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SYMBOLS AND NOTATION

1. Character of the Earthquake—
1. Perceptible  II. Moderately strong. ITL. Strong.

d (terrae motus domesticus) Local shoele (origin less than 100 lkilo-
meters distant).

v (terrae motus vicinus) Near shocl (origin from 100 to 1,000
kilometers distant).
r (terrne motus remotus) Distant shoek (origin from 1,000 to 5.000

kilometers distant).

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

2. Phases of the Setsmogram—
P (undae primae) First phase, or first preliminary tremors.
PI, Waves n-times reflected at the earth’s surface.

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

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

oseillation, or viee 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 (codn) Tail or end portion,

I' (finis) Ind of diseernible movement.

3. Nature of the Motion—
1 (impetus)  Sudden beginning of the motion.
¢ (emersio)  Gradual beginning of the motion,
T (period) Time of one complete osecillation.

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

An E-W component of A.
Ax N-S ecomponent of A,
Av Vertical component of A,

4. Time—

O (origin) Time of suock at point of origin,
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographic

1'00111 ;
g— 372 62" 15Y9NN, Dit.
A—=—122° 15" 3676 W, from Greenwich,

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

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

("ONSTANTS OF THE SEISMOGRAPHS

Period Mngnif. Damping

Bogeh-Omori Seismograph N-S component ... 108 80 8—1
Boseh-Omori: Seismograph E-\W component ........ 198 S0 5—1
Wiechert Seismograph Vertical component ... fis 30 8-1
Omori Tromometer N-S component ... ... 25 B0 0 e s
Omori Tromometer E-\W component . ... 298 GO it

Marvin Strong-motion Seismograph—

- oM pon e b e G.58 5.8 1.3-1
N-S COMPONERt et reoe i hetsiere s I 5.1 1.4-1
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Amplitude
o, Date Charac. | Phnse G. .fii m,:_? T. Period e~ Remarks
1018 h m &8 s I o
| 13 Gkl o o e o A= 5820 Jom,
ePgy |14 23 43 Origin in Porto Rico. R
ex 14 24 02 mterrupted by chang-
a5k 14 31 08 iny of the records.
e Sg 14 “31 U9
eLy? |14 38 09
eLeg? |14 38 35
Mx 14 48 11 14 130
Mg 14 50 44 14 | 130
C 14 56 35
10 16 H1=E
913 Oect.| Iy e Pgx1 2 56 38 Record of mnear shock.
My 2 57 52 3 Phases indefinite, I
My A Gt 3 16 lost In  microseisms
Mg 2 58 00 2 10 about 3" 11™,
F 3 11+
3| 14 Oect.| I? e 12 11 358 Trace of a distant earth-
10 12 44 quake, A series of ir-
regular vibrations from
124 11™ 58* to 12" 14m
07% after which there
is a group of barely
perceptible long flat
wiaves.
415 Oet.| Iy e 23 33 33 Barely perceptible trace
13 23 43 03 of an earthguale.
919 Oect.| Ts en 3 30 01 Bareiy perceptible on
e Spft 3 35 50 north-south and vertical
%IE i §E+UB 17 14 components,
6|25 Oct.| I C 3 50 50 Trace of a distant earth-
F 4 ook quake on all compuonents.
(| 27 QOect.| I e P? 15 39 54 ) No definite maxima, Chief
e L} ]f 02 32 phase consists of a
F 17 0h=x *geries of long flat
waves. Registered on
all components but ex-
tremely weal on north-
south component,
27 -
ST ROSE R ]E? .llg ?1—;-2{ Trace of a distant earth-
IS quake on all compon-
ents; very weak on
north-south.
] 2 Nov
Nov.| I? E‘ ﬁ‘ ;]L{Ei gg+ Traco of a distant earth-
quake on all components.
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No Dato Charac Phasa Tima Perind S Remnrks
: : G. M. C. T, To| Ansliny
1918 h m =8 8 m 1 i
10| 3 Nov.| 1? e 12 00 30+
K 12 34 30=%x
11 S NDV. Iu 0 4 D7 51 4':'! —_— TﬂEﬂ ]{m.
¢ Pv 4 48 20 The first few vibrations
e Pr 4 48 23 an the vertieal enmpon-
e Py 4 48 24 ents are notably larger
e Sxt 4 56 42 thun the rest of the
e Sg 4 56 50 preliminary tremors.
(L LB 5 03 33
e Lix a 03 54
M« a 07 30 11 244
Mg 5 07 40 10% | 85
My 5 13 122 113 8
C indefinite
F 8 40+
121 12 Nov.| I e 21 55 05 Trace of a distant earth-
F 22 40X quake on all components.
13| 18 Nov.| Iu 072 18 40 A—14 400 lkm.
e Py? 18 56 07 No definite maximum,
e Sg 19 09 48
e Syl 19 09 53
e L indefinite
0 D10 D=
14 | 2364 Nov.| 17 e 23 22 27 Trace of a distant earth-
3 I 0F 28=E quake on all components,
15 1 Deec.| I? ¢ 3 24 45% Trace of a distant earth-
F 4 04 15=%x quake on horizontal
co'nponents.
16| 2 Dee.| L% 0 10 01 15=*= Trace of a distant earth-
F IhL a2y Akda= quake on allcomponents.
171 4 Dee.| Iu 0 11 47 &8 A — 8800 km, ‘
e Py 12 00 00 Not registered by vertical
e Pg 12 00 04 seismograph. News-
e Sx 12 10 00 papers report a destruc-
eSet |12 10 20 tive earthquake at Val-
oL, indefinite lenar and Copiapo 1in
My (12 20 58 19 23 Chile.
Mz (12 32 35 18 28
i 115 05+
18| 6 Deec.| I 0 8 41 US | A =:1330 kn.. ;
e Pgx 8 44 01 Orizin off coast of V an-
o Sy 8 46 21 conver Island. See dis-
o Sgp [ERad § a0 cussion in text.
1% 8 46 47
c LH 8 ]-? 33
Mg, 8 47 &5 19 170
& IJ;‘-.' i? R 48 DS ;
Mx, | 8 489 06 15 170
M, 8§ 50 36 15 | 145 |
M, 8 53 03 12 137
] 8 57 10
14 10 00z

e o e — e m—
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e ey - = Amplitude ‘ Amplitude
Timao = Re . ' Ti yeis -
No. Dinte NS eI Phase G M.C.T. perey Ag | Ax l Ay il 50 Dale Skl e Ea86 G Mn;? 1 | il | Ag | Ay l Ay e
" | 108 | e m o« | s 1919 h m s o i
1018 K H B : | I [
19 | 6 Daer | e 12 06 05 i | | Trace of a distant earth- 20| 16 Feb. | Iy o Px 15 58 41 Phases indefinable. Good
L ' l F 1930 =k | quake on horizontal ePr |15 58 42 | record on vertical but
‘ ‘ components. 1| My 16: 00 13 o % 15 | illegible through over-
20| 9 Dec.| I? e 18 23 3d0= l Trace of a distant earth- . My 16 00 21 5 26 | scoring.  Origin 1n
& ; I 90 44 30%= | nuakeonall components, I, 7 16 12 15+ | | Sputhern California.
| |
| : r
o1 | 23 Dee. | 12 ¢ 20 01 30=% i ~’| Trace of a distant earth- 31| 19 Febh.| Iv e 4 59 08 } -+ | Traece of a near shock on
| T 20 35 30% " quakeonalleomponents, it a8 A8k | all eomponents. Begin-
| l ' ~ ning ohseured by strong
1919 | ‘ : ' microseisms. Monthly
goil L Tany R e 152800 ‘ } Trace of a distant earth- " :. Weather Review reports
| (S 3 11 454 | | quake on horizontal | a series of enrthquakes
| | | components, [ inter- ' | 'i - felt at Calexico on
| | rupted by beginning of February 19, one of
} the next earthqualke, v | : ~ whieh eame at 4" 55™.
| | | o
231 1 Jan.| T 0 3 00 06 A=28280 km. 32| 25 Feb.| I | iPe |22 38 51.6 e b A=63 km. :
| e I’ {3 1l 4l | See discussion in text. i P 90 4@ £ ) | Felt in Berkeley. First
| e Pr S HE | i Py iEE 383 022 . shift of ground down,
e Sx 3 21 15 1 Liy 22 38 595 | | north and west; a waye
e Sk 3 21 16 iLx |22 30 00.0 | | of contraction. Origin
Mg, | 3 201 28 | 16 [|160 1L |22 30 004 | | therefore northwest of
My 30215 30 22 | 690 ; I Mex |22 30 022 ¥ ( 20 | 50 Borkeley. Origin prob-
Mr. 3 24 358 22 | 325 My 08 30 05.7T & : |17 ably on San Andreas
| I 6 00X | (! indefinite | | | Rift just northwest of
i | F 00 49 49 | | Point Reves. Recorded
E-l] 5 Jan. | 1% 0 o0 34 40+ \ Trace of a distant earth- | | | by both :zumpnnentf u::
| 1) 21 10 40z quake on horizontal | Omori tromomae Eh'
| | Eﬂnll-lﬂnﬂntﬂ* | h[ﬂl"\"]ﬂ Eﬂlﬂlﬂﬂ'grﬂ[l
| | | | started.
95| 6 Jan. | Il e 22 47 so Trace of a distant earth- | L
F L e quake on all components, ‘ ' 33| 2 Mar.| I? ¢ 4 03 27 | Record of a distant earth-
o 1 Mx 4 12 45 19 11 | quake. No phases dis-
26| 17 Jan.| 1% e 12 01 21 Trace of a distant earth- ! 1 5 14 15+ | cernible, Weak records
Me. 1200 20 T quake on horizontal | | | on east-west and ver-
| My (12 09 38 12 | 5 | components. | | | tical components.
I 12 31z | | | | ll
= r
7 s | | a4 | 7 | Reeord of o distant earth-
E ! EI:I o i " v p I 2 - = | - = - L ::I.- arLikls I? 4] .lﬂ ﬂf ‘.I.B ccord or o c
|‘ Jan, | T E}:’: g 5; _—,;ga Vertical rcur:nn_l IEIEF’EHP \ 14 Mar S el s e . qunle. Phases not 8ep-
T e G | Hhironchis (¥ ersaonug) | | F |18 47= | arable. Wealk on east-
: -Mf”‘ a = ]n""" Monthly Weather Iie- | west and vertical.
Mi : Ef_; i % . 9 ]n :ni:u, ru'!;fmrts E;‘::,]h]i';]]l?;::{ ﬁ |
‘ (! indefini = 5 BB AN, SEEGIORE | = e 4 3 wu 30=x il Trace of a distant earth-
111418 lHltE nnﬂ' 1’ “ll[_\'ln ¥ 3.'} ;-' :"iI.lI". I-l ¢
F 0" 28 15+ | | i3 1y 4 49 30z | | quake onallcomponents.
i | ! |.
27 5 ' | | | :
=i TN an i E:‘, %g 333 | Trace of a distant earth- g | 16 Mar.| T% e g 17 54 | | | Trace of a distant earth-
! <o =0 | | quike on all components, ) ‘ ; i F § 40 304 | | | quake onall components.
I |
29| 31 Jan. | I 0 23 44 297 r= | . | | | |
. = = = | | Phases not separabilo; ree- | , s | . o
My, (23 46 58 | 7 14 rd confused by miero: | 37/(- 21 Mar.[ I¥ | @ 16 42 07 | | Long flat waves on east
Mx |23 47 =59 01 | e B e A LS Rl , | | P 17 06 380+ f. west component only.
| Mg 23 48§ ]Eg ‘ 2 15 SHARN ' | | | | Possibly not an earth-
| o (w0 45 ] 10 | 43 ' | '. k
|' M. 23 49 4G6° | B 16 | | | | | | : | quake.
| Mg, |23 50 00 73 | 53 . ‘ 1 |
: 1 FEIL F 0 11 [:'0 | | | l I | |
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THE LICK OBSERVATORY STATION

CONSTANTS

CONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographic
room :
¢ —37° 20’ 2475 N. Lat.
A=—121° 38’ 34" W. from Greenwich.

Time.
civil time.

All determinations are reduced to Greenwich mean

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

CONSTANTS OF THE SEISMOGRAPHS

Period Magnif. Damping
Wiechert Seismograph N-S component ... 7.0 80 §:1
Wiechert Seismograph E-W component..... 6.0 80 8:1
Wiechert Seismograph Vertical component 3.0 80 8:1

f. N
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Ampli
1."7\0. Date Charac. | Phaso G. 'fflmi T. Period -.1 1 l“T'A e
E Nod ¥
1018 h m s B i 1 M
1| 1 Oct.| Ia e 23 49 00 Strong thickéning of pen
F 23 49 07 tracesonall components,
2| 11 Qet. | T 0 14 14 18 A— 5860 km.
e Px 14 23 40 Only a very weak record
e Py 14 23 43 on east-west compon-
e Sxv 14 31 08 ent. F interrupted by
oL indefinite changing sheets.
Mx 14 44 33 14 330
My 14 46 08 15 22
C indefinite
13 16 274
3| 13 Oect.| Iv ex 2 af 02 Slight disturbance on
My 2 58 35 4 15 cast-west and vertical
I’ 3 06 43 components.
41 19 QOect. | 1q e 0 08 52 Strong thickening of pen
F 0 09 01 traces on all components.
9119 Oect.| I e Pxv 3 29 59 Phases not separable.
Mx 3 44 45 18 21 TActual displacement of
My 3 44 58 18 1507| pen.
Mg 3 46 11 14 11
F 4 24+
6| 7 Nov.| Ia e 16 25 53 Strong thickening of pen
) 16 25 358 traces on all ecompon-
ents.
7| ‘8 Nov.| Ta 0 4 37 £} A—T7180 km.
e Py 4 48 24 The wvertical record be-
e Px 4 48 31 gins with a group of
e Pg 4 48 34 large waves, whieh are
e Sy indefinite notably Inrger than the
e Sy 4 57 02 rest of the first pre-
e Sx 4 57 07 liminaries.
el indefinite
Mg, 5 09 23 0 00
Mx, 5 09 49 11 a0
My, 5 12 11 9 | 100
M. 5 1333 9 g1
P 7 00=%
8| 18 Nov.| I1% o 19 00 44 Trace of a distant earth-
F 210 (= quike on allecomponents.
0| 20 Nov.| 14 e 16 47 47 Phases not discernible,
My 16 47 56 1 12 Registered on horizontal
10 16 48 00 components as a thick-
ening of the pen traces.
10| 21 Now.| Ta e 18 51 40 Strong thickening of pen
My, 18 51 47 3 | 4] traces on horizontal
My, 185 518G ] 3 | 9 components.
1" 18 51 57

——— o e T e — - =




University of Califorua Publications

366
== || i | Amplitude A R
No, Date | Charac | Phase G. LTLHF it il Ag |l Ay |4y ATk
: * m 8 s
‘]lﬂi}ﬂ It e IE; 58 36 bt N Trace of a distant earth-
1195 el Jet. 0 11 05+ quake on horizontal
components.
12| 4 Dee.| L 0 11 48 08 A= 8680 km,
! e PEH ]_E D'U' l]-i:
: e Dy 12 09 &8
| e L indefinite
Me 12 31 30 22 37
Mx 12 32 19 15 31
| " 14 50=%
|
‘ | i1 02 — 1460 km,
SIS DEE.1 % (,1(3,.;.,. {g 44 11 The point called eSg 18
¢ P 8 44 12 probably the equiva-
My, 8§ 44 20 D 66007 lent of a large wave
Mg, 8 44 30 G 40007 which follows S; there
My, 8 44 44 4 65007% is considerable friction
1 Sy § 46 44 apparent in the record
| oSy 8 406 45 of the east-west com-
| 6 Sg 8 46 50 ponent.
¢ Lipy 8 47 52 i Actual displacements of
e Ly 8§ 47 57 pen on paper.
M, S 48 17 P8 87007 Oricin off the coast of
Mx. § 49 15 13 75007 Vancouver Island. See
My, 8 49 37 12 soot| discussion in text.
| Mg, SEEL0N 5T 13 8350%
| Moy, 8§ b2 14 0 7400%
& g bbb 2l
i TP 10 00+
14| 6 Dee. | Ir e 12052 Trace of a distant earth-
10 T2 2=k (nake on all components.
15 7 Dee. | Ia i1t 22 42 36.8 Strong thickening of pen
i LM |22 492 384 3 8 | 10 trace on vertical com-
C 22 42 4] ponent.
10 22 42 5H2
16| 30 Dee. | Ta e 16 36 44 A series of very closely
| My 1686 5l 4 T spaced pen strokes
| My 16 36 52 3 6 which almost completely
My 16 36 54 ! 6 remove the smoke from
¥ 16 36 57 the paper, giving a very
strong thickening of
the pen trace.
- |
17| 30 Dee. | I e 93 50 56 Closely spaced pen strokes.
M 23 o1 05 4 2 bl No phases discernible.
P 28 51 08
1919
Laifee ] danilt = 1 a7 Trace of o distant earth-
= 2 11 37+ quake. I interrupted
by the beginning of the
next earthquake.
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: Time Amplitude
No. Dunta Charar. Phase Porla) | —— .
G. M. C.T. o e i i Remarks
1919 O i A A T
1
19 1 Jan. | Ia () £ 59 &0 £ ) A — 8500 km.
e Py 3 11 37 See discussion in text.
e Pnt o 11 42
e Sse 2190
8 Sy o 21 25
Mg 3 21 32 6 33
Al x 3 21530 8 09
I § 20
20 4 Jan, | la e 4 47 15 | Trace of a local earth-
B 4 48 09 | quake. A series of very
minute vibrations on
all ecomponents.
21| 6 Jan.| I ¢ 23 0ox Trace of a distant earth-
¥ 23 36*x quake on horizontal
components; very weak
on north-south.
221 13 Jan.| Ia e 17 55 A8 Strong thickening of pen
10 17 56 09 traceson all components.
231 14 Jan. | la gk 19 35 358.0 Thickening of pen trace
1 LM 19 35 59.5 3| 10 | 11 on vertical component.
& 19 36 03
F 19 36 07
o41 20 Jan.| Ly P 9 25 10 Trace of near shock. Not
P 9 26 53 reristered by vertieal
seismograph. See No.
27 in Berkeley hist.
95| 25 Jan. | I«?% e 99 30 07 A series of very minute
&' 22, 32 15 irregular vibrations on
horizontal components.
96| 30 Jan. | Ta e 21 27 26 Strong thickening of pén
| 10 21 27 39 traces on all components.
27 31 Jan.| Ier e 23 45 10 Phases not separable. No
i _ My 23 48 32 S 66 “definite maximum on
r D350 389 enst-west component.
Not reeorded by ver-
tical seismograph.
o2l 11 TFob.!| I, o 4 58 08 Trace of a local shoek. .:'k
~ - | i% 4 58 53 series of very faint vi-
brations visible on all
components.
af Yo 5 1 Pg 15 58 38.0 Tirst shift‘enst and south.
1 | Aol | . ilp: ]5;]. 58 38.5 Not registered by ver-
T 15 58 125 tical seismograph.
e Ly 15 89 35 Origin in Southern Cali-
M 15 50 44 4 58 fornia.
My 15 59 46 4 61
G indefinite
™ 16 08=




. - Amplitude
No. Date Charac. | Phnse G. M.m tf I, Loy Agp | Ay | Ay St
- | h m s 5 T u "
1919
‘ o5 T = e Pex 92 39 06.5 ﬂ'j-—_lﬂs km, (7)
30125 Jeb.} I iL: 99 39 21.2 Origain probably on San
e Lgp 29 39 220 Andrens Rift north-
M o0 39 225 2 15 Wcst_ of IPoint Reyes -
Me 22 39 283 1 9 station.
C indefinite
F 22 41 21
31| 2 Mar.| T8 “ 4 0=+ A few long flat waves on
0 4 9294 both horizontal com-
ponents; the trace of
a distant earthqualke.
32| 2 Mar.| I e 2 28 26 Traco of a distant earth-
F 12 45 15X quake on horizontal
components; very weak
on cast-west,
|
33| 4 Mar.| Ia 1 P 0 38 01.0 Thickening of the pen
1 LM 0 38 038 4 9 6 trace on vertiecal com-
C 0 38 07 ponent.
r 0 38 28
34| 4 Mar.| Ia e 29 24 43 Strong thickening of pen
F 22 24 49 traceson all components.
35( 13 Mar.| Ila | 1P 17 24 2200
1 LM (17 24 233 3 (" 30 | 39| 11
C 17 24 26
I 17 24 39
I . .
36 14 Mar.| I4 1B 1 06 49 A strong thickening of
1%1#[ 1 06 a3 3| 10| 10 the pen trace on ver-
1 06 356 tical.
F 1 07 12
37 | 16 Mar.| Ia e 0 04 46 A geries of minute vibra-
F 0 05 14 tions on - horizontal
components; troce of a
loeal shoek.
35;5' 17 Mar.| Ta @ 22 09 06 A series of minute vibra-
| F 22 0D 39 tions on all eompon-
ents; no phases dis-
cernible.
39| 23 Mar.| I, 1'[’ 19 36 58.5 A strong thickening of
1%“ }?} g_f_ gg 3| 16 | 23 pen trace on vertieal
| o ol ‘ 2
| i 19 37 29 component,
|
|

————————
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EARTHQUAKE IN Brimisa CoLuMmBIA oN DEcEMBER 6, 1918

Well written records of this earthquake were obtained on both
horizontal components at the Berkeley Station. Due to defective
adjustment, the vertical seismograph gave no record of this shock.

On the cast-west component the first preliminaries consist of
a series of vibrations of small amplitude. At 8 46™ 225 there is
a marked inc¢rease 1n amplitude and the vibrations become more
irregular 1n charaeter. This point seems clearly to be the begin-
ning of the second preliminary tremors. At 8" 47™ 33° there is
a further inerease in amplitude of the vibrations and the waves
become very regular.

When the record of the north-south component is examined
certain differences are noted. The first preliminaries on the.
north-south component begin with three or four large vibrations
that are followed by vibrations of small amplitude much like
those on the east-west component. At 8" 46™ 21* there is a shght
change of character of the vibrations corresponding to the point

regarded as the beginning of the second preliminaries on the
ecast-west component. The change is not marked, however, and if
the north-south record had been the only one available, the begin-
ning of the second preliminaries would have been placed at
8h46m 475, At this instant there is a marked increase in the
amplitude of vibrations on the north-south component. There 1s
nothing at all on the east-west component to correspond to this
particular change on the north-south component and, in conse-
quence, it is not aceepted as the beginning of the second pre-
liminary tremors.

A similar difficulty comes in locating the beginning of the
chief phase. If either record had been examined alone the point
would have been located without hesitation. On the east-west
component the waves become regular and increase considerably
in amplitude at 8*47™ 33%. On the north-south a similar change
occurs later: the large, regular waves begin at 8" 48" 08%. No
change in the character of the vibrations is noticeable on the
north-sonth component at 8"47™33° and further, there is no
chanee in character of the east-west component at 8" 48™ 08°,
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The records obtained at the Lick Observatory Station, though
not nearly so well written as those at the Berkeley Station, do
not present the diffieulty set out above. All three records are
very similar in their general features.

The origin of this earthquake has been located by Dr. I
Napier Dennison® at a point just off the west coast of Vancouver
Island (latitude 49° 30’ N, long. 127° 20” W).

TeELESEISM OF JANUARY 1, 1919

Well written records of this earthquake were obtained on the
horizontal-component instruments at the Berkeley Station. The
vertical seismograph was not well adjusted and gave no record
of this shock.

The seismograms are of an unusual type. They begin with a
series of rather irregular vibrations of small amplitude, which
continue without noticeable change of character until the arrival
of a phase interpreted as the second preliminary tremors. The
beginning of this phase 1s marked by an increase in amplitude
and is followed quickly by a maximum. The north-south com-
ponent shows a much larger amphtude of movement at the time
of this maximum.

After the occurrence of the maximum the seismograms con-
sist of somewhat irregular waves of moderately large amplitude.
In these waves there is no sign of a change of character and
nothing that could be interpreted as the beginning of the chief
phase of the seismogram. The amplitudes gradually decrease
until the vibrations merge into the tail portion of the seismogram.

The horizontal records at the Lick Observatory show the same
peculiarities that have been desceribed for the records of the
Berkeley Station. The maximum which follows the beginning
of the second preliminary tremors is here also much stronger
on the north-south component than on the east-west component.

On the vertical record, obtained at the Lick Observatory
Station, the beginning of the second preliminaries is not so
sharply marked as on the records of the horizontal components
and there 18 no definite maximum.

* Bull. Seis. Soe. Am., vol. IX (1919), p. 20.
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