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SvAMBOLS AND NOTATION

i. Character of the Earthqualke—
I. Perceptible  TL. Moderately strong. IIT. Strong.

d (terrae motus domesticus) Loeal shock (origin less than 100 kilo-
meters distant).

v (terrae motus vicinus) Near shock (origin from 100 to 1,000
kilometers distant).

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

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

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

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

S Ha 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 longac) Long waves, chief phase, or prineipal part.
M (undae mnxinme) 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.
0 (emersio)  Gradual beginning of the motion.
T (period) Time of one complete oscillation,

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

Ap II-W eomponent of A.

Ay N-S ecomponent of A.

Ay Vertieal component of A,
4. Time—

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

i
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THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographie

ool :
o= 37° b2 15Y9 N, Lt
A=—122° 15" 3676 W. from Greenwich,

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

Altitude, 854 meters (280 feet) above mean sea-level.

(CONSTANTS O THE SEISMOGRAPHS

Poariod  Magnif. Damping

Bosch-Omori Seismograph N-S component ... 135 S0 8-1
Boseh-Omori Seismograph IB-\W component ........ 198 80 8-1
Weichert Seismograph Vert. component ... (i3 80 8-1
Omori Tromometer N-S component .o = 28 GO Sl
Omori Tromometer E-W component ..ooceeeee. 2,05 60 e

Marvin Strong-motion Seismograph—

=W eompan et . e e 005 0.8 1.3-1
N-Sicmp Onan fe e O L3S 5.1 1.4-1
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| Timo Amplitude - :
: e s
i | Diate Charac, Phase G. M. C.D. Perid AE | AH A ; emir
| 1916 h m 8 5 " L i
1 [ 1 Oct. | Is ¢ Puy 1 41 19
, & LH",‘ 1 41 3f5
t My 1 41 38 1 2
i Mex 1 41 39 1 & 4
| (' indefinite
i I" 1 42 354
21 1 Oet.| I:% e 2 43 50 Long flat waves. Barely
| J 3 15 30 perceptible trace of a
| distant earthqualke,
1
3| (B Oct.| Iy 0 1 £6 17 A = 7850 km. Barely per-
- ¢ Pg L ceptible on North-South
| @ Sg 1 46 42 component. Fair ree-
e indefinite ord on vertieal compon-
T o 07 00 | 20 | 5 ent but minute marks
( indefinite are 1llegible through
T 3 03 15 OVeISeoring.
Lt} 3 Oet.| Iru e 4 51 19 Barely perceptible on ver-
' 1 Mg 4 54 06 11 G tical component.
My 4 55 00 10 4
P 5 03, 52
5|11 Oect.| I (& a o0 05 IMaint record on vertfical
Ay 5 D2 25 D 4 component. No definite
1" o 86 30k maximum on Bast-West
component, Ielt at
Elko, Nevada. Monthly
Weather Revicw reports
it felt at MeDermitt,
| Nevada.
ﬁl 11 Oet.| I.? | e 18 28 &8 Trace of a distant enrth-
| Mgx [18 26 19 (] 0 4 quake on all compon-
| R 18" 52+ ents.
7| 20 Oect.| T 0 17 0f 46 A=8060 km. Beginning
| e P 17 16 10 of chief phase not dis-
oS i hy Bk cernible. Main phase
- O 19 16=+ consists of a series of
| vibrations of long per-
| iod and small amplit-
tude, No definite maxi-
mumni,
78 b | P L L b
\ 8§23 Oet, I; e 2 44 16 'Origin near Tejon Pass.
: | M 2 46 02 3] 10 I'elt generally through-
M 2 46 18 3 7 out Southern Califor-
- My 2 46 31 3 ] nia and South end of
| P 2 o4 3= the Great Valley. Mar-
| | vin seismograph start-
4 | ed by repeated undula-
| tions of ground. I in-
| terrupted by beginning
| of following shoek.

-
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. f ; Amplitnde
No. Date Churac. Phuaso (: '.1,"“"? ‘ Perfod: |\ — =T Remarks
4 MJQ. T, Ag T A% 1A
4 | E | - Vo
1916 h m = 8 | g " a |
Q1 23 Oct. | Ty e 2 54 32 | Origin near Tejon Pass,
I 3 00 .~ Felt in Southern Cali-
| fornin and South end
of Great Valley. Rec-
1 ords show a series of
| | .~ drregular, wealk vibra-
’, | tions without definite
‘ maximum,
100 23 Oect. | Iy e P 7 40 38 | |LF{:*H:. at Rio Vista and
e L indefinite | .\ Martinez, Raeecords
Ir TR () | show a strong thicken-
ing of pen traces,
11| 28 Oet| Ts |3 Py |38 57 19.2 | Felt at Rio Vista, Mar-
| ] i Pg 18 57 193 tinez, Lodi, Stockton,
| | 1 LMex |18 57 245 [ 14 | 19 and Oakland. Vertical
| ( 18 57 30 | record consists of a
F 18 50 20 | strong thickening of
| the pen trace.
121 24 QOct.| I o 13 31 14 | Trace of a2 near earth-
| K 13 33 50 quake, Series of weak,
irrepgular waves in
which no phases or
| maxima are diseern-
‘. ihle. See No. 12 in list
| of Lick Observatory.
18| 31 Ock. I ¢t 15 43 20 | | Series of simple sinusoidal
| | M | 22 6, 3 waves from 15" 58% 35°
‘ | i 16 514 i | to 15" 03™ 00* with per-
| | | ind and amplitudes
* | | given opposite M.
14! 3 Nov.| Iy & 10 04 36 | | Series of very minute
| | 0 100 04 48 ,' vibrations on horizontal
| | components. Monthly
| | ' | Weather Review reports
| | | | an earthquoke felt at
| ! ' Los Gatos nnd Santa
| | ! Cruz at 10 05™,
151 10! Naov. | I, e Py 9 13 21.0 | | See discussion in fext,
| | e Py 9 13 217 Lot )
e Sy 0 14 024 | | -.
[’rLu 0 14 301.3 | 1
| @ Ly | 9 14 30.8 | | | :
| My, |9 15 05 0 167 1 |
i Mg 9 15 45 | T 161 | | |
| Mx; |9 15 55 | 7 171 |
1 ( [T aR D T | ‘ |
| I 0 39+ | [ Fi=15]
16| 10 Nov.| I ¢ 12 o7 30 | Trace of a near Hhm:‘rl{.
O 189 20 12 | | - Records show a series
| | , of weak, irregular
i | | waves.
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T | _ Amplitude
i Date | Charac. Phase G. '{;lll'l{?- T, Period Ay A Ay Remarks
| | | :
| 1816 | h m s 8 I 7 i :
171 11 Nov. | I:1 o 13 54 04 Trace of a distant earth-
| N 18 9 quake. Sinusoidal
P 14 30+ waves from 14" 00™ (4»
f to 14" 15™ 145, Not reg-
istered on vertieal,
18| 11 Noe.| I;1 e 15 38 04 Trace of a distant earth-
A ¥ L 19 291 2 quake. Sinusoidal
r 41 I 116 17+ wives from 15" 47 (4
to 16" 05™ 547,
191 15 Nov.! Iy 0 14 29 58 Trace of a near shoek, A
|0 14 25 28 series of weanl, irregu-
lar waves in which no
| phases and no definite
| ', maxima are apparent,
| Visible on East-West
i | component only.
i
|
20 18 Nov.| Irw | e 12 04z Beginning and ending ob-
- My 12. 10 33 2(0) 3 seured by unusually
£ 12 15+ strong microseisms.
\ Barely perceptible on
| Kast-West and vertical
! components,
{
21| 10 Nov.| I+ . e 20 54 03 Series of irregular vibra-
| Mg 20 55 09 6 5 tions on East-West ree-
'| P 20 58 53 ord. North-South in-
1 4 | strument undergoing
|. | I'ﬁpﬂ.i.‘['ﬂ.
; {
€2y 21 Nov.| I: [ 0 6 25 09 A=3720 km, Microseisms
: e Pg 6 32 06 interfere with aceurate
| | e Sey 6 37 37 reading of the seismo-
8 L 6 41 12 gram, Vertical seismo-
- o Ly 6 41 24 graph undergoing re-
. Ms | 6 42 4B 25 30 pairs.
Mx | 6 46 28 13 GO
e B e |
! |
3 28 Nov. Is ¢ | 7 03 48 | Series of very weak, ir-
| F T 05 46 Tegular wvibrations.
' Strongest on North-
| South, barely percept-
| f ible on East-West and
| not visible on vertical
component. See (discus:
| sion in text,
24 | 28 Nov. | Iy e 0637 Barely perceptible irreg-
| | I 7 08 01 ular vibrations. Trace
1 | | of a near shock., Not
| | | | reristered by wvertienl
I I | | seismograph. See dis-
_r | cussion in text.
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Amplitude
No. Dato Charac. | Phase G ’flln:f T Feriol i Fos et —— Remarks
¥, s i 5 ‘.\E AH A'l."
1916 h m =& b i g1 n
25 | 28 Nov.| Iy e T 29 54 Series of wealk, irregular
¥ (et B b § vibrations. See discus-
sion in text,
26 | 30 Nov. | T.? e 3 4b5%x Trace of a distant earth-
it 4 06+ quake distinetly wvisible
' on all components, The
| | phases of the seismo-
" grams are masked by
exceptionally strong
_ mieroseisms.
27| 1 Dee.| Iy e 22 53 43 | ', Beginning and ending ob-
, e Ly 22 54 27 | . scured by strong micro-
' e L 99 54 28 | seisms, Not registered
| Mg 29 54 39 34 8 by vertical seismograph.
| My 22 54 59 6 13 Four earthquakes re-
| I 99 58 45 ported at San Luis
Obispo at 22" 50™, They
| were apparently most
. : severe along the coast.
'- | Thera was a disturb-
| | - | ance in the water of
| |, j ! San Luis Obispo Bay.
1 | |
28| 2 Dee.| Iru i € 2 46 06 Barely pereeptible long
| T 13 11 30+ | flat waves on all three
| | components,
99 14 Dee. | Ir e 17 10 54 | Barely perceptible on
| My 17 16 49 Fast-West component.
- I b7 i 1 Not registered by ver
| tical seismograph.
1017
30| 16 Jan. | Ic ex 13 15 09 Very weak on East-West
i Mx 13 15 35 5 | + component.
F 13 20 49 |
311 30 Jan. | 1. | O 2 45 29 | A=5720 km. East-West
| ' a Py 2 5H4d 43 : geismograph out of
i I e/Px 9 H4 44 | J order. See discussion
| | e Sx 3 02 05 ‘ ; in text.
| | e Sy 3 02 15 |
' 1 B T;}.‘.‘ 3 K] 32 |
! L I.H,' 3 BT 55
| | | My 3. 08 08 26 | L6 3
| |- Mv | 3 15 00 | 20 41
| | indefinite
| B |6 41
' ! |
19 ' 31 Jan. | T e | 3 45+ Trace of a distant earth-
| | | Mgz 3 49 17 25 2 quake. Beginning and
| | | e |08 5057 ] 195 2 ending ohseured by
| | ' F 4 4B+ | I1CTOSeISMmS.
| r
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iy N T e ___; . ¥ Amplitude i E . LIS g N Y AN S (R een TV erd b= et
= 3 = L ! ; ‘I]'l:‘_" Db N s - Remarks ' 3 : 1| Amplitude
No. Date |Ghame. |  Ehnse © Sgl i, OLT. Ap | Ay F Ay No.| Date |Charac.| Phase Tims Perfod = o Remurks
B Rl S s L [ : = == Al G, A, C. T. Ap | Ay Ay
1917 ’ | h m s 8 g R | 5 t
= ; 15 05 . | A weak near shoek is an. | R s L 5 i # F ; :
33| 9 FKeb. I+ | | . | parent on all fhigu | ' 30 13 Mar.! I, o Px 15 04 17 Not _regmtc-rml by vertieal
‘ r | | compononts. The exact : O b Lo L SMPEATL
| | | time is not certain be. e Le? 115 04 32
I | ¢ause the break eireui My Lo gelcres od 13 -
. cuit = a8 o 1
| - chronometer was ont M InE NEE 1 % |
| : r. 3 : ou I 15 06 20+
| | | for repairs on this day, i
| N e | :
i | M e e U SRS
, el L ST | I 1 05% of a distant earthquake.
: | . qualke felt at San Josge
| | | | |  at 15" 28™,
. | .
34 13 Tob.! T o 3 40 | | Trace of a distant earth-
P | 3 594 | | I quake on horizontal
| | | | eomponents.
| i | : I
[
15 13 Feb. [y ¢ 1 30 | Barely pereeptible trace
I | 2 00% | | | - of a distant earthquake
i on horizontal compon-
| ents,
| + |
4618 Feb.| T.1 | ohas & .
A6 18 Feb.! I.1 0 15 33 | Trace of a distant earth-
Me 1o/ 41 0+ | 8 4 . quake. Very faint on
i"rj'n." 15 44 50 | 4 4 vertical ecomponent.
F 16 10=* | | :
' | S iy
a7 L) 1o | | bl S
a7 —T'; Pt_.h.! I | O 19° 29 41 | | | A =4660 lkm.
. e PI-:*.' . 19 37 46 ' |
| | e Py 119" 37 48 | |
eS8y |19 44 07 | | |
reSy 119 44 09 | | |
| 1 Sg 119 44 19 . | |
eLg? |19 55 47 | J- | '
eLx? |19 56 14 .' l: |
My ‘ 19 57 12 | 143 |'938 | |
Me 119 59 12 | 74 | 81 | | -
My (19 59 38 | 11 | 12
| | . i f | !
- C ' indefinite | : |
1 P 21 10+ g
[\ | | | | |
38 \6) Mar.| T ‘ | o= - |
X ; g 5 05 38 ! | A—23660 km. North-South
B g 12 31 instrument out of order.
: (;I)v H 12 sj_-r-i t i ] i [ Jf . - !
e S A B | | | |
e Sy 3 18 05 | | 1 I
o Lp 3 25 99 | JI |
Mg 3 28 40 10 13 ! I
My 3 30 04 0% | | 4
{ - andefinite | |

e ——
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l o ' Awplitude
Nl-'.‘l..i ate Charac, Phase Q. Mm& T. Perind .;'_lE ﬂ.,_.; AL Remarks

L1918 h m 8 8 T T 1t - ;

1l 13 Oect.| Ia o 16 23 12 Thickening of pen trace

| M 16 23 18 1 5 on vertieal record. Not

| F 16 23 9 registered on  Bast-
| West component,

a9 13 Oct. | T4 ¢ 21 56 50 Thickening of pen traces

I 21 H6 57 on North-South and
[ vertical records,

3117 Oct| T 1Py |26 34 53.8 Not visible on East-West
| 1 LMx (15 34 56.5 3 9 component. A thick-
| C 15 34 59 ening of pen trace on
i | o TGS 03 vertical record.

41 17 Oct. | T4 e 15 38 48 Thickening of pen trace.

1" 16 38 35l North-South component
1 only.
5 18 Oct.| Ia i Px 0 39 28.6 Thickening of pen traces
i LMy ( O 39 321 | 3 11 on Bast-West and ver
C indefinite tical records.
P 0 39 40
|
6 19 Oect.| Ta e D 54 16 Thickening of pen traces
| My 0 54 20 | A 5 on BEast-West and ver
P 0 54 26 | tical records.
7| 200 QOect. | Ta 0 17 05 07 A=—7820km. North-South
el 17 16 18 | component only. DBe-
| e N 1725 20 cinning of chief phase
| It 19 15=% not well defined. The
chief phase consists of
a series of long flat
| waves in which no
| | maximum 1§ apparent.

8123 0Oct.] I e 2 44 44 Faint trace on vertical.

| Me | 2 45 32 2 28 F is interrupted by the

My 2 45 44 | 4 42 beginning of the next

| F 2 53 44 earthquake. See No. 8
i | '. | in Berkeley list.

91 23 Oct. | Iv e 2 D3 44 | | Series of weak irregular

| | Mex 2 54 53 | 1 | 4 5 vibrations. Not regis-
| I 2 a8 349 | tered by wvertieal seis-
mograph. See No. ! in
| Berkeley list.
10| 23 Oet. | Iy (¢ Il T 40 56 A series of very minute
| | I | T 41 24 | short period vibrations
r | | producing a thickening
| l | of pen traces. Tlori-
| l l zontnl components only.
| See No. 10 in Berkeley
| | *‘ list.

International
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No. Date Charae. |  Phase G Tlme Period Dol Remarks
Tt Ap | Ay | Ay
1916 h 1 & 5 T B
11| 23 Oect.| Ia e 18 57 26 l Series of very minute
M 18 57 34 A | o vibrations on vertical
Mg 18 57 36 1 G | record.
10 18 59 01 |

121 24 Oct.| I el (13 30 50 | Series of irregular vibra-
- 1 LMy |13 31 04 |} 15 tions of small ampli-
r * indefinite E | tuide an East-West com-

10 13 32 13 | 1 ponent. Not registered
| | | | by vertical seismograph.
Monthly Weather Re-
view reports an earth-
| quake felt at King
| City, Lonoak, and San
, | Luis Obispo at 13k 03m,
| It was not remstered
either at the Lieck Ob-
! servatory or at Berlke-
ley. See No. 12 1in
Berkeleyv list.
13| 24 Oect.| Ia ¢ 19 54 54 North-South component
My 19 54 58 A | b only.
F 19 55 01 r
|

14 | 24 Oct.| Ia e 20 10 55 E Thickening of pen frace

: My 20 10 &8 # 5] on East-West, Not reg-
F 20 11 02 f istered by vertieal seis-
‘ | mograph.

15! 28 Qect. | Ia ePx | 1 35 555 Strong thickening of pen
| e Lix 1 35 595 traces on IKast-West
| M+ ‘ 1 36 02 11r.l 11 and vertical compon-
,r C 1 36 04 ents.

' F | 1 36 08 |
| 1 |

16 28 Dct,. Ta @ Lo 36 H2 ! strong thickening of pen
| It R i | | troces on North-South
| ‘ | | | component only,

! 'r 'I l
171 30 Oct.! Ty ¢ 16 39 19 | ] Eﬂﬂgistemﬂ on Fast-West
| My 16 39 25 3 0 . and verfical compon-
F 116 39 31 l ents by a thickening
| ‘I of the pen traces.,
| |

184 3 _?q’.n-_l Ta o 0 44 20 ! | Recistered on East-West
| M= | 0 44 30 | 3 | Akl and on vertical by a
{ R | 0 44 36 | | | thickening of pen
| | I traces.

19! 1 j\rl.ﬂ._l, Ta o 0 &5 11 | : North-South only. A

1% W ERE mRi ' strong thickening of

pen trace.




3 Nov.

e
-l

10 Nov,

11 Nov.
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L S —— —_

Time

Amuplitude

0 Nov.| Ia

Charac. | Phase G. ML O.T. x) Remarks
| h m s "
Ta e 1 13 47 Registered on East-West
‘ My 1 13 51 10 and vertical compon-
[ " 1 13 &7 ents by a thickening
of the pen traces.

Ia e R T Registerad on East-West

My 1 17 57 10 and vertical compon-
| I7 TS St ] ents by a thiekening
of the pen traces.

L e 1 19 458 North-South component
| P 1 20 04 only., A strong thick-
f ening of the pen trace.

Ia e P 10 04 195 Registered on vertical

i LM [10 04 240 { component by a thiclk-

C 10 04 17 ening of pen trace. Sece

| F 10 04 33 No. 14 in Berkeley list.

e 16 17 20 Thickenine of pen traces.

| 0 16 17 32 IMorizontal components
only.

Ty e Py 0 13 15 Origin in Nevada., See

e Pg 9 13 21 discussion in text.
| e Su Gi Sk
| @SN 9 13 358
1 Ly 9 14 21
| e Lig 0 14 22
| My 9 14 33 +
Max § 15 12 T 205
. Me 9 15 24 7
. C 9 20 39
| iR 0 38+
I+ e 1227 00 A series of weak, irregu-
Mex (12 27 43 2 lar vibrations. TIlori-
I 120 29 24 zontal components only.
It | e 13 51k North-South component
M 1 only. Sinusoidal waves
T 14 23% from 14" 01™ 58* to 14"
10™ 53* with period and
amplitude given op-
posite M.
Tt e 15 43=% North-South component
M 1 only. Sinusoidal waves
- 16 20z rrom 15" 48™ 23" to 16"

00™ 03* with period and
amplitude given op-
posite M.

International
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Bt % 5 ":I'-ima : Amplitnde .
a rac hase G. M O.T. Petiod Z 3 ? Remarks
o A,
1916 'h m s 4 " B
13 Nov. I e 121 28 14 Registered on East-West
My 21 28 22 4 4 component by a thick-
F 21 28 27 ening of pen trace, Not
| reristered by vertical
1 | seismograph.
15 Nov.| Iy el 14 22 44 | ' Very weak on East-West
e L 14 23 33 E component due to frie-
My 14 23 44 2 | 6 tion of pen, Not rep-
C 14 23 54 ,' istered by vertical seis-
F 14 26 19 ] mograph.
| _ I
16 Nov. I, e |20 48 17 | Registered on  vertical
| Mx |20 48 21 ] 4 component by a thick-
I 20 48 28 I ening of pen trace,
East-West pen shifted
off paper due to defect
in adjustment,
17 Nov.| Ia el 17 57 33 Registered on East-West
1 LM |17 57 36 ] T and vertical compon-
C indefinite ents by a thickening
P |17 57 41 of pen traces.
|
17 Nov.| Ta e 119" 11 18 | Registered on East-West
| Mx 19 11 24 A 6 and vertical compon-
I 19" 11 29 ents by a strong thick-
ening of pen traces.
17 Nov.| Te ¢ 21 16 03 | 1 Registered on BEast-West
My 21 16 08 3 el D and vertieal eompon-
K 121 16 14 ‘ ents by a strong thick-
| : ening of pen traces.
| |
5| 18 Nov.| Ta e 0 28 20 | Registered on East-West
My 0 28 26 b ] and vertical compon-
F 0 25 30 ents by a strong thick-
ening of pen traces.
| | U ;
19 Nowil Iy ¢ 20 54 38 Series of weak, irregular
Ay (20 55 03 14 3 waves. Not registered
I 120 55 &9 by vertical seismograph.
| 28 Nov.| ld e P ST 038 87 Not registered by vertieal
| e L T 03 47 gseismograph. See dis-
Mex | 7 03 95 1 T 6 cussion 1n text.
C ~ indefinite
i 7 05 35 |
| 98 Nov.| Ta e P B D i e L. somewhat confused
eLM | 7 08 87 1 10 by minute mark. Mg
C . indefinite unmeasurable beeause
D | 7 07 b6 of confusion with mark.
:’ Not remstered by ver-
| tical seismograph. See
| discussion in text.
| |
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’ T Amplitude 1

No. ; Date Charsc, Phase G. ﬁmt_? T. Remnrks
| 1916 h m =&

301 28 Nov e T 08 36 Strong thickening of pen

¥ 7 09 46 trnces. Not registerei
by vertical seismograph,
Seo discussion in text,
40 | 28 Nov. e PP © 29 44 Strong thickening of pen
e L 7 20 54 trnce on last-West.
My T 30 05 Not registered by ver-
| C indefinite tical seismograph. Sce
| F 7 30 16 discussion in text.

41| 1 Dee. e Py 22 53 a0 Exact time somewhat un-
| e Ly 292 54 10 certain as no clock cor-

Mx 22 54 21 reetion 1s available for

C 22 54 55 this day. Iast-West

I 23" 00 11 component not in ad-

justment. Shock not

rogistered by vertieal

seismograph. Origin

near San Luis Obispo.

; See No. 27 in list of
Berkeley Station,

42 | 8 Deec, | e P 0 43 57 Registered on East-West
! 1 LM 0 43 59 A and on vertieal ecompon-
| C indefinite ents by a strong thick-
| I 0 44 05 ening of pen traces.

43 8 Dee. ISH k| Registered on Iast-West
| 1 EMx | L 120 25 and wvertical compon-

| C 1 12 29 ents by a strong thick-
.’ 1) 1 12 32 ing of pen traces.

44 | 12 Dee. e 17 04 24 North-South component
| | F 17 04 27 only. Strong thicken-
' ing of pen trace.

45 | 12 Dee. e 23 35 24 North-South eomponent
| F 23 36 20 only. Strong thicken-
| ing of pen trace.

461 13 Dec. i P 0 28 29 ! Registered on East-West
| 1 LM 0 28 31 ) | 5 component by a strong
‘ C 0 28 32 | thickening of pen trace.

F 0 28 34 ‘ Not registered by ver-
| ] tical seismograph,

47| 13 Dee. : 17 50 2 | Successive pen  strokes
- My 17 89 26 are so close together
: I 17 59 38 that smoke is entirely

e e T

removed, giving an
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| Amplitade |
Phase 5 Y_"ﬂ]_"(t;-f o l Period " |- -"H.. t o . Remarks
h m = | e i i
epP 0 37 405 | o Registered on Bast-West
1 I 0 37 445 | and vertical eompon-
M 0 37 58 \ 10 ~ ents by a slight thick-
C indefinite | I .~ ening of pen traces,
e (g7 |
|
! el 16 55 34 ] | Registered on East-West
eLM |16 55 37 | & ] ‘ component by a strong
@ indefinite | . thiekening of pen trace.
K 16 55 46 ‘, . Barely perceptible on
| | . vertical ecomponent.
eI’ 17 52 19.0 lﬂlight disturbanee of pens
| 1 T i ST S | . on East-West and ver-
M 17 52 25 11  tieal components.
C indefinite |
F 17 52 34 |
e 18 45 11 | Strong thickening of pen
I (18 45 23 : traces on all eompon-
| | ents, Strongest on
| | . North-South record.
I |
| e 19 40 23 | l| Very strong thickening
10 19, 40 32 | ' of pen trace on North-
. South component. Weak
1 | . on East-West and ver-
| | i | tical components.
| e 0 33 12 | Strong thiekening of pen
I 0 33 18 | . trace on North-South
| | component. Weak on
| . East-West component.
| . Not registered by ver-
4 { tical geismograph.
e P 117 256 11 _ | Registered on East-West
e L 17 25 16 | - and vertical compon-
Mx, 17 25 18 & | 10 ents by a strong thick-
M xa 17 25 21 A 12 ening of pen traces.
C 1T 25 22
F i@ 25 260 |
|
T i 7 06 06.0 |
L1 LM T 06 085 | & 0 3 |
I G T 06 11 |
I T 06 24 | |
| !
| | |
e P 10 44 52 | ] ' Registered on East-West
oL |19 44 BT | | and vertical ecompon-
| e | 190 ni 00T 3 13 | ents by a strong thick-
0 10 45 05 | | ening of pen traces.
I 119 45 08




29() University of California Publications
=3 o Amplitude : .
No Date ) Charac. l Phase Q. M..“Ul? . Periml "'-"E AH A"F Lemnrkh
| *h m 8 5
57 mlgi;iﬂﬂ | T, o 00 50 46 £ - % Strong thickening of pen
R F 22 89 80 trace on North-South
1 i component, Weik on
. East-West component.
Vertical record render-
ed illegible through
| | OVEerscoring.
ﬁq[ 19 Dee. | Ta [ o P |23 19 50.0 i : Hﬂgiﬂtﬂrml on INast-West
| | eLi lflﬂ g B | ? component by a thick-
| M 23 13 00 } 11 ening of pen trace. Ver-
¢ | indefinite tical record illq[’g]h]ﬂ
| I 123 13 08 | thirough overscoring,
r |
501 19 Dee.  Ia l e 93 18 27 | | Amplitudes gradually in-
| I AL B3 TENEY A 8 erease up to a maxi
| I S8 g R ag R | | mum, affer which they
| | cradunlly decrease.
Thickening of pen trace
1 on KEast-\West compon-
| | ent. Vertical record
, | . | illegible through over-
| | | ! | seoring.
60| 26 Dee.| Iy | i P 5 16 18.0 ] S |
| | 1 LM 5> 16 19.2 ¥ 15 | 28 5
i C ST | | \
| | B 5 16 38 | l ,-
1
ﬂl|r 310 DEEJ Ta 1P 5 58 04.6 1 j | Remistered on vertical
| | |1 LM 5 58 058 [ & | 14 | 14 | component by a thiek-
| C 5 58 10 | | ening of the pen trace.
| | F 5 58 33 \ |
1017 ‘ . | |
62| 12 Jan.|Ta | eP 19 49 14 e Registered on vertical
| | e L 10 49 26 } | component by a thiek-
| M 19 49 28  E Ot R ening of the pen trace.
} indefinite ]' |
| " 119 H1 08 | |
63| 18 Jan.|Ta |i P 4 17 13.6 | i S
1 LM 4 17 148 | | 14| 15 4
| | O 4 17 20 e
| I° 4 17 31 |
| ’ l i |
64) 25 Jan.|Ia | e U 4D 14 | | Strong thickening of pen
l - F | 0 50 20 | | traces on all compon-
| | | ents.
G5 -'.30}*]3“-: Iy I 0 2 45 21 | u I | A=2>5900 km, See dis-
| e Py 9 54 45 | | cussion in text,
3 e 5y | 3 02 186
e Lix 3 07 30 |
My 3 12 21 | 13 73
I 4 20+ | |
I
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No. Dnte charac. | Phase G. ?llm'_? T Period
1017 : h m 8§ B
66| 3 Ieb.| I4 0 0 29 50
| F 0 30 00
7. 8 Feb.| Ta 3 0 54 99
F 0 54 31
_'
68| 9 Teb. III, | i P 15 26 54.5 |
| i LM |15 26 56.3 }
1 &) 15 27 03
| I 15 27 o4
1
69| 15 Feb.| Iu o 0 97 16
A ' F (g o
701 16 I"'eh.l T4 ¢ 0 14 41
| My 0 14 46 3
: F 0 14 48
| |
|
|
71| 18" Fab.! Ia e 0 22 44
: T 0 22 53
| ;
721 90/ Feb.!| I: 0 19 29 £0
o Py 19 37 45
' ii.!El:-;'}" 19 44 31
e Lx? [19 55 08
- Mx 19 &b 47 12
(]  indefinite
I O 12 55+
731 97 Feb.!| Ia ‘ e 0 37 20
| i O -0 37 3i
| | L
41 97 Feb.!| Ta e 0 51 51
: 10 . 0 51 89
] ¢ Mar.! I: ePw . | 8 18 27
| oL | 3 98 (P
| e 1090 9807 8
(! | indefimte

I
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=i

03

Remarks

Thickening of pen traces
on all ecomponents.

Strong thickening of pen
traces on all compon-
ents,

Greater part of North-
South record is illegible
beeause of the chatter-
ing of the pen traces.
Mr. A. H. Palmer of the
San Francisco Weather
Bureau reports it felt
in San Jose. It was
reported as ‘‘light’’ by
the observer there.

Strong thickening of pen
traces on all compon-
ents.

Strong thickening of pen
traces on all compon-
ents. Strongest on
morth-South compon-
ent, where there 1s u
definite maximum,

Strong thiekening of pen
traces on all compon-
ents.

A—4060 km.? e Lyx? marks
beginning of regular
waves. Last-West com-
ponent not legible. Not
registered by vertical
seismograph.

Thickening of pen traces
on all components.

Thickening of pen traces
on all components.

Barely perceptible trace
on East-West compon-
ent. Not registered by
vertieal seismograph,




No.

76

80

81

0
=

43
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iy

24

23

29

30

30

2 ol

_15;17
13 Mar.

292

Date

Charac

e =

Mar.

Mar.

Mar. |

Mar,

Mar.

AMar.

Mar.

|
[
{
{

Mar, |

Mar,

— e ——

la

Trw |

Ia

Ty

T4

L

14

L

University of California Publicaltons

_— — -

L E=—— i

i _ o Amnlltuﬂ;
imo T ) SRR
Phase ‘ G M.C.T. Period Ag | b iy Remarks
I h m & B 1! 1 H ; 1
o P 15 04 05 Registered on vertical
e L 115 04 13 component by a thick-
Me ‘ 15 04 17 1% 5 ening and displacement
My (15 04 25 2 0 of the pen trace. The
{'T ! indeﬁnitﬂ l '\?Eﬂﬂlﬁr Blll‘i‘.‘ﬂ.lt TEPﬂrtH-
) 15 05 40 an earthquake felt at
Salinas at 15" 15™,
|
|
o { 0 34 43 Barely }:lﬂl'l.'('i]lti]ﬂﬂ tracoe
F 1 08 of a distant earthquake
JI on horizontal compon-
| ents only,
|
¢ 1 17 3l : otrong thickening of pen
I 1- L sy ] traces on all three eom-
‘ ponents,
G R 18 35 34 . A series of very minute
i LM |18 35 36 | 3| 11| 15 vibrations appears on
C 1835 38 the vertieal.
F 18 35 43
ll
& 19 08 13 Not registered by wverti-
hY BY |]ﬂ 08 20 3 S cal, Weak on East-
C 19 08 23 | | West component.
By 19° (08 33" |
| |
e 19 13 36 | | Strong thickening of pen
F 19 13 43 | traces on horizontal
| components only.
l
Ll i! a9 54 |' Strong thickening of pen
I E-‘-" 40 01 | traces on all eompon-
| | ents,
| :
| I
& : 07 37 W4 Thickening of pen traces
I’ | g 27 40 on horizontal compoi-
| | ents only.
|
k | 16 EE fjj-i | 1 Strong thickening of pen
K 16 57 03 | traces on horizontal
1' | components.
iP |23 46 52 | [
1 LM 123 46 54 ) 6 | 11 0
G |23 46 57 |
P [23 46 59 |

7
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DISCUSSION OF PARTICULAR SHOCKS

NEVADA EARTHQUAKE oF NovEMBER 10, 1916

At Berkeley, excellent records were written by the two hori-
zontal-component Bosch-Omori seismographs. The vertical in-
The shock
was registered by both components of the Omori tromometer, but
the intensity was not quite great enough to operate the starting

deviece on the Marvin strong-motion seismograph.

strument was out of order and undergoing repairs.

Excellent
The
vertical record from that station i1s poor and shows the effect of

horizontal records were obtained at the Lick Observatory.

excessive frietion.

The seismograms from Lick Observatory and Berkeley are
At both stations the East-West
The
waves of the first group are of moderate amplitude; increase
These are

similar in their peculiarities.
components show two groups of waves in the chief phase.

cradually to a maximum and die away gradually.
followed by a second similar group of waves of much larger
amplitude. After this no more important yibrations occur. The
records of the North-South components at-both Lick Observatory
and Berkeley show at least four well-defined groups of waves In
the chief phase.

The Monthly Weather Review reports an earthquake felt at
Las Veras and Rhyolite in Nevada at 9" 13™. The intensity of
the carthquake at Rhyolite was IV of the Rossi-Forel scale; at
Las Vegas it was I11.

The seismograms at the California stations indicate that the
intensity at the point of origin was much higher than this, thus
showine that the origin was not close to either of the two places

named.

Grour oF Local, BARTHQUAKES OF NOVEMBER 28, 1916

This group of shocks was composed of four weak earthquakes

occurring within half an hour.
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At Berkeley, the seismograms of these earthquakes each con-
sist of a series of very weak irregular waves m which no phases
are discernible. The third member of the group, which was the
weakest. is not certainly registered” at this station. There is
movement at the time when the disturbance should be found, but
'+ i3 not certain whether this is due to an earthquake or 1s a
weal microseismic movement. Microseisms are seen In many
places on the record for this day.

At the Lick Observatory, which lies closer to the point of
origin, better records are available, and on these the phases can
be determined. The duration of the preliminary tremors (L—P)
is nearly ten seconds. The epicentral distance calculated by
Omori’s formula. 1s 77 kilometers.

On account.of the weakness of the records, it is not possible
to determine the epicentral distance at the Berkeley station, so
the position of the origin cannot be determined instrumentally.

The Monthly Weather Review reports three earthquakes at
Spreckels at T 11™.  The distance from Spreckels to Mount
Hamilton 1s 80 kilometers. The last ecarthquake m the group is
not reported felt at Spreckels, but its seismogram is very similar
to those of the first three earthquakes. The epicentral distance
18 the same as the other and it 1s probable that 1t had the same
origin, |

In view of the epicentral distance determined at Mount
ITamilton, and the fact that the shoeks were reported only from
Spreckels, it appears that these earthquakes were due to dis-
placements on the fault zone that runs down the valley of the
Salinas River.

TELESEISM oF JANUArY 30, 1917

At Berkeley, excellent records were written on the Nortl-
South Bosch-Omori seismograph and on the Wicchert vertical
seismograph. The vegistration by the East-West component in-
strument was not satisfactory becanse of the binding of the
damping device. The first and second phases of the seismogram
begin gradually, but cdistinetly, so that an accurate determination
of the time of beginning is possible. The chief phase of the

(77
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seismogram shows a notable erouping of vibrations. In each
eroup the amplitude is first small, then gradually inereases to a
maximum, after which 1t decreases gradually.

At the Iack Observatory, an excellent selsmogram was ob-
tained on the North-South component. The East-West com-
ponent is imperfect because of a defect in adjustment. The
carthquake was not registered by the vertical seismograph. The
seismograms at the Lick Observatory show the same tendeney to
erouping of waves that is noticed on the Berkeley records.

On the basis of a comparison. of seismograms obtained at
Ottawa, Harvard, Spring IIill, Berkeley, and Georgetown,
Klotz* has determined the epicenter of this earthquake to be in
the peninsula of Kamechatka. (¢=57° 00’ N. A=160°10" E.)

* Bull. Seis. See. Am., 7 (1917), p. 34.



