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QymBOLS AND NOTATION

1. Character of the Earthquake—

I. Perceptiblo II. Moderately strong. ILI. Strong.

d (terrae motus domesticus) Local shoek (origin nearby, perceptible _ THE BERKELEY STATION
at the station).

v (terrac motus vieinus) Near shoek (origin less than 1,000 kilo-
meters distant).

CONSTANTS

e i

r (terrae motus remotus) Distant shoek (origin from 1,000 to 5,000
kilometers distant).

—

Latitude and longitude of the center of the seismographic

u (terrae motus ultimus) Very distant shock or teleseism (origin
more than 5,000 kilometers distant). room : e
2. Phases of the Setsmogram— A=—122° 15’ 3676 W. from Greenwich,
P (undae primae) First phase, or first preliminary tremors. Time. All determinations are reduced to Greenwich mean
PR Waves n-times reflected at the earth’s surface. civil time.
S (undae secundae) Second phase, or second preliminary tremors. Altitude, 85.4 meters (280 feet) above mean sea level.
SRy Waves n-times reflected at the earth's surface. '
PS Waves changed from longitudinal to transverse 4
oseillation, or vice versa, through reflection at CONSTANTS OF THE SEISMOGRAPHS

the earth’s surface. Period Magnif., Damping

Liutapongng) Long waves, chief phase, or prineipal part. ’ Bosch-Omori Seismograph N-S component .......... 155 80 8-1
M (undae maximae) Greatest motion in the chief phase. Bosch-Omori Seismograph E-W component ... 15s 80 §-1
C (coda) T'ail or end portion. Weichert Seismograph Vert. eomponent ... Gs 80 5-1
F' (finis) End of discernible movement. Omori Tromometer N-S component ... %H G0 e

Omori Tromometer E-W component ... . 2.8 60 2o

3. Nature of the Motion— Marvin Strong-motion Seismograph—

t (impetus)  Sudden beginning of the motion. B W (COMPOTENE, i et 65 5.8 1.3-1
e (emersio)

Gradual beginning of the motion. N-Bicomponent o e 008 5.1 1.4-1

[' (period) Time of one complete oscillation.

A .ﬂunrrlitu_rle of the motion, measured from the median
line in mierons (x=1/1000 mm. ).
| u
Ag E-W component of A. I
Ax . N-8 component of A,
Ay |

Vertical component of A.
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= o Amplitude =
No. Date Chanic. Phase G M?lé- 4 k= EECE J'LE A‘H ‘ ﬂq.r Rﬁlﬂm'kn
1915 h m 8 2 ISR B .

1| 2 Apr.| Lr ¢ 17 53 Barely noticeable trace

F 0 28 29 on both horizontal eom-
ponents. Not visibla
on vertical record. Per-
10ds 6 see,, amplitude
2 microns. "

ol 5 Apr.| Iy o 91 30 57 No phases diseernible,

Mg 21 40 2 2 T Series of minute waves

My 21 40 32 2 T on vertical record. Re-

F 21 42 16 corded by both com-
ponents of Omori tro-
mometer.

Monthly Weather Review
mentions an earthquake
at 21" 45™ which was
felt at Bridgeport,
Coulterville, and Cole-
ville nmear the Sierra

‘ searp.

3| & Apr.| I; e Pr 23 11 11 Series of minute waves
e Px 23 11 12 on vertical record and
e Lig 23 11 39 on records of Omori
e Liy 23 11 40 tromometer.

Mx 23 11 46 2 G Monthly Weather Review

Mg 23 11 50 1 (i states that an earth-

C indefinite quake was felt on April

I? 290 151 5 at 23" 11™ at Bridge-
port, Camino, Coleville,
Coulterville, Marklee-
ville, Norfork, Sonora
and Towle.

4[ 6 Apr. | It Egﬂ 16 ES 25 Recorded by vertical seis-
e Py 161 28 27 mograph but record was
elex |16 28 40 illegible through over-

Mg 16 28 44 2 11 scoring. Recorded by

Mx 16 EZS %'f 2 11 both components of

C 16 28 a% Omori tromometer.

F 16 31 07 Monthly Weather Review
states a shoel was felt
at Coyote, Spreckels
and Watsonville on
April 6, at 16~ 27",

o 10, Apr. | T - -

pr. | I gf g :11':' ‘1? Sinusoidal waves, with

Mo J periods and amplitudes

M. 8 3 given, run on Enﬂt;

B L e 8 8 West record from 0"

a e 49m 50% to 0" 50™ 46°
| and on North-South ree-
ord from 0O"49™ 24% fo
0" 56™ 21%, Barely per-
, ceptible disturbance on
| | vertical record.
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Time = Amplitude ' |
No. Dite Charac, Phasn G. M. C.T. Feriosl A ] i Remnarks
1915 h m 8 {8 m i u
612 Apr.| I i Pe |22 10 30.3 | { First record of this type
1 Py 99 10 30.5' ] ' obtained at Berkeley,
1 LMeg |22 10 311 | <3% 2 Regstered on vertical
i1 LMs |22 10 317 | <3 7 record by a thickening
C 22 10 3: of the pen trace.
¥ 22 10087
7|17 Apr.| Tav ey 6 27 36 Series of minute jerky
ep 6 27 37 waves in  which mo
Mx 6 27 39 1 3 pliases are visible. No
My 6 27T 41 1% 4 trace of movement on
F 6 25 16 vertical record or on
record of Omori tro-
mometer,

Monthly Weather Eeview
states that an earth-
quake was felt at Mark-

| leeville and Sonora on
| April 17, at 6" 20™,
=22 AP, Newspapers reported a
shock at 18" 26™ felt at
Tacoma, Washington.
This earthquake is said
to have been strong
enough to cause hun-
(lreds of persons to run
: out of doors. No trace
of it appears on the
| records at Berkeley or
at Lick Observatory.
8| /1 May| Lu e Pe b 09 &8 Excellent vertical record.
‘ e Py 5 09 59 Harvard gives origin
e Px 5 10 06 questionably in Kurile
e Sy 5 18 00 Islands. See discussion
e Sg 5 18 01 in text.
¢ Sy b 18 03
'E'IJE?": 5 24 4]
EL? 5 24 42
My 5 28 650 | 24 |
My 5 30 05 15 10 4 ]
My 5 20 15 | 20 15
¢ indefinite
I S (9=
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: Amplitude
N Dato | Charsc.| Phase G. g“&? T. Perlod e Remarks
1915 h m B = I I i '

: = N, . o 00 59 Vertical record very poor.
918 @ May | Ills gé; %2 12 01 Recorded by both In;u:m:l-
B Pe 12 10 03 ponents of Omori tro-

e Sk LA IS ¥ mometer but no phases

e Sy 12 10 53 diseernible in their ree-

o Sy 12 10 55 ords. Resonance effect

o lix 12 11 56 of continued impulses

o Ly 12 12 00 gstarted the Marvin and

e Ly indefinite a few waves of the

Mg (12 13 59 | 113 |425 main phase were re-

My, |12 14 14 8 350 corded by this instru-

My. |12 156 33 8 360 ment,

G indefinite Monthly Weather Review

i) 13 925+ states that an earth-
quake was felt at
Eureka, Branscomb,
I'ort Bragg and Shively
on May 6 at 12" 10™.

10| 20 May| T e Pex 6 46 59 Slight disturbance on ver-
@ Sy 6 47 33 tical record at time of
e Lix 6 47 58 the maxima on horizon-

Mg 6 48 11 2 25 tal components. Im-

My 6 48 17 3% GO perfect records on the

C 6 49 20 Omori tromometer.

F 6 55 40% Felt at Fresno, Porter-
ville, Merced and Bak-
ersfield. Intensity was
V R.F. in Bakersfield,
according to statement
in the Bulletin of the
Seismological Society.

11| 20 May | I, Cx 8§ 31 03 Series of minute jerky
an 8 31 05 waves on horizontal

M 8§ 32 05 2 6 components. Not re-

Mg 8 32 B9 | 9 5 corded by vertical seis-

F 8 36 30x mograph,

10
il_.. 1 June | I, ePy? |14 53 01 Trace of record on North-
Eg’ﬂ i‘; gi gg South component. No
B e 150 1hle.
alet |15 18 77 phases discernible

My 15 17 22 10 4

Mg 19 7 31 15 00

¥ 16 05+

i danad EEf E% 1998 Records all show a series
; o L0 Bo of minute jerky waves
E; g1 in which no phases are

B Sl 2 3 discernible.

Mx |21 11 37 2 9

My |21 12 08 8% 7

i 21 19 03

International
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: _ ‘Time | Amplitade
No. Daté: | fCharac. | TPhase G.M. C.T. Period | R T e Remarks
1015 h m = 5 m m T
14| 6 June [Ils |12 Ps |17 50 454 First shift of ground at
1 Py 17 50 45.6 ' Berkeley to South and
1 Py 17 50 46.2 - West. Recorded by
e Liv 17 50 48.5 . both components of
i LMg [17 50 48.6 | <& | 67 i . Omori tromometer.
1 LMy |17 50 490 | <3i 60 | Felt in Oakland, San
My 17 50 50 <3 21 Franeisco, and Sausa-
C 17 51 08 lito. Monthly Weather
B 17 52 24 Review states it was
felt in Coyote.
15 6 June | 1,17 1 Pxy 21 41 03 See discussion in text,
i Pg 21 41 04
My 21 41 47 6 10 |
My 21 41 30 D - 27
1 Syt 21 S50 423
F 230220
16| 10 June | Ty e Py 16 11 47.2 Time markers on horizon-
e Liv 16 12 01.4 tal seismographs not
My 16 12 08 2 4 working properly. In-
Mex A ) 8 tervals L-P were 14.3
G indefinite sec, on the Kast-West
F 16 13 43 record and 14.2 sec¢. on
the North-South record.
17 | 23 June | Ia 1 Pex 1 02 362 Not registered by wver-
1 LMgy| 1 02 371 | <3 T | L tical seismograph.
C 1 "02¢ 39
P 1 02 4
18| 23 June | Iy ex 1 22 08 Barely perceptible on rec-
My 1 23 02 2 3 ords of East-west and
F 20 22 vertical components.
19 [ 23 June | Iv e Py 4 00 50 No phases discernible on
e Pe 4 00 52 record of vertical com-
e Py 4 00 53 | | ponent. Origin in Im-
i Se 4 02 17  perial Valley. See dis-
e Sy 4 (2 21 cussion in text.
e Ligx 4 02 43
Mx 4 02 49 3 1 |
Mg 4 (2 53 & 2
C 4 05 41
Iy 4 24 44
20 | 23 June | I ePx 4 57 32 No phases diseernible on
ek 4. BT B9 record of vertical com-
Oy 4 58 17 ponent. Origin in Im-
e Sy 4 58 56 | perial Valley. See dis-
‘ o Lin 4 59 22 cussion in text,
My 4 59 33 3 | 4 |
[ Mg B (10 N3 GRN] S=T-1 R 66 | !
| C 5 03 04 |
| F 5 27 80=%|
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= Amplitude : -
me e k
No. Date Charac, | Phase G.M. C.T. ity Ag | Ax | Ay 2aasee T Amplitude
No. Dato Charac, Phaso e Period Remnarks
- G. M. C.T. F S Uy A .
1915 h m s & p B e y * . e N v
91| 27 June | Iy esx | 0 25 0l Noiphates idiscernibile 1015 | h. m s O S
M |08 STARS UM D 5 East-West component g 26| 6 Aug. |7 en |13 22 56 Trace of distant shoek,
1 F 0 20 03 shows a series of min- | er 13 31 46 in whieh no phases were
ute jerky waves with- Mg 10 | 3 discernible. Sinusoidal
out definite maximum, ; My 10 4 waves on East-West
I?ﬂt reandad by ver- v K 14 48% record from 13" 45™ 05*
tieal seismograph. | to 13" 49™ 25* and on
. North-South reecord
' from 13" 41% 20° to 13"
49™ 25 with the periods
3 ' : : | d amplitudes given
22 | 28 June | Iv CEN 6 18 L. | A series of minute jerky an p
My | 6 18 32 23 5 waves on RFast-West i the bablo L haxcly
r 6 10 44 without definite maxi- | perceptible trace on ihe
mum. Not recorded by | vertical record.
vertical seismograh. !
* 27| 16 Aug. | I1 e 11309 Barely perceptible trace
| ex 1 15 14 on North-South com-
23| 19 July | Lo e 23 10 42 Records of all three com- | Mg 1 21 00 19 5 ponent. rNﬂj f_thf'hlﬂu"
F 239115913 ponents were very weak. F L ance on vertical.
They consist in part of |
minute waves and in |
part of a mere thicken- 28 | 6 Sept.| IT eN 17 46 00 Barely perceptible on
ing of the pen traces. | Mx 18 00 13 0 4 East-West and vertieal
They represent the dy- | 10 18 50+ component recn‘rds.
ing energy of a weak | Long ﬂatN El?ﬁlgﬂldtﬂll
loecal shock. See No. | waves on North-South
58 in the list of ILick record from 17" 57™ 40°
Observatory Station. to 18" 02™ 20s.
G ' | éﬁ 7 Sept | 11T | e P= 1 27 o7 Origin in Central A_Lmerica.
24 | @1 July | I 6 Py 1 40 40 No trace of disturbance . : - e Py 1 28 00 See discussion in text.
e Pg 1 40 45 on vertieal record . i S« 1T 033 4T Regular waves began
e Sx 1 48 09 : | i Sa 1 33 53 at about 1" 39™ 00°,
e Sp 1 48 14 . e Sy a3t aYy
e Ly 1 55 45 | e Lg il 'wit Ay
e Lg 1 55 B5 - e Ly 1 38 18
My 1 58 42 21 |126 | o Ly indefinite
My 1 59 05 13 28 | My, 1 40 43 29 430
C indefinite ! | Mx; 1 41 4 26 400
B 3 08+ Meg 1 48 a7 20 >800
My 1 42 59 20 385
C 1 45 26
0 F 3 30=%*
""j :J-' ‘Lkug; Ir_'u ; ] - -
;:[E 13 20 22 v . Simple sinusoidal waves -
; - on East-West compon- : :
F 14 03+ ent from 13" 56™ tf;[ 140 30 T S[-Pt s o 13 00 31 Bﬂl’ﬂ]}" I‘IEI‘E'E‘II'tlblE trace
38m,  Barely pereept- TAS3 TR fi on records of Iast-
ible on North-South ‘ West and v“ft}“ﬂl A
record. No visible dis- ! punr:::nts. gn?ng clock
turbance on the record : on I‘éﬂrti" on {“ 11;‘15;1'“'
of the vertical compon- | ment Stoppod [RELOTA
ent. | this earthquake.
' 1
1
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THE LICK OBSERVATORY STATION

CONSTANTS

('ONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographic
room :
¢ —237° 20’ 24”5 N. Lat.
A—121° 38’ 34” W. from Greenwich.

Time. All determinations are reduced to Greenwich mean

civil time.

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

(CONSTANTS OF TIE SEISMOGRAPHS

Period Mngnif. Damping
Wiechert Seismograph N-S component ... 8.0 80 4:1
Wiechert Seismograph E-W component ... 7.0 80 5:1
Wiechert Seismograph Vertical component 2.5 80 2:1

e —— . ————— —
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Amplitnde
No. Date charac, | Phnse G'%}iﬁnﬁ T. Perlod A l iq N Remarks
1915 h m H n I B
1| 2 Apr. | I ¢ 0 06 52 Marked thickening of pen
1 0 07 05 traces on horizontal
component records.
91 2 Apr,.| Ia e 0 15 10 Marked thiekening of pen
I? 0 156 19 traees on horizontal
component records,
3| 5 Apr. | Iy ePexy (21 39 405 Slight disturbanee of ver-
i LMe (21 40 13 <3| 9 tieal pen. See No. 2
1 L 21 40 19 under Berkeley Station.
Mx 21 40 20 1 21
C 21 40 30 |
1 21 41 12+
4| 5 Apr | Iy |1 Px 23 11 05 Slight disturbance of pen
e e 23 11 06 on record of vertical
elLes |23 11 35 component. See No. 3
Mg 23 11 37 3| 20 under Berkeley Station.
M~ 23 11 39 13 32
C 23 12 12
F 23 13 00=*=
5| 6 Apr.| IIa | 1Py 16 28 11+ Series of minute waves
i Px 16 28 12.0 on record of vertical
i Pg 16 28 126 component, ending at
i Les (16 28 18.1 168 29m 47%, See No. 4
Mg 186 28 20 43 | 29 under Berkeley Station.
My 16 28 27 44 31
U 16 28 50
K 16 29 57
6| 10 Apr. | Iy ex 0 47 5l Barely perceptible waves
Mx 0 47 o6 1 2 on East-West compon-
F 0 48 26 ent. Not recorded by
the vertical selsmo-
graph
71 13 Apr. | La @ 1 52 (0o Barely noticeable disturb-
I 1 52 39 ance on the records of
the two horizontal com-
ponents consisting of
minute waves of short
period.
8|15 Apr. | Ia 0 23 55 08 Thickening of pen fraces
I P3 55 19 ‘ on horizontal compon-
ents.
9|17 Apr | La 14 e 6 27«37 | Well-written record of
1) 6 28 30 t slight local earthquake.
Record is so confused
by minute mark that
no measurements nre
possible.
|
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S S l"‘__' 3 ' - Amplitude —————
| mo Perlod | Remarks Amplitud 1
Nn.i Dato Charac. Phase G, M. G X -"!"E AH A‘." No. Date Charnc Phaso Q. E;ILTE T Perimd AF Aqu :L | Remnrks
54 ! - . v
| 1015 | AR i Ee| A 1915 ' HE S s o |
il No frace of Tacoma ecarth- - S . R
A .A.I]F ' quuku of this date. See 19 | 20 Mﬂ.}' Ta L U 13 ab | Thifkeﬂiﬂg of pen traces
Berkeley list. ' 10 0 14 00 on records of horizon-
tal components,
LT A i i . No trace of any (]iﬂf;u b- 0 5 s T - : a1
10 | /6y May | IIT¢ | i Px 12 10 14 ¥ r 20 | 25 May | Ta e 19 05 15 Thickening of pen traces
/ ! i P 12 10 15 ance on the record of Ir 19 05 282 '
J ES:? 12 11 12 the vertical component. oA forizon sliresurds:

' o Sk j:lﬂ{]l]ﬁllétﬂ S}EE INIJ.. 9 in list of ﬂ 21| 20 ﬁ[ﬂ-}" I1a E 0 39 ﬂﬂ Thiukﬁning of pen trace
| e Lg indefinite shocks at Berkeley : F 0 3% 10 on vertical component.
| U 12: 11 &8 Station. ]
| My [12 14 42 0 | 494 | 22 | 27 May | Ta ¢ 17 29 19 Strong thickening of pen

M 12 15 30 | 94 |158 K 17 20 31 traces on records of all
, 0 12 18 09 : components.
I 13 88
23 | 28 May | ITa e 16 46 06 Strong thickening of pen
P 16 46 17 traces on records of all
11| 7 May| Ia ¢ 1 06 44 Thickening of pen traces | eomponents,
F 1 06 355 on the records of the | 1 : ;
P hs ; 24 | 28 May | La e 18 46 58 Strong thickening of pen
iox12onial componenis. I? 18 47 10 | traces on records of
| : hoth horizontal com-
121 15 May | L4 e 5 48 56 Records of horizontal com- I:unﬂnts_
Mg 5 49 04 ponents show a series
;IE"‘I-“ E ‘fg ;’? Uif Ig"““tf-" dmeS ?f 25| 28 May | Ia ¢ 19 14 03 Thickening of pen traces
D . short period. arely J O 19 14 12 | on records of horizon-
Iu‘.arev:]}tti_hlel disturbance tal components.
on vertical.
x ] ! : 26 | 20 May | I+ e Px T 46 51 Recorded by vertieal com-
13 | 21 May | I, 2 0 46 l}% Strong thickening of pen e Pe? 7 46 56 ponent instrument but
| My 0 46 {]g < 4 traces on horizontal e L T 47 31 I'E'E'Dril was imperfect.
. F 0 46 12 r\?cm;l{l% Sltmngeiqt ‘c&n e Lix 7 47 32 | i ISee é’tn. 10 under Berke-
North-South record. No Mg 7 47 31 | 3 ey Station.
perceptible movement : My 7. 47 490 | 2 79 |
on record of wvertical C indefinite | '
component. I 7 52 45 |
14 | 216, May | Iy o 23 51 14 Strong thickening of pen o7 | 29 May | Iy e Px 8 30 52 | . East-West record rather
F 0 04 22 traces on records of all | e Liy 8 31 32 | poor. Not recorded by
components. My 8 31 39 1% 15 | vertical seismograph.
Mg 8 81 45 | 13|24
~ L | | - 5 | il
1 ! 22 May | Ia e 0 04 =6 Strong thickening of pen | O 1“‘1?9“‘2-‘_ 1
| i 0 04 36 traces on records of all . F 8 35 25 ‘
components. :
16| 23 A 95| 31 May|Ta |iPex [15 28 159 |
6| 23 May | Ly i P 91 53 075 Thi . : 1 Py 16 28 61
: L o ickening of pen traces | , 2 S | " 5
L LM 121 53 081 | <3| 3| 9 and disturbanee of line | | I Mgy |15 28 18,4 | '{i A0, 0K 4
{1;:' ii 'ﬁg 11 on record of vertical " l E:MT %."]i ;g 11?4 = | |
: =193 15 component. ' S i +
; | ! H ._3 26
17 | 24 }-[{1}"1' Ta o o0 aa qr : = - ﬂ = - : ;
r | i 20 ;5 54 Thickening of pen traces 99 : 5 TiunoliTs o 51 56 30 Strong thickening of pen
| “0  a on horizontal records. | P 91 56 44 traces on records of
18| 24 May!| I, . B , | both horizontal com-
r ; F e 2 Thickening of pen traces ponents,
| =3 27 50 on records of horizon-
i | tal components. =
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| Amplitude Awmplitade ;
Ti i Remarks Py S A5 Timo I
No. Date Charac, Phase . ané]. J W Bere Ax Ay Ay Nl inte S = G. M. C.T. Lt Ap | Ay | Ay Rewmarka
= ¥ . h m a 5 71 L 1 . ! 19156 h m B B i 7 o
20 qlfi]l;“ = = 19 33 5l Thickening of pen traces 41 | 23 June | Iy e 1 22 21 Record of North-South
: ' e F 19 34 02 on records of both hor- I 1 23 40 component imperfeet
izontal components. on account of binding
of the damper. Record
: ot Strong thickening of pen | of East-West compon-
31| 3 June | Ia > BOa 1: - traces on records of ent shows a barel I er-
F 23 4 29 _ _ ! yp
both horizontal com- ceptible disturbance.
pouents. Not registered by ver-
tical seismograph.
_ Marked thickening of pen |
92 4 June|Ta |ePs |21 44 3B
: 9 § trace on record of £ ! . !
1 Lﬂﬂ ;1 ii ‘i} <& Nﬂrth‘ﬁﬂuth compon 49123 June I-r By 4 01 OB IﬂlpEnﬂl \'EHE}: Eﬂ.'l:th
G o . nt. Not registered b e Ly 4 02 16 | quake. See diseussion
F 21 44 47 i t | Eiﬂg]:"lﬂ raph Y Mx 4 02 25 B 206 in text, East-West ree-
UREMLER R ETApPH: C 4 04 5 ord imperfect on ac-
; : | I 4 08 40 count of binding of
33| 4 June | I G 23 21 b4 Strong thickening o pm; 1 dampers. Not recorded
) 23 21 06 traces on records o | + by vertieal seismo-
hoth horizontal com- | ; | graph.,
ponents. =
eleni i : 3 3 g th-
| 17 44 39 Thickening of pen traces 43| 23 June ! Ty ex 4 .33 30 Imperial Ealle;: ear
34| 5 June | ILa IEn l'i' ai 50 on both horizontal rec- e Lix 2 08 ob 6 0 ﬂm;k;. %eet%cusamﬂ
ords. Mx 4 59 45 5] in te ast-West rec-
C z 6 01 37 urddimlli;:rfﬂh ; Ni:ht Te-
. . . = € 4 gC18-
3 1 e 18 39 23 Thickening of pen traces | I 5 08 30 corded by vertica
S e F |18 39 35 on both horizontal reec- mograph.
ords.
: : ’ ‘ 26 l e 12 25 3o Series of minute waves
36| 6 June | IY 18P 17 49 55 Strong thickening of pen -l rdungis Mex |12 25 49 1 T T . on records of both hor-
¥ 17 50 20 traces with displace- ; F 3 b7 10 izontal components in
ments of line on ree- ' which no phases are
ords of all eomponents. ! discernible. Barely per-
| ceptible disturbance on
37| 9 June | Ia e 22 08 53 Thickening of pen traces _' record of vertical com-
I’ 22 09 09 on both horizontal com- | ponent.
ponents,
T . : 2 | W _ ' On North-South eompon-
38| O June | Ia e 0 3_1 27 Thickening of pen traces | 45 | 27 June | Ia (& g EE E% S 1 ’ nﬂnt a series of mirl:ute«
P 0 35 38 on records of both hor- . M 22 47 2 On Enst-West
. \ ! n o3 (7 WAaves. n lLast-yves
izontal LUIHIJUHEDtE. '] I 0 =2 : {:ﬂﬂlpﬂﬂﬂﬂt n strong
| thickening of pen trace.
39| 10 June | ITa | i Pxy |16 11 37.6 '- On vertical eomponent
1 Pg 16 11 38.6 I| \ a barely I}erceptlblﬁ d1s-
i Le 16 11 44.2 '- ' turbance.
i Lx 16 11 44.6 |
1 Liv indefinite ; :
Mgy (16 11 49 2| 36 | 27 _ 4681 30 June | Is o E 42 33 | St?::feath;;l{m;igm?lfﬁpirfl
My L li 5? 24 s X 43 = : | both horizontal com-
g %g %5 gg-" ponents.
| 0S8 18 Thickening of pen traces ' e 5 5 : Thickening of pen traces
40| 16 June | Ia ; 0 58 30 and displacement of 47 1 July | Ia ;‘ g Ei 31‘1‘_5 | on records of both hor-
lines on records of both | izontal components.
horizontal components. |
I
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e Amplitude : i
a
No Dato Charac. Phase G. M‘n:}. T. Period TR e gmar
1915 ; h m 8 8 © e S =S : ;
48! 2 July | I4 e 0 04 24 Strong thickening of pen
i 0 0f 85 traces on records of
both horizontal com-
ponents.
10 2 July| Is ¢ 0 18 34 Strong thickening of pen
i P 0 0 18 43 traces on rtecords of
both horizontal com-
ponents,
50| 2 July | I ey 0 41 20 No phases discernible on
: = i iﬂMh 0 41 23 <3 4 record of North-South
F 0 41 33 component. Strong
thickening of pen trace
on record of IKast-West
component. Not regis-
tered by vertical seis-
‘mograph.
61 | 8 July| Ia e 21 17 49 'Strong thickening of pen
I 21 18 00 traces on records of
both horizontal com-
ponents.
52| 14 July | Ia ¢ 20, 26, 47 Marked thickening of pen
P 20 26 56 traces on records of
both horizontal com-
ponents,
53 | 15 July | Ia e 0 55 48 Strong thickening of pen
P 0 56 09 traces on Trecords of
ponents,
54| 15 July | Ia e 1 17 10 Marked thickening of pen
I LTS5 traces on records of
both horizontal com-
ponents,
55| 16 July | Ta e 00 55 9l Strong thickening of pen
I 0 56 08 traces on records of
both horizontal com-
ponents,
56| 16 July | Ia e 07 57 20 Strong thickening of pen
K 0 57 31 traces on records of
hoth horizontal com-
ponents.
57 | 17 July | 1a e 0 07 26 Strong thickening of pen
F 0 07 37 traces on records of
both horizontal com-
ponents,
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58 | 19 July | Ly [ 1 Pex |23 10 19.5 This earthquake began
1 Py 23 10 219 | with a rumbling sound
1 LMgx |23 10 21.5 31138 | 67 without motion of the
i LMy |23 10 23.4 i | 22 | ground at first. As the
C 23 10 26 | sound grew stronger
I 23 11 01 the ground began to
move and both the
sound and the earth
movement reached their
maximum intensity at
. the same time.
50 | 31 July | I e Px? 1 41 38 A few long flat waves on
e Sy 1 48 38 | | - record of East-West
e Ly 1 56 43 | . component at about the
Mx 1 58 33 21 17 | . time of maximum, Not
C 2 00 13 recorded by vertical
K 2 19=x | seismograph.,
60| 4 Aug. | L e 0 16 40 | Strong thickening of pen
i I 0 16 5H3 : trace on record of
: North-Sonth eompon-
ent. Faint records writ-
ten by East-West and
vertieal seismographs.
61 6 Aug.| Ia e Pg 6 31 40 1 Barely perceptible on rec-
e Px 6 31 41 , . ord of vertical compon-
e Ligx 6 31 46 | ' ent. Clock not mark-
My 6 31 48 4 0 . ing properly so minute
M 6 31 40 3| 12 | ~ given may be incorreet.
C indefinite | . Second is correct.
F 6 34 04
2| 6 o _ 49 North-South component
il e E-I a2 0 3 | only. Simple sinusoidal
F 13 55—+ | yaves from 13" 47™ 55"
P to 13" 49 05%. Minute
| given may be incorrect
II 7 0 31 47 |Strong thiekening of pen
| G P i E" }g g% ':Tfi | traces on records of
: both horizontal com-
| ponents.
. :. 03 41 16 | Thiekening of pen traces
64| 19 Aug. | la }”_;1 ‘:-g 41 28 and shifting of lines
L on records of both hor-
izontal components,
| BAl e o | 29 i fThicknui_ng of pen traces
B RLEEA g T ; an jr_lw gl and shifting of lines
T on records of both hor-
izontal components.
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| Amplitude
| Time Perlod | — Remarks
No.| Date [Charac | Phase | g ar o T, Ap | Ax | Av
r | m = 2
G nllﬁ‘;, T S gg 48 25 ARE R |No phases discernible.
i Lol en 23 48 27 Horizontal components
My 23 48 30 <k 4 only.
Me 23 48 32 <4 4
K 23 48 35
671 23 Aue. | I e 22 16 03 | Strong thickening of pen
" iy 99 16 14 traces on tecords of
1 both horizontal com-
| ponents.
68| 27 Aug. | I e 29 BT 49 Strong thickening of pen
F 22 bY 95 traces on records of
both horizontal com-
ponents.
f |
69| 31 Aug. | Ia @ 22 38 29 Thickening of pen traces
I 092 38 41 | " on records of both hor-
izontal components.
|
701 2 Sept. | Iq e 1 51 . & Strong thickening of pen
F 1 ol 122 | traces on records of
both horizontal ecom
ponents.
?]! f:j Sept. | Ie e ey 1 28 00 | | No trace of movement
1 Riae e Sy 1 33 47 i on vertical. See dis-
J t | @ Ligx 1 38 15 oo cussion in text.
Mx 1 400 27 30 | 134 |
Me |1 41 27 | 19 |173 |
C 1 49 30 | |
| 20 49+ |
!
| |
72| 8 Bept.| Iy e 12: 45 52 A train of waves of short
| My 12 46 31 | 33 4 | - period and amplitude
| 12 47 2 | | on record of North-
| | South component. Bare-
| ly perceptible on ree-
ord of East-West com-
ponent. Not recorded
by vertieal seismograph.
73| 14 Sept. | La e LR dA R DI ! Strong thickening of pen
F 1 44 04 | traces on records of
| | both horizontal com-
) ponents.
74} 14 Sept. | Ia | @ 23 26 23 | Marked thickening of pen
l I 23 26 30 | traces on records of
| both horizontal com-
1 | ponents,
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75| 17 Sept. | la 0 0 08 02 Strong thickening of pen
Ir 0 08 23 traces on records of
both horizontal com-
ponents.
76| 17 Sept.| Ia e 0 15 15 Thickening of pen traces
I* 0 15 25 on record of both hor-
izontal components.
77 | 17 Sept.| Ia e 0 39 04 Strong thickening of pen
F 0 39 28 traces on records of
both horizontal ecom-
ponents,
78 | 23 Sept. | Ia e 15 46 14 Strong thickening of pen
10 15 46 25 traces on records of
hoth horizontal ecom-
ponents.
79| 24 Sept. | Ia o 0 27 51 Strong thickening of pen
It 0 28 03 traces on records of
both horizontal com-
ponents.
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DISCUSSION OF PARTICULAR SHOCKS
TeLesEisa oF May 1, 1915

This earthquake was well recorded by the more sensitive
struments at the Berkeley station, and it also gave a trace on
the Bast-West component of the Omori tromometer.

The records on the sensitive seismographs are unusually good
for an earthquake of this type, all the phases being clearly dis-
cernible on the seismograms of the three components. The fact
that a complete record was obtained by the vertical seismograph
is motable, since good vertical records of teleseisms are exceptional.

No trace of this earthquake is discernible on the records at
Lick Observatory.

NEAR Suock or May 6, 1915

This strong earthquake gave excellent records on the two
Bosch-Omori seismographs at Berkeley. It was recorded on both
components of the Omori tromometer, but no phases are discern-
ible in these records. The vertical component seismogram 1s 1m-
perfect. The continued impulses of the earthquake movement
were able, by their resonance effect, to operate the starting
device of the Marvin strong-motion seismograph, and partial
records were obtained by this instrument.

At the Lick Observatory a good record was obtained by the
North-South component of the Wiechert horizontal instrument,
and a rather poor record appeared on the East-West component.
The record of the vertical seismograph shows no trace of the
movement.

All the seismograms at hoth stations are of the charaeteristic
type for strong near shocks. The preliminaries consist of short-
period jerky waves of small amplitude, which give way later to
the long regular waves of the chief phase.

DISTANT EARTHQUAKE oF JUNE 6, 1915

. 'li‘he seismograms of this earthquake which were obtained at
er R y v ] 1 R : :
eley were rather peculiar, and the character of the seismo-

ora a0 " 3 1 1
gram of each component is different from that of the other two
components,
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The East-West component seismogram begins suddenly with
a series of short-period waves of small amplitude which gradually
merge into waves of longer period but still of small amplitude.
In this record no phases are discernible and there is no well-
defined maximum.

The North-South component seismogram begins sharply with
a maximum shortly after the first impulse. This is followed by a
series of barely perceptible waves which continue until 21" 50™ 425
when a sudden strong movement apparently marks the arrival of
the waves of the second phase. After this there follows a long
series of faint waves in which no further phases or maxima are
discernible.

On the record of the vertical component no phases are dis-
cernible. The movement begins abruptly with a maximum near
the start. This is followed by a series of faint waves which con-
tinue until 23" 22m and in which no phases are apparent.

[MPERIAL VALLEY EARTHQUAKES OF JUNE 23,' 1915

At Berkeley, fairly good seismograms were obtained on the
consitive Bosch-Omori and Wiechert instruments. Slight move-
ments were apparent on the records of both components of the
Omori tromometer, but the records of this instrument are not
intelligible.

On the records of the Bosch-Omori horizontal component
instruments, the first preliminaries of both earthquakes (Nos. 19
and 20) are very slight, consisting of barely perceptible waves of
short period and small amplitude. The second preliminaries are
a little stronger, the amplitudes being larger and the periods a
trifle longer.

The chief phases of the seismograms are different on the
records of the two horizontal components. During the main
phase of both earthquakes the record of the East-West component
shows waves of small amplitude and short period, while the
records of the North-South component show waves of somewhat

longer period and of greater amplitude.

& = b 0™ p.af. and at
I These earthquakes occurred on .June 22, 1915, (a5, 0B R

gh 57 par. (Pacifie Standard time).
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The records of the vertical components obtamed at Berkeley
are fairly well written but show no diseernible phases.

At the Lick Observatory, the preliminary motion of these
carthquakes (Nos, 42 and 43) was only partly recorded. The
Bast-West component seismograms are imperfect, due to the
binding of the damper on that component. No frace of the dis-
turbances is apparent on the record of the vertical component.

The reports of witnesses indicated that there were two strong
shocks about an hour apart, with a weaker earthquake in between,
but no trace of this intermediate earthquake is visible on the
records either at Berkeley or at the Lick Observatory.

These earthquakes were studied in the field by Mr. Carl H.
Beal? of Stanford University., His study of the distribution of
intensity shows that the epicentral area lay mm the Imperial

Valley near the International Boundary. The central part of the
area enclosed by the highest isoseismal lime (IX Rossi-Forel) i1s
near the town of IMeber, and this isoseismal barely includes the
towns of El Centro and Calexico. My, Beal concludes that these
earthquakes were probably due to slips on the southern continua-
tion of the San Jacinto Fault.

CENTRAL AMERICAN EARTHQUAKE OF SEPTEMBER 7, 1915

At Berkeley, this earthquake (No. 29) began gradually. All
three components of the seismogram show a gradual beginning,
but fairly definite readings of the time of beginning of the dif-
ferent phases can be made. The interval S—P is determinable
with a fair degree of accuracy on all three components. The
beginning of the chief phase is well marked except on the record
of the vertieal component, where it cannot be determined.

About half a minute after the main phase began, the move-
ment of the ground became quite regular and the writing pens
on 5-111 three components moved from side to side in long strokes
1.'.'I.lluzh were entirely free from minor superposed vibrations.
This phase continued for about six or seven minutes and the
movements then became more irregular,

2 Carl Beal, The Earth : _ y : |
2 = Qs sarthquake in the Imperial Valley, C nin, June
==, 1015, Bull. Seis, Soe. Am. 5 (1915), 13{1—1111]::'!_:-.1 R

,.
I-
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The maximum displacement is shown by the record of the
East-West component, In this component the movement of the
around exceeded S00 microns, At this time the writing pen of
the East-West seismograph went off the paper and remained off
for nearly a minute. This 1s the greatest amplitude recorded by
the Bosch-Omori instruments sinee the Mexican carthquake of
June 7, 1911, when an earth-movement of 875 microns was
recorded by the North-South component instrument.

The waves of the chief phase were recorded by both com-
ponents of the Omori tromometer, the record being strongest on
the East-West component.

At the Lick Observatory (No. 71) the North-South component
was well recorded but the record of the East-West seismograph
was not satisfactory, due to excessive friction in that instruoment.
The vertical record shows no trace of motion at this time.

As at Berkeley, the maximum displacement of the ground is
in the Bast-West component, but the record is everywhere of less
amplitude than the one obtained at Berkeley:.




