._Ti s
L

.. = —..d' -‘i‘_

o

= = -'.'."_7."' --__.' -

Tl % by
--..':,'

ol

L T ¥
] "!-r_:‘.."l-l

| | ' >
. > i
. L} k - Lo I ""'ﬁ-\" | ., I & ]
1 i a - - e _--_ . i al " i ¥ __.,_-.h 3
- ! h - " L i T W
- S - .y - - T e - i s - v Ll e
: I = et | [ R R BTl s S T - = i o " W Ry Ay
-|r - - ] "\--_'!."'_"""\-"., I = S s = =1 I.‘ 5 S
—Leri e e Octeber 111927 ¢ L AOIRE SRt R
-, ! 1| o B g Lo 3. o / -
k" i " i P g BT L e R — -
'I‘-.!fbl- » m i ._"'f ) = . o . ; ﬁr":_‘.l ]
. -: .- .rIl'. .1.‘ ) 5 . & I'"- '_r ] - g 2 | . s . ? [
- F | - o i " - b o = -
¥ o il s [' _ "5 ‘| % = .|'I

[ = - 3 1 i i

v | . O R R TG it (P

'-,‘--_-:| . . - g : S - : s - -.- y s sy ¥ = For L - i . J - -_..4 v -.?" ..:' i

e | BuLLETIN OF THE SE1smoGRrAPHIC StATIONS, VoL, 2, N0 15
ey s | ' | S = S OF RS T S

UNIVERSITY OF CALIFORNIA PRESS : =t
BERKELEY, CALIFORNIA | e St
This book was donated to the ISC

from the collectionof
Professor Nicolas N Ambraseys
£4920-2012 - " S




- fd 8y
i
i F -

£

, hr' ‘._..h i‘ o | _'l':-.- e
|\ International
SelsmologiCal® ¥ | SRRt
Centre ' Ry S T

A
war

AT THE LICK OBSERVATORY STATION
RSITY OF CALIFORNIA PUBLICATIONS i | ,' =

st 4 A A

OCTOBER 1, 1927, TO MARCH 31, 1928

BY

ALIFORNTA Pavsy o PERRY BYERLY

KARL DYK

H’?_r -._ = = "-‘A__-‘L_‘

v - I . 'h _"- ‘._. L T I- . Ly o i.'rh‘-_"l L-ﬂ.iﬂ-. iy - %
il e j?F"E .s:p?;ﬁ"{: NG #%.‘IE?EEE:;_E [VERSITY L RE
- ' i i ;) LF; - e 1 e Lt L = TR
" - - %_f—rdj .-'.n. ;:_,_ - ".'-I»;l-:' . ..}
v k . . gl 7—551__,,{“..._._“_ gy
-j o P . > " J e -3 ..E_e-h.
LR LaAY NS

.‘1__

at

CONTENTS
PAGE

Symbols and Notations Employed.. ... . . 274
The Berkeloy BURTION i iutoardiisstiiiardsts s sesbomsssisi sammtemtioriacsiontr g aioa S (10
e T T LA A A e . i ol WA s 7 AT
el et On OF SO OKE v, iiiares doimsiom b it ih el b s oy pamsns ARt eSS A )
Mo Ttk ODaervatory SURLION o i iy oot copesise et el e oS
DI B L B st s b e e e S et S e o e A e e R A R A
Tabulation of ShockE. .« it iaersarss Ay P RBLORE
The California Earthquake of November 4, 1927 ... ... . . ... 296




15

i)

—

J.

4.

274 University of California Publications [VorL. 2

SYMBOLS AND INOTATIONS

Character of the Earthquake—

I. Perceptible, II. Moderately s.tx:unF.: III. Strong,
d (terrae motus domesticus) Local shock (origin less than 100 kilometers distant).
v (terrae motus vicinus) Near shock (origin from 100 to 1,000 kilometers distant).
r (terrae motus remotus) ng'tﬂtnt tﬂ)hﬂﬂk (origin from 1,000 to 5,000 kilometers
1stant). |
Very distant shock or teleseism (origin more than 5,000

u (terrae motus ultimus) i
: kilometers distant).

Phases of Lthe Sersmogram—

P (undae primae) Normal first phase, or first preliminary tremors (longitudinal)

P’ First ;iureliminnry tremors which have penetrated the core of the
earth.

PR, Waves n times reflected at the earth’s surface.

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

SR, Waves n times reflected at the earth’s surface.

PS Waves changed from longitudinal to transverse oseillation or
vice yersa through reflection at the earth's surface.

PPS Waves twice reflected at the earth’s surface, having been longi-
{;\udim}r.l on two branches of the path and transverse on one
ranch.

In general a bar over two letters denoting types of waves indicates refraction.
The subseript . denotes the boundary at about 2900 km. depth between the metallic
core and the middle shell which surrounds it. Thus:

S PS8 Waves which have penetrated the core, having been transverse
before entering and after leaving the core, and longitudinal

1 within the core.

REPEPA Waves refracted at the core boundary into the core, reflected
once at this boundary while within the core and again refracted
out of the core, having remained longitudinal on all branches
of the path.

G Long waves at beginning of surface phase. Velocity about 4,4-]5—1-&
SEC.
Ii (undae longae) Long waves preceding M. Velocity about 3.8&
| sec.

M (undae maximae) Slmﬁ-ter and more regular waves of large amplitude in the surface

phase,

M, an;nt.est motion in the surface phase.

(1 (coda) I'ail or end portion.

I (finis) Iind of discernible movement.

, For local earthquakes a special notation is used:

I The longitudinal wave which has traveled its whole path in the

1 surface laver of the earth,

S The transverse wave which has traveled its whole path in the

- surface layer of the earth.

The longitudinal wave which has penetrated only as deep as the

e Tﬁemnd layerdnf the earth’s crust,

i e corresponding t 4 ave
Nalure of the Motion— c P ¢ transverse wave,

L (impetus)  Sudden beginning of the motion.

e (emersio)  Gradual beginning of the motion.

T (period) Time of one complete oscillation.

A ﬂlﬂplltll{lﬂ of the earth motion, measured from the median line in microns
(n= mmmm.), + toward the north, east, or zenith, — toward the
south, west, or nadir,

Ag Ii=W component of A.

Ax N-S component of A.

Az Yertical component of A.

Time—

O (origin) Time of shock at point of origin,

19

o

8]

Latitude and longitude of the center of the seismographie

I'00II :

Time.

civil time,

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

)

Centre

Bulletin of the Seismographic Stations

International
Seismological

THE BERKELEY STATION

CONBSTANTS

¢=37" 52" 1579 N. Lat.

A=122° 15" 36”6 W. from Greenwich.

e
|

All determinations are reduced to Greenwich mean

CONSTANTS OF THE SEISMOGRAPHS

r fjcm
Date Apparatus Component b Tq ¢ ﬁ(-‘w__ﬁ
1927
Nov. 26 | Bosch-Omori 100 kg. B 37 11.8 5 0.002
= N 43 11.7 2 0.003
Weichert 80 kg. Z 40 5.4 5 0.005
1928
Feb, 3 | Bosch-Omori 100 kg. E 41 11.8 6 0.002
= N 40 11.7 2 0.004
Wiechert 80 kg. Z 40 5.3 4 0.004
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BERKELEY STATION
s Amplitude
1me
No Date Ch{En& Phase G. g;l.n&. T, | Period e T e Iemnrks
. Wi A s, " u H
I 0:3.27 sl Ty CE l;':l 18 19 6 Felt in Imperial vu.l..
oL Qg 18 43 ley.‘ Mu.y.‘begm
&5 9 19 25 3 ?ﬂrller. Mierose-
F 0 923+ 18ms present,
9 | Oct. 24 | 1IIr | ePexz 16 04 48 Tex|— 2 |+ 2 |+ 10 | About R-F 7 at Sit-
- i ka, Alaska. Pen
o 16 04 52 8e |— 12 thrown off record
g 16 05 15 7T =18 on E-W but re-
e 16 05 31 16 |(— 20 placed.
iz 16 06 58 6 + 13
in 16 07 05 5 SIS
er 16 07 06 7 |+ 15
ez 16 08 54 10
15g 16 08 57 25 |+450
15y 16 09 01 18 -+ 85
eR 16 09 59 16
1N 16 10 17 20 -+600
in 16 10 32 30 4650
ez 16 10 36 15
1g 16 10 39 25 |—1100
1N 16 11.8 15 — 150
iE 16 12.0 15 |—600
13 19 35+
3| Nov. 4 | Illv | ePz 13 51 48 4 4+ 4 |See note at end of
ePrx 13 51 49 4 |— 3|+ 2 this bulletin.
1P*z 13 51 53 4 + 10
1P*e 13 51 54 10 |+ 13
1P*5 13 51 &5 4 £ 8 Might be a crest ear-
1Py 13 52 01 16 + 70 lier.
1Pg 13 52 05 14 |— 45
iPz 13 52 06 |16 ca. —450
15k 13 52 30 g |—180
ISNE 13 52 51 4y |—280 |—360
6k
15z 13 52 53 6 +650
1Mz 13 53 30 9 -+ 2400
g 13 53 06 Pen leaves record.
I 13 53 217 Pen leaves record.
F 17 32+

= e e —— ==

M\
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BERKELEY STATION
Amplitude
Charac- Time
No. Date ter Phnse GMCT Period Remarks
Ar Ax Az
1927 h, m. s 8, ja M m
4 NDV.. 4 EP]-:: 13 49 17 35 — 3
4z —_ 2
ePy 18 49 18 2 - 2
e?r 18 49 32 2 |4+ 5
I’ 18 55.1+
5| Nov. 4 | I ele 19 01 42 May be microseisms,
6 | Nov. 4| Iv ePxz 20 01 40 6z + 8
eE 20 02 25 Earlier phase present
ex 20 02 44 1 + 5 —very weak.
ZeN 20 02 47 3 + 4
eg 20 02 59 4 |+ 18
eE 20 04 13 8 |[— 9
F 20 13
7| Nov. 4 | 1Iv ePey 20 45 39
€z 20 45 47
ely 20 45 33 2 4+ 4
E?E 20 45 56 2 — 5
O 20 54+
8| Nov. 5| Iv ePg 3 25 38 3 3
ex 3 25 45 2 + <2 May begin earlier.
CE 8 27 02 b |+ Disturbance hardly
eE 3 30 16 -+ perceptible on Z.
It 3 36+
91| Nov. 5 | Iv ePe 3 40 02 3 |— 3 May begin earlier.
EP}; 3 40 03
ez 3 40 19 4 — 4 | Sinusoidal.
eSE 3 40 33 3 |+ 10
eSy? 3 40 34 3 4+ 2
ey 3 40 48 2 4+ 5 Sinusoidal.
K 3 50-
10 | Nov. 5 | Iv ePe 3 53 19
eN 3 a3 23
ez 3 03 36 5 - 2
CE 3 53 47 2 |+
I 3 59+
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BERKELEY STATION
Amplitude
No. Date Clﬁ;ﬂc— Phaso G, ﬁl“g T Period e A F- Remarks
1927 h. m. s s, K H &
11 | Nov. 5 | Iv | ePz 9 02 09
ePs 9 02 10
el 9 02 11
ez 9 02 45 43 =i
3N
exn 9 02 57 2 S
eSTe g 03 02 8
F 9 10+
12 | Nov. 6 ePz 2 40 40 4 — 2
ePy 2 40 42 +
ePg 2 40 46 =
CE 2 41 00 2 + 2
CEN 2 41 14 1 + 0
1 — 9
exNZ 2 41 23 4x + 50
47 — 10
CE 2 41 39 7 |-+ 20
eMig 2 42 57
1N 2 43 59 6 —3060
ez 2 44 50 6 — 30
F 2 37+
13 | Nov. 8 ez 3 30 40 i - 2
elE 3 31 04 Miecroseisms present.
elg 3 32 36
elg 3 35 15
e?z 3 36 11 3 + 4
e?z 3 36 28 4
e’s 4 48 40 Beginning poorly de-
F 5 05- fined.
14 | Nov.10 | Iv ePrx 16 48 03 4 |— 3 Microseisms present.
ePz 16 48 04 —
ex 16 45 32 2 + 9
ERz 16 48 33 2 |— 11
47 — 6
F 16 55+
19 | Nov.12 | T CE 0 54.5+ Beginning obscure.
tz 0 55.0x May be microseisms.
F 1 084

— N

e e e
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BERKELEY STATION
Amplitude
Chnrne- Time
No Date tor Phnse G.M.C.T. Period Remarks
Ar Ax Az
1027 h. m. & 8. o I m
16 | Nov.14 | Tu ePgz il Al 6 |— S 4+ 2
4z |1+ O - B
ePy 7 31 57 May begin earlier.
ez 17 32, 07 3 — B
4+ 6 | Macelwane's epicen-
CEN 7 32 08 3g |I— 3 |—<2 ter In Northern
3x |+ 3 |+<2 Siberia.
eSe T 425510 6 |4+ 5
— 5
eSSy 7 42" 11 7 4+ 2
0
eSz 7 42 12 6 + <3
—<3
(L)) 7 42 23
F 7 52+
17 | Nov.15 | Ir ePenz 8 37 16 2z — 2
+ 2
ez 8 37 34 3 — 2
+ 2
eSg 8 43 33 B |— 6
6 May also be on N.
edz 8§ 43 34 8
eSRze R 47 317 15 2
F 8 59+
18 | Nov.16 | Iu eE 21 34 43 17 |— 2 May begin earlier.
ex 21 57 14 40 |+ 30
— 60
z 21 57 19 ) tii% May begin earlier.
eE 22 20 54 20 |— 6
+ 6
F 29 484
19 | Nov.19 | 1Iv ePnz 133 27 Cracked windowsand
eSg 3 34 00 6 |+ 1 knocked down =&
- 1 feww chimneys at
eSkz 3 34 01 3z — 2 Santa Maria.
ex 3 34 08 =
ez 3 34 09 6 4+ 5
- 5
CE 3 34 13 2 |— 3
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BERKELEY STATION
BERKELEY STATION
Amplitude
T . | '
Date Chtzl;ne- Phase G. Ml.ng. T. | Period e v e Remarks Clars: o Amplitude
i i No| Date ter Phase G.M.C.T. |Period Remarks
1927 h. m 8. 8, j s H : AE Ax Az
Nov. 19 . ey 3 34 14 . . 1927 h. m. & ) " r “
(contd.) enz 3 34 4 4y A A Dec. 28 ex 18 32 09 | 10 —<1
F 3 43+ (contd.) +<1
“ eSex 18 37 37 | 20es|+ 90 |— 45
Nov.21 | 1 ez 23 20 35 3 _{E | —120 |+ 65
+<2 v | S 18 37 45 | 20 — <30
e 23 36 09 14 |— 2 ) | 4100
ek 23 37 10 [ 9 |= 9 eSRi% |18 40 59 | 13 |— 3
+150 eSR,?z |18 41 09 | 20 — 85
+ <8 | eSR 7y 18 41 25 10 + 1
e 23 58 35+| 25 |+ 30 | 205
— 30 | eSR.?y |18 43 31 | 25 — 40
ex 1 03 44 { 4 80
eR 1 27 25&| 607 (4+<T70 Beginning doubtful. : eSR,?7: | 18 43 33 25 |— &0
17 1 33 15 Group of short period | eSR;?z | 18 45 03 —100
1z 1 33 20 wave of small am- p + <100
iz 1 33 48 plitude. | eSRa?g 18 45 19 35 |+ 45
17 1 34 06 | —110
iz 1 34 00 . oL 18 47 38 ]
iz 1 34 39 | eL 18 47 44 | 20 |— 45
17 1 34 49 + 60 "
F 1 58+ , |eM?; |18 50 18 | 20 — 65
— | + 65
Dec. 2| Id 1 PEyz 4 33 07 =S =" 2 About R-F 6 at Con- | F 20 31+
In 4 33 08 1=7 cord, Calif. and |
ix 4 33 09 o : : 24 | Deec. 31 | I ez 19 08.7+
_ Alamo, Calif,
1S ENZ 4 33 10 — 9 |4+ 40 ez 19 09.8+
_ eg 19 14 01+ 7 [4+<2
. + 16 |— 20 } 0
INZ 4 33 11 —<=
I 4 33 19 o eN 19 14 27 3 o i |
. F 19 284
F 4 34.0+ | 1998
Deec. 20 | I CE 3 35 00 5 26 | Jan. 1 | Ir ePz 9 31 &9 7 —<3
ex 3 35 42 8 +<3
F 3 42 0+ ePe 9 32 06
eDEN 9 37 09 105 + 2
Dec. 28 | Iu ePez 18 29 48 Bizl—<1 -l | ISy
+<1 + 14 ex 9 37 16 20 + 9
ime poor. | . | :
-+ 1 | eSR, e 0 39 01 14 ; 23
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BERKELEY STATION
Amplitude
Time .
No| Date Clﬂ’i—“r Phase G M.C.T. |Period o = e Remarks
1028 his my B B. M M K 5
Jan. 1 OF 9 40 09+%| 307? |—<15
(contd.) el
eE 9 42 48+ 15 |— 10
+ 10
ez 9 43 14 | 15 —<20
+ <20
exn g 43 32 12 — &
+ B
eE 0 44 01 12 |— b
| 14
CE g 47 06 10 [— 4
. 4- 11
ex 9 49 01 10 + 2
— 5
CF 9 49 36 7 |—<2
+ <2
F 0 bHE4
26 | Jan. 6 | I ez 19 54 072 8 — 4 | Motion slight on all
+ 4 |components. Mie-
eg 20 37 04 35 |—<3 roselsms present.
-+ <3
eN 20 37
F 21 224
27 | Jan, 8 | Iv | ePgxz 2 00 39 Beginning 1n time
(% 2 00 43 3 |4+ 2 break.
ez 2 00 46 3 — 2 | Felt at Salinas and
€z 2 00 50 2 Hollister, Calif.
ey 2 00 54 3 — 5
ex 2 00 56 2 - 2
ey 2 01 03
Cg 2 01 14
ez 2 01 20
F 2 03.04
28 | Jan. 9O | Iv ePz 2 4bl 42 3 — 2
: ePx 2 45 44
Eg‘; 2 if’ 46 Knocked merchan-
=N 5 o7 gE = Ol =i 2 dise from shelves
N + 10 at Gilroy, Calif
S 0 Y, -
BOE 45 58 3 — o | Also felt at Salinas,
, 3 1 "at-
i e Pz 3 L ot Hnlltater, and Wat
sonville.

(B

International

Seismological

Centre
1928 ] Bulletin of the Seismographic Stations 283
BERKELEY STATION
Amphtude
Charac- Time
No.| Date ter Phase G.M.C.T, | Period Remarks
AE AN Az
1028 h. m. s, 5. M B u
Jan, 9 eN 2 48 12
(contd.) ez 2 46 14 1 - 4
+ 6
er 2 46 16 T |— 2
4+ 2
ex 2 46 23
ez 2 46 27
ey 2 46 32 4 + 2
- 2
ez 2 46 33
ez 2 46 58 1 — <2
+ <2
F 2 48 04
20 | Jan. 15 | Id 1PxE 29 99 4D
15N 22 22 4
iy 22 42 45
1% 22 42 46
K 22 22 52+
30 | Jan. 20 | Iu eE 4 16 48 20 |— 6 Reported felt at
-+ 12 Lima, Peru.
eNzZ 4 16 55 208 e N startsintimemark.
15z
F 4 20
31 | Feb.10 | Ir ePx 444 25 3 + <2 Reported felt at Mex-
— ico City.
ePg 4 44 26 4 |4+<2 _
== Macelwane’'s eplcen-
ePz 4 44 27 4 — 2 ter 19.8° N, 98.5°
+ 2 W.
0z 4 45 38 4 + <2
— <2
eN 4 45 4 4 + <2
—<2
ez 4 53 40 9 — <6
+ <6
F 5 084
32 | Feb. 21 | Iv ePg 19 56 42 3 |—<2 — <2
4z [+ <2 +<2
ePx 19 56 43 5 + <2
— <2
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* STATION
BERKELEY STA | BERKELEY STATION
Amplitude I o
Charne- Time : R ks Ch , Amplitude
Date | ter Phase G.M.C.T. |FPerod| W 4 | Az e No| Date tor || Phase G.M CT. | Period ; ; M Remarks
AR AN
1028 | ST R L " - 18 | el s i
Feb. 21 ez 19 56 55 | 4 — 2 | T a R
A T st +<2 Two shocks felt at ] & SR e e
* _ <2 Calexico, Calif. ! | 3 e Ll L :
ez 19 58 24 | 5 —<2 y L7
+<2| ce 18 32 11 | 5 |- 2
Eo; 20 02 54 B |—<2 E indefinite. by L9
+ <2 1 ex 18 45 35 60 |[—280
ex 20 06 13 9 A 1 +410
= : eG g 10 02 42 | 40 |—240
ex 20 14 09 | 12 +*2 A?:llﬂ:;“dﬂ gradually Lk 190 00 46 | 30 |- 12
— ases
: + 12
ex 20 18 09 | 12 + g F 921 35+
F 21 06=- 36 | Mar.13 I | ePz 18 45 (0 4 +<2
—<2
Feb. 26 | I ez 1 26 47 2 Microseisms present eR 18 45 11 L =2
eE 1 26 b4 on horizontals. Be- | +<2
eE 1 ggﬂl ginnings in doubt. eR 18 47 49 4 |—<2
ez 1 5 + <2
ex 1 36 20 ez 18 48 04 4 il
CE 1 39 35 12 [— 3 - <2
! ex 18 55 17 | 6 + 2
eE 1 44 06 10 [— 2 Marked change in 0
+ 2 period. eg 18 55 a0 7 |+<2
ey 1 44 31 10 + <6 — <2
F 2 1564 Lost in microseisms. ~+ <30
Mar. 2 | 1d P 1 10 13 e Beginning indefinite eg 19 12 10 30 [+ 15
eSp 1 10 24 on N and E. = Al
eSxnz 1 10 26 1 — 10 [+<2 . 3 193
LA D) 37 | Mar.16 | Iu | ePex 5 13 51 | 2 |+<2|+<2 U. 8. C. G. §. epicen-
r 1 12.0+ eP 5 13 52 | 2 + 2| ter 23.0° S3170.4°
. 0. Bl
Mar. 9 | Iu ePz 18 24 50 2 +z§ M;?r fﬂﬁﬂibly bhe on 9 oy7 5 17 93 9 <2
= also. 2 5 18 09
e 18, 24 58 | 3 [—<2 “"'
E eS) 5 24 14 | 6 - <2
+<2 Macelwane's epicen- q 1+ 4
€z 18 27 24 4 — 4 ter in Indian Ocean eSg 5 24 17 g8 |+ 4
Ty S 0 | south of Bengal. — 8
&N s 6 4 —<2 aGn 5 87 39 40 — 30 v=4.4 kin/sec.
€F 18 27 30 8 [— 2 : 40
+ <2 2
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BERKELEY STATION
Amplitude
ol o (0 e | o BB [redl T o T | e
1928 h, m =& 8. L it M
Mar. 16 eGg 5 37 42 40 |+ ;’?
— 55
(contd.) o A el . e
+750
3 = 170
i SRty ¥ -—I-ISD v=4.0 km/sec.
el 5 47 .8 20 + 20
— 45
38 | Mar.18 | 1 ex? 3 16 55 U.S.C. G. S. epicen-
ez 3 16 56 ter at 14° N, 95° W.
ey’ 3 45.5 30 ca 4 <15
eE 3 45.5 30 ca |+ <80
— <80
ez 4 16.3 30 ca + <15
— <15
F 4 214
105 [+ 13 |— 4
ePyz 4 2328 4 4+ <2
ePR N 4 24 .8 15 |— 10 |+ 2
4+ 10 |— 4
ez 4 247 53 — b
+ 6
esE 4 28 45 8 |+ 10
— 17
1SN 4 28 46 8 4+ 20
— 30
ez 4 29 17 28 — 350
+350
eGy 4 32.0 40 — 1100
7 41000
eGr 4 32.1 40 |4+1000
— 1250
1Ly 4 32.8 30 |4-1050{+1100
— 1450! — 1500
eLz 4 328 [25¢ca —110
iz 4 36.3 20 — 1000
4100
1) 6 57+

m 5 =

M
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BERKELEY STATION
Charac. Time Amplitude
No.| Date ter Phase G.MCT Period Remarks
Ax AN Az
1028 h., m. s s, " fr B
40 | Mar.26 | Id | ePexz 16 27 48 — |—<2 Microseisms on Z.
eSk 16 27 a3
eSy 16 27 54 + <2
ey 16 27 55 3 s i ik
— 9
EENZ 16 27 58 3ex|l— T+ 7T |—<2
2z |+ 7
F 16 31.7+
41 | Mar.31 | Iu eG?e 1 18.6+ 50 |— <50 Felt at Constanti-
4 <50 nople.
eG?% 1 20+ 507 + <50 Not registered on Z.
— <50
eL7e 1 28.3 20 |—<6
el.?z 1 28.4 20 — <30
el?y 1 28.6 20 +<B
F 1 454
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THE LICK OBSERVATORY STATION

CONTENTS

C'ONSTANTS OF THE STATION

Latitude and longitude of the center of the seismographic
room:

e=37°20" 2475 N. Lat.
A=121° 38’ 34* W. from Greenwich.

Time.
civil time.

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

All determinations are reduced to Greenwich mean

CONSTANTS OF THE SEISMOGRAPHS

Date Apparatus Component V To ¢ TPEu_’
1927
Dec. 23 | Wiechert E 03 0.2 5 0.003
160 Kg. H. N 88 7.2 6 0.0005
Wiechert Z 52 32 7 0.0008
80 Kg. V.
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LICK OBSERVATORY STATION
Charac- Time Amplitude
No| Date ter Phase G.M.C.T. | Period oo
AE Ax Az
1927 O T [ : . 7
1| Oct. 5| 1Iv ePe 21 17 43 Felt in Impenal Val-
CE 21017 55 ley.
CE 21 18 04
eN 21 18 10
eSx 21 18 16
158 21 18 16 2 |— 1
ex 21 18 23 + 1
CE 21 18 43
ex 21 18 45
en 21 19 06
1E 21 20 06 3
K 21 52+
2 | Oct. 16 | Id ePg 15 03 04
ePx 15 03.1
eSg 15 03 13
eSy 15 03 17
F 15 05.0+
3| Oct. 24 | IIIr | ePy 16 04 39 6 — 8 U.S.C. G.S. epicen-
ey 16 05 04 6 — 6 terat 50° N, 139° W.
+ 6
ePR; 16 05 19
ex 16 07 28 About R-F 7 at
ex 16 07 45 5 + 4 Sitka,"Alaska.
— 4
15y 16 09 16 12 -+120
—220
1G % 16 09.9 32 1300
— 050
1Ly 16 12.1 +180
— 270
F 11 55+
4 | Nov. 4 | IIIv | 1Pny 13 51 4l 3 + 2
ePnz 13 51 41 2 -i-{'f
EPI’I: 13 a1 43 3 ==
iP*::Hz 13 51 45 O |[— 30 |+ 7 |+ 40
by
Tz
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LICK OBSERVATORY STATION LICK OBSERVATORY STATION
_ Amplitude Amplitude
Nol Dite o[ a2 S s G MG T. |Period _ Remarks ol - Dater il e Phas GG T, |Period Remarks
AE AN i s Ax AN Az
iz 1027 h. m. s 8. K H M . 1928 h. m. & 8. u r i
Nov. 4 iPey 13 51 53 | 1lg |+110 |— 40 9 | Nov. 5 | Iv | ePgy 3 52.7+
(contd.) 13x _ ex 3 53 18
iz 13 51 56 4 + 75 | Short period also ek 3 53 30 9 3
superposed on ex 3 63 32
hﬂ!‘iZDﬂtﬂlE. T 3 55.04+
1Sg 13 52 30 6 (—>60 Pen bumped. |
s, 13 52 33 9 +>200 | Pen bumped. ! _ 10 | Nov. & | 1v ex 0 01 358 Earlier phase present
1My 13 52 44 6 + 60 N 0 02 08 —very weak,
1Mz 13 52 44 3 — 50 ek 9 02 20 Earlier phase present
F 16 20+ 1N 9 02 27 —very weak.
IN 9 02 34
5| Nov. 4 | Iv | ePg 18 48.3+ Beginning doubtful er 0 02 42
INE 18 48 B2 F 0 064
eN 18 49 03 e
Y 18 49 97 11 | Nov. 6 | Id 1PExz 18 47 18 lea|4+ 2|— 2|— 2
F 18 50.8+ iHZ 18 47 19 1ca + 9
In 18 47 22
6| Nov. 4 | Iv 1Pk 20 01.6 InZ 18 47 24
ePy 20 01 6 iSex 18 47 25 | lca|— 5|+ 5
ePz 20 01 40 — 8
iy 20 01 50 9 o] % 18 47 29 3 — 30
S| + 24
1Sy 20 02 14 |< 2 + 4 iz 18 47 35 4 + 19
eSz 20 02 15 — ik
ez 20 02 35 e 18 48 02 |lyca 4+ 4
F 20 056+ F 18 50+
7| Nov. 4 | Iv e Py 20 44 57 ’ 12 | Nov. 7| Id iPg 1 09.9 lea |+ 1
ePg 20 45 00 i Px 1 00 54 1eca +<l1
1N 20 45 24 iP, 1 09 56 1ca =
‘g 20 45 29 ISE 1 10.0 lea|— 3
iE 20 45 34 S e ' Jol 1 10 02 | lea - 7
: =i’y 3, ig 1 10 05
1N 20 45 35 i 1 10 06
in 20 45 44 i 1 10 11
10 20 464 It 1 124
8 | Nov. 5 | Iv e P 3 39. :
e,.;w 3 43 4[].; 13 | Nov.10 | I ZE: ig :; jg:l: Line. of rest shifted.
ez 3 40 18 (S7% 16 48 05 Rejglﬂt.ered on Z but
F 3 41.0+ iS?% 16 48 09 lines retraced.
F 16 48.7+
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LICK OBSERVATORY STATION
. Amplitude
No.| Date Chﬁ-l;ﬂe- Phase G. \T{mg T. | Period . ST
AE AN
1627 h. m. & 8 “ & : : r
14 | Dec.28 [Tu | ePy 18 20 53 1 Time difficult.
’EPI-: 18 29 56 12 == 1
L) U. 5. C. G. S. epicen-
CE 18 37 08 12 [+<1 ter 55° N, 160° E,
- 2
eoN 18 37 414 20 + 5
— 20 Did not register on Z.
eSg 18 37 44 30 |+190
—230
eSR, Tk 18 41 29 107 |7 2
— 6
eSR;?y 18 43 52 20 — 25
+ 90
eSR; % 18 43 54 25 |— 30
-+ 90
eN 18 49 53 12 + 3
— 3
eg 18 51 11 18 |+ 15
— 30
eg 18 59 45 17 |— 5
+ 10
1928 I 20 1=+ Lost in microseisms.
13 { Jan. 1 | Ir ePg 10 31 59 4 |4<1
— <1
eSg 10 36 54 12 (— 1
]
eLg 10 40 8 25 |— 12
S0 1
eLx 10 40 9 25 + <10
o 104 3 —<10 Macelwane’s epicen-
- O (a6 ter 14.3 N, 99.8 W.
=
eN 10 43.3 15 i
— &
ex 10 44 7 10 e 5
2
(&5 10 44 .8 Bl = & i
-+ 15
EE 10 46.5 = @
+ 3
F 11 06+
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LICK OBSERVATORY STATION
Charac- Time Amplitude
No.| Dato ter Phase G. M. C.T. |Period Banacks
Ag Ax Az
1028 h m. s 8. B u "
16 | Jan. 6 | IIv | ePgy 2 41.0 < 1|4<1 |+<1
ePy 2 41 02 [< 1 —<9
IENZ 2 41 05 |< 1z + <2
1ENZ 2 41 08 | leaz 1t
157 AL Oy 2 + 8
—=
15EN 2 413 A IS R
iM ;e 2 41.9 6 [— 80
+
1M 2 42.4 7 + 95
— 95
F 2 5b+t
17 | Jan. 8 | Iv eP?: 2 00 09 Felt at Salinas.
IE 2 00 10 lea |4+ 2
D
IN 2 00 11 Pen bumped. Dis-
IN 2 00 15 placements only to
1IEN 2 00 16 north.
1EN 2 00 18 6x |+ 20 |+4-400 Z record 1llegible.
g 2 00 25
1y 2 00 29
F 2 00.7%
18 | Jan, 9 | IId | 1Pgenz 9 45 31 leca ER B =D
+ 4
1N 2 45 34
gz L 2 45 34 _
1SENZ 2 45 36 1 cay — 6 | Underlying phase of
<ly 4+ 8| #6sec.onN.
iz 2 45 45 — 6 | Felt at Gilroy, Hol-
iN 2 45 48 lister, and Watson-
i:—; 9 45 51 ville. Knocked
E 2 45 55 merchandise from
F 2 4604 store shelves at
Gilroy.
: 59 , 14 Reported felt at San
Lo¥ Wan Sl 1? ; g:i ;3 iiz g % Jose and Lick Ob-
;S;:; 7 04 H4 lea |+ 80 [+ 607 servatory.
N 7 05 04 6 + 6
B 7 06 07X
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LICK OBSERVATORY STATION
Amplitude :
Chara Time - Remarks
No Date ter = Phase G.M.C,T. | Period AE AN Az oS
1928 b i = £ s f Surf a
5 urface waves regis-
20 | Jan. 20 | Iu eg fered—no Lo
minute marks. Felt
at Lima, Peru.
21 | Jan. 21 | Id iPex 4 01 00 Time marks obscure
i 4 01 05+ phases difficult.
18 7Ex 4 01 00+
F 4 07+
22 | Feb. 9 | Ir ePg 4 44 25 3 |— 1 Felt at Mexico City.
0 Macelwane’s epicen-
e 4 54 11 5 |+ 2 ter 19.8° N, 98.5°
0 W.
F 5 03+
23 | Mar. 1 | ITd | iPey 1 10 01 1 [+ &6§|— 4
- 4
iPz 1 10 03 1ca ==
— 10
iSeN 1 10 05 2 |— 8
i85z 1 10 07 1 - 2
f + 2
1z SN () 16 2 4 12
— 16
F 1 11 04+
24 | Mar. 9 | Iu ePg 18 27 35 6 |— 2
a2
ex 18 27 59 10 [— 6
+ 6
eg 18 28 49 10 |— 4
T
eg 18 45 36 Lami=g
€E 18 45 45 50 |[—110
+185
eE 19 03.0+ 40 |— 9o
eE 19 10.7 95 |—120
+120
€E 19 23.5 25 |— 8
=0
F 21 074
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LICK OBSERVATORY STATION
Charae- Tisie Amplitude
No.| Date ter Phase G.M.C.T. |Period Remarks
I .I"I-E AN A.Ir
1028 h. m. s 8 b 2 S
25 | Mar.15 | 1 ey 5 41 94 30 — < 1580
+ <180
ez H 42 04 20 — < 120
+ <120
elz 5 48.9 15 -+ 45
— 45
Ir 6 014
26 | Mar.22 | Ir ePz 4 23 24 2 + 2
]
ez 4 23 28 4 — 10
ez 4 2‘9,3 35 —Hfﬂ
-+7a0
ez 4 32 41 8] + 25
— 25
ez 4 34.0 4 — 30
+ 15
ez 4 34.9 20 -+ 800
— 1500
ez 4 36.5 15 +450
— 1100
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Tue CALIFORNIA EARTHQUAKE OF NOVEMBER 4, 1027
BY

PERRY BYERLY

On the morning of November 4, 1927, at about 5:51 o’clock,
there occurred an earthquake which was felt in California from
Morgan Hill on the north to Redondo Beach on the south and
from the coast on the west to Sanger on the east.

The results of this earthquake were investigated in the field
by the writer and this investigation was supplemented by ques-
tionnaires sent out from the Berkeley Seismographic Station and
by the United States Coast and Geodetic Survey. The latter
were kindly loaned by the Survey.

The accompanying table gives the Rossi-Forel intensity at each
of the towns as it was rated by the writer. The letter f following
the rating denotes that the data regarding the intensity at that
point were obtained by the writer in the field. The letter r in a

similar position indicates that the data were obtained from written
reports or answers to questionnaires.

l " =5 . L] ¢ L] .
From the seismograms recorded at Tucson, Berkeley, and Lick

Observatory, the epicenter was located at 121° 24 '
) TS | west longitude
34~ 32" north latitude. i |

This Ei}l‘thquﬂl{l‘f will be fully discussed in an early number of
the Bulletin of the Seismological Society of America.

| Vor. 2
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TABLE

INTENSITY IX

Honpa (f). Several hundred thousand cubie feet of sand were shaken down
from the cliff to the beach below.

RoBerps RancH (f). Man thrown from feet; house shifted on foundations;
chimney thrown down; earthquake fountains; earth lurches and cracks
in ground.

SURF (f). People thrown from beds; sand-blows and cracks in sand; eoncrete
highway cracked; small dirt-falls; railroad bridge thrown out of line,

Warre Hivis (f). Poorly built block walls collapsed.

InTENSITY VIII

AruiGHT (r). Plaster eracked; water in tank spilled; walls slightly cracked.
(Cracks in filled-in ground four miles north.)

ARrRroYo GranDE (f). A number of chimneys thrown down; walls cracked;
all goods thrown from shelves; considerable slumping in gsandy Black
Lake Road.

Berros (fand 7). Chimney down; walls cracked; plaster cracked.

BerrerAviA (fand r). Walls eracked and separated at joints; goods thrown
from shelves.

CamBria (r). Wall cracked; liquid spilled from open vessel; very little
damage to chimneys, ete.

CasMALIA (f). A chimney thrown down; all goods thrown from shelves and
counters; some earth slides on coast road aceredited to earthquake.
Cayucos (r). Conerete walls cracked., |
Concercion (r). Old cracks in walls widened; articles thrown down in

lighthouse; rails on track “near-by"’ thrown out nf_ line. e

GuaparueE (f). Some plaster fell; adjacent small hrmk- I::mlr_lmgs parte-.d
slightly; few chimneys fell; articles thrown down; difficult to remain
standing out of doors.

Harcyown (r). Land slides on sandy road; chimneys down.

Harriston (r). Chimney cracked.

Huasno (r). Chimney cracked.

Loateoc (f). Some chimneys down; walls cracked;
thrown from shelves. - ‘

Los Anasos (f). Walls cracked; windows broken; some chimneys down;
goods thrown from shelves.

Los Orivos (r). Buildings Eliglitl}ll = |

rom shelves; liquid splashed Irom VeEsSSEIS.

MDiEE‘E*E' (r). Chimne;fls cracked; windows broken; books thrown from

shelves.
Nriromo (f). Some chimneys down; frame
plaster cracked; goods thrown from shelw{us.
Pismo Beacu (f). Plaster cracked; cracks in s
thrown from shelves.
Oceaxo (f and r). Chimne
spilled from kettles.

cornices down; all articles

damaged; furniture moved; articles

building thrown out of line;

andy ground near by; goods

v cracked; goods thrown from shelves; water

—
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broken; some plaster fell.

San JuLan Rance (f). Articles o Ly
SANTA MARIA (f). A few bricks thrown from COTNICES;

‘ . 5 (5 1 lis widened.
large window broken; some cracks In wa

verthrown; slight cracks in adobe walls.
some plaster down;

IntENSITY VI AND VII

ApeLampa (r). Everyone awakened. Al

Arascapero (f). Few articles thrown over; CIOCKS . _ |

BaxersrieLp (r). Suspended objects sWung; Eendulum clocks Et?pped,
water spilled from tanks; old erack In old brick wall lengthened; some

sleepers awakened.
Bicknens (r). Water splashed from pool.
BurLrton (f). A few articles thrown over. :
BurronwitLow (r)., Pendulum elocks stopped; awakened practically all

sleepers,
CARPENTERIA (). Pendulum clocks stopped; all sleepers awakened; school-

bell rung.

CuoraMe (r). Suspended objects swung; all sleepers awakened.

Creston (r). Pendulum clocks stopped; suspended objects set in motion;
liquid spilled; all sleepers awakened.

Epxa (f). Jars and glasses thrown over.

Gaviora (f and r). Sleepers awakened; nothing thrown over; wall clock
stopped.

Goreta (f). All sleepers awakened.

HarmoNy (7). School-bell rung; quake felt by all.

Kinags Crry (f). Most sleepers awakened; window weights banged; electric
wires oscillated; some people left houses,

Las Cruces (f). Visible agitation of trees; nothing thrown over.

Narres (f). Dipper handle broken in tower of pump house; nothing over-
turned.

Oxxanp (r). Moved furniture; articles overthrown; cracked wall “‘re-
ported.’

Paso Ropres (f). All sleepers awakened; few objects overturned; furniture
moved; old brick building cracked.

Rewarp (r). All sleepers awakened; water spilled from tanks.

SANTA BarBARA (f). Pendulum clocks stopped; chandeliers swung; ‘‘slow-
ness'’ of motion noted.

SANTA INEZ (r). Pendulum clock stopped; chandeliers swung; felt by ﬂ.“‘.

SANTA MAnrGARITA (f). Articles thrown over. i

SOLVANG (r). Vases rocked; chandeliers swung.

Tarr (r). Pendulum clocks stopped: suspen
awakened; water spilled from tanks.
Tasigua’s STORE (f). Slow motion; nothing thrown down
TempLeToN (f). Clocks stopped; articles displaced. |
VexTtura (). Pendulum clocks stopped; sleepers aw

line broken.

Wasioaa (r). Pendulum clock stopped ; objects disturbed

pended objects swung; sleepers

akened; very old pipe

[VoL. 2 1928]
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INTENSITIES IV anD V

ANNETTE (7). Windows, doors, dishes rattled; suspended objects SWUDE.

BiG Surr (r). Windows, doors, dishes rattled; some sleepers awakened.

CastroviLLE (r). Windows rattled; clocks stopped; not felt by all; awakened
some sleepers,

Coaninga (r). Windows, doors, dishes rattled; suspended objects swung;
sleepers awakened; not felt by all.

FeLLows (r). Loose objects rattled; suspended objects swung; some sleepers
awakened; not felt by all.

Gonzares (f). Windows rattled; pyramid of cups in restaurant spread out
but did not collapse.

GorManN (r). Walls ereaked; some sleepers awakened; not felt by all.

Horrister (7). Loose objects rattled; walls creaked: some sleepers awak-
ened; not felt by all,

Locewoop (r). Walls creaked; pendulum clocks stopped; water in trough
disturbed; awakened some sleepers; not felt by all.

Lucia (r). Windows, doors rattled; walls creaked; felt by all.

McEKrrrrick (r). Windows, doors, dishes rattled; walls ereaked; suspended
objects swung; not felt by all.

MonTeEREY (r). Loose objects rattled; walls creaked; some sleepers awak-
ened; not felt by all.

Parkrierp (r). Loose objects disturbed.

Parrrway (r). Windows, doors, dishes rattled; walls ereaked; not felt by all.

Port San Luis (r). Felt by all, trucks moved.

Pozo (r). Loose objects rattled.

Priest VALLeY (r). Walls creaked.

Satinas (fand r). Windows rattled; suspended objects swung; some sleepers
awakened.

Sancer (r). Windows rattled; felt by few. Iy

San Lucas (r). Windows, doors, dishes rattled; suspended objects swung;
pendulum clock stopped; sleepers awakened; not fEl.t by all.

San Sneon (r). A pendulum clock stopped; loose objects rattled; not felt

S.Lb.E:J. ﬂ]lE}'ﬁULA (r). Windows rattled; walls creaked; suspended objects
swung; not felt by all.

Scuemeck (r). Loose ohjects rattled.

Sespe (r). Loose objects rattled.

;fmzz,én} (r). “"ind;ws rattled; suspended objects swung; sleepers awak-
ened; trees shaken 5Iightl:,;l; i"r;jt by all. e

\OLED: . ~ Suspended objects swung; telt by 8 :

:?‘{;l;i*?u(; ?:1;‘1 f)'s‘findni-;s rattled: suspended objects swung; some sleepers

awakened,
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Frusore (r). “Very ET&EE*, “yery many did not notice it b o
mm“?éﬂ e i ncrs dleprers dyekenca QB RES BUREECEIIER
" long wires swayed slightly.” .
Groy (f). Felt by few.

Hanrorp (r). Felt by few.

CarueL (). Felt by f

KernvitLe (). Felt by few; +ing down reports it felt B

Los AngeLes (r). Telt by few; observer 13
mile west of Exposition Park.

Los Banos (r). Felt by few; pend

MoraaN Hr (f). Felt by ?&ry-_flew.

orTERVILLE (r). Felt by several. iy

if{ini]:m ..-BE;&EJF)I (r). Stopped several pendulum c-lar:ks; At

Santa Cruz (r). Felt by few; awakened some sleepers; trees shaken slightly.

Turire (r). Felt by a few.

WaeeLer Serinas (r). Felt by very few.

Warrrier (r). Felt by few.

Yosemite Narionan PArk (r). Felt by a few.

ulum clock stopped; no sleepers awakened.

NOT FELT

AxgeLs Cawmp (r) LonG BeacH (r) ReebLEY (r)

Barstow (r)
BouLper CreEK (r)
COULTERVILLE (r)
Crows Lanpine (r)
Davis (r)

DuArTE (r)
HAaywanrp (r)
HERNANDEZ (1)
IsABELLA (r)
JacksoN (r)
JERSEYDALE (r)

La Panza (r)
Lararor (r)

Lop1 (r)

Los Gazos (1)
MARrtPOSA (r)
Menpora (r)
Mosave (r)
Monzovia (r)
NEwMAN (r)
OAKDALE (r)
OAKLAND (r)
ONTARIO (1)
Orost (r)
PALMDALE (r)
Paro Avro (r)
Pomona (r)
R".‘NDBBURG (r)

R1vERSIDE (7)
SAN BERNARDINO (7)
SaN Dieco (r)
SAN GABRIEL (r)
SAN Jose (r)

SAN PEDRO (1)
SANTA ANA (1)
SeLMa (r)

SONORA (r)
STAUFFER (r)
STOCKTON (r)
Visaria (r)
VicenTte LigeT (1)
WooprLanDp (r)



