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136 University of California Publications

SYMBOLS AND NOTATION

1. Character of the Earlhquake—
1. Perceptible 1I. Moderately strong. ITI, Strong.

d (terrac motus domesticus) Local shoek (origin nearby, perceptible
at the station),

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

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

u (terrae motus ultimus) Very distant shock (origin more than
3,000 kilometers distant).

2. Phases of the Seismogram—

P (undae primae) First phase, or first preliminary tremors.
PR Waves n-times reflected at the earth’s surface.

S (undae secundae) Second phase, or second preliminary tremors.

SIta Waves n-times reflected at the earth’s surface.
PS Waves changed from longitudinal to transverse

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

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

I (finis) ° End of discernible movement.

3. Nature of the Motion—
1 (impetus)  Sudden beginning of the motion.
8 (emersio) Gradual beginning of the motion.

T (period) Time of one complete oseillation.

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

Ao E-W component of A.
Ay N-8 component of A.

Ay vertical component of A.

(77
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographie
room :
o= 37° 52 1579 N. Lat.
A=122° 15" 3676 W, from Greenwich,

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

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

CONSTANTS OF THE SEISMOGRAPHS

Period Magnif. Damping

Boseh-Omori Seismograph N-S ecomponent ... 138 80 8-1
Bosch-Omori Seismograph I2-W component ... 158 80 8-1
Weichert Seismograph Vert. component ... 6s 80 §-1
Omori Tromometer N-S component ................ 95° 60 .

Omori Tromometer E-W component ... . o 2.98 60 el

Marvin Strong-motion Seismograph—
AW Fehaz g afopo oy Ao s s e B i L e el e GG 5.8 1.3-1
N S O O T O T G o e e (1D 2.1 1.4-1
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== o Amplitude
. e VL - - =B D
No.| Date Charac. | Phase G AL G, ol Agp | Ay | Ay Remurks T HEEE;&“__— b i —— -
I | No. Date Charac. | IPhase G EIIH[T - Perlind | P ol R
Rt 1 M= _ . o Ly » A Al I A FES
| | h m B8 & I 1L L i E | Ay | Ay
1913 | ol = P4 B TS | .
11 ™ Oct.| Tu | e Px 4 31 49 A few long flat waves on ; 1913 N TR - | |
= s Pyl 4 392 18 | East-West comp 7! 9 : - B | B
.' ¢ Py : ponent 20 Oct.| Iy ¢ 11 26 02 North-S
| Lt | 4% daad | lasting from 4h 48m 30 | M (11 2 50 | 4 I ol b U
| | | My | 4 52 23RNER1ES 4 | to 5" 08™ 30, i 11 29 30+ i at San Luis Obispo,
| [ M~ 4 52 34 ) 4 Origin in Panama, 1 i g | ]:fﬂﬂ- bobles, and Sdnta
| I 5 48 30=* | i
| |
| | - - x - "
9| 7 Oct.| Ila ! 1 LM 8 40 28 <4 3 3 Registered on Vertiea] 8| 25 Oct.| IIly | i Pgy Q0 45 43.7 | : o
o sl s § 40 3l component by a thick- ePv | 9 45 442 [ -yioFe flisgiseladnetat
| | F 8 40 34 cning of the pen-trace i LMen| 9 45 47.3| 3-3 | 36 | 30 |
| | | accompanied by a shift- i LMy | 9 45 474 | 3} | 18|
| ing of the line, I 0 45 55 ’
| Reported felt in Berkeley, ! F 0 47 10+
|
| 9| 26 Oct.,| 17 e 23 024 | B i
. | ; T s arely erc r
3, 8§ Oet.|Is ‘EPEH 1 29 40 2 4 | East-West record unsat- ! F 23 23=x | ﬂat}wgvln;;lmble ek
| ‘ oy 1 29 46 | 1sfactory. Damper out .'
ieSﬁ 10 30 16 2 2 of nrdﬂr_. Maximum | 10| 8 . - l
| e Ly 1 30 43 | | | acceleration of ground (o Qet. 1iT1a: 41 F .,E:'- EE 39 18.4 | <4 31 3| Vertical record consists of
:I I| 6 Liv TR (YA e | q ﬂl]pﬂrﬁutl‘? occurs 1in I | 1 ;“-I l:-l:'-i :3':3 20 <i‘ 17 34 | + a sudden f].iﬁplﬂﬂﬂ'mﬁnt
j My 10281 01 S 3 ﬁil:".st [‘rl‘E]llIlinary mo- | ' EE i-.'l EE‘ . » | followed by a thicken-
| ’ My 1 31 200 1 8 3 | tion. Registered by I* 22 35 46 ing of the pen-trace.
| | d 1 31 45 North-South compon- | Registered by Omori,
| | T 1 34+ ‘ ent of Omori tromo- but preliminaries are
| meter but effect of not apparent in the
| friction is apparent. record.
I | ¢ I r | Tnr ! | W ¥ .
4 11 Oect.| I? ¢ 4 30 07 | Simple sinusoidal wawves : | IR ”'f E] e Eﬁ Trace of distant earth-
. | My 4 59 00 91 9| from 4"49™ to 5"05™. | %:- 7:-1;. ‘fﬁ_l_ﬂs . quake.” Probable origin
My 4 H9 52 19 | 8 | . No definite maximum ] S = - n Peru. Barely per-
I 5 150 | f on East-West record. . ceptible long flat waves
.’ Period of waves 20 [Een fﬂﬂ%t]-li‘est, Simple
| seconds. Amplitude 2 sinusoidal waves on
; TarOnE. I North-South from 21"
| 04" to 2IZ% 08™, period
| 18 sec., amplitude 3
2, 11 Oet. | 1¥ e i 30 22 North-South only. Simple microns; oo Vertical
| i | i"I Qdd T 0) 2 sinusoidal waves from ». | 55?,,“] lf:;it::lnmﬂf” H;']'f
: ' -~ Qh 44m +o Ol 59 | ye. =t Hec,,
| | 1008+ P 4d™ to DT oa™, | amplitude 4 microns,
| |
6! 14 Oct.| I?2 | eP § © g 2| 23 Nov - : |
| i | = , l’rfi[”'”lmllr.}’_l rTl ] tt ; 22 00=x of distant earthquake.
| well marked. 1e lat- , Barely perceptible lon
| ter part of the record flat 1‘5"31;1'1133. : g
' consists of a series of
' | long flat waves in which ] et
| | no phases can be dis- 13| 25 Nov.| Iy e 2 a8 17 - Lost in miceroseisms after
cerned. I-Em:.ﬂrdul{_v HIE | I 3 01 090 | 3" 01™ 09*. Trace of
I "]l L‘ﬂ"l'll'ﬂllﬂ'nt'ﬂ- CITS | | nenr Ehﬂfkm F["It- Ht
r j fow movements record- | Eureka and Fort Sew-
| 1 ed by the North-South | aridl. Not recorded by
| | component of the Omori the Vertical seismo-
f | seismograph. graph.
| |
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T R | o | | Amplitude BRI G — = = A s e S S
’ e uc » me Perfol Remark | Amplitud
No Date jch & ‘ EaasD G. M. C. T. Ag -""iH A‘i,' > No. Date Charac. Phase l G E;I_IIE T Period _A" 1 E"HA Remurks
e | .. = et S =TI N I B
| 1018 | | + 15 “:‘ g_ = e ki S Bova i t 1014 h m s s | |

4! 2) Nov.| I e | 59 25 ely perceptible trae 0 7 50 i Lar Bl Rl et 4 .

14 ov.| Ia = | & 5 & e N Eﬂrthquu.ﬂ!i& | 221 20 Jan. | Tt | ¢ 15 17 35 | I'race of a distant earth-
| | North-South only, | | 12 39 L quake. Hﬂr]izuntal com-
| | | | ponents only, Simple
. : ‘ sinusoidal wav

| P 10 01 50 turbance. Horizontal 10*. Period 30 see
| sgrponenta oy, | Amplitude 3 mi-::rnﬁﬁ.-
| ! !

16 30 Naov, | I e O 16 33 North-South only, Barely ‘ | |
| { F 9 16 &7 perceptible. 23 | 24 Jan. | Iy | i P 3 32 485 Origin near San Bruno.

| ] s | J 1 {..[It.[ Zf‘; :'33 Eiﬁ | <§ IES-’:’: 1?; 290 See diseussion in text.

17 6 Des.f Iy | ‘ez 01U a7 ot recorded by Vertical | ot ot R ' = |
| | | 8x 0 19 42 : or by Omnri.y EIE' . ,? 33,? 39'3 3248 | |

| Mg 0 20 01 4 | 8 sl U

| My |0 50 .08 | 5 =5 F 3 33 40

P 0 30 50 | : |
181 14 Dead T i 03 £l 50 | Series of minute waves :L 241 30 Jan.| I, e Px 3 59 14 | | i Barely perceptible reeord
F 23 54 33 of short period. Prob- By £ oI Hast-West sutiVier
ably dying energy of Mx 22 4 | fieal. No definite maxi-
| near shock. Not re- 0 5 54 | mum. A series of long
| corded by Vertical seis- flat sinusoidal wayes
| mograph. from 4" 17™ 45* to 4"
| | 24 45°,
19120 Dec.' Iy | ePs 0 32 38 Cause of discrepancy un-
e Le 0 32 54 known. Probably due -
. M 0 33 10 | 8§ 4 to an error in parallax. | 25| 18 Feb. | I e 18 16 00 X | | Reno earthquake. See
0 PR (i | Earthquake not ro- Mg 18 16 26 2 -+ | diseussion in text. Well
| Sordad i Omesitariny | My |18, 16" 33 2 s €5 recorded by Vertieal
e Px 0 92 o4 SRR | My |18 17 32 6 S but time marks cannot
a Lix 00 3% 39 3 EXBRS :' " 18 18 35 be Iliﬁtitlgﬂiﬂ]]{!d on ac-
| M indefinite 1 count of over-scoring.
| ! F!\' | 0 a4 Eﬁi |
20 | 26 Deec. I. ePex |12 34 09 T - 26 26 I'eh.| I? e b 980 Barely pereceptible
x |12 34 0 Not recorded by Vertical - > 0 arely _perceptible o
6la |19 34 o4 i lggrﬁph_}’ | | M 5 20 25 14 1 East-West. Not re-
leLy |12 34 o8 | | | I 5 22 02 | corded by Vertieal.
Me 112 34 30 4 5 | v |
| | My (12 34 44 | 3 4 | |
: C indefinite | 271 28 Keb.| 1% e o 27 02 | No definite maximum. A
F 12 37 03—+ | M ' 13-14 3| 4 series of simple sinu-
T ‘ I o 41 32 | soidal waves from /"
1914 | | | | 31™ 15% to 5" 34™ 40,
9 - o . 4 arely percepti -
"1. LR S e T 43 07 This disturbance occurred | Eq]mh IETL:_%H}IF EES
M 7 43 95 q ; : ord on as est.
. | : 4 | in the midst of strong |
i 44 37 microseisms. It 1s un- r
| doubtedly an earth- | 28| 4 Mar. | It e 15 55 | 'Beginning of record in-
quake since the f*?]"t‘"} | | M 16 02 58 |22 | 3 | terrupted by ehanging
of the waves 18 alto | . B i Ry | 1 | - of sheets, Barely per-
. gether unlike that of | | ceptible on North-South
| ordinary microseisms. ’ | and Vertical.
Not recorded by the | |
Vertical seismograph. | | | |
— I
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= = Amplitude
No. Data Charac. Phase G. Mn:? T Perind RN Remarks
| 1914 hi m 8 - (o Y s
29 14 Mar.| Iy ex | 7 42 28 eries of barely percep.
| or T 42 39 tible muvmneu{s Eu "ETE[;-
l e Lig T 42 42 tical from 7% 49m o4s
e Ly 7 42 43 to T" 43™ 3@s
1 My 7 42 /47 1 3
: My 7 42 50 1 3
C T 42 57T
F 7T 43 58
80 ' 18 Mar.! I? er 4 37 00 Trace of a distant earth-
* Mg 4 47 15 29 3 quake. Barely perczg-
| F ol (== tible long flat waves on
North-South. Not re-
corded by Vertical,
b=
31| 20 Mar.| 17 e 21 47 14 Trace of a distant eartl
. 1
F 21 58 14 quake. Barely percep-
tible long flat waves on
all components.
42 24 Mar.| If ; 16 25 14 Trace of a distant earth-
| 16 41 18 quake. Barely percep-
tible long flat waves on
all ecomponents.
43 28 Mar.| I, 1 P 13 35 23 Terti : ;
| | 1 vy, e Vertical record illegible
E i {IfM 113 E_J ‘;!3.8 <3 4 6 | — throungh over-seoring.
| I 1 1:; ':;'f Z IFaintly recorded by
!, 13 35 34 both components of
: Omori seismograph.
I
34 180 Mar. | I, : 7 Sy :
| | Mar r I E‘* g ‘ia 4 Vertical record is imper
x | [‘Sh* - :_:1 07 feet, showing only o
| : sl-.: : 13'; %9 few long flat waves of
I | r*Ih A e ;]* the maximum move-
| R0 Ln 2l 03 ment. Registered by
o Lix 0 57 o n r : :

_ M G East-Weaest component
| | Mx | 0 59 50 | 22 172 of Omori seismograph.
| | Mg | 1 00 11 | 20 |175 | |

| My, 1 02 44 16 | 284
| | My, 1 03 00 19| . 84
| Me, | 1 03 56 | 12 |999
L‘ 1 090 45
I g 90) 4=

(i
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THE LICK OBSERVATORY STATION

CONSTANTS

CONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographie
room ;
¢ —37° 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 (4202.25 feet) above mean sea level.

CONSTANTS OF THE SEISMOGRAPHS

Period Mognif. Dnmping
I'rom October 1, 1913, to March 31, 1914.
Wiechert Seismograph N-S component ... 8.0 80 411
Wiechert Seismograph II-W eomponent ... 7.0 S0 a:1
Wiechert Seismograph Vertical component 2.5 80 2:1
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> e Amplitade

No. Data Charac Phnse G. M. 0. T. Eeried ;; Ay | Ay Remarks

~| 1918 (R T peo|opo|oa

1k 2 Oct.| L e P I 4 32 23 | North-South component

1 e L} 4 50 23 | only., Reeord poorly
: M | 4 46 32 17 15 written. I lost in mi-
F | 9 204 :' croseisms after 5 9Qm,
21 8 Oeto| Ia e P 0 52 02 - Registered on Vertieal
| leLM | 0 520 06 [ <& | @ | and on North-South hy
| Q | 0 52 18 a thickening of the pen-

| P | 0 52 33 | | traces,

al g Octl Tat PP 15 02 01 | Registered on Vertical

I i LM (15 02 045 | <} G and on North-South by
_ C | 13 02 11 : a thickening of the pen-
: B 115 02 19 traces.
4i 2 Oet| Iy |iP 15 08 40 | Strong thickening of pen-
J 1 LM 15 08 435 <& T traces on North-South
| C 15 08 49 | and Vertieal,
! | F 15 09 19 |
«51 4 QOct.|Ta |iP 1 01 19 | Thickening of pen-traces
1 LA 1 01 235 | <% 5 on North-South and on
& indefinite Vertieal,
! I 1 01 30 ‘| |
6 4 Oct.| Is 1P 1 35 41 i Thickening of pen-traces
| i LM 1 35 43 <3 8 on North-South and on
C indefinite Vertical,
F 1 35 49
7| 6 Oect.| Ia | 1 P 1 08 48 { Thickening and displace:
1 L I 08 b2F ment of pen-traces on
i M 1 08 54 <4 8 North-South and on
r ‘ C indefinite Vertical,
IR 1 09 01
| .

8 b Octi|Ta | e 1 25 34 L nickening of pen-traces
| F 1 25 48 on horizontal compon-
| ents.

0| 7 Oct.|Ts | e 19 43 20 | North-South record im-
| Me 19 43 40 j 4 perfect. Not recorded
| Fa |19 44 20 | by Vertical,

10| 8 Qct.[I? | ey IS 0O 5 East-West record begins
I Mg 1 29 35 | A 4 suddenly with maxi-
| I’:l.q 1 31 08 8 18 mum movement follow-
! k 1" 40 | ed by waves of decreas-
| | ing amplitude., Not re-
| 1 corded by Vertical.
11111 Qet., | Iy | [ 10 11 06 | Thickening of the pen-
|1 L 0 11 10 [ 1 traces on North-South
| M 0 11 18 | <% G | and on Vertieal,
| C sl alE Cakl |
| F TR 8 i \ ’
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|
|
|

No, Dnte Charac. Phase G, g}im‘? T.
1918 h m =&
12| 11 Oet. | 1% o 4 43 44
M a 00 24
F 5 922+
13 | 11 Oﬂt." III |. (& 17 23 48
M 17 24 19
R 17 24 95
14 | 14 Oet. | 1.7 1 Px 8 21 15
e Sx? 8 31 47
'y 9 37 30+
15| 20 Oﬂt,l 1? 2 11 25 48
Mg 11 26 2
My 11 26 28
10 11 28 45
16 | 25 'U'Et.l 1T, 1 Pg 0 45 55.4
= 1 Py O 45 355.7
1 LMg 9 46 06.7
1 LMy 9 46 07.8
C O 46 18
10 9 46 48
17| 86 OQOet. | I ¢ 3 29 27
0 3 22 49
18| 28 OQet. | I, 1 P 18 07 27.2
| 1 LM 18 OF 28.4
¢ o b sy
10 18 07 33
19 { 30 Oet. | L 1k 11 47 290
1 LM 11 47 31
C 11 47 33
B 11 4% 37
201 3 Nov.| Ii e P 15 51 29
| 1 L 15 Bl S
| M 156 61 3
| & indefinite
| 13 10, ol 40

<t |

<3

<i

[ <Zh

Te—

19 |

-1

o
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1

oM

R —

Ax i -"‘-;'. |

—

Remarks

—— ———

Barely pereeptible waves
on East-\West. Not re-
corded by Vertieal.
Simple sinusoidal waves
from 4" 57™ 50% tp 5b
o™ 35%.

Thickening of pen-traces
on North-South and on
Vertical. On East-West
a gradual inerease in
amplitude up to a max-
imum after which am-

plitude decreases rap-
idly.

Main waves not well
marked and np definite
maximum appears.

Not recorded by Vertieal,

“See discussion in text.
North-South record
damaged before wvar-
nishing; no measure-
ments possible.

Thickening of pen-traces
on both horizontal com-
ponents.

Thickening of pen-trace
and shifting of line on
North-South. Not re-
corded by Vertical.

Registered on Vertical
by a thickening and
displacement of pen-
trace.

Thickening of pen-traces
on North-South and on
Vertical.
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- Amplitude
T | T Amplitude
No.!| Date |Charac. | Phase G M. O, | Peried SR Remarks No.| Date |Charac,| Phase G. M‘fﬂé p. | Pericd AI# A ] A Retmaile
? v
= - r | : ==
. h m =8 8 1) n J7h 1013 h m s & |
19143 y : : . . M
21| 10 Nov.| I? ¢ 21 50 33 E‘ﬁi‘ m&.xdm;un} occurs in 30| 30 Nov.| ITa | i Px 0 16 06.3 el -
My, |21 55 33 | 19 6 & Tidst O ‘a. group i Pg 0 16 07.1
Mg, |21 55 53 18 2 of sinusoidal waves. i Py 9 16 07.7
| M |22 09 33 |15 3 First group from 21 i LMy [ 9 16 082 <3 30
| Ms, |22 10 38 13 4 a3™ 30% to 22" 03™ 30, 1 LMey| 9 16 09.5| <& | 46 I g
| P 2 31 30+ second group, 22t (§m | C 9 16 14 | |
30 to 221 14™ 30%. Not F 0 17 02 |
recorded by Vertical, '
| _ | 31| 1 Dee | I e lz 14 32 Marked thickening of pen-
22| 10 Nov.| Ia i M 29 30 59 <3 | 10 Sudden displacement of 1t 17 14 46 traces on all compon-
Eﬂ‘st-‘s\’e;t pen. Thick- ents.
1 ening of pen-trace on | = . :
: | Nnrth-Snu{:}h. | 32| 2 Dee. | L4 e Pe 0 39 35 | Thickening of pen-traces
5 1 LMe | 0 39 41 <3 4 | on North-South and on
93/11 Nov.[Ta -{iM |18 23 45 | <3| 5 Sudden displacement of | > Andefpine | Vertical.
| East-West pen. Thick- : O30T 47 |
ening of pen-frace on 33| 2 Dee.|Ta |iPa | 0 57 28 Thickenin
| _ 2 * | of 2 * o of pen-traces
: North-South. | 1 LMg 0 dﬁ? 31 <3 4 on North-South and on
; 1 3 ‘*t | T - .
o4| 11 Nav.| Ta iy |20 45 e =Y Sudden displacement of % o E?mg"&- AAEeR].
| | East-West pen. Thick-
| ening of pen-trace on | 34| 6 Deec.| Iy 1 P 0 19 25 North-South only. L not
North-South. M 0 20 00 |4see. ) diseernible.
F 0 21 48 |
951 15 Nov.| I, 1 P 19 40 21.7 Thickening of pen-traces 1l " - | s .
e LM 19 40 258| <3 | 3 on North-South and on 30| 11 Dee, | Ia ¢ 18 ;_::3 ﬂi | Markedd thmkemng of pen
| 6 dennite ol | Vertical. F 18 53 15 J| traces on all compon-
. F 19 40 31 | ents,
| 1 ‘ 36 | 12 Deec. | I4 @ 0 13 27 | Thickening of pen-traces
20| 16 Nov.| I« |1 M | 3 53 52 A sudden slight disturb- i LMeg | O 13 31 <3 4 | on North-South and on
| ance of pens in all eom- C 0 13 33 | Vertical.
| ponents. 1 0 13 37 |
27| 22 Nov. | Iy 1 P 6 33 545 Thickening of pen-trace | 37| 14 Dee. | Iy e Py 23 o0 48 | | Not recorded by Vertieal
| i LM 6 33 06.7| <3} 7 T on Vertieal e Ly indefinite | East-West record shows
| 1 {‘* | ]'f E ' - RS !' My 23 51 45 G || 34 thickening and shift-
| | F‘ ll}mgimli | C 23 51 58 1 q inr of the pen-trace.
| : 10 23 55 00+ | | | F' lost in microseisms
| - e . : | after 23" 55 00
vk | 29 Nm'.’ ITqg | 1 Puy i 58 o58.8 Not reported felt at Lick :
‘ iPg | 9 58 3594 Observatory. _' 38 | 15 Deec. | I, e 21 32 17 Marked thickening of pen
i 0 59 007 <3| |25 P 91 99 03 | traces on all compon-
| i LMy | 9 59 00.7] <3 | | 6 ,' | ents.
1 LMg | 9 59 01.2| <% | 30 | > .
| My "o o0 OLT | <§ | 28 30 16 Der:..i I e 23 30 34 Marked thickening of pen-
| I3 0 5O 05 | | K 23 30 42 | traces in all compon-
| | F 9 50 48 | | Site;
| b 40 | 20 Dec. | 1, i Px 0 32 13 | Effect of frietion appar-
=0 29 N“""i Iy | 1 Dy 10 00 3§82 | IPelt at Mount Hamilton | ol . P: 0 39 14 ant i astWoesk Fat-
'. | 11 Pey 110 00 39 and San Jose. DMuch | ' oL indefinite ord. Registered on Ver-
! | i LMy | 10 00 40 <% | 21 chattering of pens on | M 0 32 97 3-1 13 | tical by a thickening
| | 1 LMex| 10 00 4] <% | T7T | M paper, ! Mg Q) 3B:=aq -1 6 | of pen-trace,
| | Ve 10 00 47 | ‘ C 0 82 37 | |
‘ ‘ | F 10 01 36 | |I P 0 85 &5+ |
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| 1 Plea © ) Amplitude NP o S =
No. Dat Charai Phase Wi Period Remarks Tj Amplitude g
) aLe r 3. M. {?:_T. _-__J'lg .ﬂ.H A'\r NoO. Date Charac. Phnse G, ailr:];? T. Pertod &E—‘l Aq I_‘;.;._.II ]hmﬂrkl
1913 : : i 2 | = J H £ Thickeni £ poen-t . | 19141 | h m ;] | B b N | .;-"* "
! o0 Dec. | L [ @ 4 7 14 Ickening oL pen-trace - : i e : | H H 2
L 5 o :151 4 927 49 1 on Vertical. Minute 51| 12 Feb.| s =L '.‘E o4 8d.5 | 1
waves of short period i IE;{ ﬁﬁ gi iﬁ | <3 [ 2
| apparent on horizontal, o BN 55 o Ef ’ <3 | 3 |
42| 25 Dee. | Ia e 5 35 34 | Thickening of pen-traces . Fo |22 54 41 | foBh
i) 9 p5 40 | | on all components. A , : = & |
59| 14 Fab.| 11 1 M 3 33 45 | <} 4 4 A series of minute waves
431 26 Dee. | Iy ¢ Pex 12 33 52 | ! Record poorly written on ¥ 3 35 02 | i W]}i':h begin suddenly
| eLey |12 84 24 | East-West due to exces- | with a maximum. Not
| Mew |12 34 29 | 6 | 18 | 28 sive frietion. Barely | | | | recorded by Vertical.
C 12: a5 03 noticeable thickenin 2 :
| F |12 36 15+ | | | 6F ponifraceoal vort B3 118 Teb.if Iy 1 elini (1811008 s Reno earthquake, F lost
tioal. | eLy |18 16 50 | in nficroseisms after
My |18 17 02 | 6 20 | 18" 81m 99y,
44 | 26 Deec. | T4 e 19 23 12 Slight disturbance of pen U 18 }}L E | |  East-West component
F 19 23 21 on all components. | 3 18 27 22 . poorly recorded due to
| | | , ' igstrumental defeet.
45| 27 Dee. | Ia e 0 17 02 Slight thickening of pen- | l, F Not recorded by Ver-
F 0 17 04 traces on all compon- | | | : . tieal. d )
ents. | : | See diseussion in text.
e | 54122 Feb.| L« [iP 122 18 44 SR
% | . | o0
46| 4 Jan.|Ta |ePp 0 56 24 i | Barely discernible on | 1 EM 95 }3 ;g'ﬁﬁ. AN
i LMy 0 56 26 <& 4 North-South and Ver- | " 50 18 03
C | indefinite | tical. = :
P 0 56 28 55| 26 Feb. | I, ePex | 5 09 44 | F lost in strong miero-
~ ¢ Spx | indefinite seisms after 5® 32=, P
47| 20 Jan. | Ia e Pry 0 59 43 | *Greater than 22. Reec- | i Lex | & 19 16 | | somewhat confused by
1 LMz 0 59 45 | <& 43 l ord hhmited on one side ' Mg 5 19 19 ] T ylal microseisms. Not re-
1 LMy 0 fiﬂ 16 <3 | 20% by safety stop. Barely Mx D2 () ] () SN ) 28 corded by Vertieal.
C 0 59 &0 perceptible on Vertical. ¢ I
10 0 59 &9 : F i 5an ‘l
48| 21 Jan. | Ia 1 LMe |12 31 22 <3} 0 Barely discernible on 6| 28 Feb.| 17 e 51 260 43 | ' Not recorded on East-
F 12 31 29 North-South and on | M 2 28 ol 3 [ West or on Vertical.
Vertical. | P | 5 39+ |
. | | | Y St
401 24 Jan. | Ilg il 3 32 54 See discussion in text. 27 3 Mar. I, e {0021 3o Thlﬂkﬂﬂlﬂg of PEH-tl‘ﬂEEE
1 Lex 3 33 04 Mg 0 21 40 <3 3 | on North-South and on
i LMy | 3 33 04 <3 | | G | F 0 22 13 Vertical
Mey 3 33 06 | <i | 24 | 16 | | | | | . _
C 3 33 30 | o8| 8 Nar. | L ¢ 21 30 405 | [ Thickening of pen-traces
il 3. 35 01 Mg 21 30 48 A B on N_urth-Snuth and on
| P 2] 30 57 | Vertieal.
50124 Jan.|Ta |iLM |10 08 17 1[0y e 1 e | SE
G TS o <% 0 Th;ﬁkfg:}l;;;iﬁ]ﬂ‘?lf pen-trace 50 | 14 Mar.| I, P 7 49 14 | Marked th1¢kﬂ$1ng of pen-
2 O | 7T 42 30 | Barely dlst:;}rmh]e trace
* | : 7 | Vertical.
*The horizontal seismo- | I | 7 42 4D ]l RO Sy ot
graph was out of order = il 4 , Thickening of line on
from January 24 to B0/ LM b Al i[‘ ?; %% El | <& 4 ' blTurth-Sljuth and on
January 30. = 5. R | | Vertical
B 8 21 05 il | ertical,
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No. Dale Charac Phase ' G. M,mU, T I Perind AE J'i-;.; ﬁv Remarksy
= _ |
1914 h . 8 4 [ 8 7 i i

61 17 Mar.| Ia e P 16 37 065 | Barely noticeable gjs.

. eLMe |16 87 09.2 | <3 5| turbance on North-
[ 16 37 17 South and on Vertieal
| [ 16 37 32 i
62( 20 Mar.| Is | eP 16 50 34.2 Reristered on  Nortl.
| .' e LM 16 50 371 | <3 45 South and on Vertica]
0 16 50 44 | _’ . by a thickening of the
B 16 50 &0 ‘ pen-traces.
63 20 Mar.| I, el 17 56 27 L Marked thickening of pen.
| 1 LM [17 56 30 | <& 4 | - traces on North-South
| C 17 o6 37 | 1- * and on Vertical,
| | P |17 56 44 | =y
| . |' | |
64 | 20 Mﬂl‘.- I-.l g 19 14 33 ' ’ Thiﬁkﬂni“lr of I]E"]l'trﬂﬂﬂﬂ
| R 19 14 50 ! " on all components.
- |
65| 20 Mar.| T e 21 51 11 | ‘ Thickening of -
| X | < pen-traces
ik 121 51 26 | on all components.
I
66! 21 Mar. T4 | @ 0 40 4 | Hidkening o nendraany
: Ke g pen-traces
| | X | 0 4] 02 . on all L*EI]][]DHEHtE.
i b , |
67| 21 Mar.' Ja 1k 21 43 20.8 | | Thickening and displace-
| il Iy ) R (-3 LY R <i| 10| 9| . ment of Vertical pen
) 21 43 34 | | | - trace,
| F 21 43 44 | | ‘ |
| | | |
68| 23 Mar.| L. e ?_E 17 445 | | !T]liulcening and displace-
| M 2= 18 035 | <3 G| G| ment of Vertical pen-
| I 2Z: 18 20 | | trace.
II
69 | 24 7 | : :

’ | ' ‘ﬂnr_’ L I ; 0 00 34 | | Thickening of all pen-
| 001 10 | traces. Records imper-
| | | feet due to interruption

S 1 | by hour marks.
70/l 30 Mar. | e g =01 4k
LY 30 Mar.| I, | EEE’ () .;E fi.l' Bast-West record imper-
| | ey 0 56 52 L feet due to binding of
| | | ::'1 ‘ 1 03 17 11 | 146 damper. Beginning of
| ’ ] F’ 1 09 57 | i' earthquake obseured
| | - 2 00+ | by exceptionally strong
| microseisms. I lost in
| microgeisms after 2"
| 00m, Not recorded by
| : ! Vertieal.
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DISCUSSION OF PARTICULAR SHOCKS

Locan, EArRTHQUAKE oF OcToBER 25, 1913

This earthquake was felt in Berkeley, where it had an in-
tensity about equal to III of the Rossi-Forel scale. It was not
reported as felt at Santa Clara or at the Lick Observatory.

Attempts to determine the epicenter of this earthquake gave
somewhat unsatisfactory results, as it was found to he impossible
to get good intersections of the epicenter circles. All that can
be said as to the position of origin of this earthquake is that it
lay to the northwest of Berkeley and very probably was on the
San Andreas Rift.

SAN BRUNO EARTHQUAKE OF JANUARY 24, 1914%

This earthquake was well recorded at Berkeley and at Santa
(‘lara. The record at the Lick Observatory Station was not
perfect, but was good enough to permit a fairly acceurate deter-
mination of the time of duration of the preliminary tremors.

At Berkeley the earthquake was generally felt and had an
intensity of TIT to TV of the Rossi-Ilorel scale. Its intensity was
not great enough, however, to start the Marvin seismograph.
Some differences were noted in the reports of those who felt the
carthquake at Berkeley. The majority of those reporting the
carthquake stated that they felt fwo maximum movements
Other careful observers
Many

separated by a short interval of time,
stated that they felt only a single strong movement.
observers reported that the movement seemed to be stronger in
the North-South component while the seismographic records
indicated that the East-West component of motion was the
rreater.

At San Francisco the intensity of the earthquake was con-
siderably higher than at Berkeley, being IV to V of the Rossi-
Forel seale. At the Lick Observatory the earthquake was not

" A brief note on this earthquake appeared in the Bulletin of the Seis:
mological Society of America, vol. 4, no. 1, p. 29 (1914).
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reported as being felt. At Santa Clara a slight shoek was felt.
At Clayton the earthquake was barely perceptible. At Livermore
it was felt by only a few persons who were favorably situated.
At San Gregorio the earthquake was more severe than it was in
Berkeley, and apparently the intensity there was about as high
as it was in San Francisco.

The times of duration of the preliminary tremors at the
different stations were: Lick Observatory, 9.8 seconds; Santa
Clara, 6.9 seconds: Berkeley, 4.1 seconds. Omori’s formula for
local shoeks was used to determine the epicentral distances with
the following results: Lick Observatory, 75.4 kilometers; Santa
("lara, 55.5 kilometers; Berkeley, 36.3 kilometers.

The direction of the epicenter could not be determined at
either the Lick or Berkeley stations on acecount of the quick
periods of the first movements of the ground. At Santa Clara
the epicenter was determined to lie to the northwest of the station.

Three cireles were constructed with radin equal to the fore-
going values of epicentral distance, and with their centers at the
respective stations. These three eircles intersected in the neigh-
borhood of San Bruno, and the center of the resulting triangle
lay very nearly on the San Andreas Rift at a point north of
Montara Mountain and west of San Bruno.

RENO EARTHQUAKE oF FEBRUARY 18, 1914

The records of this earthquake which were obtained at the
Berkeley Station were rather unsatisfactory. The horizontal
records showed an irregular trace consisting of short period
vibrations of small amplitude superposed on vibrations of longer
period and greater amplitude. The vertical record was illegible
through over-scoring of the pen. The shock was recorded by
both components of the Omori seismograph, but neither of these
records were good. Tt was not possible to recognize the charac-
teristic phases in any of these records, and no determination of
the epicentral distance could be made.

At the Lick Observatory the North-South record showed the
characteristic phases, The East-West record, however, was poor
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and the instrument did not appear to be working properly. No
vertical record was obtained at the Lick Observatory.

Newspaper reports indicate that the earthquake was severe
enough at Reno to crack walls and break windows, and it is said
that this 1s the most severe earthquake ever experienced during
the history of the ecity. The territory affected by the shoek
extended from the Sierra Nevada on the west to Palisade,
Nevada, on the cast. The earthquake was reported by nine
telegraph operators at different stations in the region of the crest
of the Sierra Nevada. This is the first earthquake felt in the
high mountains for a considerable time.



