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SyMBOLS AND NOTATIONS |
1. Character of the Earthquake— | e

I. Perceptible. II. Moderately strong. III. Strong. : |
d (terrae motus domesticus) Local shoek (origin less than 100 kilo-

metelrs dlisi{::ﬂnF : : AN | CONSTANTS

terrae motus vicinus) Near shock (origin irom 0 1, : _ : _

vt Kilometers distant). ' Latitude and longitude of the center of the seismographie room:
. tus Distant shoek (origin from 1,000 to 2

r\(fertag Ot rEmois, 5,000 kilometers distant). AR PlE02iip. Bl LAk .

u (terrae motus ultimus) Very distant shock or teleseism (origin | A=122° 15" 3676 W. from Greenwich.

more than 5,000 kilometers distant). |

2. Phases of the Setsmogram— .
P (undae primae) Normal first phase, or first preliminary tremors. .

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

P Individual, or upper first preliminary tremors. ! Altitude, 85.4 meters (280 feet) above mean sea level.
PR, Waves n-times reflected at the earth’s surface. |
S (undae secundae) N?;‘:lﬂﬂr:emnd phase, or second preliminary | CONSTANTS OF THE SEISMOGRAPHS
S Individual, or upper second preliminary tremors. |
SRx Waves n-times reflected at the earth’s surface. | Date Apparatus Component Vi T ¢
PS Waves changed from longitudinal to transverse ' . :
oscillation, or vice versa, through reflection | Oct. 5 1130%5‘1:]3;01“““ % ‘EE
at the earth’s surface. i : M
| &5 B Wiechert Z 42
L (undae longae)  Long waves at the beginning of the surface phase. 80 Kg. V.
M (undae maximae) Shorter and more regular waves of large ampli-
tude in the surface phase. Nov. 3 Bosch-Omori E’ i# 1:_.1:% gg
M. Greatest motion in the surface phase, usually 1n y 12.1 i
the group defined as M. : Wiechert Z 43 AL 6.7
C (ﬂnt:'fn,) Tail or E_nd pur'tinn, | Dec. 14 | Bosch-Omori E T 14 3 4
F (finis) Iind of discernible movement. | N 48 12.7 4 6
: changed 5.2
3. Nature of the Motion— , Wiechert Z 41 5. O 6.4
1 (impetus) Sudden beginning of the motion. ‘
; sch- 4 .
e (emersio) Gradual beginning of the motion. G 2 Bosch-Omor I]::I ;1_13 }E. 5 7.1
T (period) Time of one complete oseillation. Wiechert Z 44 2.9
A Amplitude of the earth motion, measured from : 7
the median line in microns (x=1/1000 mm.), Feb. 9 | Bosch-Omori I 11 I:.f A id
+ toward the north, east, or zenith, — toward Wi : 4 5 4
the south, west, or nadir. Viechert Z 43 5
iE E:-“‘ component of A. | Mar. 21 | Bosch-Omori E 15 13.9 8.2
AN N-S component of A. N 55 12 2 5.5
."'Lz \fﬂrtlcﬂl Gﬂﬂ‘l]]UﬂEnt Df .!'1.. “riEEhETt Z 43 a4 9.2
4. Time—
O (origin) Time of shock at point of origin. - Our thanks are hereby tendered to Dr. Perry Byerly, Jr., for

| the measurement of the Lick Observatory records for the months
October-December and a part of the Berkeley records for January;
and to Mr. Kyle J. Lutz for the measurement of the seismograms
of the Berkeley station for the months October-December.
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BERKELEY STATION
= e Amplitude =
c— '
No. Date ter Phase G M.C.T. Edio] AE AN Ay Bnsks
1022 h, m. a2 s = & s
t. 6| Iv ez 5 34 27
1| Oc L =
o|0ct. 7|1d | ePexz | 19 08 06 A =77 km. = 48
: ISEN 19 08 16 miles.
1Sz 19 08 17 Local quake, well
Lg 19 08 22 defined on all
Lz 19 08 E?, : ; components.
Mg 19 08 2
F 19 15
3 | Oct. 11| Iu 1Pz 15 01 04 In Southern Peru.
SE 16 10 21 S-P=9-17; A=73.7°
SN 15 10 22
F 15553
4 | Oct. 15| Ir eE 0 41 56 Trace of main phase
Fg 1 02 of a lEiisi:ﬂ,nt. earth-
quake registered
on E only,
5| Oct. 24| Tu ePex 21 31 13 S-P=8m ]12»
1Pz 21 31 12 I-S=10= 56°
eSexnz 21 39 25 A=6670 km.=4150
eLg 21 &0 21 11 miles,
I S Rl
E
6 | Oct. 27| Iv ePy 10 57 16 S-P =47 sec.
E%EH }g ﬁg 18 A =3.8° approx.
S Ly Lick gi =358
Sz | 10 58 04 BiveR s
! 11 09
7| Nov. 4 | ILv ePexz 3 20 15 P =24» =173
eSenz 3 20 39 S’km_“'i =
L 3 21 19 5.7 Eureka, Calif., re-
?le"' g %} }% ; ports shock of 1n-
M 2 4 3 tensity (R. F.) 2,
1E 22 29 12 19 at 7:18 Local or
My 3 21 29 12 22 3:18 Gr.
N1 & 3
T T e S 2
M. 3 24 02 7 36
I 3 45
8 | Nov. 7 | In ePy 23 12 45 :
iSRie | 23 2 picenter: aos
i$££=5: 23 32 18 =k
1Ly 23 40 48
I 0 46

e e S e~
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BEREELEY STATION
Charac- Time Amplitude
No, Date ter Phaso G.M.C.T. Period Remarks
AE Ay Av
1022 h. m. = B. B i T
9 | Nov. 11| IIIu | ePx 4 44 54 Epicenter: coast of
ePg 4 44 57 Chile.
ePz 4 45 12
1Pz 4 45 20
1SNE 4 59 09 N 18
E 15|+ 25+ 66
Sg 4’55 21
TPSy 4 55 47
Pse 4 56 25
?PSxy 4 56 3l
TSRin 5 00 34
SRie 5 00 39 30 [+ 350
5Rix o 00 56
SRae 5 04 21 24
SRy a9 04 23 29
ele o 06 42 60
Ly 5 07 12 40 + 900
1My 5 11 42 30 -+ 470
iMg 5 12 12 31 |- 780
1M 12 24 26 +1350
Mpxa a2 17 06
"Qez 5 17 18
F S 30 00
10 | Nov. 11| Iu eSEN 18 32 04 Vertical component
eLg 18 52 02 16.3 showed 311 ake,
elar 19 03 06 12.9 but eould not be
el 19 08 06 12.5 § measured because
eLx 18 53 54 of defective
elin 19 00 46 13.5 record. *
Fex 19 24 00 Origin: probably in
Chile,
11 | Nov. 16| Iv 1Pey 11 21 11 S-P=43"
1SEN 11 21 54 A =350 km. :
eLy 11 22 50 | Very small ampli-
I'ex 11 32 00 tudes in all waves
and no record on
vertical compon-
ent.
12 | Nov. 17| Iu ePexz TISE[5 16 S-P=1(0m 122
EeDEN 11 25 28 A =9020 km.
el 11 45 07 16 [+ 5 Origin: probably
elae 11 53 37 northern part of
eLag 12 00 53 Chili.
1Ly 11 43 31 16 |4+ 7 Secondary — waves
elix 11 52 35 registered  very
e Loy 11 54 46 poorly and were
elz 11 43 01 14 not distinet on
cliz 11 51 44 18T vertical.
Ir 12 35 00
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BERKELEY STATION
- Amplitudo =
Ch Time ,
No. Date 1?':- Phase G.M.C.T. Penod e T e Remarks
1022 h. m. R, a, M H H S__P
13 | Nov. 26/ Iv iP 8§ 21 40 =40
2 eSE; 8 929 926 A =350 km,
iSx g8 22 92 )
elip 8§ 923 14 No vertical move-
Ii?L:a E gg ég ment recorded,
EN
14 | Dec. 6 | Iu <Pe | 14 g gg VT'IE Emﬂlcll ampli-
ePy ude and no L
CE 14 23 57 waves recognized.
ey 14 23 39 Stmssburg re-
F 15 42 ports origin in
Turkestan.
15 | Dee. 8 | Iu ePgz 22 44 35 S-P=8m 518
ESSE'H Eﬁ gg iﬁ A =7430 km.
eSz 22 53 45 N-S component very
EI]__J; gg gg §ﬁ poorly defined,
EF 23 05 56 Origin:  probably
23 56 00 coast of Chile,
16 | Dec. 14| Iv ePz 3 26 41
eE 3 37 14
I 4 16
17 | Deec. 18| Iu ePexnz 12 43 358 = 1Yym
elxy | 13 03 30 EEE%% IEDE]
eMez | 13 10 10 Origin; probably off
I 14 13 00 e Ao i
West Indies.
18 | Dee, 18| Id 0z 21 14 47
ie | 21 16 34
ix 21 16 41 | 13 + 2
1z 21 170D
I 21 28 00
19 | Dec. 19| Id? eE 18 16 05
ey 15 16 51
20 | Dee. 21) Id 1PNz 23 36 28 -
iSzv | 23 36 35 Sea
iLy | 23 36 49 sl
T 23 39 05 Local shock, well
defined on all
. components.
2l | Dee. 23| Ir? el 292 97 44
F' | 23 19 00
22 | Dee. 31| Id eP; 7 30 39 _
I 7 31 o9 Only on vertical.
)
eLgy 7 46 15
eMy 7 50 45
I'g 9 27 00

(B
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BERKELEY STATIONS
Charnc- Time Amplhitude
No, Dato ter Phase G.M.C.T. Period Remarka
Ax Ax Av
1023 N ) B. T " m
24 | Jan. 2 | Ir? ePz 22 48 08
eN 22 56 22 + 7
CE 22 58 08?
iz 23 00 17 + 7
F 23 45 00
25 Jﬂﬂ. 11 IId EPHE 4 30 00
ePg 4 30 05
Iy 4 30 45 3 + 7
1SNE 4 30 59 |(N)3 + 20
15z 4 31 01
g 4 31 28 5 [+ 25
1Lg 4 31 40
Mg s 5T 10 |+ 21
1Ly? 4 32 1D 9 + 9
Mz 4 32 28 8 - 20
I’ 4 42 00
26 | Jan. 22( IIIv lENZ 9 05 11 A=375 km,=3.4°
Penz 9 05 22 Epicenter: coast of
N1 9 05 11 12 — 640 California: A =
9 05 23 12 42440 12496, «=41%0.
N2 g 05 35 8 — 1050 (See note at end
9 05 43 8 +1540 for details.)
Na 9 05 51 6 — 850
9 05 57 6 + 910
Ni 9 06 03 2.5 — 460
9 06 05.5 2.5 +— 170
1Ex 9 05 11 12 |+ 550
9 05 23 12 |—1870
Fa 9 05 37 7.5[4-1035
9 05 44.5 7.5|—1400
Ea 9 05 353 4 (41030
9 05 a7 4 [— 590
Ed 9 06 01 8 [+ 930
9 06 09 8 [—1310
71 0 05 11 3 [— 55
9 05 14 2 |+ 22
Z2 g 05 1? 3 I— = 95
9 05 20.5 3.9|+ 95
S 9 05 24 9 5— 40
9 05 206.0 2 3|+ 130
Z4 9 05 29 2 5|— 160
9 05 31.5 2.5+ 2
Zb 9 05 34 5 |— 480
9 05 39 5 |-+ 800
Zo 9 06 # 1.5]— 40
9 05 45 9 1 |4+ 30
Z7 9 05 46.5 1 [— 30
O 05 475 1 [+ 10
Z8 9 05 48.5 2 |— 75
9 05 50.5 1.5(4+ 065
Z9 9 05 52 3 5|— 350
9 05 55.9 4 |+ 0920
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\
BERKELEY STATION | BERKELEY STATIONS
Charac- Time x Amplitnds Remarks ? Charac- Time Amplitude
No. Date ter Phase G M, C. T, Period e e i cmar No. Data s Phige oo et L
. Ae Ay Av
1023 h. m, B& 8. M £ # 1023 h. m. s, 8. i o i
96 | Jan. 22 | IIIv | 210 9 05 59.5| 3.5— 420 : 30 | Feb, 3 | IIIu| Py 16 11 33 3.5 =
(contd.) 9 06 03 4 |4 560 (contd.) 16 11 36.5| 3.5 + 35
A g 06 07 4 |— 980 PRy 16 18" 23
g 06 11 . 3. 5|+ 400 PRix 16 13 23 13
211 9 06 14.9 1 |— 100 PRina 16 13 35 13
0 06 15.5 1.5]4 380 PR 16 13 22
Z13 g 06 17 3 |— 360 PRz 16 13 17
9 06 20 3 |4 300 PRz, 16 13 26 5 — 40
Z14 9 06 23 1 [— 30 16 13 31 5 4+ 40
0 06 24 1 [+ 105 1 PR.g 16 13 928
Z15 9 06 25 2 [— 410 PRz | 16 14 25 East-West  record
g 06 2 2 |+ 100 PR | 16 14 56 rendered illegible
Z16 9 06 29 1 (— 80 by overlapping of
9 06 30 1.5|+ 360 aunceedinglljines.
Z17 O 06 31.56 2.5|— 320 :
0 06 34 2.5|+ 250 30 | Feb, 3 PRaz? 16 14 54
Z18 O 06 36.5 2.5|— 580 PRz 16 14 57 5 — 40
O 06 39 2.5|4 Machines dis- 160 15 02 b -+ 40
mantled. Sy 16 18 42
27 | Jan, 24 | Id? CzZN 1 52 b4 6 Obscured by micro- SN1 16 18 42 9 — 185
CE 1 52 55 6 Selsms, 16 18 b1 0 + 18
Sz 16 18 43
g 1 59 &1 PSxz 16 19 00
PSx1 16 19 00 I8 — 560
28 | Jan. 27 | Ir 7L 20 05 46 16 16 19 18 18 41200
Lg 200 05 406 14 PSka 16 19 36 11 — 320
Lz 20 05 56 15 16 19 47 11 + 350
Ir 20 05 56 PSys 16 19 &8 13 — 450
16 20 {11{1] }g + 82 A
20 | Feb. 2 | IITu Pz . 55 e A | PS5z 16 19 ' — 27
Py 4 one Spiceniar: o n ol 16 19 13 | 13 +1080
PRo: | 5 18 22 g S i PSz: | 16 19 26 10 © |— 550
PRixa 5 10 30 g E;'mik g G | 16 19 36 11 + 740
Sy 5 24 40 St SRix 16 22 44
SNE 5 24 30 SRain: 16 22 44 12 — 70
SN O 24 38 20 16 22 &6 2 + 420
Sx2 b 24 58 20) SRz 16 22 31
Skt b 24 38 28 | SRiz1 16 22 31 10 | — 160
Sis 5 25 06 12 16 22 41 10 -+ 160
SRin 5 98 39 20 Thstow _ SRay 16 24 30 Pen ofl sheet
SR”” 5 90 44 'i"] nst-\West seismo- SRaz 16 24 36 3
SRy, 5 80 58 11 gram damaged, SRazi 16 24 46 10 — 640
SRans BB 1NT9 20 | 16 24 56 10 + 640
LEI 9 30 28 10) — 150 L;‘a: 16 27 03 5 190
Liza o 35 48 10 i 1‘;0 , . 16 ‘3‘:;. ?ig 20 +4120
=R s § =t e ; LY 10 2 -
o 90 358 10 -+ 130 I\[;l 16 27 43 11 ;;;”Eg
30 | Feb, 3 | III . - 16 27 54 11 27
o I;:f iE i i gf 2 Epicenter: probably Mzs 16 28 05 11 — 3900
16 11 SE - :3§ e ) off southeastern ! 11 <27
Pra 16 11 54 2 2 A coast of ISam- I 20 48 26 Grams taken off at
§ 16 11 &9 § L chatka, this time.
Pg, 16 11 98 10 L ABG000 k., from
= | Berkeley.
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BERKELEY STATION
= Time Amplitude R 2
arac- :
No, Date ter G M.C.T. Period i T e omar
1923 Bt Rl 5. - # =
1| Feb. 8 | Ir? 44 05
gL e 47 29 20
39 13
47 23 20
47 43 20
39 23
1 00 13
32 | Feb. 9| Id 12 14 05 Microseisms at 192:
12 14 31 13:45 may be P.
12 156 05
12 14 57 6 - 9
12 15 03 6 ==
12 15 09 4 — 10
12 15513 4 + 10
12 15 09 4 |+ 10
12 15 13 4 |— 10
12 15 30 7
12 28 55
33 | Feb. 11 | Ir 23 02 00 N-S5 component ob-
23 12 40 20 scured by micro-
23 13 10 20 selsms. Vertieal
23 28 00 component over-
lapping.
34 Iv ePg?z 2 07T 54 Beginning obscured
% %g gg gg by mieroseisms,
2 26 00 20
2 15 40 20
2 26 00 20
2 25 00 20
2 26 20 20
2 28 40 20
2 o6 00
35 | Feb, 23 :
Hu ; ﬁ ﬁ 1 Epicenter: some-
7 45 99 1 where off eastern
7 43 47 coast of Kam-
7043247
7 581 20
i 5120 11 |4+ 30
7 gi 31 LINE | =S Es
7 42 10
Jitolah2 10 i 1{1}3
13 ) By ] =
7 b51 20 80
2 TR0 |0 — 95
Edby 0 10 =
7 51 40 9 U
7 51 49 0 4+ 35

e i B

1925] Bulletin of the Seismographic Stations 7
BEREKELEY STATIONS
. Charac- Time Am Dh tude
No. Date ter G M. C.T. Period o i 7 Remarks
N v
1023 h., m. & B. i I I
35 | Feb. 24 | ITu 7 51 58 10 — 25
7 52 08 10 |4 25
7 52 18 10 — 25
7 52 28 10 + 25
7 Al Sy
RO 12T 20
7 51 47 20
7T 52 24
7 52 40 16
7 52 52
7052162 S
7 52 39
Z1 7 52 39 10
: SRie 7 85 02
SRie: 7 55 10 20
} 7 95 02
7 54 56
SRz 7 94 86 20
SRiza 7 54 16 20
SREE 7 56 36 =
SRae: 7 56 36 20
SRaga 7 56 a6 24
7 56 39
7 56 02
SR 7 a7 27
SRik: 7 57 3b 20
N TR 2T
7 57 02
T 59 a2
7 59 52 28
7 00 20 28
7 59 &2
7 59 52 24
7 59 32
T 59 32 30
7 01 22
7 01 06
7 01 56 24
7 01 32
7 01 32 20
7 01 52 20
S 03 22
8 03 34
S 03 14
g 55 22
, = recorded on
36 | Feb. 27 | Ir gg gg i’g vertical Epicen-
°0 39 20 8 SEks P"{"’b“?” i
= peninsula o
| §g i.!‘?‘ gg 13 er California.
20 42 50 16
20 56 09
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BERKELEY STATION
. Amplitude
Charac- T‘“g T Period 1 Remarks
No. Date ter Phase G, Mol 2 AR AN Ay
1923 h, m. &8. 8, H M M
37 | Mar. 1 | Ir? | eL?y 8 41 15 18
Mgz 8 43 15
My 8 43 37
Mz 8 46 05 7
Mz 8 46 12 7
Mzs 8 46 19 7
My 8 43 37 8
My 8 43 45 8
My 8 43 353 8
I’ 9 45 35
38 | Mar. 2 | Ir? exz 17 13 30 Obscured by micro- ]
‘iLE 13 gg ?3 % seisms on N-S, U
El | |
Liga 17 37 40 28
LEs 17 39 02 24
Ly 17 39 26 24
Lz 17 a0 T
Lz, etk 30
Liza 17 37 47 25
Lzs 17 39 02 25
39 | Mar. 11| Iv e 20 05 43 A between 355 and
F 20 14 31 372 km, Phases
" indistinguishable.
40 | Mar, 11| IIv Py 23 07 46
Pxe 23 07 45
Py 23 07 47 4
Pei 23 07 47 4
Sz 23 08 26
Sz 23 08 26 5]
SE 23 08 29
DE1 23 08 29 5)
Ly, gg ES 20 = Ay
2 0 03 8
LEy 23 08 45 11 = Ll0
My, 23 09 09 6 — 70
Mss | 23 00 21 | @ i
23 09 27 5 + 50
Mg, 23 09 01 6 |4+ 60
23 09 07 6 [— 60
H 23 22 31
41 J‘;\Iﬂr. 1'8 IU PR“: EE
PR, 99 ig gg N-S obscured by
PRagz 29 99 58 IN1Croseisms. l
Sy 29 95 58 Epicenter in sea off
SE 22 96 02, southeastern n
SE1 22 26 02 19 coast of Minda- k
SS}_'IE'IE 22 33 26 E Ifﬂlﬂ, dl;hili]][]iﬂﬂ
1E1 22 34 S1ands,
SRag 22 38 gg 2
SRaz 22 38 12

(B

— -
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Charac- Time 2EPHIES
No. Date ter Phase MG T, Period Remarks
Ax Ax Av
1023 h. m. . - > ,,
41| Mar, 16| Iu Lg 22 48 30
(contd.) Lz 22 49 48
Lg, 22 50 06 24
Lz, 22 50 48 2
Lizs 22180 12 24

MEg, 22 56 o8 16
Mg, 22 57 14 16
Mz, 22 56 58 20
Mz, 22 57 18 20

I 23 55 58

42 | Mar. 18| Ir eLg 20 35 14 Very faint on verti-
Lg; 20 35 18 18 cal and N-S.—
Lga 20 36 18 3 Given as loecal by
F 20 36 18 Tueson.

43 | Mar. 24| Ir eE 13 06 47
eN 13 04 47

Lg: 1313 15 28

Lz 13 31 47 30
Laza 13 34 42 20
Lzs 13 35 02 28
MEg; 13 38 37 22
Meg: 13 38 59 15
MEg; 13 39 15 17

F 14 26 47
' 2 7 22 11 15 Reported felt at
A M 28 PSEE? 22 11 51 Eureka at 22:13.
F 22 18 15
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LICK OBSERVATORY STATION
Charae- - T
No.| Date | ter | Phase | G MOT, |Period L Rirnasid
Ar AN. Av
1022 b Sl e, B,
THE LICK OBSERVATORY STATION el ey e A (e
1EN 20 39 32 impulses on N-§,
iSLex | 20 39 33 |<l4 - 65 dying off rapidly.
20 39 33.5 |<ls + 5
I’ 20 39 54
2 | Oct. 11 | ITu 1Pex 15 01 15 In Southern Peru
CONSTANTS 1SEN 15 10 18 most of energy in
| g 15 10 24 17 |+ 30 S group.
CONSTANTS OF THE STATION _ iLlegx | 15 20 36 di
1My 15 27 36
Latitude and longitude of the center of the seismographic a | 0et. 13| T4 {Pex 6 16 22
room: | : X 6 19
©=387° 20" 24”5 N. Lat. Lyt (v R
A=121° 38’ 34” W. fI‘ﬂIIl GI‘EEHWiEIl. 4 Oct. 14 llIJ]:H g 30 56
: 1SLzy a 49 o7 4+ 40
Time. All determinations are reduced to Greenwich mean I’ 5 40 30
Altitude, 1281.7 meters (4202.25 feet) above mean sea level. i E gﬁ gg é} — 80 T < s
IN 6 58 32 <51 + 135
F 7 00 00 <1
CONSTANTS OF THE SEISMOGRAPHS
6 | Oct. 17 | Id 1Pxz 5 30 &7 Presumably two
1E 508l 02 loeals.
Date Apparatus Component V T i 5 31 08 4 |+ 9O
pp P . e 5 31 23 8 [+ 5
Oct. 7 Wiechert E 85 0.6 5 Lz 5 40 02
160 Ke. H. N 67 0.4 2?3 iE 5 40 04
Wiechert Z 51 39 0 F 5 8o
80 Kg. V. e
7 | Oect. 21 | Id 1PN J
Dec. 12 | 160 Kg. H. E 00 8.3 3.3 ;i I'i::h 8 06 10
N 83 7.7 2 3 Kurile 1s.—S-P=8:
80 Kg. V. // 70 94 | Tu eP 21 31 12 Lurile Is.—d-F' =3
Mar. 6 | 160 Kg. H, E 06 9 1.3 6Ps (o181 20
s N 01 7 5 1.3 iz 91 31 39
80 Kg. V. Z 62 3 0 6.3 iSeN 91 39 35
Apr.3 | 160 Kg. H ' Ly | 21 9 30
Apr. \g. H. E 86 1My 21 90 12
80 Kg. V. Z 49 3% 2;? T 23 25 00
9 iPg 00 09 18
0| Oct, 27 | Id 1 ﬁﬂ 0 00 28
=44; A=3.5°
10 | Oct. 27 | Iv ePex | 10 56 d2 S‘Eppm_
! iSEH 10 UT lﬁ <
iLEg 10 57 18 SN =)
iQe | 10 57 19
| 11 03 00
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LICK OBSERVATORY STATION
Charac- Time , Amplfhocs ¢ Remarks
No. Date ter Phase G.MC.T. Period AE AN Av
1022 h. m. s a. H # “
11 | Oct. 20 | Id ePg 11 23 20
1Py J1Eases21
1SLg 11 23 24
18Lx 11 23 2o
F 11 24 18
12 | Nov. 3 | Id 1Prnz 2 25 30
1ISLey o]
F 2 26 30
13 | Nov. 4 | Id 1Py 3 21 07 A=2.2° or 244 km.
1Pg 3 21 10 approx. Southern
1SLy 3 21 34 16 Mendocino Coun-
My 3 22 19 11 ty near Point Are-
Mg 3 25 06 0 na satisfies Ber-
10 7 38 00 keley and Lick.
14 { Nov. 5 | Id iEN 18 21 39 A swarm of small
1?; ig Ei g% Eh?:kﬂ on this
2 ate,
15N 18 32 48
E 18 32 57
1EN 19 51 47
10 19 52
B T "
15 | Nov. 7 | Tu ?PE gg E gg Coast of Chile.
f; 53 31 44 (See Berkeley re-
1LEx 93 39 30 18 port.)
1Mg 23 44 54 16
10 24 06 00
16 | Nov. 11| IIIv P 57
PE ; - of Coast of Chile.
iPRixg 4 48 97 (See Berkeley re-
eSS s port.)
.815‘1 4 55 08 — 70
1PSg 4 56 17
17 4 59 17
1SR4 5 00 08 34 |— 200
15R ¥ 5 00 50 259 =
iSR:e | 5 04 07 7 sl
IS.Rﬂ‘i a 04 50 26 — 200
1Ly 5 06 57 50 q
1Lg o 07 08 42 |— 720 — 940
iMy 5 11 00 5
Liviy o 11 12 =
Mz |5 11 48 0 s
N2 5 13 ‘
I 0 00 00 | =
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LICK OBSERVATORY STATION
Charac- Time Amplitude
No. Date ter Phase G.M.C.T. Period
SR e = Ay Remaurks
1022 h. m. =& 5. A 0 i
17 | Nov. 11| Iu ePy 18 21 54 S P=0:56. A=80.2°
ePr | 18 21 56 Chile. - '
eSy 18 31 50
eSg 18 31 54
iLg 1§ 49 30
1Mg 18 54 15 + 3
I 19 24 00
18 | Nov. 15| Id 1Pg 00 12 21 More shocks of
1Py 00 12 22 swarm type.
Ir 00 12 29
1Prxn 2 24 04
F 2 24 12
19 | Nov. 16| Id 1Pey 1 16 49 S-P=4s. A=03"
18 Ligx 1 16 583 or about 33 km.
I 1 16 &8 Stronger on E-W
than on N-5S.
90 | Nov. 16| Id e 11 21 09 Two pgroups of
en 11 21 14 waves—otrongest
1EN 2120 on E-W.
Mg 11 21 23 3 |— &
IE 122 aT Perhaps another
1B 11 28 00 earthquake.
1N 11 28 04
F 11 29 18
21 | Nov. 17 Pg 11 15 22 A =80.8°.—Chile.
20 o v | EP; 11 15 33 Strongest on E-W.
ISEN 11 25 22 Ell |— 2
Tew | 11 41 56 |E22\+ 6
1Mg 11 47 31 25 |+ 19
I 12 22 00
22 | Nov. 25| Id INE 10 58 22 Swarm type.
INE 11 03 14
\ o o0 2 Beginning lost iIn
23 | Nov. 26| Lv 11: E_;g 51 gg microseisms.
i o0 21 13 4 |— 5
I 20 24 00
24 | Nov. 28| Id 1PxE 17 55 3l A about 90 km.
iSLg .| 17 50 41
SLx | 17 b5 42
Taat | 17 155052
It 17 &8
: Beginning of motion
25 | Dec. 6 | Iu INE 14 23 00 t:g;mnnt be deter-
mined because of
m1Ccroselsms.
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LICK OBSERVATORY STATION
Ti Amplitude 5 "
Ll : SINur
No. Date mﬁ:frm_ Phase G.M.C. T. Period AE AN Ay
1622 h. m. 8, 8. u H H
2 : | i 21 17 03 + 2
6 | Deec. 18| Ir }; v & L
F 21 27 00
- _ = |
2 Dee, 19] 17 1 18 14 &0 12
& & l:é‘: 18 17 00
28 | Dee. 21| Id INE 23 36 33 {E3 —
1ISLye 23 36 38 N2 — 5
I 23 38
29 | Dee. 23| Iu(? eE 22 33 03
e 2 I*E 23 02 00
0 | Dec. 24| IId IN 7 32 11
e Slee | 7 32 12 | 1 |+ 10+ 25
1) 7 33 00
2 Px 12 11 37 Felt in Paso Robles
il o i%LhHEE 12 11 46 E=2 Calif. A=80 km.
N=3|4+ 1+ 1
I’ 12 14 00
32 | Deec. 31| Ir ePg 7 39 04
7 43 30
7 46 30
9 02 00
1923
33 | Jan. 11 | IId Pexnz 3 30 08
SENZ 3 30 47
Lg a3l 1l 3 |+ 25
I g 99 17
34 | Jan. 22 | I1lv Pz 9 05 18 A=435 km.=3.9°
Pex 9 05 20 Epicenter: Coast of
Pz 9 05 18 1.5 5 Calif. A=124.6°,
9 05 19.5 1.5 + 5| e=41°
Pzs 9 05 21 1.5 — 15
9 05 22.5( 1.5 + 30
Pzs 89 05 24 155 — 40
9 05 25.5 1e5 4 50
Pz4 9 05 27 1.5 =
Pg) 9 05 20 5 |4+ 35
0 05 25 =
Pe: 9 05 30 3
O 05 33 3 |[— 110
Pxi 9 05 20 3 =
Pxa g 05 26 1.5 =Eon
0o 27.5 1.5 4
Pvo | 9 05 20 | 53 T
9 056 345 5.5 + 180

)
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LICK OBSERVATORY STATION
C]'I.ILI'HE- TI.III.I! Amp“tuda
No. Date ter Phose G.M.C.T. Pert
B AEg AN Av Remarks
1023 R =
34 Jﬂl]. 22 III'V _PI‘:HZ g {]5 32 # L u
(contd.) Pz1 9 05 3° 2 5 .
et 9 05 34.5 AR 4+ 80
Pza 9 05 37 1.5 e
= 9 05 385 1.5 + 60
PE1 9 05 36 2 5|+ 40
_ 0 05 38.5 2.5|— 100
PN1 g gg 40 0 — 900
49 9 815
S 9 06 16 T
Sk 9 06 18
Sz 9 06 17
SN1 9 06 16 2.25 — 135
9 06 18.25| 2.23 + 108
SN2 0 06 20 1.5 — 100
9 06 21.5| L5 + 55
SEl 9 06 18 3 |4+ 455
9 06 21 3 |—= 290
Sz1 9 06 17 1 =y
9 06 18 1 + 60
Sza 9 06 19 2 — 65
9 06 21 2 4+ 70
Mz 9 07 09 5 —375
g 07 14 5) +2630
If g 37 4
35 | Jan. 27 | Ir Lg 8 08 09 0 |+ 25
8 08 18 9 |— 25
Ly 8 08 17 18
F 8 08 17
36 | Teb. 3 | Iu Pz 16 15 20 N-S8 and E-W rec-
Pz 16 15 47 8 ords damaged.
Pz 16 15 49 4 S-P=T7:42" A= 55.3
PR;z 16 17 30 This distance 18
PRz 16 17 30 probably unreli-
"El 16 22 45 able because of a
*S 16 23 02 tendency of S to
o) 7 16 23 02 40 be _recﬂrden:l on
E’:m 16 53 42 18 vertical later than
if; 16 31 25 on horizontal
Mz, 16 31 30 13 cnmpf_;neni*;;fl;
16 31 4 10 Comparison wi
M 16 33 35 10 the Berkeley data
g 16 33 4o 10 shows this dis-
I 18 44 20 tance to be too
3 great.

* Series of short
period waves with
appearance of PL
local. May be .
If above is S, this
would be Ps.

I
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LICK OBSERVATORY STATION ..
Amplitude |
Timoe . Remarks
No, Date Chlr:;;n-:— Phase G.M C.T. Period Ax AN Av
B e
1923 b, TE 1?1 & z Tin;ingd device out
! e | ol order.
37 | Feb. 8 .Ir < | o7 3l
/A In comparison
38 | Feb, 9 | 1v ePx 12 18 3l with Berkeley
Sy 12 18 gg shows epicenter
L 12 19 =4 11 to be located
Ly 1219 25 10 some 155 km. or
Loy 1219 30 97 miles south of
1 1235 LickObservatory.
[ EL; 23 07 "!:1
30 | Tleb. 11 | Ir ]'_,;: S 075 1 18
L 23 07 59 18
F 23 206 47
. ; - 2 12 01
10 | Feb. 12 | Ir IE? s i
Ly 2 25 47
I’ ST
41 | Feb. 24 | Iu Px 7 47 95 Kamchatka.
SN1 7555 28 15
Sx2 7 55 43 17
SN3 7 56 00 15
SRaxi S 00 59 20
Liny R 03813 18
I¢ 10 52 22
42 | Feb. 27 | Ir Cx 20 41 31
I 20 56 31
43 | Mar. 1| Ir ey 8 43 12 Not on E-WW' or
My 8 51 32 vertical.
My o Gl ey
Mxa S lawa:]
I 9 31 32
44 | Mar. 2 | Ir eLz 17 42 06
Lz, 17 42 (06 24
Liza 17 42 30 30
Lz 17 46 40 | 24
I’ 17 51 38
45 | Mar, 11| Id Pri 23,1203 6
P 23 120 27 8
SE) 23 127 ‘51 6
| 23 12 57 2
SE2 23" 13" 05 3
23 lt OR "‘1:
Lig; 23 13 12 4
23 13 13 0
Ligs 28 13 25 G
23 13 31 3
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LICK OBSERVATORY STATION
w Amplitude
No., Date c}inﬂ?n- Phase G. MI.EE T. Period Remarks
Ax Ax Av
1023 h. m. = 8. M b m
45 | Mar. 11| Id Mg 23 13 45 4
(contd.) 23 13 49 4
Meg: 23 13 353 6
23 13 89 3
F 23 25 03
46 | Mar. 16| Ir Mg 23 07 03 18
Mg 23 07 21 15
F 23 19 15
47 | Mar. 24| Ir ep 13 17 35
1 13 17 35
s 13 17 &0
Lg1 13 26 &3
Lgs 13 31 &0
Mg 13 38 05
F 14 37 85
48 | Mar. 28| Ir eLg 22 16 29
22 16 29
F 22 18 39
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THE EARTHQUAKE OF JANUARY 22, 1923
By J. B. M.

A little after one o’clock in the morning of January 22, 1923,
the whole of northern California, southern Oregon, and western
Nevada was shaken by an earthquake, the total energy of which
was so great that it recorded on seismographs over the whole of
Europe and even apparently as far as Colombo, Ceylon, a distance
of 127°. 'This places it in the class of world-shaking earthquakes.

The records obtained at Berkeley and at Mt. Hamilton are
strikingly like those of the California earthquake, January 31,
1922, which was of equal violence. But the epicenter was not
the same in the two cases. The epicenter of the latter shock
(1922) was ¢=41%1 N., A=125%5 W. The best value of the
coordinates for the epicenter of the earthquake of January 22
1923, which can be got from the seismographic records is ¢ =41°
N. and A=12476 W. These points have special interest in view
of the California earthquake of 1906. In that earthquake the
fault trace could be followed from San Juan Bautista to Mussel
Rock where it entered the Pacific Ocean, and from Bolinas Bay
to Tomales Bay where it again entered the ocean. All this
portion was in the well-known San Andreas rift. Directly in
line with it was a smaller portion which traversed Bodega Head
and, after crossing the intervening ocean stretch, cut into the
land at Fort Ross, followed along the Gualala and the Garecia
river valleys and entered the ocean north of Point Arena. So far
there is little doubt that the observed trace was a continuation
and therefore a part of the San Andreas fault. But in 1906
another fault trace appeared at Shelter Cove near Point Delgada
running northwestward toward Petrolia. This line is roughly
2:13:;@1& ;ftht.hl{:ﬂtl:ihz: ;J;I:nga}rtaher northeast. Now .the epicenter
e o m:‘]tl ﬂ; .the g;n J1515111 the ocean ﬂ].l‘:llﬂﬁt directly in line

_ he | ndreas fault which leaves the land
at Pomnt Arena. On the other hand the en: =41° N
A=12476 W of this earthquake is in line w'?l)lment?r ¢h4'1 o
the Shelter Cove fault. fntnsation ol

It 1s not possible to check this

position of the epicenter with
any assurance by means of the :

observed intensities because of

o
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the unsymmetrical distribution of the observations. The shock
was felt by'n. few people at Medford, Oregon. It stopped clocks
in Reno, Nevada. It is said to have caused a landslide across
the tracks of the Virginia-Truckee Railroad in Nevada, Many
felt the shock in the region about the Bay of San Francisco.
Light sleepers were awakened in Oakland and the shock there was
accompanied by a swishing sound as if sandpaper were being
rubbed. The three official clocks in the U. S. Weather Bureau
office at the top of the Merchants Exchange Building in San
Francisco were stopped. Clocks were also stopped at Santa
Rosa. Throughout the Sacramento Valley the shock was strongly
felt. Clocks were stopped in the city of Sacramento. The 150,000
cubie foot gas tank of the Pacific Gas and Eleetric Company at
Chico was thrown from its supports; and another gas tank at
Willows was damaged. But the violence of the shock and the
damages caused by 1t were greatest of all in Humboldt County.
All the towns along the Eel River and also the Northwestern
Pacific Raillway Company whose line traverses the Eel River
valley suffered severe losses. South of the Eel River in the region
along the Shelter Cove fault and especially at Upper Mattole the
shock reached its greatest violence with an intensity IX Rossi-
Forel. At sea the shock was felt by the steamer “President
Hayes.” The captain of the “El Segundo” reported that his
ship “struck an object apparently dislodged by the earthquake”
at 1:05 a. . The U. S. S. “Texas” felt it strongly in latitude
44° N, longitude 124° 56" W. Further details may be found in
the Bulletin of the Seismological Society of America, vol. 13, pp.
76-77, and vol. 14, pp. 165-168. Taken as a whole the intensities
may be said to agree much better with the location determined
from the arrival times than with an epicenter at Upper Mattole
as surmised in the article last quoted.

The records of the earthquake are of considerable importance,
for thev throw some light on the question of surficial structure of
the California coast region. Two impulses are distinetly ob-
servable in the beginning of the record at both the Berkeley and
the Lick Observatory stations. The first is the normal first
preliminary P and it arrives at Berkeley 9:05:11 ﬂﬂd at Mt.
Hamilton at 9:05:18. The second 1s the phase {:'ﬂlle_{l by -&
Mohorovici¢ the individual first preliminary P. It registered 1n
Berkeley at 9:05:22 and at Mt. -iuniltnnl at 9:_{}5 :IBE, The A _fnr
Bmﬁmloh}-’ < 375 km. and that for Mt. Hamilton s 435 km. Taking
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the time of occurrence as 1h. 04m. 18s., P-O fgrthalnckﬁ)bs

tory is 1m. 14s., and for Berkeley it is 1m. 04s. We do not know

either the focal depth or the depth of the layer as far as the dis-
continuity. However, we can form an estimate of both by trial.
Let us assume the discontinuity to be about sixty kilometers

below the surface of the earth and the focal depth to be twenty-

five kilometers. Then we can use A. Mohorovicic's 1914 travel
time curves for P, and his 1919 curve for P. By plotting the
curves we see that the interval P-P, for Berkeley would be ten
seconds. The observed interval is eleven seconds. For the Lick
Observatory the interval P-P, would be thirteen seconds, while
the observed interval is fourteen seconds. We conclude that
the focus was a little shallower than twenty-five kilometers, for
the discontinuity scarcely lies deeper than sixty kilometers in
California.

It is noteworthy that no ‘tidal’ or seismic sea wave was caused
by the earthquake, although the epicenter was submarine. It
follows that the motion on the fault must have been purely
horizontal, as it was in the earthquakes of 1906 and 1922. The
absence of vertical movement seems to characterize the region at
present.
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