 30 37 1rrqulur vibrations on
Not registered by ver- | lm{muntn] components
| tical seismograph. only.
80| 30 Aug. | Ia e 03 09 k The horizontal records 89 | 12 Sept.| ITL, | iLM |11 25 29 1 [143 | 362 | M+ unmeasureable beeause
Megx 0 03 12 } 61 9 consist of pen strolies o 11, 950 500 L of chattering of the
F 0 03 17 | so closely spaced that P 111 98 47-- pen and shifting of the
successive strolkes in- s | line. F interrupted by
: terfere giving a strong beginning of next earth- =
| thickening of the pen quake.
'1 traces. A slight thick-
J ening of pen trace on \ 00 | 12 Sept. | Ta P 11 28 47.5
i vertical seismograph. T 11 28 49.0
M |11 28 500( | eL| =289 6
§1 | 30 .L"'i.'l.'lgq I+1 e 1 42 24 Trace of a4 near enrth- O 11 28 54
I 205 quake. Visible on hori- I 11 29 16
zontal components only. |
§2 | 30 Aug. | ITu e 4= 25 39 Trace of a (istant enrth- 01 [ 13 Sept. | Ia @ 14 56 42 Mﬁkf:gﬁﬂt‘ﬁk‘:ﬁﬂguﬁlg:i
I 4 43=* quake. Visible on hori- ¥ 14 56 o7 - T' |
1 zontal components anly, | J | ents,
| |
| |' L ' I |
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1 Amplitade
- i | Pl Time Pariod sl Remnrks
No, | Date | Charac. 1150 G. M, C.T. A Ay | Ay
- N B - 8 :
i 16 ; i;. & = f No pnases determinable,
02 | 14 Sept.| Ia 'E:I : 0 48 Eg 3 g 6 Not Iab:istﬂred by wver-
lFE:' 0 48 33 X tical seismograph.
: Thickening of pen traces
93 | 14 Sept. | la ﬁw g gg gi on horizontal compon-
ents.
Q =R 5 Marked thickening of pen
Y iSepi et ;1 ?} %ﬁ Sg traces on horizontal
components.
05| 15 Sept. | la el 158 ol 370
e L, 15, 51 420
" M 15, 5145 A O O e
P 15 51 o2
. P 16 07 39 Marked thickening of pen
b i [ EL 16 07 44 trace on vertical ree-
M 16 07 48 3 8 0 ord.
I 16 07 53
07| 21 Sept.| 1+ e P 18 43 46,0 Not registered by vertical
e Ly’ 15 44 38.5 seismograph.
Mex |18 44 48 1 4 8
F 18 48 05
08| 22 Sept. | Ia e 18 42 46 Marked thickening of pen
' I 18 43 02 traces on all compon-
ents,
00 | 24 Sept. | La i Pexy |21 21 25.2 Vertieal record disturbed
iLMex (21 21 31.6 by shifting of pen trace
C 21 21 386 so that measurements
10 21 25 02 of the maximum are
not possible.
100 | 30 Sept. | Ia e P g 39 25 Registered on vertical by
e L 9 39 30 a thickeming ot the pen
Mex 9. 39 31 4,8\ 10 trace.
C 9 39 35
I 9 39 39

i e -
- =

1
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DISCUSSION OF PARTICULAR EARTHQUAKES

EARTHQUAKE IN THE SOUTHERN Pactric Ocean, May 1, 1917 I

At Berkeley, this earthquake gave unusually strong records.
The seismograms begin with weak vibrations of short period and
these contince up to the fime of arrival of the waves of the
second preliminary tremors. The second preliminaries begin

with sudden shifts of the pens of large amplitude. Throughont,
the second preliminary tremors are of greater amplitude than
the first preliminaries.

The chief phase begins with a group of regular waves that
oradually increase in amplitude up to a maximum and then
eradually decrease in amplitude. This group of waves covers a
period of about four minutes. After this, the vibrations again
increase in amplitude and the rest of the chief phase consists of
long regular strokes of the pens.

The amplitudes on the North-South component are much
larger than those corresponding on the East-West component.
The writing pen on the North-South eomponent was off the paper
during the greater part of the chief phase.

The seismograms of this earthquake, obtained at the Lick
Observatory, begin with waves of short period and small ampl-
tude which die away gradually, so that motion ceases entirely
betore the beginning of the second preliminaries.

The main phase begins with a series of rather irregular waves
whose amplitude is small at first, gradually increases to a mMaxi-
mum. and finally dies away. This phase lasts until 192 10™, It
is followed by a series of regular waves whose periods range
between fiftcen and twenty seconds. These begin with small
amplitudes and gradually increase until 19 11 19:. After this
time the amplitudes remain more or less uniform and the pen
traces move back and forth across the paper in slow, regular
vibrations of large amplitude. The maxima reported in the tabu-
lations of the Lick Observatory for this earthquake represent
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movements only slighter greater than the average. There 18 1o
marked difference between them and the surrounding portions of
the seismogram.

At 19" 20m the amplitudes of movement begin to decrease
oradually though the periods remain about the same. The begin-
ning of the tail portion of the seismograms at 19" 29™ 03 1S
marked by a change in the character of the waves. The regular
waves give place to groups of irregular waves.

The following are the values reported for the arrival times
of the different phases by the stations at Berkeley, Voleano House,
and Osaka, together with the values of epicentral distance and
time of occurrence of the shock as caleulated for these stations:

BERKELEY VoLcAN0 HoOUSE OSAKA
Latitude ... 37° 52" N 19° 26" N 34° 39'N
Longitude ... 222 VY 155° 15! W 135° 26" B
e e 3 T e B 18h 36m (18 18h 38m 438
S i 181 40m 40s 18h 43m 335 18h 48m 348
A e 193R0em, 5920 km. 8620 km.
O i s TR DR m 4 () 18h 2G6m 368 18h 26m 508

The epicentral distances were plotted on a stereographic pro-
jection, following the method of Dr. Otto Klotz. It was found
that the three circles gave a fair intersection near the west
margin of the Aldrich Deep in the south Pacific. The center of
eravity of the triangle of error lies at longitude 177° 15 W and
latitude 29° 30" 8.

At the time of this earthquake a tidal wave was generated
that was registered at several tide gaging stations in the Pacific
Ocean.

At Honolulu IHarbor, the first disturbance due to the tidal
wave oceurred at 2029m on May 2 (G.M.C.T.). The time of
oceurrence of the earthquake at the point of origin was approxi-
mately 18827 May 1 (G.M.C.T.). The distance between the
origin, as determined above, and Honolulu Harbor is nearly 6020

-
r

kilometers. This distance was traversec

| by the tidal wave 1n a
little over 8"02m  The average velocity of propogation was
therefore approximately 208 meters per second.

The tidal wave reached San Franecisco, at a distanee of about
0400 kilometers, at 72 00™, May 2 (G.M.C.T.). The average
velocity was nearly 208 meters per second in this case.
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The tidal wave arrived at La Jolla, California, at 7 00=,
May 2 (G.M.C.T.), having travelled approximately 9360 kilo-
meters. The average velocity, in this case, was nearly 207 meters
per second.

DisTANT EARTHQUAKE oF May 31, 1917

This earthquake was well registered on all the instruments at
the Berkeley station. There is a notable difference between the
chief phases of the seismograms obtained on different instruments.

The East-West and vertical components are similar. After
the first few vibrations of the chief phase, the waves become
recular and gradually increase to a maximum, after which they
oradually become smaller. After the first group of large regular
waves. the movements are somewhat irregular and of moderate
amplitude.

On the North-South component there is no group of regular
waves. The record consists of a series of rather irregular vibra-
tions of moderate amplitude. The reported maximum 1s separ-
ated from the other vibrations only by slightly larger amplitude.

At the Lick Observatory the earthquake was registered only
on the North-South component. The damping device on the East-
West component was binding and only a few strokes of the pen
appear during the maximum movement.

The earthquake appears to begin with well-defined waves, but
on comparing the measurements with the records of the nearby
Berkeley station it is seen that the earlier portion of the first

preliminaries was not registered.

TELESEISM OF JUNE 26, 1917

At Rerkeley, excellent records of this earthquake were ob-
tained oun all three components. All three seilsmograms are

simtlar in their character.

The movement begins with waves of small amplitude and
period, which gradually increase in amplitnde until they reach a
maximnm abont thirty seconds after the time of the first impulse.
ter the first eroup of large waves there is a long series of
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irreeular vibrations of short period and small amplitude, which
continue until the time of the beginning of the second preliminary
tremors.

The second phase begins with a group of large Waves which
ceach their maximum about a minute after the arrival of the first
impulse of that phase. After the first group of large waves the
vibrations are of moderate amplitude and p__eriipd and there are
no other maxima. The vibrations which make up the second pre-
liminaries are in every case of longer period and larger amplitude
than the vibrations of the first preliminaries.

The beginning of the chief phase 1s distinetly marked by a
¢change in the character of vibration. The movements of the pen
become more regular and the amplitudes become larger until the
maximum is reached. After this the amplitudes decrease gradu-
ally until a minimum is reached. After this the amplitudes
inerease and deerease in a regular way so that the whole of the
chief phase consists of well defined groups of vibrations.

Excellent horizontal records were obtained at the Lick Ob-
servatory. The general character of the two components is the
same.

The first preliminary tremors begin gradually with a group
of strong waves which continue for about a minute. The rest of
the first phase consists of waves of small amplitude.

The second preliminaries also begin with a group of large

waves, lasting about a minute. After this the amplhtudes become
small.

The begiuu_ing of the main phase is indicated by an increase
of period. After about a minute and a half of irregular vibra-
tions, the amplitudes increase and there follows a series of large
regular waves. These last about nine minutes when the amplitude
decreases rather rapidly. After a period of thirty seconds, dur-
ing which the amplitudes are rather small, there follows a second
eroup of regular waves whose amplitudes are somewhat smaller
than those of the first group. These continue for about ten
minutes when the amplitudes again die away as the chief phase
is sueceeded by the tail portion of the sesimogram.




