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SEISMIC STATIONS
The following is the list and data of stations equipped with seismographs.
Name Islands North . East Elevatio Equi nt Subst mt re
lafitude |longitude 24 __n da:pmen Rmeiade
: et E ‘ m |
‘ T e Duvon..otee. [0 a4 86 |:120 59 8 0 | Galitzin-Wilip, 3 components. Wiechert | Alluvium and pyroclas-
| Inverted Pendulum, mass 1,000 kyg. tiecs to unknown
| Two Horizontal Pendulums, mass 118 depth.
| ; kg. each.
Bagio- . . C- 1] Lusonr e s 16 256 | 120 85 1,612 | Vieentini, 3 components. Wiechert In- | Limestone.
| verted Pendulum, mass 200 kg.
' Ambulong_____| Luzon..______| 14 05| 121 03 10 5 | Vicentini, 3 components______ | Seil underlaid by tufl.
Butuan. ._____. Mindanao._ .. 8 56 | 126 82 20 W%:'-chert Inverted Penduvlum, mass 200 | Alluvium.|
4 .
| Apmna. v cony Guam oot . 13- 28 | 144 46 PRON | SEdorse. Rihaladfe vy 0 ey W il Coral.
|

e

All meteorological stations, official and cooperative, have instructions to report all
perceptible earthquakes. >

SEISMIC RECORDS

The instrumental record is that obtained from the seismographs in the Manila Ob-
servatory. It is that of the Galitzin-Wilip instruments except when stated otherwise.

The time of occurrence given in the macroseismic records is that indicated by the
seismographs of the Manila Observatory whenever the disturbance has been recorded
by them. This fact is denoted by an asterisk in the macroseismic record. Otherwise
the time is that given by the meteorological observer who reports the earthquake.
Greenwich Mean time is given and insular time is added in brackets.

Intensity is given according to the Rossi-Forel scale as adapted by Rev. W. C. Re-
petti, S. J., Chief of the Seismic Division, for use in the Philippine Islands.

ROSSI-FOREL SCALE OF EARTHQUAKE INTENSITIES (Adapted)

I, Microseismic shock.—Felt only by an experienced observer under favorable conditions.

I1. Extremely feeble shock.—Felt by a small number of persons at rest.

ITI. Very feeble shock.—Felt by several persons at rest. Duration and direction may be percep-
tible. Sometimes dizziness or nausea exXperienced.

IV. Feeble shock.—Felt generally indoors; outdoors by a few. Hanging objects swing slightly.
Creaking of frames of houses.

V. Shock of moderate intensity.—Felt generally by everyone. Hanging objects swing freely.
Overturn of tall vases and unstable objects. Light sleepers awakened.

VI. Fairly strong shock—General awakening of those asleep. Some frightened persons leave their
houses. Stopping of pendulum clocks. Oscillation of hanging lamps. Slight damage in
very old or poorly built structures.

VIL. Strong shock.—Overturn of movable objects. General alarm, all run outdoors. Damage
slight in well-built houses, considerable in old or poorly built structures, old walls, ete. Some
landslides from hills and steep banks. Cracks in road surfaces.

VIII. Very strong shock.—People panicky. Trees shaken strongly. Changes in flow of springs and
wells. Sand and mud ejected from fissures in soft ground. Small landslides. Slides in river
banks.

IX. Extremely strong shock.—Panic general. Partial or total destruction of some buildings. Fis-
sures in ground. Landslides and rock falls,
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INTRODUCTION

SYMBOLS AND ABBREVIATIONS

0

P Normal first preliminary tremors; longitudinal waves which have passed below the ¢pBernational
vy tinental layer. Seismological
P Upper first preliminary tremors whose path lies wholly in the continental layer. Centre
B Longitudinal waves that have traversed the earth’s core.
PRn Longitudinal waves reflected “n” times at the earth’s surface.
P.P Longitudinal waves reflected from the outer surface of the earth’s core.
S Normal second preliminary tremors; transverse waves that have passed below the con-
3 tinental 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 ecrust.
SRn Normal transverse waves reflected “n” times at the earth’s surface.
S¢S Normal transverse waves reflected from the outer surface of the earth’s core.
Saee 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 discernible movement.
1 Impetus. Impulsive and sharply defined beginning of a phase.
e Emersio. Poorly defined emergency of a phase.
m Maximum wave in any phase.
4l Period of waves.
O Time of earthquake at the epicenter.
H Time of earthquake at focus.
h Focal depth.
A Arcual distance from station to epicenter.
To Free or undamped period of the seismograph.
vV Static magnification.
€ Ratio of successive damped amplitudes.
r F'riction 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.
C.M.O Central Meteorological Observatory, Tokyo, Japan.
CONSTANTS OF THE WIECHERT INVERTED PENDULUM
N-S component. E-W component.
Date r T
Tﬂ v - T: Tc:: \ - T:
1935
January. SRl A NI 4.5 197 2.8 0.041 4.8 188 2.7 0.038
Februaryiclitee 5 4.9 194 oo 0.036 4.8 201 AN | 0.036
Mareh. .. 23::5% 4.6 187 212 0.030 4.8 204 2.7 0.037 |
Aopile sl s e i o 4.5 197 2i8 0.034 4.9 199 Pl 0.041 |
Mav.© o FeseiBR1a1nle 2.9 | 0.089 OOV R B o R 1
June_ _ 4.5 195 2.0 0.040 4. 8 203 2.8 0.040
e |




CONSTANTS OF THE GALITZIN-WILIP SEISMOMETERS

INTRODUCTION

PERMANENT CONSTANTS

Int(grnational

Seismological

Centre

Galvanometer periods

Galvanometers to drums..
Telescope to seismographs. .
Reduced pendulum lengths_
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Seismo_graph period, T!
Coefficient of damping
Transmission factor, k
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N-S | E-W Z
] foesas LLiB8L . o o 11.0s.
100.5 em 100.5 em_ . | 100.5 em.
000 em.___ | 492 em.___ | 450 em.
11.562 em 11.40 em. . | 14.82 cm.

12. 59 11.90 9.0
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SEISMOLOGICAL BULLETIN FOR 1935

JANUARY, 1935

MACROSEISMIC RECORD

3, 41 27m [3, 12" 27" p. m.] Butuan, Agusan. Earthquake of intensity IV and 12 sec-
onds duration.

3, 9t 16™ 26°* [3, 5" 16™ 26" p. .| Central Luzon. Earthquake of 30 seconds duration
in Tarlac. Center in the Zambales mountains in the western part of Tarlac Province.
Felt slightly in Manila and Baguio.

8, Cotabato, Cotabato. Earthquake of intensity III at daybreak.

8, 12n 52m (8 [8, 8" 52" 08 p. m.] NW Luzon. Earthquake felt in Laoag and
Vigan. The municipal building in Laoag suffered some damage.

9, 17" 46™ 075 [10, 3" 46™ 07" A. M.|] Agana, Guam. Earthquake recorded and felt.

10, 6» 30 [10, 2" 30™ p. Mm.] Masbate, Masbate. Earthquake of intensity II.

11, Ot 09= 26%* [11, 8" 09™ 26* A. m.] N. Luzon. Earthquake having its center in the
China Sea was reported from Lubuagan, Laoag and Aparri.

13, 6» 31m (5% [13, 2" 31™ 05" p. M.] NE Mindanao. An earthquake having its center
in the Philippine Deep was reported from Butuan and Hinatuan.

14, 2@ Q7™ 05°* [14, 10" 07" 05* A. M.] Davao, Davao. An earthquake felt in Davao

with intensity II. The center was in the southern part of the Philippine Deep.
14, 15* 08™ 21s* [15, 1" 08™ 21° A. m.] Agana, Guam. FEarthquake of intensity IV

recorded and felt.

15, 12" 30m 41°* [15, 8" 30™ 41° p. m.] Cateel, Davao. Slight earthquake felt.

24, 5" (3™ [24, 1" 03" p. m.] Davao, Davao. Earthquake of intensity I reported.

25, 2n 02m [25, 10" 02™ A, m.|] Daet, Camarines Norte. Earthquake of intensity V
reported.

31, 21" 10™ [Feb. 1, 5" 10™ A. M. ] Romblon, Romblon. Strong earthquake with slight
repetition about five minutes later. Another shock at 4.55 A. M. on the 2nd.
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SEISMOLOGICAL BULLETIN FOR 1935

INSTRUMENTAL RECORD

e e —— e

T —

s rnational
No. Date Phase Time Remarks | 'Int-e | '
A i _ Seismological
Cenftre
; B M. a8 Km.
3 1 iPNEZ 13 31 46 7,380 | Compression. Apﬁruximntely 180 S: 1799 W by Manila, Riverview,
IN o3 S PO T A Adelaide, Hong Kong.
SNEZ 40 40 S Ryl
LNE ORi el ks S
MN 8 Bal [IE¥aares
F 1040 T e i
10 3 iPNEZ 1 56 B8 3,810 | Compression. In region of 820 N: 88° 45’ E by Manila, Hong Kong,
ISNE 2 0RN R0l i Bombay, Ksara.
LNE uo- 60, R
MN 105 S (S il o
F Bl 4l | e g
L . ?—F—”Ez 9 16 26 120 | Compression. Felt at Tarlac, Manila and Baguio. 15° 80’ N:120° 20’
ISNE 415 5 [ e E by Manila and Baguio.
F 883 TPl U St e =
14 4 PNEZ 0 16 11 2,166 | Deeper than normal.
ISNE 10 44y I R
F L0070 LT 48 1 108 o Seecsa s sl
15 1 PNEZ 10 04 54 95
SNEZ 08 08i 1w 0 &
F 08¢+ A Rl " Ta 08 |
16 4 PNEZ 14 gg gg 9,170 | 40.8° N:28.30 E according to Strasbourg.
1Eug il - = G408y, |10 e
PPE 00 =06 | |E S aaiTia
SNEZ 181 %045 12% D Ensss
SSN U980 | 2% . SiCEiRg
LNE 20 B0L8 155 i =4
MNE 20! B0 |C SRR
17 4 PNEZ 16 32 38 9,170 | No. 16 still recording. Same epicenter as No. 16,
SNE 482001 5 | e
LNE LT 00008 s e
F LBI0B] 7 e s
18 5 PNEZ 10 12 53 2,990
SN Li 24 Pllott ey
MNE an: . DU EANTEE T
F AP e D
21 8 iI;Nz 12 52 gg 360 | Compression. Felt at Laoag with intensity IV. Baguio, /A —160 km,
QLN e - O SR
SNEZ of) . is e Seirs
F 13 45 N
27 11 PNEZ 0 09 26 480 | Dilatation. 19° N: 1200 E by Manila, Hong Kong, Zikawei.
SNEZ 10 28 inlee. S
F lh ol Weae i g,
29 13 iPNEZ 6 81 05 8656 | Dilatation. 10° 10’ N: 126° 30' E by Manila and Butuan.
SNEZ 82" 88 =it
F DO 5 S S
30 14 PNEZ 27505 1,195 | Dilatation. In region of 5° 45’ N:127° E by Manila, Hong Kong, Chiu-
SNE 09 .09 3ileiesl g feng, Butuan.
LNEZ LO# emf st aiaiE &
F 82808 - Y. QA So e e
32 14 PNEZ 15 08 20 2,510 | Felt at Agafia, Guam.
SNE 1288 A EUNE A
F 165 08 o 8 | Sere T
33 14 PE 22 29 656 1,190 | In southern part of the Philippine Deep.
SNE 821 1005 4] 285 SR
LNE ¢ N - GO e e
F o4 PR | IRl et e s
38 17 PNEZ 2 18 17 6,090
SNEZ 26,700 | el SRl
LNE 301" 20 4 [t
MNE 40 o8 |icce=c
F 3 50 S A
40 18 PNEZ 17 13 60 3,456 | Disturbed by microseisma.
SNE 18 B2 oz i
LN 22 B0% 4| st
F 18, 406" - LSS NS
i1 18 ENE 17 18 13 70 | Small earthquake superimposed on No. 40.
SNE R
492 18 PNE 20 3b b2 3,900 | Disturbed by microseisms.
SNE 41, .\ 2R el Eaenn
LE 4 20 o [agdsa el
F 4 TR ] e A L =~ A




SEISMOLOGICAL BULLETIN FOR 1935

INSTRUMENTAL RECORD—Continued

No. Date Phase Time A Remarks £ ISnetI
TN Ah. m. . Km. Ce
48 21 BNEH 17 56 00 40
SNEZ 1 S o S TR
F VL P 0 D et | | e Y
50 21 PNE 22 18 15 70
SNE 4 G | S S
K b R e | [T T Y,
51 22 PNEZ 1 36 54 85
SNEZ | Loy - R
F Y SRR |2 9T SO
b2 22 iPz 16 02 10 3,085 | Compression. Approximately 2° S: 1419 E by Manila and Riverview.
PNE b VR R Subject to correction for depth of focus.
SNEZ 06 487 fRilissaoc
LN 097 B0 |t as e
MN 12 10
F I E- AN 2
54 23 iIPNEZ 7 84 52 7,800 | Compression from the north,
SNE b Vi [Nl e 2 Sete
LNE SO ety < ~a
MNE - I b ] PR
F 10 40 [ .
56 23 ifm—:z 20 17 01 160 | Compression from SE. Deep focus. Baguio /A .-240 Km. Distances
ISNEZ b | e - TS subject to correction for depth of focus.
F J - PR | RS O
65 30 PNEZ 0 b1 85 2,866
SNE i LT - i T SR,
LNE b8, e U
MNE 154005 enlmil S haan - . =
F 14 S i s
67 31 PNEZ O 17 386 1,670
SB 1o f il 7l L B e B
LN e TR . s i s
MNE RS BOSRY
F TU oA R RSSO
69 31 iPz 17T 66 02 F 5,820 E Dilatation. Region of New Hebrides by Manila, Chiufeng, Wellington
PN T e e and Riverview,
SNEZ LR (B8 7 G e
MNE IR E ' RUGRE . e s cas
F 19 256
71 81 PNEZ 22 47 27 190
SNEZ R B I i s L
F BV " o asdaansa
l e ——————— e ——— . ——

e

Forty-three minor seismic disturbances on the following days of January: 1st(6), 2nd (8), 8rd(2), G6th, 6th, 9th(2),
10th (8), 11th, 14th, 15th(8), 16th, 18th, 19th(2), 20th(3), 21st, 23rd, 26th(2), 27th(4), 28th(2), 20th, 30th, and 31st(2).
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FEBRUARY, 1935

MACROSEISMIC RECORD

1, 21" 28m 38s* [2, 5" 28™ 38° A. m.] W. Luzon. Felt at Iba with intensity IV and in
Manila with intensity II. Center in the China Sea.

4, T" 04™ [4, 3" 04™ p. Mm.] Butuan, Agusan. Feeble earthquake felt.

4, 22" 20™ 04** [5, 6" 20" 04" A. m.] S. Luzon. Felt in Manila with intensity III.
Also felt at Ambulong, Batangas.

o, 16" 15™ [6, 0" 15" A. m.] Odiongan, Tablas. Earthquake of intensity II.

7, 14" 07™ 51** [7, 10" 07" 51* p. ».] Romblon, Romblon. Slight earthquake felt.

¢, 17" 29™ 40°* [8, 1" 29" 40" A. m.] S. and SE Luzon. Very strong earthquake 1n
the neighborhood of Romblon. Felt over an area of about 250 kilometers radius. In-
tensity III and duration about five seconds in Manila.

11, 17" 32= 35°* [12, 1" 32" 35" A. m.] Vigan, Ilocos Sur. Earthquake of intensity II
and six seconds duration.

13, 23" 46™ 07=* [14, 7" 46™ 07" A. Mm.] Aparri, Cagayan. Earthquake of intensity IV
and eight seconds duration.

18, 3" 59™ 01* [18, 11" 59™ 01* A. m.] Calbayog, Samar. Earthquake of intensity II
and of short duration.

18, 20" 06™ 58*[19, 6" 06" 58" A. Mm.] Agana, Guam. Severe earthquake recorded and
felt. Center probably in the Nero Deep.

21, 23" 56™ 20°* [22, 7" 56" 20" A. m.] Vigan, Ilocos Sur. Earthquake of intensity 11
and about forty seconds duration.

28, o 28™ 08** [28, 1" 28" 08" p. m.] Legaspi, Albay. Felt with intensity III for about
twenty seconds.

10
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INSTRUMENTAL RECORD
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No. Date Phase Time A Remarks | : .
~__Seismological
N
R £ Centre
73 1 PNEZ 13 26 07 I 1,260 |
SNE ¢ YD i R LSRN
MN 9 B Y IR PR R
F AR ATl e
74 1 EHEZ 21 28 a8 160 ' Felt at Iba with intensity IV and at Manila slightly. Dilatation.
SNEZ OB I hedeacc L ul
F AR SiE i b SRas |
77 3 PNEZ 2 19 22 5,490 | Compression from NW. Deep focus.
\Z 20 10 R =
1B BL - Bl RN Lt
ISNZ | flie i | P PR
ISE 28 5 L
F 8- R0 css sl e ol s o)
78 3 PNEZ 16 40 52 2,810 | Conspicuous group of about 18 seconds period waves on E component
SINE T B O O i from 17:01 to 17:06.
F 17 30 e sy
81 14 PNEZ 7. 58 '23 3,500 | Deeper than normal.
SNE O VBE et e
MxNE 8 04 plom|
F SUL TS E e
82 14 PNEZ 17 36 01 8,690 | 220 5: 1692 W by Wellington and Manila.
SNE B0 00T, Vo st o v
LNE 08 eRsHE s 0 - L
ME 1808 -ea T lE ety o
F B R i W S | S R
83 1 1PEZ 21 10 47 1,635 | Dilatation. In region of Taluad Island, N. E. 1. by Manila, Hongkong
ePN AT Saleasketn - 7 T and Chiufeng.
1 NEZ 181 B IN e
84 | 1 PNEZ 20 20 04 135 | Dilatation from the SE. Feltin Manila with intensity III. S from the
SNE RS [ e Wiechert and Horizontal Pendulums. No. 83 still recording.
F A e | | SR
89 T PNz 14 07 51 220 | Felt at Romblon. No time marks on Galitzin E Component.
SNZ (] SR | e s RS
F 4 i e Ly EOIE RO
90 T iPNZ 17T 29 40 220 | Compression. S from the Wiechert. Reported as violent in Romblon.
SN QOSInRE It S = o Felt in S. and SE Luzon. 12040’ N; 121° 50’ E by Manila and Ba-
F WORS 3 vl o Sy guio. h=about 60 Km. No. 91 to No. 95 are aftershocks of No. 90.
96 X PNz 0 15 85 125
SN 3 S (TN |
F RS S | iyt |
98 g PNEZ 19: 221100 | 1,135 | Region of 249.6 N; 1210.9 E by Taihoku.
SNE SR QYIRS 1B o - s%cid, iy
F QU St 1L E= et
107 13 PNEZ 13 52 08 165 | In the Caraballo Mountains by Manila and Baguio. About 16° 05’ N;
EHE 29 __________ 1215 lﬂ’ E.
F 14 01 e AL g
116 18 ENEE 3 59 01 430 | Felt at Calbayog with intensity II. Butuan, A — 870 Km.
SNE 5 R e ST
F 4 18 T
122 19 ePNZ 19 01 23 230 | About 16° 10’ N; 1220 30’ E by Manila and Baguio.
SNZ b | e
F BN | D
123 | 19 ePNEZ 20 16 36 2,366
SN BURERNG <1 it oy
LN 3 0 T ol PRSI SR
F T PR R
124 20) PNEZ 18 18 51 1,196 | Dilatation. Approximately 10© N; 111° E by Manila and Butuan.
SNE 20 b6 e Wt
F Vil T e S
126 2() PNEZ 28 17 86 | 215 | Baguio, A — 200 Km.,
SNE 1 iy 1 ] PRSI IR e e
F 3 D | PSSR R,
144 21 ePNEBZ 10 48 23 260
SNE R ) [t ;
F 66
154 21 ePNEZ 18 44 27 2,090 | In SW China by Manila and Phulien.
SNE 47 66 SRS el
LLNE GRS RD) 1
MNE 3 ISTT S PR e
F PRI BIERT - | o v e warrs
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SEISMOLOGICAL BULLETIN FOR 1935

Date

131

132

133

135

. 136

138

140

o s s = =

146

148

151

| 152

153

159

e e —

== ==

— e — —

Inte_llnational

Phase | Time A Remarks 4 _ :
S | ___Seismological
| T TR 7 Km. 4 2 Centre
21 PNEZ 23 656 20 300 | Dilatation. Deep focus. Felt at Vigan with intensity II. Baguio, /A .
SNEZ 3 ] (VS so —160 Km,
22 F L ¢ Ve RSN (U i ) )
22 PEZ l 8 57 47 | 1,2007| 24.2° N; 121.80 E aceording to Taihoku. Felt at Karenko.
; SINez DY | R rinias hiss s
F L7 =P - < T L S F
22 ePNEZ 17 15 52 6,470 | Data alter S from the Wiechert. 50,62 N; 176.6° E. H_17:05:59 by
SNEZ R bR ies it o J.S. A, B2°N; 1759 E; 0-17:06.2 by U. S.C. G. S.
LIN )l ¥ UT e LS
MNE 40 eca R T
| F -5 Il () RG] | i
23 E_HEZ 13 00 01 256
SNEZ -y R e L R
F Rl vdn B st Siie
23 ePNE 20 b6 18 1,1157| Felt at Karenko, Taiwan. 24.1° N: 121.6° E according to Taihoku.
SINE Y GE b Sl| RRRERE B
LNE 21 02 206calisiiss =u
F 2000 eSS
24 PNE 0 05 51 250
SNEZ 00:' 26, [cstuaec
24 PNE 0 08 58 300 | From the Wiechert. Galitzin records lost in changing paper. 160 52’
SNE ORACBEL, | |l i . N; 1220 25’ E. Earthquakes rare in this locality. Baguio, /A —200
Km. No. 141 to 145 small aftershocks of No. 140.
24 PNEZ 4 81 834 300 | Similar to No. 140 No. 147 small aftershock.
SNE PR <14 Tpcandoaaii A
F 54
24 PNEZ b 66 22 300 | Similar to No. 140.
SNEZ Bl 02 TE =t st
F S0 BT T L ke N Tl e
24 PNEZ 1 RER R b e iy 7,685
SN B il e
MN 1 R R (e SR
F 127 - 305 "0 E e
24 PNEZ 13 47 26 300 | Similar to No. 140. S from the Wiechert.
SNE v el e e S T
F LTS IR S N
25 ePNEZ 3 04 26 9,690 | 3559 N; 240 E Strasbourg. Crete.
SkS 1o B8 | B in
SNE TR 1 T L | o S L
] 17 20 e
LNE 4 R i | TR ST T
F & B0 b erdeiafoc A
27 PNEZ 8 12 85 1,670 | Compression from the SE. Netherlands East Indies by Manila, Hong
INEZ L (AT T Kong, Chiufeng. Butuan, A —_9.50.
SNE 1D B8]t et Lt
F s o AR 1 el G |l o
28 ENEZ b 28 gg 350 | Compression from the SE. Felt at Legaspi with intensity ITI.
ERERIR Gt SN v e fieag el R
i ¥ & b G AR

Fifty-six minor seismic disturbances on the following days of February: 1st(2),

e —

8th, 10th(5), 1ith, 12th(2), 13th(2), 14th(2), 16th, 16th, 17th, 18th (4), 19th(2),

28th(3).

2nd, 3rd(2), bth, 6th(3), th(6),
20th, 21st(2), 23rd, 24th(10), 27th(3), and










































































































































































































































