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SEISMIC STATIONS
The following is the list and data of stations equipped with seismographs.
North East . ;
Name Islands lntit[-..:de 168 g?:ude Elevation Equipment Substructure
O £ o y m
Manfla________ Luzon.._____.| 14 85| 120 &9 3.0 | Galitzin-Wilip, 3 components. Wiechert
inverted pendulum, 955 kg. Two
horizontal pendulums, 118 kg. cach. Alluvium and pyroclas-
L tics to unknown depth
Baguio_._._____ O i s -| 16 25 | 120 8b 1,612 | Vicentini vertical. Wiechert inverted | Limestone. % e
] i pendulum, 200 kg.
Tm ong.__._._. e, SO CRL 14 05 | 121 03 10.5 | Wiechert inverted pendulum, 200 kg._____ Soil underlaid by tuff.
agaylay. . |....do________ 14 06 | 120 55 096.0: | wo=dor. =5 SN T TR SN SRS S B Compact ash and soil.
Butesan. . . . Mindanao___._ 8 b6 | 126 32 45T ) (NSRSt (RIS S 5 don s L e I S Alluvium.
Agana_________ GuRm - 13 28 | 144 456 T3 B e oo S e s o AT T e L B et e Coral.

All meteorological stations, official and codperative, 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.
Repetti, 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.
II. Extremely feeble shock.—Felt by a small number of persons at rest.

II1. Very feeble shock.—Felt by several persons at rest. Duration and direction may be percep-
tible. Sometimes dizziness or nausea exp erienced.

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,

VII. 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 land-
slides 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. Batremely strong shock.—Panic general. Partial or total destruction of some buildings. T'is-
sures in ground. Landslides and rock falls.



INTRODUCTION

SYMBOLS AND ABBREVIATIONS | “international

~Seismological
P Normal first preliminary tremors; longitudinal waves which have passed below the entre
continental layer.
P Upper first preliminary tremors whose path lies wholly in the continental layer.
Ly 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 con-
i 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 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.
SKP 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.
i Impetus. Impulsive and sharply defined beginning of a phase.
e Emersio. Poorly defined emergency of a phase.
m Maximum wave in any phase.
3 i Period of waves.
0 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.
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.
C. M. O. Central Meteorological Observatory, Tokyo, Japan.
CONSTANTS OF THE WIECHERT INVERTED PENDULUM
N-S component E-W component
1940 r r :
e v 2 T’ Te \ E P
JANURYY . . NEVIER NPT QLT 4.2 211 2.4 | 0,087 4.2 268 2.8 | 0.086
February._ _..... -l i ot bt o . L 203 2.4 | U088 4.2 268 2.6 | 0.099
MEPRHIF S RS ARIE oA W 4.8 202 2oy 079 4.2 275 2.4 | 0.093
R s e e N s 4.4 202 2.0 | 0.081 4.2 280 L8 0.118
L TR U R R T TN SN A 4.3 205 2.6 [ 0.085 4.2 252 2.7:1.0.108
Inne - . L T AP SRR R 4.4 195 &0 0.079 4.2 20T 2R 0.1056
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SEISMOLOGICAL BULLETIN FOR JANUARY, 1940

MACROSEISMIC RECORD

3, 11® 42m [3, 7:42 p. m.] Butuan, Agusan. Very feeble and very short earthquake.
Lamps and hanging objects moved slightly.

8, 13" 20= [8, 9:20 r. m.] Pamplona, Cagayan. Light earthquake.

10, 16® 00= [10, Midnight] Gonzaga, Cagayan. Light earthquake. Another light
shock at 8:00 P. M. on the 11th.

12, 4® Q0™ [12, Noon] Cape Bojeador, Ilocos Norte. Light earthquake.

13, 1t 24m 425 [13, 11:24:42 A. m.] Agafia, Guam. Light earthquake recorded and felt.

15, 21* 25 [16, 5:25 A. m.] Tacloban, Leyte. Earthquake of intensity IT and duration
of one second.

17, 1 20™ 345 * [17, 11:20:34 A. m.] Agafia,Guam. Earthquake recorded and felt. Epi-
center about 300 miles northeast of Guam.

20, ___[20, 5:00 to 8:00 A. m.] Gonzaga, Cagayan. Six earthquake shocks felt.
Thirteen other light shocks during the day.

20, 1* 06™ 26° [20, 11:06:26 A. m.] Agana, Guam. Earthquake recorded and felt.

23, 3t 46™ [23, 11:46 A. m.] Calayan, Cagayan. Very feeble earthquake of five sec-
onds duration. The motion was vertical.

23, 11» 30™ 14 * [23, 7:30:14 P. M».] Luzon. Epicenter in Lamon Bay. Felt with in-
tensity IV and with a duration of five seconds in Infanta where the motion was partly
vertical. Creaking of houses. Intensity III in Manila, Atimonan, Santa Cruz, and Ta-
gaytay. Light in Lukban and Matatio, Tayabas and at San Antonio, Laguna.

28, 5" 44m [28, 1:44 p. m.] Butuan, Agusan. Extremely feeble shock of very short

duration.
28,

. Hinatuan, Surigao. Light earthquake. Time not reported.
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No. Date
I 1 1
.- 1
3 2
5 2
8 6
9 6
10 6
12 6
14 T
17 9
19 10
20 11
A | 12
|
, 24 14
| 25 14
27 14
29 15
33 16
36 17

INSTRUMENTAL RECORD - Seismological
Centre
Phase Time \V Remarks
s k. m. & Km.
ePNEZ 0 22 22 135 | Deeper than normal.
SNEZ L T
F LTS | i
iPz 12 26 20 2,700 Dilatation.
ePNB SUCSIESS S <
SINE o PR b SN e
F A (1 SRR ] | 1 e
ePINE b5 06 26 1,7007
SNE U200 ERa L - 3
F BSOS R |- s
ePPNE 11 29 86 14,7104+| 3194S;: 1080 4+W; H=11:07.6 by U. S. C. G. S.
LNE 187, U8y TRAL SIS, -
F 18 86 SURIEgE L =] -
ePNEZ 0 29 &9 740
SNEZ S0 R L) s
F <Y O] |4, - LA ol
iPz 8 23 16 3,965 | Dilatation. .
ePE 3 - g7 1) 2 e AP
SN ot bt Tl (00 0
LN 88 2bcR|tN -
F Gngl; SRt - T
ePNE2Z 10 46 30 1.670
SNE 400 4280 (Cismmet ) e
LNE DOS4bea| ==~ F
MnN T b (Tt |
F AR DY) S B e T . B2
1Pz 14 13 34 6,620 | Dilatation. Deep focus. Between New Hebrides and New Caledonia
iPE b (S VU T ] 1 s e by Riverview and Manila., 220 S;170°E by U.S.C.G.S. 21.6°S
ISNE g LR VU Pl L 169° E by Wellington.
LNE e alieRlensy =
MN RSV D R
F 1 Uy - 1 AT B
ePNEZ 3 28 24 3,490
SNE 28 ZBMIEE LG §
LNE ST JeRINENeE == %00
F A L ] e SRS
iPz 6. 8618 1,8357| Dilatation.
ePNE TR | S S
S’B BOL20 ||eeenal -
F BORT= o RIS e
ePz 11 28 .88 3,640 | Disturbed by microseisms.
ePN ] (S, T e
SNE GO AT S R
LNE 82 Blcmpes sos v
MN o vber|="=" v "
F 122 746 i vas eF
ePNE 10 30 48 440
SN B e e
F 44 desy coml o8
ePz 17 16 382 480 | Deeper than normal. Baguio, 150 km.
ePNE 3 S| o =
SNEZ Yy o4 R (S e 3
F 87 NETENNR <
ePNEZ 8 08 87 2 200?| Disturbed by another movements.
SINE i flas ¥ S e O .
F 0 40 ety
eP7NE Siol 16 7,7607 Do.
SN EUES OCRRIR S IEREN s
) RIS S RPN aaieaiaay
eP7N 18 80 20 4, 1807
SNE " A O A
F 14 17 o,
iPz 11 11 04 2,190 | Dilatation. Deep focus.
ePNE 04 gl TR
SNE 7SR R et
F LA L
ePNEZ b 06 40 840
SNEZ DES 31" SEsaR
| O 00 N e
iPz 1 20 81 8,020 | Dilatation. 18° N: 148,20 E by Manila, Hong Kong, and Ri 1ew.
PNE BRSevet, - S-P at Guam, 60 seconds, Data after P from the %Vieghertl:iglﬁg-
SNE A dema s [ SR rizontals, 17° N:148° E, by U.S.C.G.S. 17.20 N: 14780 E by J.
%E - gg BEOR ISR S, A,
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No. Date Phase Time AN Remarks
A W & Km.
38 17 PNEZ 12 12 43 3,630
SNE =00 lSca i snsss
F . R e LN oyt
43 19 ePz 0 49 658 1,986
SE it € VSRR | SORC TN e
' F L) 7 R | | T S SR
44 19 ePNEZ 6 84 38 2,666
SNE 4Rl by A P S g
Mg 48 - ‘8boR| L i aE.
F BLROR e
45 20 ePNEZ 10 17 31 7.6307
SINE o Dt e R ety e
F IREUROI S Sl e
46 21 iPz 2 48 42 1,655 | Compression. Deep focus.
| ePN Rl | e ARy
1 iPE e R
ISNEZ B Uk LR | B IR i
F L il - TR s ) [T SEte &
r 47 21 ePNEZ 4 39 18 1,390
SNE QL QRTINS Cank T R
F LA [ S | [
48 21 iPz 23 60 16 2,220
ePNE 1% B . et
E SNE BR B e
" F ey A ) e L e s -
49 23 iPNEZ 11 80 14 110 | Dilatation. Data after P from the Wiechert. Felt in Manila and east
SNE DRt |y <ol lD P central Luzon.
F v bl et e (e
52 25 ePz Ger ol 1 6,010 | Deep focus. 15° S: 167° E, by Wellington.
ePNE {9 [ S
SNB SRR | W
F e AR b | |Gt A o
53 26 iPz Vgl Al 4 255 | Dilatation.
1 iPE ) 3 b ] b e s
| iPN y £ e A T
| iSNE TS OISkt =
LNE 19+ 2008 - =i
F F9NAZ0% S Nel SRR Rk
o4 27 ePNEZ 14 54 656 4,690
SE EB 0T 14 [t s T 2
F A0 Afee ENEIRT . SH e
53 27 ePNEZ 28 05 36 1,080
SB 07: 808 /ot e —
F ZOSERY I 7 ~8,
57 28 ePNEZ 11 10 44 1,070
SN ) sl 3y e | S et
F by A AR £ =g

Twenty-eight insignificant or undecipherable disturbances on the following days of January: 2nd, 3rd, 4th, 6th(2), 7Tth(2),

9th, 14th(3), 16th(2), 16th(4), 17th(3), 18th, 19th, 24th, 26th, 27th, 29th, 30th, and 31st.
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FEBRUARY, 1940

MACROSEISMIC RECORD

7, 14" 40™ [7, 10:40 p. m».] Cagayan and Ilocos Norte. Light earthquake felt at
Cape Bojeador, Claveria, and Pamplona.

7, 16" 00™ [7, Midnight] Tupi, Cotabato. Light earthquake.

8, 4" 45™ [8, 2:45 p. M.] Agana, Guam. Light earthquake recorded and perceived.

10, ——.  San Teodoro, Mindoro. From the 10th to the 13th five or six earth-
quake shocks were felt daily, with explosives sounds accompanying them. Probably col-
lapse earthquakes as on January 29-30, 1939.

10, 22" 44™ (08" * [11, 6:44:08 A. M.] Duma guete, Negros Oriental. Earthquake of in-
tensity III and of twenty-two seconds dura tion.

11, 7* 00™ [11, 3:00 p. ».] Halcon Rubber, Mindoro. Light earthquake. Another shock
at 8:00. Another shock at 11:52 A. M. on the 13th was recorded in Manila.

14, 9 29™ 02° * [14, 5:29:02 p. M.] Bayokan, Tayabas. Light earthquake.

14, 11" 04™ 40" [14, 9:04:40 p. m.] Agana,Guam. Earthquake recorded and perceived.

14, 20" 30™ [15, 4:30 A. m.] Yakan, Basilan. Light earthquake.

15, 21" 08™ [16, 5:08 A. m.] Dapitan, Zamboanga. Light earthquake. Another shock
at 5:15 A. M.

22, 13" 32™ 06°* [22, 9:32:06 P. M.] N. Luzon. Epicenter in Babuyan Islands. Felt with
intensity V and oscillatory motion in Calayan, Babuyan Islands, where the duration was
about twenty seconds. Creaking of houses. Two light aftershocks. Intensity IV and
eight seconds duration in Aparri, and intensity IIT in Laoag and Basco. Felt slightly in
the provinces of Ilocos Norte, Mountain Province, Cagayan, and Isabela.

24, 23" 10™ [25, 7:10 A. m».] Mainit, Surigao. Light earthquake.

25, 14 12™ [25, 10:12 p. m.] Dapitan, Zamboanga. Light earthquake. Another shock

at 10:18 P. M.
25, 19" 40™ 01** [26, 3:40:01 A. m.] Romblon. Strong earthquake.

26, . Gonzaga, Cagayan. Two light shocks in the morning and two in the
afternoon.
27 . Gonzaga, Cagayan. Light shock in the afternoon and another at night.

Shocks at 4:30 A. M. and 8:45 A. M. on the 28th.
28, 16" 15™ [29, 0:15 A. M.] Hinatuan, Surigao. Light earthquake.
29, 22" 45™ [March 1, 6:45 A. M.] San Fernando, Ticao. Light earthquake.
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i
No. Date I Phase I Time A Remarks
e W & Km.
61 1| ePne 18 24 02 186
| | SNEZ | Jo] (EN (R
F | T TN OSEEUS S
62 1 ePN 20 48 54 185
SNEZ L 8 UREN RO S
F R o [T e T S
64 -| 5 iPz 6 34 01 2,635
SNE ST el S Sl
65 b eP?z 7 07 48 3,6107| No. 64 still ing.
I Tl Jatiga e P2 - 1l recording
F 3¢ T e S R DI
71 v f iggz 17 26 :g 6,500 | Dilatation. B520N:174.5°E, by U.S.C.G.S. 52°0N:177.1°EbyJ. S. A.
e e RN PN e TR [ S
ISNE BRENERE LTyl vl
LNE | Bt 1) 7Y e T
l MNE 3 Y v B e
F 8 b1 SRR (e s Ml SN
73 | 8 ePNEZ 16 13 40 1,445
SNE Ol Ofe | Mot S oS
F ] ST R
74 | 9 ePNEZ 8 06 56 1,445
SNEZ QPR T ISR
| | F SO TE = | ERTE e
7| 10| v | 22 44 o8 680 | Felt at Dumaguete.
SNE R e
F THETRAIE ] | = e SO
81 11 iPEZ 21 80 28 1,690 | Compression.
ePN S (M = Pis =
iSNEZ T e e
LNE B4 50cals i oal
I MN 86 "20ecqEiiv i
F SR HOB rul | el dass
82 12 'y g 21" 80 18,220 | 26°S: T1°W; H=—0:01:32 by J. S. A.
SKKS BB =805 150k Baell= 2
! PSKS LY b i) e i SR
L g b e 4 e R S
83 12 iPz 8 31 59 7,480 | Dilatation. 22.6°S: 177.50W; h—200, by J. S. A.
ePNE 1 i [Ee T R
SNE g P 1 R R
84 12 ePNEZ | 9 29 03 7,920 | No. 883 still recording. 54°N: 160°W, by J. S. A.
| SNE BERZL o o
F LU SO (B i o
85 12 iPz 16 86 44 2 265 | Dilatation. '
ePNE L S T Sy Y
SNE P e Bl | et S ST Y
LNE CLLEERE (Y0 i el T
F 19 22 a o Nl N
88 14 ePNE 2 20 14 2,365?| No records on Z component throughout the 14th.
SN Lo 1], ¢t | SN S
F - LS S
90 14 ePNE 11 564 29 2,655
Se DR s e -
F 14 [ e | S
93 16 ePNEZ et i ) | 1,530
SNE IR BUR s s S
MNE i LT Y e
F 4L A o S
95 17 ePNEZ 1 06 04 1,84b6
SNE ER OB (s s ol
F 412 | AN
96 18 ePNEZ 10 43 80 2,010
SNE ¥ e 1 Ll LR e T
F b6 R s o\
99 20 iPz 2 27 26 6,610 | Compression. 1298:167°K, by U. S. C. G. S. 1408: 167° 15'E;: h=200
iPNE 1 L] TR Km, by Wellington.
INEZ T3 o R R |
iISNBE LS Y] R
LNBE TR T RS e S
| Mng B0 DO s o
F TN PR [
100 20 ePNE 18 06 16 6,000
SN b3 S AR RN
LNE SR B e T o i
F JAN QLIS o il Sag e o - -
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No. | Date Phase Time A Remarks
!
h. m. & Km.
102 21 ePNEZ 13 28 4l 2,665 | Deep focus.
iSN 1 FE 9 (R
F R LA [ ot
103 22 iPNEZ 13 32 06 510 | Compression. Felt in northern Luzon, Batan, and Babuyan Islands,
i%m 5% gg 1 JER TRt e About 190 10’N: 1210 16’E, by Manila and Hong Kong,
104 24 ePNEZ 12 06 62 3,066
SNBE [0 IR e S O
iNE i 5 i & I [ SR SO s
LNE IR ObN DeLe
F el {1 FR Sl A et o 1 RO
109 27| oPrmx 19 15 28 2,490
SNEZ 1B R 1) e |
iE SO 40 i laEEeis: - 1
IN O I
LNE - b SV 0 O RS
F 43 Tl 0 T ] [ A e
110 28 ePNEZ 18 183 23 880
SNEZ Y B (e
F v LR R B e e
111 28 ePNEZ 19 387 09 1,630
SNE 400 F10E e o
LN £150 10 e o
F [ [N 8 N
112 29 PNEZ 16 20 25 9,460 | Turkey.
ISN 890 B leaeman
eSE BT |t
iN Gl 29 nieme o
MN b 80em|==" o
Mge SR 00 Tenl|Eeees o
F 1 B Py IS ot S el

Twenty-five insignificant or undecipherable disturbances on the following days of February: 4th, 5th(2), 6th(2), Tth,
8th, 9th(2), 10th, 11th(2), 13th, 14th(3), 16th, 16th, 18th, 19th. 20th, 26th(2), 26th, and 27th.



; )

\:International

. Seismological
Centre






































































































