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QyMBOLS AND NOTATION

1. Character of the Earthquake—

1. Perceptible 11. Moderately strong. III. Strong.

d (terrae motus domesticus) Loeal shoek (origin nearby, perceptible
at the station).

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

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

u (terrae motus ultimus) Very distant shoek (origin more than
5,000 kilometers distant).

2 Phases of the Seismogram—

P (undae primae) First phase, or first preliminary tremors.
PR: Waves n-times refleected 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 viece versa, through reflection at
the carth’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 diseernible movement.

3. Nature of the Molion—
1 (impetus)  Sudden beginning of the motion.
o (emersio)  Gradual beginning of the motion.
T (period) Time of one complete oscillation.

A amplitude of the motion, measured from the median line in mierons
(o =1/1000 mm.).

A, I-W component of A.
A N-S component of A,

A, vertical component of A.
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographic

1I'ooln :
o= 37° 52 1579 N. Lat.
A— 12922 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 Magnif. Damping

Bosch-Omori Seismograph N-S component ... 158 80 8-1
Bosch-Omori Seismograph I8-W component ... = 155 S0 S-1
Weichert Seismograph Vert. component ... 65 S0 81
Omori Tromometer N-S component ... ... 2s GO L
Omori Tromometer B-\WW eomponent .. ... 2.9s 60

Marvin Strong-motion Seismograph—
E:Wicomponent oo SN DS 5.8 1.3-1

N-S COMPONENE vmcreeremeeeneerasrmranemssmeanmensamssnsnee 0:08 2.1 1.4-1
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TIHHE MARVIN STRONG-MOTION SEISMOGRAPIH

The Marvin strong-motion seismograph, which has been 1n
process of construction for some time, was completed during the
month of April. The essential features and modifications of this
nstrument have been deseribed elsewhere.®

A method of oil damping 18 employed on this instrument.
The deviee which is in use at the present time 1S somewhat 1m-
perfeet, and 1t 1s not possible to secure a very high damping
ratio. The writing pens are So designed that there 1s little
danger of their being dismantled during a severe earthquake,
but there is a considerable amount of friction—much more than
would he permissible in a seismograph designed to record more
feehle earthquales.

It has not been possible to make a practical test of this mnstru-
ment up to the present time (November 28, 1913).
completion no earthquake has occurred having sufficient intensity
at Berkeley to set it into action.

Sinece its

* Bull, Beis. Soe. Am., vol. 111, no, 4, 1913, p. 185,
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l Amplitud

| No. Date Charnc. | Phase ﬂ’ﬁmf' T Mariod 5 mp:u x Remarks

E | AN | Ay
1 19138 h m =8 S Y mn i
1|25 Apr.| 1T o 18 25 19 i Barely pereeptible long
- i M 18 41 49 18-2[11 1 3 G flat waves on East-
Tl I 1927 | West.

., 2| 30 Apr, | I e 11 41 236 Barely pereeptible move-
fy My |11 48 06 | 9 6 ment on East-West.
: P 12 47+ Not recorded by ver-

| tical seismograph.

3| 8 May| I? 1P 15 46 36 Peculiar seismogram.

' My 18 57 &8 8 8 First few movements

I’ 19 43+ are well recorded; then

follows o series of long

flat waves in whieh no

| phases are discernible,

I No definite maximum

on East-West compon-
ent. Not recorded by
vertieal.

| 4 16 May | Ia ) b T 48 31 Slight disturbanece. No

11 T 49 18 well defined maximum,
No phases discernible.
Thiekening of pen trace
on North-South ec¢om-
ponent. Not recorded
by vertical.
*| 18 May *At certain periods dur-
i ing this day there were
rather strong micro-
seisms. It i1s paossible
that one series of these
movements oeenrring
' after 13" 05™ may rep-
resent an earthquake—
but it does not appear
probable,

' 5| 30 May| I ¢ 12 1T 424 Dying energy of a distant

‘ | M 18 LOSHE ——Na = earthquake. See dis-
| F 13 20+ cussion in text.
| 6| 4 June| I? ¢ 10 22 06 : Not recorded by vertieal
M 30 LHIT seismograph.  Barely
| 0 11 06 30 | perceptible long flat
| | waves on  horizontal
| component records, No
| | definite maxima,
|

| 7| 14 June | I B 7 01 06 { A few barely perceptible

] My 7 04 06 7 48l long flat waves on

' 13 T 124 onst-West component.

| Not recorded by ver-
: | tical seismograph.
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Time Amplitude o
No Date Charac. | Phase G.M. C.T. IPeriod AL emarks
m 8 5 TR I
8 | 1_:9.}311.3 17 e '?l‘" 43 03 Not recorded by vertical
= Mg 8158 43 10 G seismograph.
F 0/ 374
. e 10 14+ No definite maximum on
I ;Iq ; 10 31 38 | 18-20 4 East-West component.
" |10 55 Not recorded by wver-
tical instrument.
10 49 June | Tr e P 13 58 08 Not recorded by vertical
|\ eS7? 14 04 30 seismograph. No phases
’ e L? 14 07 58 discernible on record
My, |14 10 53 11 23 of East-\West compon-
My. |14 14 00 0 19 ent.
Mg 14 14 38 16 19
r 15 46 30%
11 | 24 June | Ta e Pey 5 09 00 All phases on East-West
| e Py 5 09 02 component are of
! e Sg 5 18 460 smaller amplitude than
e Sx 5 18 49 similar phases on North-
e Sy 5 19 00 South eomponent. Rec-
e Liy b 20 18 ord on vertical 18 ex-
¢ Lin 5 29 47 ceptionallv good. Last
My, 5y s SIS S 11 29 part of chief I'mlmsu. in
My, 5 33 07 26 29 all components consists
Mg 5 35 00 10 11 of separate groups of
My, a5 39 27 17 31 WAVeS.
Mx. 5 40 38 18 3D See discussion in text.
C 6 01 22
F 8 11+
121 8 July | I? c 22 48 40 No definite maximum.
M indefinite 26 2 Long flat waves. Barely
F 23 03 40 perceptible movement
on North-South. Not
recorded by vertical.
13| 9 July ! I e 0 08 41 Barely pereeptible move-
i M D13 ad 7 B moent on East-West ree-
| My 0 14 39 0 b ord.
F 0 33+
14122 July | I1 e T 14 Trace of distant earth-
B 7 38 quake, Barely pereept-
ible movement on
North-South and East-
West records. Not re-
corded by vertieal seis-
mograph.

International

Seismological

Centre

Bulletin of the Seismographic Stations 123
No. Date Charae. | Phase U’I}:ijlna n Period | ST Remarks
S '| Ap | Ax | Ay
u nlﬂlﬂ Wt nr= %8 E i 1 :
151 28 July | 11 c 6 00 33 ‘Barely perceptible waves
i 6 43+ 1 on North-South and
1- vortieal record.  Period
about 25 see. Not ap-
parent on East-\Vest
record.
16| 1 Aug, | I? e 17 21 | Barely perceptible waves.
F 18 05 | - North-South component
| . only.
17] 5 Aug. | I? e 2 00 E Barely perceptible on
My il - 2 East-West and vertical
I' 2 33 records,  No definite
maximum on North-
South component, buat
a series of simple sin-
usoidal waves from
gn2m to 2% 12m,
18 | 6/7 Aug. | Lu e Px 22, 25 o8 Vertical record poor.
1 Sy 22 35 11 | Burely visible waves
e L indefinite 1| on Euast-west reecord,
My 22 52 59 21 | 11 Newspapers report an
My 22 53 43 18 | 26 earthquake in Peru.
i 0 15+
19| 15 Aug. | I? e 19 30 30 Barely perceptible  on
Mx 8 2 . East-Waest record, Ver
F 19 54 30 | tieal reeord illegible on
account of overscoring.
Sinusoidal waves on
North-South from 19"
41™ 30% to 19* 46™ 30
20| 3 Sept.| 17 ex Sl mER (0 | | Barely perceptible on
My 29 | 2 . East-West record. Sim-
My 26 10 | ple sinusoidal waves
Ox 28 14 on North-South {rom
91k 33™mto 21142, Ver-
tical record is the best
but the times are¢ un-
certain on this record.
21| 26 Sept. | 11 e O 26 48 Barely perceptible waves
Mx 9 31 12 B+ it 3 on Bast-West. Not re-
I 0 464 corded by vertieal seis-
mograph.
|
|
|
l |
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THE LICK OBSERVATORY STATION

CONSTANTS

(lONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographie

rooln :
¢ =37° 207 2455 N. Lat.
A—121° 38’ 347 W, from (Greenwich.

Time. All determinations are reduced to Greenwich mean
civil time.

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

CONSTANTS OF THE SEISMOGRAPHS

I’eriod Magnif. Damping

From April 1 to May 17, 1913—

Wiechert Seismograph N-S component ... 5.9 80 8:1

Weichert Seismograph E-W component ... 3.0 80 8:1

Wiechert Seismograph Vertieal component 8.0 80 8:1
From May 17 to June 20, 1013—

Wiechert Seismograph N-S component ... 5.0 80 8:1

Wiechert Seismograph L-W component ... 4.5 S0 8:1

Wiechert Seismograph Vertieal component 3.5 80 8:1
From June 20 to July 19, 1913—

Wiechert Seismograph N-S component ..... 6.5 S0 4

Wiechert Seismograph IK-\W component ... 9.5 80 22

Wiechert Seismograph Vertical component 2.5 80 211
From July 19 to September 30, 1913—

Wicchert Seismograph N-S component ... 8.0 S0 4:

Wiechert Seismograph E-W component ... 7.0 80 o2

Wiechert Seismograph Vertical component 2.5 S0 2:1

\M.
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No. Date Charac. | Phase G 'g'““' | Periad Supliings Ramarks
« M.C.T.
\ AT Ay
1013 h m 8 5 m i i
11 1 Apr.| L Cy 20 01 39 ' Thiekening of pen traces
I LMy | 20 01 44 <3 3 on horizontal records,
v indefinite
Iy 20 01 54
21 2 Apr.| I oy 21 47 57 Thickening of pen traces
My |21 48 03 | <3 4 | on horizontal records.
Iy 21 48 08
[
3| 4 Apr.| L 0 22 20 46 Thickening of pen traces
I’ 22 20 a8 | on East-West and ver-
tical records.
4 ﬁ ﬂpl‘. ]_1| i [J}ll '!‘ 25 Sﬁ {% E. !'TEI'HEH.] ﬂn}}n
C 4 25 39
17 4 25 42
ol 8 Apr.| La 0 19" 33" 'Hb Thickening of pen fraces
I? 15 34 11 | on Enst-West and ver-
| tical components.
G| 11 Apr. | la 1 Py 15 H3 034 |
0 Prx 15 63 0di7
o P 15 53 07.1 |
Me |15 52 073! < | 8] 8
My 15 53 0951 <} 1=
C 15 53 11 .-
I 15 53 20
71 18 Apr. | Ta 1 M 18 16 21 <3 5 4 ¢ | Sudden displacement of
pen traces on all eom-
ponents,
8| 22 Apr. | L Cy 0 48 07 Barely noticeable thick-
i Mg 0 45 11 <A 3 | - ening of pen trace on
My 0 48 12 <} 2 North-South record.
I 0 48 19
0| 25 Apr.| I? L e 18 45 206 Vertieal only. Barely per-
I 19 22 26 ceptible trace of a dis-
. tant earthquake.
10| 26 Apr. | Tu i Pey |15 52 24 Two distinet maxima 1in
o Mpex 15 58 2551 <3 3 4 | | horizontal records.
Mesv | 15 BB 2 <08 J 31 0O
| C indefinite | |
I 16. 52 83
11| 27 Apr.| Ia @ 0 04 50
M 0 04 oHd <3 4 0 4
'. 13 0 05 00
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. | Amplitude
) Time oriail Remarks
No.| Date |Chame)| Phate | g M.C.T. | Ap | Ax | Av
| 3
. hi Snuaests B r H = :
B .l*.'lI:i. : =) 59 Vertical only. Barely per-
12| 30 Apr.| 12 ¢ 11 50 oa TR, 8
i B : F 19 05 42 coptible trace of a dis-
' tant earthquale.
131 1 May | I 0 19 53 09 Thiekening of pen traces
o = i 19 53 106 on all components,

{44 1 Moavl T o 19 53 54 Thickening of pen traces

| y I 19 54 02 on all ecomponents,

15| 3 May/| Ia ¢ 19 36 38 Thickening of pen traces

T 19 36 44 on all components.
16| 5 May | Ta ey 5 40 38 ITorizontal records begin
i LAL 5 40 41 <3 6 D -4 with the maxima.
, C 5 40 42
| F 5 40 48
17 i 7 May | Ia (g3 16 22 44
i LMex| 16 22 50 <’ 3 2
| | eLMy |16 22 52 | <3 +
| F 16 22 57
[

181 16 May | Iy i 0 49 01 A shght displacement of
writing pens on all eom.
pounents.

191 16 May| Ila |1 Py T 48 041

| 1 Pux T 48 05 :
| i LMy | 7 48 063 31 8 | *Limited on one side by
| i LMzx| 7 48 067 3-1 | 08 | ®79 safety stop.
| & 7T 48 13
i[ 1) 7 48 42
201 24 May| Ia 0 16 21 30 Marked thickening of all
F 16 21 42 pen traces.
21| 20 May| Ia e 16 18 38 Marked thickening of pen
I 16 18 47 traces on horizontal
components, vertical
record being changed
at mmstant of shock.
22/ 30 May | I? ¢ 12 17 04 Energy of earthquake not
e Lix 12 23 44 sufficient to gmve a
My 12 36 44 18 [) characteristic record.
| My 2 — — 18 3 Simple sinusoidal waves
| Mg 12 38 34 17 13 from 12837™ to 12"406™.
B 13 294 See diseussion in text.
|

23 | 30 May | Ia e 22 4T 43 Thickening of pen traces

i (Ij;}s[ 22 47 46 <3 5 on horizontal.
22 47 47
F 22 47 52
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- Amplitnde
No Date Chame. | Phase U-I}.‘i‘mé T Period Remarks
1‘”1..1-; .-"‘LH .f\.'r
1913 h m A 5 I w o
24| 1 June | Iu & 1 13 37 Thickening of pen traces
| | 10 1 13 41 on horizontal compon-
| | ents.
t -
a5 7 June | Ty 1 F 0 57 43 No phases discernible on
| i LM 0 657 36 | <3| 3 5| North-South record. A
| 0 0 57 37 marked thickening of
O 0 57 49 pen trace.
96 7 June | Ia 1 Py 92 05 37 Thickening of pen traces
| i LMy | 22 05 43 <3 4 1 on horizontal records.
Cy 22 05 47
| iy 22 05 93
|
of | 9 June|Ta [IP 12 38 30 All components
| i LM 12 38 32 <)y | 11 0 2
| C 12 38 36
I 12 38 &0
0 : : g 43 22 'No phases diseernible,
2 desun eI ls g}-.—, 8 85 a2 6 20 Not recorded by wver-
| | 15,-[:.,;.. 8 59 10U 10 16 tical seismograph. A
| | I 0 50+ few waves on ISast-
| N West record at time of
l }'l".[!-:; and }IIH:-
|
ag | 14 10 47 North-South uu]}'.* A
Eﬂ; 1 -Tllﬂﬂ: 3 E\I }g = =2 18 a series of simple sinu-
'- i? 10 47 BT soidal waves begin at
| 10" 26™ and continue to
| 10" 36™. There 18 no
| definite maximum,
|
; = 7T 12 41 Marked thickening of all
30 | 15 June | Ia % i;— 113 = pen traces.
| ickeni f all
33 2 Marked thickening o
31 | 16 June | Ta ;1 }lg 33 o S avae
' 5 Registered on East-West
22| 16 June | Ia DE:&[ }g ;g 'ﬁ e : Sl yertieal compon-
l 30, k 18 Eg 16 ents by a thickening
| i = ' of the pen traces.
| 3 Not recorded by vertieal
| = i : [ ] a -
33| 22 June | I, EE: i-i {;: Ef! seismograph.
| | oLy |14 08 05
l | e Lig 14 058 00 -
| M, 14 11 24 11 5 =
Mg |14 14 32 hpf SBAT
| Mo, |14 14 38 | 9 27
| My, |14 18 0F 8 31
® 16 10=%
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: Amplitude
No. Date | Chame. | Phase LLFIJ';:I[I.“E. p | Veriod T Remarks
h m B8 5
34 “:l‘mjﬁne Ta e 19 54 08 C i 3 Marked thickening of all
K i T 119 54 16 pen traces.
[
95 EE}*QJHHE 11, e Px Hh 0§ &9 6 34 No trace of movement on
< i Pe 5 09 00 D 37 vertical record except
J oSy 5 18 &8 6 34 for a sudden shift of
¢ Sg 5 19 00 6 26 pen at 5" 0H™ 199,
e Liex 5 29° &2
Mg, 5 30 44 12 15 See diseussion in text.
Mx, b 34, 50 10 50
| Mg, | & 387 27 | 10 60
| Me, | 5 38 51 o | 25|
My, a 43 33 T Hd
& indefinite
10 8 12 3U=+*
36| 9 July | If e 0 08 46 No phases discernible.
| | Mz 0 13 28 0 4 Not recorded by ver-
: | My 0 15 10 8 23 tical seismograph.
| : I 0 37+
37 | 23 July | Ta 1 P 22 44 34 Thickening of pen traces
| | i LM |22 44 37 <3 6 on horizontal,
| C 22 44 30
| } F 22 44 058
a8 | 25 July | I e 12 2 28 North-South only.
| | M 13 04 42 19 3
| ' I’ 13 17+
|
30 1 30 July | Ia e 19 43 22 Thickening of pen traces
| I 19 43 37 on horizontal compon-
ents, Indieated on ver-
! tical by a displacement
| of pen at 19" 43™ 345,
4011 Aug. | I ¢ 17 20 09 No well defined maxi-
| | M LT S D=3 0/ B3 B B mum but a series of
| | I 17 52 30= simple sinusoidal waves
| 4 with periods and ampli-
| | tudes as indicated. Not
| recorded by vertical.
| 3 Aug. | Ta 2 5 04 05 Not recorded by vertical,
| I 8 04 25 Marked thickening of
. horizontal pen traces.
421 o Aug. | 17 Ex L pelaal Trace of a distant shock.
My 2 03 25 No phases discernible,
By 2 394
|
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| Amplitude
No. Date Charne. | Phnse GE}“’E . Period N T AT Remarks
1013 { I m S B m & i
13 rﬁ'; Aug. | Ia ePx 22 25 &7 Time of beginning of
e Pg 22 26/ 02 chief phase not ¢ertain.
leSgx |22 35 02 Earthquake in Peru.
My 22 53 26 18 36
Mg 22 56 53 18 55
C indefinite
F 0 39+
44 | 10 Aug, | L e 8§ 07 07 Thiekening of pen traces
" F 8 07 19 on all eomponents,
45 | 15 Aug. | I? e 19 26 45 North-South component
M 19" — — 10 2 only. No definite maxi-
F 20 11+ mum. Sinusoidal waves
from 10%42™ tg 19852,
46| 16 Aung. | Ia o 8 39 2B Thickening of pen traces
' I 8 39 27 on all components.
47 | 16 Aug. | La e 23 11 52 Thickening of pen traces
' ' T 23 12 01 on all components.
: 7 Aug. | L e 0 28 27 Thickening of pen traces
B R | I 0 28 48 on all components.
: 0 10 Thickening of pen traces
T %1 }g %{] o on all components.
5 : 23 20 Thickening of pen traces
e ol %" ;Ilg 2; 30 on all components.
- 52 17 Marked thickening of pen
PR R e ]E_:*‘ g ’5 ié trace on East-West.
Faint on North-South.
No record on vertical.
57 01 Thickening of pen traces
D4 e iReptalle GF g :,;: 14 on all components.
e = Thickening of pen traces
;JH ‘:;: St"ht. Tﬂ ;E'I E {; 'r':]'g on ﬂ]l Eﬂl’ﬂpﬂﬂﬂﬂtﬁ-
- - Reristered on East-West
i]l-L ﬁ Sﬂ'pt. ]-l.l. _E:[ ‘”II i{{ 'EIJE {3 3 I’.%Dﬂ]l]ﬂ'nﬂnt ‘h}. thifkﬁ“"
l. 3 41 na in;: of pen t-l"-‘]':EE. No
2 - record on vertical.
Thickening of pen trace
Hﬁ T S["Flt- Il.! L ﬂ EE gg on Eﬂﬁt"\vﬂﬁt TEEﬁr[]-
g Lo Sudden shift of pen on
vertieal at O" 26™ 52"
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= litud
~La | - . h Time Periad ey Remnrks
N l Date (Charac. nse G.M.CT AE .t\..*; ﬂv
| { | h 8 8 i AL
i AR A 5 E:, 14 F' Not recorded by North-
B 8 SL‘[JL | Ta e Py 1o
| . e Lig 15 48 19 South component. Rog-
1 e 15 48 21 <3 4 istered on vertieal by
! G : 15 48 23 thickening of pen trace.
| I 15 45 34
| : r
= sont. | ' 6 18 20 Recorded on Iast-West
Ll ] "{)[ § }H 23 <% 1 | 63 componcnt and on ver-
P 8 18 26 tiecal by a thickening
1 of the pen traces. Felt
| by several persons.
See diseussion in text.
'jf-..l 18 Sept. | T e 21 16 50 Poorly recorded, Energy
Sl e Mis |21 17 0F 3 2 D of shock small and
| F |21 18 30 epicentral distance
; large.
|
H) [ 28 Sept. | Ia ¢ 21 13 Al Marked thickening of pen
F u il 21 14 01 traces on all c¢ompon-
| ents. :
60 | 22 Sept. | Ta e 22 16 48 Thickening of pen traces
| | 10 92 16 54 on all components.
G1 | 23 Sept. | I 1 LMg | 18 32 30 <k q Thickening of pen traces
1) 18 32 33 on vertical and North-
1' South records.
|‘12{ 23 Sept. | Iy ¢ 19 49 11 Thieckening of pen trace
| F 19 49 18 on East-West compon-
l ent. Displacement of
f pen trace on vertieal.
Not recorded by North-
South component.
(3 | 23 Sept. | Ta C 19 o3 42 Thickening of pen traces
| | I’ 19 53 54 on all components.
|
64| 24 Sept. | T e 0F 5347 Thickening of pen traces
| 1 M 0 5§53 B2 <k | 11 on North-South and
i ‘ I’ 0 53 54 vertical components.
651 24 Sept. | In |1 Pp 1 02 09 Thickening of pen traces
| 1 LMe | 1 02 15 <3 f) on vertical and North-
| ¢ 102 20 South components.
; | I I 02 33
GG | 24 Sept. | Ta 1 Py 1 34 35 Registered on vertical
| i LMe | 1 34 39 <k | 12 and on North-South
| C I 34 43 components by a thick-
» 1 34 49 ening of the pen traces.

ot e g—

-
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‘ : Amplitud
No. Date Charac | Phase G Tﬁmﬂ T | Ierind s 245 Remarks
M gl Ae | Ax | Ay
1917 h I 5 : 8 1l u 1L
67 | 24 Sept. | la i Pa 1 38 41 Registered on vertical
1 LMg 1 38 42 <} G and on North-South
C indefinite components by a thiek-
] O 1 38 49 cning of the pen traces.
GS | 26 Sept. | 17 @ D 26 08 Dying energy of a dis-
M O 20 35 9 8 tant earthquake. Reg-
I? O 554 istered by North-South
component only.
69 | 26 Sept. | Ila |1 P 13 13 24 All components. Felt by
1 LM 13 13 255 | <& | 37 | 48 | 11 {® a number of persons.
| C 13 130 3l
| I’ 13 13 53
70 | 26 Sept. | Iu 1E 18 34 22 Not reported felt.
i LM |18 34 24 <A | 14 | 29 1
C 18 34 26
F 18 34 51
71 | 28 Sept. | Ta LR 8 16 02 Thickening of pen traeces
e LMpg S 16 05 <} G on vertical and North-
C 8 16 12 South components.
F S 16 47
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DISCUSSION OF PARTICULAR EARTHQUAKES

EARTHQUAKE oF May 30, 1913

The records of this earthquake, which were obtaned at
Berkeley, are imperfect. The time-marking devices on the hor-
izontal instruments were both working improperly, and while
the vertical time-marker is on a separate circuit, no record of
the shock was obtained on this instrument. As a result the times
egiven in the tabulation are somewhat uncertain.

The record on the North-South component was somewhat
obscured in places by the dragging of the time marker, but con-
siderable parts of the record are apparent. The form of curve
written by both horizontal seismographs is very necarly that of
a simple earve of sines. There are, however, certain noticeable
variations from the simple eurve. The record shows a remark-
able similarity between successive wave-forms.

At the Lick Observatory the records are not characteristic.
Microseisms were running on the North-South component so that
the time of beginning of motion was obscured. The time of
beginning of the chief phase on the North-South component
appears to be fairly definite.

EARTHQUAKE oF JUNE 26, 1913

At Berkeley this earthquake was well recorded by all three
instruments, the record on the vertical component being excep-
tfionally good. The first shift of the pens was West and South
and the vertical record indicates that the first impulse was due
to a dilational wave.

The chief phase is somewhat irregular. The records show
several groups of waves of large amplitude separated by intervals
of smaller movement. All the phases on the East-West record
are of smaller amplitude than the corresponding phases on the
North-South eomponent.

At the Lick Observatory the horizontal records were extremely
well written. No record was given by the vertical seiIsmogriaph
at this station. This is peculiar in view of the fact that a most

e

Bulletin of the Seismographic Stations 133

excellent vertical record was obtained at Berkeley. Here, as at
Berkeley, the first shift of the horizontal pens was to the west
and south.

One peculiarity of the records here is the large amplitude of
the waves of the first and second phases. It secems probable that
this is due in part to the effect of resonance, The damping
-atios were quite low at the time this earthquake was recorded.

As at Berkeley, the motion throughout the seismogram 1s
irregular, consisting of separate groups of waves. In general
the phases of the East-West record are of smaller amplitude
than corresponding portions of the North-South record. One or
two exceptions to this statement may be noted.

FEARTHQUAKE OF SEPTEMBER 9, 1913
This earthquake was felt by several persons at Mount
amilton. It was not registered at Berkeley. No sign of a
disturbance at this time could be found on the Berkeley records,
though a careful search of them was made.

At Mount Hamilton, the North-South component record is
somewhat peculiar. No phases are apparent. The seilsmogram
appears to consist of a series of movements beginning 1T:1't11 a
small amplitude and gradually increasmg up 10 a maximuin.
The maximum is followed by a rapid decrease of amplitude.
The periods were very short so that the different st{':illﬂtin‘ns
of the pen cannot be distinguished from each other. In slfute
of the large amplitude in the North-South component the vertical
and Bast-West records show only a thickening of the pen traces
at the time of the earthquake.




