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70 University of California Publications

SYMBOLS AND NOTATION

1. Character of the Earthquake—
I. Perceptible 11, Moderately strong. III. Strong.

d (terrae motus domesticus) Local shock (origin nearby, perceptible
at the station).

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

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

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

2. Phases of the Setsmogram—

P (undae primae) IF'irst phase, or first preliminary tremors,

PR, Waves n-times reflected at the earth’s surface.
S (undae secundae) Second phase, or second preliminary tremors.
SRy Waves n-times reflected at the earth’s surface.

PS Waves ehanged from longitudinal to transverse
oscillation, or viee versa, through reflection at
the earth’s surface.

L (undae longae) Liong waves, chief phase, or principal part.

M (undae maximae)  Greatest motion in the chief phase.

C (coda) Tail or end portion.
I (finis) End of diseernible movement.

3. Nature of the Motion—
i (impetus) Sudden beginning of the motion.
¢ (emersio) Gradual beginning of the motion.

T (period) Time of one complete oscillation.

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

A, E-W component of A.

A, N-S component of A,

A vertical component of A,

International
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographie

rooni ;
o — 37 o2 19789"N. Lat.
A=—122° 15" 366 W. from Greenwich.

Time. All determinations are reduced to Greenwich mean
¢ivil time.

Altitude, 85.4 meters (280 feet) above mean sea level.

(CONSTANTS OF THE SEISMOGRAPHS

Period Magnif. Daomping

Boseh-Omori Tronometer N-S component ... 15s S0 8-1
Bosch-Omort Tronometer E.W ¢omponent ... ... 138 80 8-1
Weichert Seismograph Vert. component ... 68 S0 S-1
Omori Tronometer N-S component ............. 28§ GO e
Omori Tronometer E-\WW component ... 2.08 L g R
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! ; Amplitude
No,| Date |Charae.| Phase 3. }Ii"é.ﬂ p. | Perled A Remarks
EETTE h m s § o I Y . oah |
Y c3l1 34 929 Registered by Omori seis-
Li 6 Aprill Id gg"? i; gi 04 mograph. Slight thick-
| iLET; 15 34 25 -4 5 ening n.f the trace ac-
| LMvi10 34 27 1-1 8 3 | companied by a shift-
c s 34 34 ing of the line.
F 115 36=%=
2| 7 Aprill Ia |ePex | 2 gg ilil
yPs | D .
?L‘E 9 08 43 Recorded on vertical as
Mg |2 08 44 1 a thickening of pen
My [2 08 45 3 trace.
C [2 08 50
K 2 09 19
3|14 Aprill I} | e |13 39=% Dying energy of waves
F (13 59+ of chief phase of dis-
tant shock.
4120 April| Irn |e & 9 13 51 Dying energy of distant
25 3 shoelk.
F 2 384 Barely perceptible waves
on North South. Not
registered by vertical.
0| 6 Mu}fl II, ePx 2{19 18 50 BEarlier phases poorly re-
’ ePg 7(19 18 51 corded,
LS not dizscarnible
:E Lg 7|19 31 56 1
e L:; y19 32 20 1
| My1(19 33 05 | 20 50 |
Mg |19 33 38 16 160
; Mgo |19 38 03 13 | 130 Moderately well recorded
' Mxy2|19 38 1B 12 43 by vertical, but record
' Mgg (10 39 37 10 | 101 | illegible through over-
' Mg g |10 41 12 12 S8 scoring.
| | Mxa (19 42 06 11 25
| r e indefinite
| B 120 20
61921 I‘slﬂf!' Iq i Py |4 58 18
| 1 Pg 4 58 19 4
| iPy |4 B8 20 |
| elg |4 58 30 |
| eLy |4 58 31
Mgy | 4 58 32 lunmeas'|| 4 | 2
| :‘Eh + 5B 33 lunmeas'l| 3
. | C Indefinita -
| | ¥ 4 50 50+
| !
|
| |
| |

International
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Date

Charae.

Phase

Time

S S AR

Amplitude

Perlod

Ag

Hemnarks

10

11

1012
23 DMay

|

June

7 June

8 June

8 June

Il‘*'l‘l

!

I?

bxi @

o

h

10
11

18
18
18
15
19

-0

T

14+

(2=t
20+

30 23
30 33
40 41
41 08
40==

28 30
21 303

13

15

11-15

Dying waves of a long
distanee shoek recorded
shortly after 3 o’clock.

Record illegible on ae-
count of dragging of
time markers,

Dying energy of distant
shoclk.

Barely perceptible waves
on vertical.

A few long flat waves
were recorded by the
vertical seismograph.
Times were uncertain
on account of defective
action of fime marking
magnet.

Dying energy of distant
shoeck; recorded on
horizontal components;
barely perceptible
waves on vertical

Records illegible due to
dragging of time mark-
ers.

Beginning shortly after
7 o’eloek and continu-
ing until 14 o’clock the
ground appears to have
been in almost contin-
uous motion. The am-
plitude of this motion
inerenses and decreages
in an irregular manner,
but several distinet
maxima are apparent,
Periods range from 15-
20 seconds. Amplitudes
cannot be determined,
There appear to have
been several long dis-
tance shoeks during
this time.
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|
1 f l Amplitude - Amplitude
No,| Date :{}lmmc.f Phase | :ﬂi"ﬂl 7. | Period G i Ay Remarks No.[ Date |Charac.| Phase | o %‘%m{% p. | Period Nl 25 Remarks
o iR | — S s Bl N e e |-
(i 101e | | h m 8 | s Ko B ) M 1012 h m s 8 ol it I : :
\[I 12)10 June Ir |oPy 116 12 16 T : | 171 8 July| It e 22 00 05 Dying energy of a dis-
J : ePeg (16 12 10 Well recorded on vertieal, Mx 22 15 35 0 17 tant shock, _
| | eSSy |16 1T 22 but record 1is illegible Mg (22 15 55 10 40 Not recorded by vertical.
| eSg |16 17 25 owing to failure of | P 23 07 05
el (16 21 06 time mugnet on verti- |
ely (16 21 20 cal machine. | 18(12 July, la [ePrx | 4 06 31
| Mg1 |16 22 42 15 | 100 : | iLg [ 4 06 47
My (16 23 20 | 14 13 | iLx |4 06 53 _
1 ‘ Mg2 (16 23 31 14 G0 Mg |4 07 04 10 | 19 Waves of short period
: My 8 My |4 07 09 5 ]2 superposed on waves
| O indefinite C 4 08 27 of longer period. Per-
| I 17 33 30= F 4 14 32 i0od of short vibrations
Ir'*\{ | | 3 -1 second. Vertical
SRR G G i | record illegible.
WP | eLx 13 00 54 ‘
| My1 (13 00 59 7 6 Barely perceptible waves | 1914 July| Ta |(ePr (22 31 25 _ _
- Myx2 13 01 30 ii D on vertienl., Period 12 ePx 122 31 26 Registered on vertical by
Mg1 13 05 41 16 6 seconds, amplitude 2 | e LMg (22 31 37 a distinet thickening of
| Mga (13 08 b1 a0 14 microns at maximum. ~ i LLy 22 31 38 pen trace.
| =0 indefinite G jnotsisearnibia
i R I 13 28+ R 99 39 50
14 17 *]U“EI- Ly S ? 11 32 30 Barely pereeptible waves. | 20125 July| Ia lex E E i‘i’
‘ 12 30 30=% N » verti- '. > = i .
| nunlt ecorded byjivert My |6 17 o1 2 2 Not recorded by vertical.
! ! | Mg |6 18 00 2 3
15/18 June Iz |eP 29 96 35 F 6 19 40
| eLx 92 27 0 : o et |
EL: lﬂg 2% D; Tl;‘;iﬂﬂ:ﬂﬂﬁétﬂm within 21| 6 Aug.| It 8 21 39 30=x In East-West component
| Mg1 |22 27 30 G 4 . gl | bl 15-16 | — IR record interrupted by
. A — - " ; Ky i) 1 r :
My 122 27 34 5 5 Not recorded by vertical e ks changing of Ehf}miﬂ'
Mgo 22 928 07 G G = ; Barely perceptible
Myo |22 98 18 5 4 1 waves about 22 o’clock.
| g Eg ?B :;8 - | =0 First half of record very
| 99" 31 803 221 9 Aug.| I? lex i :; 1‘; poor
= 59 5 .
16 “_) July Ir ||'E' E}: 8 03 50 | E i not determin'bl 51
e . 3 } L Ly i F
J e ‘:-E.r: g gg gg : Me 1 Hj },'? g; }EE 78 Registered on vertical
e Se 8 09 10 , E'.}EE 5 :3 or E'; Q4 but time marks are ob-
; Me1 | 8 14 08 193 | 162 L cannot be distinguished ; B35 o5 905 :;ﬂ 37 literated by over-scor-
Mg » - 17 - 1 with tainty l I A 171 e Snend s == 44 ing. Phases not dis-
Mo [ B 17 17 15 981 certainty. M 9 97 90 15 : :
Mx1 | 8 18 04 10 | 141 . ].' “"'ﬂ o 99 133 16 i tinguishable. Max. amp.
Mga | 8 18 10 = |9 | s = 100 30 miecrons, period 16-
1o | 218 | Moy [-2 20 41 | 16 e
| Meg4 (8 19 06 | 11 |283 o indefinite sec. 5
Mxz [ 8 19 48 11 208 2 19+ Probable record of earth-
| | C 8 32 53 ) Nib record on vertieal, F ‘ = quake in Turkey.
K 1 -+ ue to temperature o9 | «m | ]

SR ¢changes, Etﬁm.{y mMasy 1 =3 |17 Aug. I? © 19 36 36 a0 19| — | — |Barely perceptible waves
had slackened against 01 04 : in North-South compon-
safety stops. = F = = ent. Not recorded by

: vertical.
1
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| g Amplitude =3
No.| Date  Charac.| Phase | & +rG p Period i l, TR Remarkg
i | I| R Yol
*_r I!I-l‘.'.'r ’|h 1]:; 138 8 o8 F H g iF
54/18 Aug.l Tz [|ePg |21 12 2 » not distinguishable,
| | ePy |21 12 31
el (21 14 36 No record on vertie
J eLx (21 14 45 Steady mass ﬂgain[:slfz
| My1/21 14 56 6 15 safety stop due to tem-
, | Mg1121 15 11 6 30 perature change.
| Myo2i21 15 18 7 1L
Mga (21 16 09 ) 27
‘ C I.21 19 47 Arizona earthquake.
| B |21 283+
25|24 Aug. Ig T 5 10 35 Slight thickening of line
| 1n both horizontal com-
ponents, No record on
vertical.

26 130 Aug. I+ ley i Bg 3;-_1 Registered on vertieal by
ex 53 3b thickening of pen trace
eLg?|4 53 49 ‘
e Lix 4 53 54 Main waves fairly well

Mg1 |4 53 o7 2 6 recorded by Omori,
| Myxi1|4 53 06 J though much frietion
| C nEt ngHEErilgit‘ 0 1S evident. Periods and
| T ‘ =~ amplitudes as follows:

N-S E-W
Max. amp. 8 4
Period 2 3
|
07 9 Sa
& ‘| 12 L]‘lt IIId e 1"Eftﬂ1t;"'aTEHt- Boseh! Omo 'l
| {LM |17 7 a5 Tl

C 17 30 48 e Pen off paper during

F |17 33 48 maximum movement.
|  p ﬁm't}]l: Sggth Boseli{ Omo)|ri |

LLM 17 97 475 £ 220

b2 T 27 V5T
| Mj 17 27 59 1’} E?

C 117 30 38 - =

F 17 38 47

1 Vertical
l 27 37 1 -
LM iy o7 g7 (49 o
| Mz 117 28 o1 1-13 60

C not discernible
| F 37 30
J
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| | T Amplitade
No, Date 1Uhnrac. Phase G M. C.T Period | Remarks
IL . - (5 ¥ ’ A'H A:‘ 1 A"
02 | | h m s S k| m it
27112 Bept.| IIIg East- West | Omori |
iP 17 27 38 | 3-1 28
1 LM (17 27 48 1-14 | 140
Ms (17 27 &3 14 | 164 Reeord ¢ ‘smoothed out,'’
Mg (17 .28 00 2 1130 no minor irregularities
& 17 29 383 as in case of DBosch-
K 17 32 19 Omori records,
| North-South| Omori!
|- 1P 17 27 36 13 25
| A LM (1T 27 45
: Ma [1T 27 52 3 166
| C |17 29 26
I’ 17 32 30
£)
2829 Sept.| Ly ;"I % E; i‘: 19 . No phases distinguishable.
X
| Mg (21 55 37 17 3
E 99 52+
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Latitude and longitude of the center of the seismographic

room :
d—237°20"24"5 N. Lat.
A—121° 38" 34" W. from Greenwich.
" Time. All determinations are reduced to Greenwich mean

¢ivil time.

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

CONSTANTS
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CONSTANTS OF THE STATION

CONSTANTS OF THE SEISMOGRAPHS

THE LICK OBSERVATORY STATION

7

International
Seismological

Period Magnif. Damping
F'rom April 1 to June 18, 1912—
Wiechert Seismograph N-S component........ 7 80
Wiechert Seismograph E-W component...... 7 80
Wiechert Scismograph Vert. component...... 5 80
From June 18 to August 9, 1912—
Wiechert Seismograph N-S component...___ 3.5 80 8:1
Wiechert Seismograph E-W component.... ... 3.9 80
Wiechert Seismograph Vert, component....... 3.5 80
From August 9 to September 13, 1912—
Wieehert Seismograph N-8 Component....... 45 80 8:1 -I
Wiechert Seismograph E-W component........ 4.5 80 8:1
Wiechert Seismograph Vert. component...... . 3.5 80 8:1
From September 13 to September 30, 1912— i
Wiecchert Seismograph N-S component........ 4.0 80 §:1
Wiechert Seismograph E-W component.....__.. 4.0 80 8:1
Weichert Seismograph Vert. component. . .. 3.5 80 8:1 |

Centre
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T Amplitude
No,| Date |Charac.| Phuse | o a''v p | Period P T T Remarks
E N v
iz h m =8 4 L i i
1|20 Aprill I? 1 2 00+ 18 3 J Simple sinusoidal waves.
2 121 Aprill Ig ePex| 6 16 13 ePy not distinguishable.
i LMy| 6 16 13.5] < % 1
iILMgx! 6 16 14.5| < % 8 6
C 6 16 18
F g 18 25
325 April| Igvy | e 0 27 53 Phases not distinguish-
7 1| —| — able. Registered in all
F 0 31 55 components,
J
427 Aprill Ig 1 P 6 05 07 :
iLM (6 06 0B.5|] <% 5 3 Not recorded by vertical.
Mx2| 6 05 10 < 3 2
C G 05 13
F 6 05 17
5|27 Aprill Ta [i Py |17 10 47 Recorded in all eompon-
1 LMy |17 10 48 <4 19| 14 3 ents. Time on horizon-
Cy [17 10 53 tal records is uncertain.
Fy: |17 11 02
6|6 May Iu @ 19 17 35 Recorded by East-West
e LY [19 30 95 machine. No disturb-
Mi |19 32 57 18 39 ance apparent on
M2 [19 36 35 14 19 North-South record ex-
Mg |19 37 40 16 2() cept a few long flat
My 19 39 47 11 19 waves about time of
F 19 33 30 Mg 1 ‘
Not recorded by vertical.
T7 ¢ May(~Ias B 11 50 56 - :
i LM |11 50 59 6 4 Not recorded by vertieal.
C indefinite
F 13 sl Ak
819 May| IIIq f Py (17 17 19 [elt by several persons
i ' 1 Pex 117 17 20 on mountain. Accom-
VEMOITE 1T 21550 <R 228 36 b panied by sounds,
C L7 T 26
P 17 1T 85
921 May| IITq i Py |4 58 04 | Felt by nearly every one
i i Pex | 4 58 05 | on the mountain.
iLMzy| 4 58 06 | <% | 63 97 | corded by Ewing du-
1 LMx | 4 568 07 <4 | G9 plex seismograph.
C 4 58 29
F 5 00 BH8
|
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: Amplitude
No.| Date [|Charae| Phase| o 3 oq, |Period TN | i Remirks
i lﬂiﬁ Ale THl R 8 m b 15 :
1028 May| Ila |[i Pes (21 45 13
i Py (2L 45 14
| iLMpy/21 45 145 <% | 22| 25 |
i LMy 21 45 16 e J
C 21 45 18
F 21 46 17
11| 7 Junel Ig HM (21 59 05 6| 8| 1 |Sudden displacement of
the pen in all compon-
ents.
12| 7 June| Iy [iM {22 15 50 — | 10| — [Sudden disturbance in all
5 “|'F [ 15 8l three components.
131 9 Junej I[qg [iPx [23 53 12
iPy [23 53 125
i Py 123 630 13
LM 123 53 16:8] <& | 11| 15 1
C |23 53 24
I 23, 93 D7
14{11 June|l Iq i P 0 3R 5T On wvertical slight shift
iLM |0 38 59 < % 8 (o s of pen and thickening
C 0 39 02 of trace at 0" 38™ 57*
1 0 39 15 o’cloclk.
15 1112 June! 1% @ 12 50 48 North-South component
M {13 03 49 2() G only., Dying energy of
0 13 9254 - chief phase of a dis-
-4 tant shoclk.
lﬁ:]:; June| 17 B fnﬂtiliﬂc{*rniblu Doubtful shock, Not re-
| A LM (17 35 056 | <% 200 | 656 | — | corded by vertieal. Not
C not discernible reported as felt. No
| o7 35 42 report of any artificial
| disturbance at this
time,
- ¥ I | & I - : .
17113 June| Tg? i P 18 22 53 Doubtful shock, Horizon-
1 LM (18 22 54 <o | — | — |[tal components only.
| C ' not diseernible f
| F (18 22 56 |
18{13 June| Ta [iP |18 57 40 |
1Py 118 57 41 |
R T8N 57 O NS = T fie = SIS
C 18 57 46 |
F 18 97 39
|

Centre

International
Seismological
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.' Amplitud
No Date  Charace.] Phase G. Em@ o | Period il o s Remarks
I E “’tH A\'
1012 h m s s e | a| e =
19|14 June I IEP 0 37 3l
eLy (0 37 54 | |
e Lgxy | 0 37 55 l
| M Hor 37 58 | a1 24 2
| C 0 37 58 |
- I¢ 0 38 02 i

20115 Junel Ig 1P 420 387 85 Slight thickening of pen
i i LM 120 37 33 <%| 8| 6| — | trace on vertical.
| C indefinite
I F 203 Tt
|

911923 Junel ? &5 18 07 38 Slight mieroseisms run-
i My |18 08 44 O I e [l 3 ning may obscure ree-
: Fv (18 00 04 | ord on horizontal.

1 i N.B.—Blasting was going
| ' on on road below ob-
: servatory, and while
. time of blasts, on this
| . date, was not recorded
1t 18 possible that this
| 15 result of a blast.
|

99125 June Iq [P |14 26 90 ! Driving elock of vertieal

1 iLM |14 og 921 | <& 8 7 | — | machine out of order.
G 11426025
P {14 26 40 |

| | . : :

231926 Junel Ig |iPx 121 40 09 L P not discernible on
| iM 2 40 10 | <% | 16| 8| 1| XEast-West or on ver-
| F o1 40 12 | tical.

94129 June! Iqg (IM (22 49 356 | | No preliminary motion

( 23 49 58 I ik ‘ g1 19 2 apparent.
| F 122 50 00 | | |
r

95 1 30 J““Ej Ta e P 2 91 06 I : 'Nﬂ‘\'ﬂ'rtiﬂﬂl record at this
| LM |3 21 07.5] <¥| 2| @ time.
| | C 3 21 10 | | |
| B [E T | | |
| , ; i : I L ! 3

2G/30 Junei T [iM (10 37 56.5) <%| 6| 2| Slight thickening of ver-
| l'c h9 37 58 | | tical pen trace about

| i : . | | 19% 375 58",
| | | F (19 38 03 R
i : 1 July| Tg leP | 9 99 97 1 ‘Not recorded by vertical
| - 1 LM : 2023 35,0 = =3 4 |
| G |2 23 40 |
| ’ F ] 2 23 44 Bl |
| . P, prinsses. 1= | oo | o |Shift of pen in all com-
31" .| . : oo I
.I.HI 3 Julyl In i M ‘ 0 58 1o (LA | ponents.
\ | ' | |
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2
: | o Amplitnde R
No. Date. |Chnrae,| Phase E.an{?- p | Perlod B e emnrks
o : | 5 e M ;
o A llé 11;+u g A large distant earth-
2017 July | quake was recorded
| after this time, but
owing to binding of
dampers the horizontal
records are meaning-
less. Vertical clock in-
, terfered with by sheet.
| :
| | : . lap 926 01 No horizontal record; due
BUISI Bl 1}31\: nﬂ 96 03 9 93 | probably to hmdlﬂg of
: | T |90 926 09 dampers.
| |
3111 Julyl I-1aiP |8 53 42 All components.
| i1 LM |8 53 43 1-2 46 | 27 7
C not discernible
F g 54 36
32119 Julyl IIq [iP |4 06 13
| i Lgv | 4 06 25
| 1 Liv 4 06 24
| My | 4 06 206 1 33
Mex | 4 06 28 | 3-4 |[291 | 336
C 4 06 o4
F 4 08 01
33 12 July Ia | iM |18 06 37 | <%| 3| 2| 1 [Sharp shift of pen in all
components,
I
34 12 July Ia [iMy [21 87 36 | <3% 3
| 1 Mex |21 87 38 | <<% | 16 0
C not discernible
‘ | F |21 37 40
35|12 July| Ia [iMv [22 30 06 | <% 1
i 1 Mgx (22 30 07 SR [ 2 )
| F 22 30" 09
|
36 113  July| Ia e 19 43 53
1 M 19 43 53 | <% | 12 4] 3
| C |19 43 56 |
| F |19 43 50
| |
37114 July| IIIg i Py |22 31 09 | Felt by a number of
1 Pes |22 31 10 people.
1ILMexi22 31 12 | 3-4 |197 | 412
1 LMy 22 31 13 'b 14 37 |
| C |22 31 19 |
| | B le2 31 46 |
| |
!
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Ti Amplitude
No. Date Charne.| Phnse G Hm{? T Period
& . . a ﬁ-: A:‘. At;
1012 'h m s 5 e
38(18 July| I¢ 1P 10 49 17
i LMy 10 49 19 | < § 1
i LM 10 49 19.5| <% | 10| 6
C 10 49 21
F 10 49 38
|
3019 July| Ia eP (21 23 32
WM (21 23 335 <%| 3| —
C |21 33 55
F |21 23 38
40|22 July| Ia [iPy (18 47 27
i Pex |18 47 28
HLM [18 47 29.5| <% | 19| — | 3
C [18 47 32
F (18 47 44
41122 July| Iq [ePe |22 12 09.5
KHLMz (22 12 10 | <& | 6
Cg (22 12 11
Le (22 12 15
42(23 July| Ia |iPe |3 38 21 |
HILAM |38 38 225/ <%l 3 3| 1
C 3 38 21
F 3 38 29
43 123 July Ia ex (19 59 31.5 |
| M 19 59 34 | <& |[>11| 11| 8
C |19 59 36
| F 10 59 44
44|93 July Ta i Mex |20 05 39 [ <% |>19| 16
i My (20 05 40 | <% 3
F (20 05 41
> |
45|23 July! Ig¢ (iM |20 05 46 SRS R B LR
C (20 05 47 |
| F (20 05 49
46|93 July, Iq¢ [dM [20 056 65 [ <<% | Y | 15| 3
Q (20 05 58
| I [20 06 03
| | )
47|23 Jnlyl Ta [iM (23 19 06 [ <& | P [ 11|
| | B {23 19 07
| |
48|94 July| Ta [iM |0 57 85 | <% |t | 13| 2
| R 0 57 37 | |
L |

Rowmarks

—— — e

——— e s

|
|

Not recorded by vertical.

Vertical record illegible
through over-scoring.
Displacement of pen
on N-S component at
238 12 0955,

Confused chattering of
pen on E-\W at time of
maximuni.

Confused echattering of
pen at time of maxi
mum on East-West com-
ponent.

Confused chattering of
pen on East-West rec-
ord.

\Confused chattering of

pen on East-West ree-

ord.

\Confused chattering of
pen on East-West rec-
ord.




S84 [niversit (/] ﬂf Calffﬂl‘ﬂ'fﬂ Publications
| It Amplitude
No.l  Date Charae | I’hase | G, M.“lg_m Period o | s Remunrks
| - | |
PR S LRI #i'u'“Sdﬂ Hift of
49124 July 1 i M e TR LK R o ucdden shily OL pen. on
9I 4 e :Z" TSRS | vertical at 7 30 33.
F 7 30 39 |
s0l24¢ Julyl Iqg [iM |17 57 38 | <%| 9| 3 Sudden shift of pen on
a 0 17 57 30 vertical at 17" 57™ 38",
K 17 H7 43
51094 Julyl Ig [iM (20 02 40 ~ 3| 1 9 2 |Confused chattering of
| . O 00 02 41 pen on East-West ree-
| 10 20 02 44 ord.
52024 Julyl Tg |idMy (22 00 56 | < & 3
| i Mgx 22 09 57.5| <& 10| 9
0 29 09 5/Y |
K 225910000
53|25 July| 14 leP (18 00 05 |
iM |18 00 06.5] <% | 11| 5 [<1
l @ |18 00 07
' F (18 00 08 |
54 |26 July I :i M 23 44 52 | <& /[ 9 | 4 | 2 |Registered in all compon-
( 23 44 54 l ents.
B 192 34 57 |
Ho | 30 July| Ig et L] 95 — |The record from July 29,
| 1912, 17" 33™ to July
| 30, 1912, 17 40™ is for
| the most part illegible
| on account of failure
of time markers to act.
During this time threc
| small disturbances oec-
| ecurred. One of these
j | 1s recorded by the ver-
| fical,
66 (1 Aug.| Ig @ 9543 BF No record on wvertieal.
M 2 43 275 <& | 17 4 | Doubtful shoek.
| F 2 43 929
Y Aug.[ Tar AGM: 10280 29 | 19 0 i 3 [Shift of pen in all com-
| | - ponents.
| .
5810 Aug.| Ta |ePe |5 29 09 Thickening of pen trace
| HLMg|5 20 10 | <#| 1 at 5"20™ 10* on both
Cg b 20 12 North-South and wver-
Fg 5 20 16 | tical records.
| |
. |
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D Cl P Timo J\-Iﬂl’l”lﬂﬂﬁ
No. nte LT, I8 G. M, C.T. Perlod | A T A . A Réemarks
¥ N v
— _— —— — : | ==
1612 h m = s 13 i I
59110 Aug. Ig (el 130 14 06 Shift of pen on vertical
1 LM (20 14 OR <4 2| — at 20" 12 05",
C 20 14 09
20014 22
6011 Aug. Ig e 5 08 10 = 2 Not recorded by vertieal.
K o 08 25 ~ Thickening of pen
trace on North-South.
6117 Aug.| Ta e 3 490 66 | <%#| 2| 38| — |Thickening of pen trace
M 3 an 09 on vertical component.
F 3 a0 21
62 (22 Aug.| Ig @ 6 97T 923 , | Shift c:'f_;Een on vertical
M 6 97 34 } 3 4 i at 6 L{"’3E"‘_ followed
P G 97 40 by a thickening of the
. pen trace.
| ] & &
63123 Aug. T ?‘ 2 gg i}l, <8l 1 ® Rimréhusﬁutdlﬁﬂﬂﬂi
% £ by vertical 2
|
G424 Aung,| IIg |1 Pex |5 10 17 CDRquEdEEh:t‘t,R?rTg of
TP 5 10 18 pen on ILast- v est com-
i LMx| 5 10 18.5| <% 26 ponent.
My | 5 o 6
1 E“‘ ,; {g _]:;_.g 3 Felt by at least a dozen
i 5 10 53 I]EDP]E.
63(26 Aug.| Ta | ems |2 30 33 e Bast ahand
E;FH 5 0 41 -vg 4 tical Eﬂﬂ]l’lﬂﬂﬂﬂtﬂa
f F 2 30 aT ,
I 16 | 1 T "]
o0l20 g Ta e piBI USRS o e
;.,I” r}: ii aé | S ord on vertical.
67|3 Sept) la |iPy |9 13 36 |
| i Pee [0 13 38 |
! iLMy| 8 13 385 <% 3
i IiIJ}'IEH 9 13 40 <G - 0 4
| F 0 13 44
6S |8 Sept.| Ta |[iPg (20 3769 e, Not recorded on North-
& s (20 s 0.6 < . et :
|1 II;M}' |Eg 32 09 [ vertical by a shght
% thickening of the pen
| | trace.
| i
| |
G9!0 Sept.| Ig (i P 3 14 =2 _ A |
I | HLM |3 14 ES#SE <3| 44 2 4 |
| [N 3 14 28 | |
| | 'F |18 14 47 | L Ly W L

——— e —
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Tl Amplituda
* < me
No Date Charac.| Phase | & N @ T, Perlod e X Remarks
& 012 | h m 8 8 i L (1 . ‘
= gy 17. 38 13 Thickening of pen trace
e e G .,"Erl 17 38 21 <1 9| —| — | on North-South and
vertical components.
Beginning doubtful. Mi-
croseisms running at
this time.
- ot T i P 1 10 23 Recorded on vertical and
L ELOREED 2 iL-.‘?-h; 1 10 29 < 3| — | — | North-South compon-
Op indefinite ents as a thickening of
Fg 1 10 43 pen trace at 1" 10™ 29°,
72110 Sept.] Ig¢ |iM |16 37 48 <} 4 | — | — [Shift of pen trace in all
components.
73110 Sept.| I ¢ 19 43 21 Shift of pen on vertical
’ E ; i LM [19 43 225 <& | =l = and North-South com-
C indefinite ponents at 19" 43m22s5,
I 19 43 33
74 (10 Sept.| Ia 7 23168 63 Slight disturbance of pens
1in all three eomponents,
70 (11 Sept.| Ig er 1 51 01 Not certainly recorded
elg | 1 51 08 by vertical.
Mye (1 51 08 < 4 4 1
(g 1 51 10
F 1 51 15
76 112 Sept.| Ig i 0 35 05 G 5 1 (Sudden displacement of
pens i1n all three com-
| ponents.
l :
7712 Sept.| I : g 39 94 4| 3| — |Displacement of pens in
| all three components.
| |
*78|12 Sept.| IlIg East-West | ‘
iP (17 27 28 | |
i LM |18 27 33.2| <% | — | Pen dismantled.
" |
North - South! J Recorded by Ewing du-
i P 12T 2R ; plex machine. Com-
i LM |17 27 33.2( 31 501 plex motion in all com-
C 17 27 43 | | ponents, Minute vi-
F |17 28 30 | brations superposed on
| vibrations of longer
1 | period and greater am-
plitude.
I
Vertical |
i P 1@ 27 27 o | |
*i LM |17 27 33.3% <% | >200 | Motion limited by safety
l | | | stops. '
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Amplitn
Hﬂ‘i Date |Charac.| Phase G. .!Ix;l.nl?? T, |Perlod '1_' :l dHJ; Remarks
E N | Ay
} 1912 h m s 8 ra ] s
Beginning about 19
| o’clock Sept 12 and
| continuing until 17
| o'clock Sept. 13 there
| 18 considerable miero-
seismi¢c movement re-
| ‘ corded by the seismo-
| graphs. During this
; time there are three
| | disturbances of the pen
| i trace. All these dis-
| turbances are more
marked on the East-
| West record than on
i North-South. In only
one ease 1s there a ver-
i tical record (see No.
| | 79). Times of oceur-
I, I rence of these distorb-
ances are  Approxi-
| mately
202 50™ 05°+~ Sept.12
0" 09™ 15+ Sept.13
28 38" 15+ Sept. 13
79112 Sept.! Ig [eP 20 50 03 .
1 LM |20 50 08.5| <% | 3 Shift of pen on North-
F 20 50 20 South and vertical com-
ponents at 204 50™ 0855,
R0 |13 Sept.| Ig |eP 19 02 94 | A thickening of pen trace
i LM 119 02 99 < AR accompanied by a shaft
F 19 02 34 - of pen on North-South
| component at 19" 02=
: 24%. Not recorded by
E vertical.
81| 13 Sept.| Ig Mgy 21 53 14 < % 'i 25 | 12
My 21 B3 15 g | <l
F 21 53 19
82 | 13 Sept.| Ig e confused by |minute mark
M 21 54 0l < 3 1 1
F 21 54 05 ]l
|
83| 14 Sept.| Iq i Pe 1 31 19 Not recorded by vertical.
le Py 3 31 19 - |
iLMx|3 31 24 | <% | 1
AiLMe|[3 31 25 | <& | 4
. F 3 31 o4
|
|
| |
| |

*See discussion on poage 93
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F
I Amplitade - ‘ Amplitud
= ‘ Time No. Date | Charne, Phase | - Tlm‘e P e plitude
',:-..-g,.\ Date Charac.| Phase | = 3 0. 7. Period A TR Remnrks l _1: G, M. Q. T. | eriod | TR Remnika
— iy 1012 R 37 e e
| 1912 h m 8 5 B K = - Q : ‘ 2 ; = o
. B 92117 Sept.! Ta |i P |16 5 5 % .
84/14 Sept. Ia [ePwx |18 27 08 | i Lit: 16 58 10 =N, Registered on  North-
v TR I pift 52 | MIx16 58 12 | : South and vertieal eom-
}h?J,,w..-»..-,lS EH ﬂ:!r P - e B 16 58 ]; ponents by a thicken-
| E:"IE '}E ;g gg,{] . E | ]_]],g of thE pen tl‘ﬂtes.
F |18 28 23 93|18 Sept.| Ta |i Pex | 1 3°025
| i LM | 1 33 04 <1 i G
85|14 Sept.! Ia leP! |22 44 10 = Not recorded on North- C 1 33 06 :
iM O[22 44 9] < 3 9 South component. Dis- It 1 33 10
F 29 44 35 placement of pen on ; e _
vertical at 22" 44m 259, 94124 Sept.| Ig EH ii ig 35115 Registered on vertieal by
g k: a thickeni ‘
86|15 Sept.| Ta |erx 1 38 16 Slight shift of pen and év 14 45 43 fram: Bnpug: of thietosn
ev 1 38 18 thickening of pen trace Mg {14 45 46 < % 4
My |1 38 29 < 4 1 on North-South record. Myx114 45 49 <3 3
Mg |1 38 20 < % 4 ’ K 14 45 58
F 1 38 31
95 24 Sept.| Ig leg eg conf 1
87115 Sept. Ta [iM (16 38 13 [ <3| 8| 3> Barely perceptible thick- iLMy 21 04 04 | < % 1 Eaeism;,lEEd Sl
C |16 38 17 ening of vertieal pen | | i LMy 21 04 05 < 3 4
F (16 38 45 trace. } 1 Lg 21 04 06
. : | | Mg1(21 04 07.5| <% | ¢
84115 Sept.| Ta |[iPg [22 45 17 Registered on vertical by My2(21 04 08.5| <% 5
e b0 45 91 a thickening of the pen F |21 04 16 < 3
iLg (22 45 924 trace from 22"45™ 23" : |
Mgq 22 45 96 < 3 to 224 45m 335, 96 | 25 Serjt.i Ta e 0 51 30 North-South record blurr-
Mga |22 45 30 < ¥ 4 F 0 51 44 vertical,
F 122 45 33 |
2 | O7 | 25 Sept.! Ia ley 16 26 26 . Registered on North-
89|16 Sept.| Ida |ePrx |19 55 H3 | Registered on North- | egy (16 26 28 Sﬂ_uth component by a
e v 19 55 58 | South and vertical com- | Mg |16 26 33 i 3 thickening of pen trace.
€ N 19 55 59 ponents by thickening My |16 26 37 =k 1
iLg [19 55 59 | <+% 3 of pen traces. F |16 26 4l |
Mg 119 56 07 | <3 4 - | : f
k 19 56 11 1 98125 Septf iy :‘-" ig gg gé | Thickening of pen trace
| E ; erti
90|16 Sept.| Ta | e [23 23 58 | Registaredl lont North: ev |19 53 40 PLIVEERE e
1*"_.1 28 24 10 | <% 2 South and vertieal ecom- | Mg (19 53 455 <% | 3
I 23 24 14 ponents by a thicken- AN TN <1 :
| : ing of pen traces be- | | ¥ 19 53 93
ginning at 23" 24™ 107, SPerul - B
> - 2 09126 Sept. Iy e Pry |17 03 37 J : Barely perceptible thick-
91 (17 Sept. Ia |eg D 19 07 Registered on North- | | iLM (I7 03 41 [ <% | 4| 3| — | ening of pen trace on
EV E %g %_1} | South and vertical com- | L7 087 02 vertical at 17° 03™ 41%
N - - = onents by a thicken- " —
Mei| 2 19 14 | <%+ 3 ]i]ng of pen traces. : 100{ 26 Sept.| Ia jegx |22 21 47 Recorded on vertical by a
Meg2; 2 19 20 | <1 3 | ey (22 21 b2 ) thickening of pen trace.
Mza| 2 19 921 | <%| o Mgy (22 21 56 | <2| 4| 8| —
F 2 19 23 | K 23 22 04
n |
|
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90
Amplitude , - ‘.I-:
No| Date |Charac|Phase| g 3r'0.m. |Period|TUTEA AL Wi
o (R Sl G .
i 111 lTl ;1 Recorded on vertical by a
101727 Bepk: Sla SIS XSG S iE thickening of pen trace.
&
Tig. (15019748
MH 1 10 al) *"{? 4
Mz |1 19 B8 | <2 ©®
F 1 20 02
. 1= Recorded on vertical by a
- (3 3
102 27 Sept.| Ia EE ;g 1:; }*Sg thickening of pen trace,
Ny |@ sl
My (280 16 26 =S 30|
My (23 16 27 | <& 4
Mpa(23 16 30 [ <®| 3
F [23 16 33
|
Recorded on North-South
alia 2 19 49
104 28 Sept.| Iy SiE & }5 EI by a thickening of pen
“3;[ o 13 13 | <& 4| — trace. No record on
;:ﬂE 5 13 16 vertieal.
104/ 28 Sept.| Ia ¢ 16 40 185 .
M 180 A0 sl S 3| 8N [E ==
My (16 40 31 1 1
Mex116 40 32 | <& 3| 3
F 16 40 33
528 Sept. . 19 a6 06 :

105 ept.] Iq iil’sl b ig A Al e All components.

Mgy [19 06 12 < 3 9 | — |Thickening of pen trace
F |19 56 17 on vertical.

10620 Sept.| Ig ! 1 49 09 Slight thickening of pen
trace in ISast-West and
vertical components.

107, 29, Sept,| Ia ! 1720 19 — | — | — |Slight thickening of pen
trace 1n all three com-
ponents.

108 20 Sept.| Ig .e;[ %g gg Eg 2 : Registered on North-

~E 19 e S 3 E== Sounth and vertical com-
Fe 96 49 ponents by a thicken-
ing of pen traces.

109/ 29 Sept.| Iq IEE.I EE gf{‘ gé Zrull Thickening of pen traces

i?E‘-' s 3‘3 12 o= et | BREES B = in North-South and
B e AR B vertical components,
|
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r : | T Amplitude ',
No. Date | Charne.| Phase G.M.IE{‘T. Period Al A2 ! Remuarks
y ) | A | Av |
Ju12 h m s “ i o I |
110} 30 Sept.| Ia ey |1 14 34 i Registered on  North-
€ g 1 14 35 3 South and vertieal com-
IE[E I 14 43 <3 2| — | — | ponents by a thicken-
k 1 14 49 | ing of the pen traces.
111

30 Sept.| Ia feg 15 33 51 | |

pen trace,

Mex 16 34 00 < 3 4 3! —

‘Registered on vertieal by
a slight thickening of

NoTeE.—In addition to the earthquakes which are reported here
as registered at the Lick Observatory there are from seventy-five
to one hundred minor displacements of the writing pens of the
horizontal seismograph the nature of which is at present uncer-
tain. These disturbances have previously been deseribed in the
bulletin of this station.® Since both components of the horizontal
are derived from the same steady mass it 1s possible, in those cases
where the disturbance is not registered by the vertical seismo-
graph, that they are due to some instrumental defect. It is also
possible that they really represent very weak focal shocks whose
energy was too slight to permit the registration of their vertical
component. Since their nature 1s unknown it 1s deemed inad-
visable to include them in the systematie report of the station.

* Univ. of Cal. Publ. Bull. of Seismographi¢ Stations, no. 2, p. 25.
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DISCUSSION OF PARTICULAR SHOCKS

DisTANT EARTHQUAKE REGISTERED Juny 7, 1912

This earthquake was recorded at the Berkeley station by the
two horizontal component seismographs. In spite of the fact that
the record appeared to be unusually well written it was impossible
to determine the time of beginning of the chief phase. There was
no well marked change in amplitude, period or character of the
waves whereby this point eould be determined with any certainty.

At the Lick Observatory the horizontal component records
were meaningless on account of the improper action of the
dampers on the horizontal instrument. The fact that there had
been a disturbance was evident, but 1t was impossible to tell
anything about its character. The vertical instrument was not
im condition to register an earthquake since the driving clock
had interfered with the sheet.

TELESEISM REGISTERED AvcgusT 9, 1912

This earthquake was recorded in all components at the
Berkeley Station, the main portion of the disturbance being well
registered. On account of the distance of origin the first and
second preliminary tremors were so poorly registered that it
was unpossible to make a determination of the distance of origin
from this station. ‘While it was impossible to determine the
epicentral distance from the records of this station it seems
practically certain that this is a record of the severe earthquake
which oceurred in Turkey at that time. While there was a con-
siderable amphtude of the motion of the ground at the Berkeley

Station this earthquake was not registered by the instruments
at the Lick Observatory.
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MODERATE EARTHQUAKE OF SEPTEMBER 12, 1912

At Berkeley this earthquake had an intensity which corres-
ponded approximately to ITI of the Rossi-Forel scale of intensity.
The motion, as registered by the seismographs at this station, was
quite complex, consisting of waves of small period and amplitude
superimposed upon waves of considerably longer period and
amplitude. All the records showed that there had been a con-
siderable amount of chattering of the writing pens as they
moved over the surface of the record. The vertical and North-
south components of the earthquake were well registered. The
writing pen on the East-West component was thrown off the
recording drum at the time of the beginning of the main waves
and 1t remained off during the registration of the chief phase.
The Omor seismograph at the Berkeley Station wrote excellent
records in both components but they show the effect of frietion
and resonance to a considerable degree. These records were con-
siderably “*smoothed out'’ by the friction, only the larger vibra-
tions being recorded, and they show no evidence of the smaller
vibrations of shorter period which were exhibited by the more
sensitive instruments. Further, a comparison of the records of
the same component as written by this instrument and by the
Bosch-Omori seismograph shows that there is a considerable
difference in the character of the seismograms aside from the
effect of the greater friction in the Omori seismograph. Tlus
difference is undoubtedly due to the lack of damping on the
Omori seismograph.

At the Lick Observatory the earthquake was felt by most
of the people around the main building. The following are the
Himes of oceurrence as given by various observers at this place:

h Im 5
H. D. C. 4 27 a4
W. YW G 3 27 37
Ao A B ] 21 42
R. H. T. 0 21 47

The earthquake was registered by the Ewing Duplex Pendulum
seismograph. Only one of the three components was completely
recorded by the Wiechert seismographs at this station and the
shock appears to have been too strong 1o he [}l‘npt‘l'l}' l‘t"f.___r'l'.‘-:tr:}l'EJ
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by instruments of this type. The writing pen on t‘hg Fﬂﬁt—?&reﬂ
component was dismantled at the time of the b.egmfnmg of the
chief phase so that no further record of the motion a0 that com-
ponent was obtained. The vertical component machine was ap-
parently much affected by the motion. The first part of the
vertical record is clear and distinet. but immediately after the
becinning of the main phase the pen shifted a considerable dis-
tance to one side and thereafter the record is impertect, being
limited on one side by the safety stop. Besides this the driving
clock of the instrument appears to have been considerably dis-
turbed by the motion. The velocity of rotation of the drum
during the time of the earthquake was greater than the normal
rate and it is quite probable that the clock ran irregularly during
the whole time of motion. For this reason the time of beginning
of the main phase in the vertical component is regarded as un-
certain. In the North-South component the record was complete,
the main portion consisting of a series of long chattering swings
of short period.

The distance of the origin of this earthquake tfrom the Lick

Observatory and Berkeley Stations was caleulated by the aid of
Omori’s formula for origin distances from 50 to 200 kilometers
distant. The formula is okm — 6.86 ysee  8.1km #
Where @z 1s equal to the distance of the origin from the observing
station and y 1s the interval (L-P) between the time of arrival
of the first preliminary tremors and the time of arrival of the
chief phase.

At the Berkeley Station, the average value of (L-P) was
found to be 9.7 seconds. Substituting this value in the formula
given above, the distance of the origin from the Berkeley Station
1s found to be 74.6 kilometers.

At the Lick Observatory the only reliable value of (L—P) was
that shown by the horizontal component records. This value was
9.2 seconds. Substituting this value in the above formula we
obtamn a value of 43.8 kilometers for the distance of the origin
trom the Lack Observatory.

By reference to a map of this region it is seen that two cireles
having centers at Lick Observatory and at the Berkeley Station

* Bulletin 1. E. I. C,, 2, 2, 144-147 (1908).

-
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and having radii, respectively equal to the distances given above;

will intersect in two points. One of these points lies near the

San Andreas Rift in a direction almost North of Santa Cruz
while the other lies to the East of Livermore. Due to some
tronble with the instruments at Santa Clara Station, the first
preliminary motion was not properly recorded so that the distance
of the origin from that station cannot be caleulated. However,
the character of the record there was such that it indicated that
the origin of the disturbance was near Santa Clara. This, in
connection with the fact that no disturbance was reported as
being felt in the region around Livermore, seems to indicate that
this earthquake had its origin on the San Andreas Rift at the
location mentioned above.

During the time following the 12th of September there is an
unusually large number of minor disturbances registered by the
seismographs at the Lick Observatory. Many of these appear to
be after shocks of the earthquake of September 12th. For the
most part they are poorly recorded and their energy 1s com-
paratively slight. They show, as a general rule, a longer period
of duration of preliminary motion than the usual run of weak
shocks registered at the Lick Observatory and in those cases
where the energy of these shocks is sufficiently great so that they
are well recistered it is found that they have very nearly the
same duration of preliminary tremors that was observed in the
case of the principal earthquake of September 12th. These earth-
quakes were not registered at the Berkeley Station and 1t seems
that their original energy was so slight that they could be
recorded only at stations close to their origin. Besides those
shocks actually reported it is possible that there are many more
which are too weak to be recorded by the vertical. In several
cases there are slicht disturbances present on the records of the
horizontal seismographs consisting of a thickemng of the pen
trace lasting several seconds but the disturbance is so slight that
it is impossible to ascertain whether they are actually earthquakes
or due to some instrumental defect. The disturbances here spoken
of are altogether different from those sudden displacements of
the pen which are mentioned in the first part of this discussion.




