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INTRODUCTION

SEISMIC STATIONS

The following is the list of official seismic stations. Moreover, all the meteorolog-

ical stations, official and cooperative, have instructions to report all perceptible earth-
quakes.

N : North East : :
ame Provinece latitude | longitude Elevation Equipment
0 / 0 ’ m.
. Galitzin-Wilip seismographs, 3 components.
Menlie {<idy:_ . Manila________._ 14 35 120 B9 2.6 |{Wiechert inverted pendulum, mass 1,000 kg.
$1wn horizontal pendli:luamu, mass 20 kg. each.
BREnin - e M : ) icentini seismograph, 8 components.
gul ountain._____- 16 25 120 35 1,612.0 {Twn horizontal pendulums, mass 120 kg. each.
Ambulong_______ Batangas_______ 14 05 121 08 10.5 | Vicentini seismograph, 3 components.
Batuen ... AfueRn:- . =X 8 56 126 82 2.0 | Wiechert inverted pendulum, mass 200 kg.
Bgalin. = ol NGERme L | 18 24 144 38 5.0 Do.

— -— e — e — =

NoTeE.—The subsoil of Manila is alluvium.

The time of occurrence is that indicated by the seismographs at the Central Ob-
servatory, Manila, whenever the disturbance has been recorded by them. This fact is
denoted by an asterisk(*). Otherwise the time is that noted by the meteorological
observers who report them. All time indications are in Greenwich Mean Time (mid-

night=—0"), insular time being added in brackets for the convenience of Philippine
readers.

The intensity of macroseisms is given according to the Rossi—Forel scale.

The instrumental record is that obtained from the seismographs in the Manila
Observatory. It is that of the Galitzin-Wilip instruments except where noted other-
wise.

The amplitudes are those of the seismographic trace, measured in millimeters.

ROSSI-FOREL SCALE OF EARTHQUAKE INTENSITIES

I. Microseismic shock: recorded by a single seismograph or by seismographs of the same model
but not by several seismographs of different kinds; the shock felt by an experienced observer.

II. Extremely feeble shock: recorded by several s:ismographs of different kinds; felt by small number
of persons at rest.

ITI. Very feeble shock: felt by several persons at rest; strong enough for the direction or duration
to be appreciable.

IV. Feeble shock: felt by persons in motion; disturbances of movable objects, doors, windows;
creaking of ceilings.

V. Shoek of moderate intensity: felt generally by everyone; disturbance of furnitures, beds, etc.,
ringing of swinging bells.

VI. Fairly strong shock: general awakening of those asleep; general ringing of house bells: oscil-
lation of chandeliers; stopping of pendulum clocks; visible agitation of trees and shrubs; some
startled persons leave their dwellings.

VII. Strong shock: overthrow of movable objects; fall of plaster; ringing of church bells: general
panic, without damage to buildings.

VIII. Very strong shock: fall of chimneys, cracks in walls of buildings.
IX. Extremely strong shock: partial or total destruction of some buildings.
X. Shock of extreme intensity: great disaster, buildings ruined, disturbance of the strata, fissures

in the ground, rock-fall from mountains.
3
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SYMBOLS AND ABBREVIATIONS
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P Normal first preliminary tremors; longitudinal waves which have passed below the coh-€Ntre
tinental layer.
P Upper first preliminary tremors whose path lies wholly in the continental layer.
P’ Longitudinal waves that have traversed the earth’s core.
PRn Longitudinal waves reflected “n” times at the earth’s surface.
PcP Longitudinal waves reflected from the outer surface of the earth’s core.
S Normal second preliminary tremors; transverse waves that have passed below the
continental layer.
S Second preliminary tremors whose path lies entirely in the continental layer.
PS Waves transformed from longitudinal to transverse oscillations or vice versa through
one reflection at the earth’s crust.
SRn Normal transverse waves reflected “n” times at the earth’s surface.
ScS Normal transverse waves reflected from the outer surface of the earth’s core.
ScPcP Waves which start with transverse vibrations but on refraction into the core are
changed to longitudinal, or starting as longitudinal are refracted out as transverse.
L Long waves of irregular form at the beginning of the surface or main phase.
M Shorter and more regular waves of large amplitude in the surface group which travel

more slowly than the L. waves.

Mn Individual waves of relatively large amplitude in the surface phase and usually in
the M group.

F Finis. End of discernible movement.

i Impetus. Impulsive and sharply defined beginning of a phase.

e Emersio. Poorly defined emergence of a phase.

m Maximum wave in any phase.

A Amplitude of earth motion measured in microns from position of equilibrium. One
micron equals .001 mm.

7 Micron.

Ag E-W component of A.

An N-S component of A.
Ag Vertical component of A.
T Period of waves.
0 Time of earthquake at the epicenter.
A Arcual distance from station to epicenter.
To Free or undamped period of the seismograph.
A" Static magnification.
e Ratio of successive damped amplitudes.
r Friction constant.
J. S. A. Jesuit Seismological Association. Central Office at St. Louis University, St. Louis,

Missouri, U. S. A.
U. S. C. G. S. United States Coast and Geodetic Survey, Washington, D. C,, U. S. A.

CONSTANTS OF THE WIECHERT INVERTED PENDULUM

N-S component. E~W component.
Date | :
r i _1"_
To \" € T; To A’/ i € T = !|
| |
1931 | - 5
LA L e R NG IR O O S e 4.3 267 2.5 0.025| 4.8 268 2.7 .026 |
Hebrugey — - .. . oo oo eoo o osasly il d 192 2.5 | 0.024 | 4.8 208 2.6 | 0.03
IERREhNes B S s o e oD 4.3 195 2.5 | 0.026 1 4.8 208 L 2.7 | . 0:026
ATITRIE s o X0 o b ORI T 4.4 199 S & 008N T AT SUS T *Z.A U088 |
Mayh  eltandy ad) o _asgedsplah D 4.4 188 BYDY YOS0R2 ‘NG SBUG Y 206905031 |
T T e SUCRE e SO TN et 4 4 195 2.2 0.039 | 4.9) 204 2.0!-0.025




CONSTANTS OF THE GALITZIN-WILIP INSTRUMENTS

CONSTANTS OF THE GALITZIN-WILIP INSTRUMENTS

~ International

S Sejsmological
PERMANENT CONSTANTS Centre
N-S E-W Z
GElvEnGmsterfenody e mseie s st Bl il S 12 B0 . 11 (3. T R 11.0s
SrRVanometers to detims: . -.as . Lo LaRas R BT IS R T 100.5 em.__| 100.5 em.__| 100.5 cm.
delescope to seimmographs: . . .. ..o oo - 500 ecm.____ 492 cm.. - . 450 em.
Caucet pendultimdlengthe = 0 SRR I e T v 11.52 em.__| 11.40 em._.| 14.82 em.
TEMPORARY CONSTANTS
SEmoph period )T e ayenas o aze o BE (0%
desbdialant S e R e R R
Transmission factor, k_____ i?}":ﬁ?;%agé """"""""""" }gg }gg lg?
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JANUARY, 1931

MACROSEISMIC RECORD

[1, 3" 00™] Mindanzv. Light earthquake at Lais, Davao.

1, 22" 18™ 29°* [2, 6" 18™ 29*], Basilan. Light earthquake felt in the northern part
of the island.

2, 13" 44™ [2, 21" 44™] Luzon. Earthquake of intensity II felt at Vigan.

3, 10" 21™ [3, 18" 21™] Romblon. Slight earthquake felt in the island.

6, 0" 28™ [6, 8" 28™] Mindoro. Light earthquake felt at the Halcon Experimental
Station, Baco.

6, 4" 50™ [6, 12" 50™] Leyte. Light earthquake of 18 seconds duration felt at Ormoe.

6, 23" 35™ [7, T 35™] Catanduanes. Light shock felt at Virac and Baras.

8, 2" 00™ [8, 10" 00™] Mindanao. Earthquake felt at Lebak, Cotabato.

8, 21t 45™ [9, 5" 46™] Luzon. Earthquake at Bokod, Mountain Province.

13, 11" 19™ 29=* [13, 19" 19™ 29*] Batan. Earthquake of intensity II felt at Basco.

16, 3" 49™ [16, 11" 49™] Mindanao. Slight shock at Talacogon, Agusan.

20, 18" 36™ 00°* [21, 4" 36™ 00"] Guam. Slight earthquake felt at Sumay.

21, 7 27m [21, 15" 27"] Luzon. Slight earthquake felt at Lubuagan, Kalinga Sub-

province.
23, 21" 30™ [24, 5" 30™] Luzon. Strong earthquake of short duration felt at Lubua-

gan, Kalinga Subprovince.
24, 13" 42™ 52°* [24, 21" 42" 52°] Mindanao, Samar, and Leyte. Earthquake felt at
Guiuan, Tacloban and Talacogon. Epicenter in the Philippine Deep at 11° 30’ N;

126° E.
24, 16" 48™ [25, 2" 48™] Guam. Earthquake felt at Sumay.

28, 21" 29™ 17°* [29, 7" 29™ 17°] Guam. Strong earthquake felt at Sumay. Epicenter

about 230 kilometers southeast of Guam, in the Nero Deep.
30, 6" 26™ [30, 14" 26™] Samar. Earthquake of intensity III felt at Calbayog.
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—enire
No. Date Phase Time A Remarks
SRR TR Km,
1 i 1Py 18 18 81 590
ePy 1BF Q1 A | T
ISNg )R8 T T | [ WS
F B | | R G
2 1 iPNpz 22 18 29 1,120
ISNpZ (e T R ST
Lye 3 WA 108 [ i
Mg TR TR
F 7Y (o S S [T AT 5
- 11 Py 23 54 45 1,085 | 24° 20’ N and 1210 60’ E by Zikawei, HongKong, Manila, Koti, Naga-
}sz? T U LS S saki, Phu Lien, Kobe, Pp and Py lost in change of records.
iLpz BB w0 | CR T
2 F e USSR R
4 2 iPNEZ 10 04 16 13,525 | 180 N and 108° W by U.S.C.G.S. Disturbed by microseisms. Tenta-
ScPeS 143 - BOR i R T tive epicenter by J.S.A., 15° North and 108° 30’ West.
}PSN’E 19 $4790 0 9%y '
iPPSnp TG V] ey
F B AR (T ) B Gt
6 2] 1PNgz 18 656 12 500
Pg T] T e Sl g
Snz T i e
1Spz SETRgEES N
F - 18] ¥ VR T e T
8 b iPNpz 18 04 43 1,570 |
iISng AL - i (e e
iLng IRV A e
F R Rl
- |
9 b 1PNz 21 48 386 400
iISng S0P [PV )
iISyp 49 38 MOY a3 |
F SRR RIS e TR
10 6 f-_P_ﬁz 12 387 28 195
ISNEZ 87 | 681 8l saade .
F A0 [F 5 NET Sy
11 6 iPz 22 45 04 275
1ISypz A5 * 4K T |egatid 155
F R h e
: |
12 6 1IPNEZ 23 B3 065 220
ISNg TR Y Ul e
F A AL | [T
18 7 iPNpz 2 02 16 2,825
ISNE WBuls e &
iLNpz 3 e Y oo
Myg 0l g 1 Yl | RSN
F diakliee - BT
| . i
14 f IPNEZ 11 29 52 2,045
ISNEZ SENVYP T aal 4
F T |
16 7 EPHEZ 12 45 20 2,410 | In the region of 72 N and 1420 E by Manila and Amboina.
ISNE I 1 LR e S
Lyg BOSEGOR Il . v
F e T Ul (R R
17 9 iPyg 1 52 03 235
ISNEZ BRISus ([0 o
F BRCGEws Pleasy s,
19 9| iPngz 11 18 26 2,320?
157ng v el | s Tl
1L7ygz VIR T ] [ W
MNE B0 VR e |
: e e ;
20 12 | iE_NEZ 1 BT 48 195 | January 10th, 11th, 12th, heavy microseisms. l
ISNE LT
F BRI A |
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INSTRUMENTAL RECORD—Continued

—centre

No. Date Phase Time | A Remarks
'|
R ™8 Km.
1 12 | iPypg 00748 2 A0kall e s SSed ds |
INE 40 0D |asdsasais
INE R eERE Y S PR TS O
Lng BOE SBE e acumtinl ,
F 4 LG T e ] [ e
22 13 PNz 11 19 29 640 | Felt at Basco, Batanes Islands.
[ Ip 19" BB s s i S
ISNg SO 5410 |0k an s o
iSngz 5 U | |
F 51 |ESaREE
23 13 | iPng 18 49 24 1,180
ePy 71y 7 T [ N
iISNEz BT nge Pluyiie s '
F 1 S0 & Lo | ST T
24 14 [ iPygz 8 50 80 170
I ISNE et 5 g KEC LRI T
F Y, RN R R S |
26 14 iPNE 14 19 81 200
ISNE ) - N | VST A
F 22 [
|
26 15 fNEz 2 10 00 15,295 | Compression. Horizontal data from the Wiechert, 16° N and 96 W
ing Jolr PRIt e S by U.S.C.G.S. 15° N and 97° W by J.S.A.
PRop s 1 ] [ ot
PSng o LY L] PR
Lyg BBRIO0VN s o et |
Mg T S [ ) [ B
| F D N | e e Tt
27 16 }PNE&: 21 05 16 1,7207] Compression. Horizontal data from the Wiechert. Off the NE coast
1S7ye 1y L B\ of Naha according to Nagasaki.
iL7yg i Y e S sne |
28 16 ePy 29 48 b8 3,240 | No. 27 still recording. 2°20’Sand 145°E b ‘ 4 '
: A . | ling. o y Manila, Koti, Ri y
| iPpy Feydin 0 R Zikawei, Adelaide, Kobe. Horizontal data from the Wiecherﬁrwew
ISNE RV G PR St
1ILNg 66 41 |----cea-_
16 F G ()] R | e S
29 16 eP, 1 26 37 010
eR ROR BB s T
17, SO OUS e o
iPlg RENRE e o T
iSae RTESOTEIEE 50
! | 1R BOL=100 B =
F 2 40 T —
30 16 ' ePygp 1d g b SR ¢ Yl (0 SR | 16° N and 98° W by U.S.C.G.S. 14.5° N and 97° W by J.S.A.
STNE P et R 1 e et
F 3 balld - ¢ 2Rt [ T i
31 17 INEZ 3 12 20 12,800 | 26° N and 111° W by U.S.C.G.S. 25° N and 97 W by J.S.A.
. PPSg b pee b Vel VRSSO S
Lyg ¢ U R T
| F QINUBE - Ll e e s |
39 | il B 10 02 24 | 125
i@z 02538 SuBosiwmiy £ |
| iSym 2 € e R
F 00 ' fEoteacoad
33 | 17 | iPnpg 16 41 o6 |l 1210
ISNE F L S 1 A e
1Lygz 44 Xl S ar s |
I F 16 04 SRRt S O e
36 18 P 'NEZ G ¢ R [ | ISR R Sunda Straits, according to Batavia.
| INE ' YD I TR e R i
INE as IBF . ES
F ¥ U I ] | AR
87 19 iPnpz 12 20 12 2,590 | Netherlands East Indies.
ISNg T o D] N
iIL7gz AR e
F < N R FERLRG , |
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Date Phase Time A Remarks
: A. M. & Km.
38 20 iPnpz 9 86 04 1,600
ISnEz T VA 3 ol MR S
iLnz TR0 T PR e
eLp 40 OB
F I Bl A | |
39 20 1Pygz 15 31 89 500 | Compression.
iISnez LY e
ISy SRINET ot
| F 18 G180 e AL T
| 40 20 PNz 18 36 00 2,655 | Felt in Guam.
| ISNE 4057000 = s is ]
iLng 42 ent (5 et bt
i F 1 R | [ e
| 41 20 iIPNEZ 23 49 26 2,7307 | Compression. Destructive at Boemiajoe, Central Java, accordirg to
iS?NEZ BB 48 ilEs ia o Batavia.
mN O IC OB Y N e
Lyg T [ 16 |ESRNIRS T.
21 F QRSO0 4 [T e
42 21 iPNg 202 51 960
iN 3L e O] [ et
iISNg 04..88 1Lt o
F ) |- i —| [ T
43 21 iIPnEz 9 05 09 3,840 | Southeast of Cape Otiisi, Hokkaido, according to Kobe.
SNE 105228 e s i vese
F 7SS | TRERSETE S
44 23 if’_NEz 4 56 03 2560
ISNE B0 BB e TR m
F T N | [P A S S
47 23 iPNEZ 9 44 16 160 | Compression. Felt in Ambulong, Luzon.
iSNEZ A2 88 e s dad il
F ¢t VSRR [ y!
49 23 ;PHEZ 11 43 42 700
iISygz 401000 |52 S SR ETT
F 1 b 11 PRRT S VT ahl e, ool
50 28 |  iPypg 18 54 81 700
ISNE L L e
F SAS UORETLL S ISR, F S
61 23 iPygz 22 12 12 236
iSyez Tyt V] [ T
F et [t e A
63 24 iPygp 13 42 B2 640 | 11° 30’ N and 126° E by Manila, Hong Kong, Koti, Zikawei, Nagasaki.
iISyp A, 0oy | e by oy e Compression. Felt at Guiuan and Tacloban. Horizontal data
fopel QY i G from the Wiechert. Time not functioning on Z. |
F 16 OB = eI |
64 24 iPnp 16 52 52 6407| Aftershock of No. 537 r
IE?HE i e e | I
ISTNE B 84 lusdsoaoad
o §7. 86 (B ay
F g (R 1 TR | [t e
67 26 Pug 17 62 11 2,6257| Time not functioning on Z. :
IS?N B8 AT eiaaanngs :'
V55 B b |
F PR 1) ) ] [ o T
60 26 iP?Npz 22 29 08 2,6367
ISTNE 88 10 asisinaTdl
e §8°07 TRL ot L :
F [ § o] TR
62 871" $Pas 20 14 46 3,160 | Approximately 26° N and 93° E by Manila, Phu-Lien, Zikawei, Koti,
PRig 1T A Hong Kong, Batavia, Riverview, Bombay.
PRag Y N PR o
iISNE L Jal | U] [ TS
SRin 20 4G1|E susl By
SR2p 3 R ] (SIS
iLng TR T e
F Bl R e
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| cCentr
No. | Date | Phase Time FAY Remarks R
|
i | - - O T Km,
| | iSN“ 21 29 17 2,780 | O=21:23:42. Dilatation. Horizontal data from the Wiechert. 12°
| . | NE O A S and 146° 30’ E by Manila, Hong Kong, Zikawei, Phu-Lien, Adelaide,
' SR]I 84 44 Ri‘\'ﬂl"ﬁ!ﬂ, Ollkl, Batavia.
. L'xm R R
| 29 F 0 37 e et
| |
| el 2 :Pm 0 42 18 1,856 | Felt at Guam.
| Sxez A RN T
+ iLngz 1 T o RS T
| F 1 40  Jderas . %
‘7= 29 | {Pygg 2 44 32 166
iSyE 44 TSR 133182
4 F Y (TR (3 e .
69 29 | iPnpg 11 16 08 1,256
| ISnez SRS R
iLxg 199 NGNS
F | | R
70; 29 iPnpz 18 50 657 820
iISyg 52 26t | Aihelth &
r[ F T4 D80 o boa il - Js pcan
71 29 | iPng 17 19 32 860
iSng (T T P S o5
? F 8RGY Al . nr Y
72 | 29 iP_'_m 17 44 33 180 | Compression.
ISyez Ty g e S g
F 18708 * LA ANy Faad
| 78 | 30 iPnz 8 37 b4 2.6107?
T ePg BRIsE AR ooy
STNE & i L R S
Ling 4500 |e 2l e
I F 4 B4 ¢ g . v . -
| 75 31I iPH 19 656 50 320
l: EPz 55 50 ..........
f iSyg 56 BB . |Em a0
| F 20 09 SR s
77 31 iPyp 20 47 27 3,556
| iSye TN 15 o) [
Lyg POy 2l 3-8 - .9 -~
F Y agvEs - N L AL

In addition to the above there were 20 insignificant or undecipherable disturbances on the following days of January;
4th, 6th, 7th, 9th, 18th(2), 23rd(4), 24th(2), 26th(2), 27th, 28th, 29th(2), 30th, and 31st.



; )

\:International

. Seismological
Centre


































































































































































































































































































































































































































































