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SEISMIC STATIONS

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

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

| I3
Na : North East : .
me Province latitude | longitude Elevation Equipment

|

l Mani 4 O o ! m. \ (Galitzin-Wilip seismographs, 3 components.
BN Lt e B Manila: sa d=Es e 14 85 120 69 2.5 | < Wiechert inverted pendulum, mass 1,000 kg.

= | '%r‘}vu horizontal pendﬁ:luams. mass 118 kg. each.

hputos 4:iur - Vicentini seismograph, 8 components.

o Ry e Y O S Mountain._....____. 16 25 120 35 1,612.0 { Wiechert inverted pendulum, mass 200 kg.

| Bm wmong. ... BatAnpag - -~ . 14 06| 121 03 10.6 | Vieentini seismograph, 8 components.

| AUtuan _______________ AvtEant = U 8 56 126 82 2.0 | Wiechert inverted pendulum, mass 200 kg.

) Eafaiian BNG  Gay Guakiigiisis . s _ 18 24 | 144 388 5.0 Deo.

MNoTeE —The subsoil of Manila 18 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, 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.

SPANISH TRANSLATION

Beginning with the Seismological Bulletin for 1933 the Spanish translation of the
macroseismic records will be omitted.

ROSSI-FOREL SCALE

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 seismographs of different kinds; felt by small number
of persons at rest.

II1I. 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. Shock of moderate intensity: felt generally by everyone; disturbance of furnitures, beds, ete.,
ringing of swinging bells.

V1. Fairly strong shock: general awakening of those asleep; general ringing of house bells; oseil-
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
panie, 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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INTRODUCTION

SYMBOLS AND ABBREVIATIONS

Normal first preliminary tremors; longitudinal waves which have passed below TRternational
tinental layer. ~ Seismological
Upper first preliminary tremors whose path lies wholly in the continental layer. Centre
Longitudinal waves that have traversed the earth's core.
Longitudinal waves reflected “n” times at the earth’s surface.
Longitudinal waves reflected from the outer surface of the earth’s core.
Normal second preliminary tremors; transverse waves that have passed below the
continental layer.
Second preliminary tremors whose path lies entirely in the continental layer.
Waves transformed from longitudinal to transverse oscillations or vice versa through
one reflection at the earth’s erust.
Normal transverse waves reflected “n” times at the earth’s surface.
Normal transverse waves reflected from the outer surface of the earth’s core.
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.
Long waves of irregular form at the beginning of the surface or main phase.
Shorter and more regular waves of large amplitude in the surface group which travel
more slowly than the L. waves.

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

Finis. End of discernible movement.

Impetus. Impulsive and sharply defined beginning of a phase.

Emersio. Poorly defined emergency of a phase.

Maximum wave in any phase.

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

Micron.

E-W component of A.

N-S component of A.

Vertical component of A,

Period of waves.

Time of earthquake at the epicenter.
Arcual distance from station to epicenter.
Free or undamped period of the seismograph.
Static magnification.

Ratio of successive damped amplitudes.
Friction constant.

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. Chpallin St A



INTRODUCTION

CONSTANTS OF THE WIECHERT INVERTED PENDULUM

2821356——2

™ ’pernational
N-S component. E-W component. e S |smolog|cal
Centre
Date r 3
Ts v ¢ o To \' ¢ T
1933
b e e S R TR S S O 4.4 194 2.4 | 0.029 4.8 208 2.6 | 0,029
e SR A SR 4.5 192 2.4 | 0.027 4.7 200 2.6 | 0.033
EeERreh: Cdabe (T gt Al 194 2 A | 0 0280 48| g0l 2.5 0nqEd
o L R R S v T 4.4 194 2.4 0.021 4.8 203 2.6 0.027
A 0 RN e (R T N S D 4.5 191 2.4 0.023 4.8 203 2.6 | 0.029
| s e N R T 4.4 199 2.4 | 0.024 4.9 203 2.7 | 0.034
s
CONSTANTS OF THE GALITZIN-WILIP INSTRUMENTS
PERMANENT CONSTANTS
N-S E-W /7
Galyanometerperiodsiis . X ol s v Sathe o T 0 o A 8 T TR [ (. U R 11.0s.
Galvanometers to drums. .. _ . __ e e T L 100.5 em 100.5 em . 100.5 em.
Telescope to seismographs . .. _________________ = L AN 6500 em.__ __ 492 em._ - -_ 450 cm.
Redueed pendulimylentethes - < 27w @ SRR 00 8 e T 11.52 em 11,40 em . __| 14.82 em.
TEMPORARY CONSTANTS
Seismographi petiode RISttt Bt S i T e 12.59 11.90 9.0
Goallicientiofdampinge St E ReRns s e SO S S e Tl e A
e STan] or TR ETOF IS S U e e | T T EE R e T T L sirzs gl
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SEISMOLOGICAL BULLETIN FOR 1933

JANUARY, 1933

MACROSEISMIC RECORD

3, 13" 19™ [3, 9:19 p. m.] Cotabato, Cotabato. Light earthquake felt at the town of
Cotabato and at Lebak.

6, 5" 33™ [6, 1:33 p. m.] Cape Bojeador, Ilocos Norte. Light earthquake of intensity
IIT and five seconds duration.

6, 15" 00™ [6, 11:00 p. m.] Impalutao, Bukidnon. Slight earthquake.

14, 5" 10™ [14, 1:10 . m.] Cape Bojeador, Ilocos Norte. Earthquake of intensity II
and two seconds duration.

14, 20" 14™ [15, 4:14 A. m.] Boac, Marinduque. Light earthquake of four seconds
duration.

19, 6" 47™ 57=* [19, 2:47:57 p. m.] Jolo. Very feeble earthquake of two seconds dura-
tion. Epicenter probably in the Celebes Sea.

19, 15" 30™ [19, 11:30 p. m.] Cantilan, Surigao. Slight earthquake.

20, 14" 49™ 33** [20, 10:49:33 p. m.] E Mindanao. Earthquake felt lightly in the
Agusan Valley and along the east coast of Mindanao.

21, 3" 08™ b58* [21, 11:08:58 A. Mm.] Luzon. Light earthquake felt in Manila and
Ambulong.

24, 10" 40™ 53°* [24, 6:40:53 p. M.] Basco, Batan Island. Light earthquake, probably
originating In or near Formosa.

25, 2" 35™ 01°* [25,10:35: 01 A. m.] Manila. Light earthquake originating in the China
Sea at 13° 55’ N; 119° 45" E, a little to the west of Lubang Island.

28, 14" 123™ [28, 10:13 p. Mm.] Talacogon, Agusan. Light earthquake.

28, 23" 30™ 47° [29, 9:30:47 A. m.] Guam, Mariana Islands. Light earthquake re-

corded and felt at Agana.
31, 12" 28™ [31, 8:28 p. M.] NE Mindanao. Very feeble earthquake felt at Butuan and

Talacogon in the Agusan Valley.
31, 18" 24™ 31° [Feb. 1, 4:24:31 A. M.] Guam, Mariana Islands, Earthquake re-

corded and felt at Agana.
9
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INSTRUMENTAL RECORD

- International

—— e s k]
No. Date Phase Time A I Remarks - Seismological
—e———ee i 10
B M B Km. |
| OB | TR | R R e mce e o i
.......... 16° §; 1672 8 y Manila, Chiufen tavia, Hong Kong
%HE H L PR ERE Zikawei, Riverview, W’allfngton. hases after P from the Wiechert.
3 2 PNE 14 42 58 126 | From the Wiechert. Strong microselsms.
SN® T{ R O el
s e e e
14 3 PNEZ? 184087 U5 okl ksl Disturbed by strong microseisms. '
| SNE? 1D B8 o i i
b 3 EHH':Z 15 g; 35 2,745 | 40° 24' N; 144° E according to Cent. Meteor. Office, Japan,
LNE ST i
6 4 ePNEZ 1 80 04 2,745 | Phases after P from the Wiechert. 25° N; 144* E by Zikawei, Koti
SNE T ) gl Manila, Batavia, Riverview, Zinsen, Nanking. 25° 48’ N; 145* F
iB B O Lo il according to C. M, O., Japan.
iN BE107 AN Sl ok
iNE /e SR ARSI
F HE | R FC s e |
10 | b PNEZ 18 06 01 1,050 | Felt in central and southern Formosa. 121° 12’ E; 23° 12’ N according
SNBE A SR R to Taihoku.
F - DR T g B '
14 T PNEZ 4 13 16 3,785 | 40° 18’ N; 144°* E by C. M.. Os J .
SNE 18 35 o — " s
MNE 20 I8t . Sy
) O Y R | ettt
16 8 eNEZ 6 3856 26 4,0557| 41° 12 N; 142° 54’ E according to Zinsen. |
SNE A1 108 . Ih e ot l
F A ol e | ,
s 16 _ 9 ig::: 2 ig lll; 65,180 i Compreasion from NW. 40° N:67* 30’ E by Strashourg, |
SRy® §0 ST Remer-e |
Lne 24 13 EPRT P
MN R el (SRR
Mg SR RS e eeddil 2 i
F P! i e S '
19 13 PNEzZ 12 66 42 175 * Alter P from the Wiechert, Mi~roselsmas. |
SNe 07 0§ kSRS asces l '
. |
20 18 Pne 18 02 84 I 180 | From the Wiechert. |
Sne e S RS |
F IR AL ; |
22 | 16 P 0 24 05 | 145 F From the Wiechert. Microseisms.
SN SRR T
F a1 I ..........
36 19 PNEZ 6 47 57 1,510 | Felt at Jolo with intensity I1.
SNEZ AT L 30
F U SRR .
42 20 IS’::: 14 g g 770 | Compression. Felt in Agusan Valley and east coast of Mindanao.
mN A ety
mEB oy 20 CIERTR
F 1R RO e S
43 20 Pz 22 19 11 165
SNEZ R
F B ks -
45 21 Puez 38 06 56 160
N SNez Qe B el
46 21 Pne 3 08 58 160 | From the Wiechert. Felt slightly in Manila and Ambulong.
SNE TR RS
F el TN
48 21 iPNEZ 19 383 05 8,780 | Dilatation. Phases after P from the Wiechert. 37" S:69* Eby U. S
IN Ol S C.G.S. 41°S:59°E by J.S. A. 84° S- £8+ 30 P -« by U, 8.
| Paym =< by S: 58° 30" E by Strasbouryg.
SNE e IR e
PSxE S Bl e l
Le . e
MxE s e
F ot S (T e AN 2
49 | 21 PNE 28 55 48 90 | From the Wiechert.
'gm g L S SR, |




INSTRUMENTAL RECORD—Continued

SEISMOLOGICAL BULLETIN FOR 1933

No. Date Phase Time A Remarks . |
g R: MW 8, Km.
o6 24 PNEZ 10 40 53 1,070 [ Felt at Basco, Batan Islands, with intensity II.
SNEZ &% ABY |assaiei i o
mN A8 AR BT EEAE Ll
mEg e U ] e N e
F B8 N S i
60 25 fmzz 2 16 06 160 | Dilatation.
SNE 107 Al | sl i s
| i R | | SRS A
61 25 iPz 2 35 01 150 | Compression from SW. Felt slightly in Manila. 18¢ 55’ N: 119 45’ B
ePNE 86 ot slecs v by Manila and Baguio.
SNE BOT 20 Ttapee W
F ) O ISR . 1 IR DR
62 25 PNEZ 7 20 01 160
SNEZ o R I e
F B iRt e
63 25 PNz 16 58 18 470 | Baguio, 280 km.
| SNE o3 I o Lol |88, et ey
’ SN 1R I pe! | e o i oA
F e L Qs el e p I ER et 2
65 27 iPz 22 48 08 8,345 | Dilatation. Felt in Samoa Islands. 10° S: 162° E by Wellington.
ePNE ASTEOR ol BTy 140 S: 171° E by U. S. C. G. S.
SNE N Y VS LS
, LNE YT T B s -
| 28 F OFsB8I~50 - i S a
67 29 PNEZ 18 07 31 2,435
SNE Loy 20 [hey mistsacs
LNE 31t Y« il g s i
F A8 a0 o o St o
| 70 31 PNEZ 14 32 44 160 | Dilatation.
SNE 4 T ]
F SIR D2 LY
71 31 PNEZ 15 15 21 160
SNE 1Ol | — s
| F 2 R el N S50 b a

.

of January;
24th (3), 27th, 29th, and 30th(2).

In addition to the above there were forty-three insignificant or undecipherable disturbances on the following days

1st, 4th(2),

bth, 6th(3),

Oth,

10th, 14th,

16th, 17th(5), 18th(6),

19th(6), 20th, 21st(2), 22nd, 23rd(5),

nternational
iIsmological

ntre
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FEBRUARY, 1933

MACROSEISMIC RECORD

1, 3" 47™ 42* [1, 11:47:42 A. m.] Mindanao. Light earthquake felt in the Agusan
Valley and at Hinatuan. Epicenter in the Philippine Deep.

1, 15" 09™ 50°* [1, 11:09:50 p. m.] SE Luzon. Earthquake of intensity III felt at
Naga and Bacacay.

o, 15" 17™ [5, 11:17 p. m.] Samar. Light earthquake of short duration felt at Cal-
bayog. -

5, 17" 50™ [6, 1:50 A. m.] Mt. Province. Light earthquake -at Lubuagan.

o, 18" 20™ 26°* [6, 2:20:26 a. m.] Ilocos Norte. Earthquake of intensity IV felt at
Cape Bojeador. Aftershock at 2:22 a. m.

J, 15" 00™ [9, 11:00 p. m.] Masbate. Earthquake of intensity II

10, 17" 23™ [11, 1:23 A. m.] Davao. Earthquake of intensity II.

10, 20" 50™ [11, 4:50 A. m.] Marinduque. Light earthquake of three seconds dura-
tion felt at Boac.

11, 3" 48™ [11, 11:48 A. m.] Mindanao. Light earthquake felt at Cateel and Talaco-
gon. Aftershock felt at 8:39 p. m. in the same places.

15, 10" 00™ [15, 8:00 P. M.] Guam, Mariana Islands. Light earthquake felt at Sumay.

19, 4 01™ [19, 12:01 p. m.] Benguet. Light earthquake felt at Baguio by a few
persons.

19, 4" 36™ 01=* [19, 12:36:01 p. m.] SE Luzon. Earthquake felt over all of SE Luzon,
Marinduque, Catanduanes, and Romblon. Center in Camarines Norte at 14° 10’ Ni= 120°
40" E. Intensity VIII at Daet, with duration of twenty-five seconds. Accompanied by
subterranean noises. The church of San Vicente suffered about #1,000 damage and
the walls of the municipal building at Indan were cracked. Aftershocks of varying de-
grees of intensity IV to VI occurred at the following times during the afternoon and
evening of the 19th: 12:34, 12:51, 2:16, 2:21, 6:00, 6:28,. 6:40, 9:27, and 10:39. In
the morning of the 20th there were aftershocks at 0:54, 2:03, 3:28, and 11:15.

21, 1" 30™ [21, 9:30 A. m.] Occidental Negros. Light shock felt at Maao Sugar Cen-
tral, Bago, at this time and aftershocks at 10:50 A. M., 12:30 P. M. and 1:55 P. M. The
shock at 12:30 P. M. was also felt at La Carlota.

26, 10" 20™ 06°* [26, 6:20:06 p. M.] SE Luzon. Earthquake felt with Intensity VII
at Daet and intensity III at Naga.

10
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Remarks

Felt in the Agusan Valley and at Hinatuan, Mindanao.

Felt at Naga, southeast Luzon, with intensity III.

Felt at Cape Bojeador, north Luzop, with intensity IV. Data from the
Wiechert. Galitzin records defective.

31° 42’ N: 138° 48’ E by Jinsen.

Felt at Menado, N. E. I. Butuan, 6.4°

Butuan, 8.6°

Off Yonakunizima according to Taihoku. 24° 80’ N: 122° 48’ F.

14° 10’ N: 122° 40’ E by Manila and Baguio. Data from the Wiechert.
Felt in southeastern Luzon; at Daet with intensity VIII.

From the Wiechert.

Felt at Daet with intensity VI. Aftershock of No. 101.

Date Phase Time A\
| SRR VR Km.
1 PNEZ 3 47 42 1,090
SNE " NE i Ml TS e S
F 4 02 fo 4 i, Bos b
1 _P_HEZ 16 09 &0 280
SNE I 4 |1 ) e e
F " 4 LT Rl e BN T
2 PNEZ 22 07 89 150 | Compression.
SNFE OT: 758 |E 5= vt =
F o R | A s ge
3 1Pz 22 19 29 5,490 | 46° N: 161° E by J. S. A.
PR:NE e A M RS e
SNE ARG |[Em el it na 4
SRINE L FAeRE D (SRS St
LNE S84 em e s st
MNE PR en T e
F 4, S T TR | [ -SRSTaee
5 PNE 18 20 26 415
SNE - D b (il | e s S
F a8 R s e I S e
6 ‘_ENEz 5 15 53 125
SNEZ 18we08 0 | eata s o
F 4 L T il ERRe I D
9 PNEZ? 4 02 26 2,0207
SNE Q0L AY0 |a=Zeuis - .
F Bl . el i ow
9 PEz 16 41 06 3,445
SNE ABRIOT A=t il s
LNE 49" “40ealE T Tkt
ME B2 80ea| et 59 e
F y Uy A0 | )RSt | | (502 AR
13 PNEZ 2 57 00 4,510 | Central Asia?
SNE 8085 0T hnlisus s eae
LNE OB " ab it
MNE 120 ea (=L =Tethnal
F 420 e | B
14 PEz 420 87 2.865 | Netherlands East Indies.
iB POTNBAIN] ey TN
1Z e hR el e
SNE O T O e e
F 53 Or P INS| LT 1538
156 Pz 9. 08 51 2. 520 | Netherlands East Indiea?
PNE 03 R [ e
SNE i ]
LNE LOEEZIW S P 2 s bops
MN TRTR Bl s
) i e | AN Sl
16 PEZ 4 57 06 1,635
SNE BORC4AY it R
F Y R R R S Y A
16 PNEZ g. 11 (24 1,6807| Celebes, N. E. 1.
SINE y i Nigh) [y fl] | et 2o 1
LNE 1§57 LG | ST
F I Tt e B |
19 PNE 4 28 35 1,110
SNE 8080 Jat oot
LNE G ] RS R
19 PnEe 4 86 01 195
SNE NLC T il SRR A S
19 PN 4 651 28 195 | Aftershock of No. 101.
SN 3 by U O [ ERE S
19 PN 5 10 43 195 Do.
SN 113 0 ) £l RS, SN
19 PNE 6 16 48 195
SNE 1 Gl § 4] |y B e
F - SR | T RERET R
19 PNE 6 47 86 195 | Aftershock of No. 101.
SNE 7 (o] T T [ el iy
F 3 el [T R ]
19 Pne 8 20 81 195 Do.
SNE R ) R
F LR | 1 B s
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