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SEISMIC STATIONS
The following is the list and data of stations equipped with seismographs.
Name Islands Iﬂ;}tl:ge I DIIEE:'?;E e Elevation Equipment | Substructure |
o g (o} 4 m. |
Manila________ Tuson: . 5. == 14 35| 120 59 3.0 | Galitzin-Wilip, 3 components. Wiechert | Alluvium and pyroclas-
inverted pendulums, 955 kg. Two tics to unknown depth.
horizontal pendulums, 118 kg. each. :
ARl e s gOSeL ™ 4 16 26| 120 35 1,512 | Vicentini vertical. Wiechert inverted | Limestone.
1 pendulum, 200 kg.
Ambulong. .. | ___ e e e 14 06| 121 03 10 5 | Wiechert inverted pendulum, 200 kg. ___. Snil underlald by tuff.
Butuan._______| Mindanao____ 8 66| 126 82 2 0 | Wiechert inverted pendulum, 200 kg._____ Alluvium.
Agane._- . __ | Guam ‘- . 13 28 | 144 45 P (e QD o e o DN TaTy Coral.

All meteorological stations, official and cooperative, have instructions to report all

perceptible earthquakes.
NEW SEISMOGRAPH

After the eruption of Taal Volecano in 1911 an observatory was constructed at
Ambulong, 11.5 kilometers from the crater and at the northeast corner of Lake Taal,
and a Vicentini, 3-component, seismograph was installed. This remained in continuous
operation until January of this year, 1939. It was then dismantled and removed and on
February 9, 1939, a Wiechert Inverted Pendulum, 200 kilograms, was put into service.
It has given satisfactory results and the only local disturbance is the pounding of rice
at nearby houses which is done for a short time each day.

With the exception of a few jets of steam the volecano appears to be dormant.

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.
I1. Eztremely feeble shock.—Felt by a small number of persons at rest.
III. Very feeble shock.—Felt by several persons at rest. Duration and direction may be percep-
tible. Sometimes dizziness or nausea experienced.
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.
85100——2 3



VI. Fairly strong shock.—General awakening of those asle'ep. Some frightened persons leavel
houses. Stopping of pendulum clocks.

INTRODUCTION

Oscillation of hanging lamps. Slight damage %?

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, etc. 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. Ewtremely strong shock.—Panic general. Partial or total destruction of some buildings. Fis-

sures 1n ground. Landslides and rock falls.
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Jesuit Seismological Association.

SYMBOLS AND ABBREVIATIONS

Normal first preliminary tremors; longitudinal waves which have passed below the con-
tinental layer.

Upper first preliminary tremors whose path lies wholly in the continental layer.

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 con-
tinental 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 that the L waves.

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

Finis. End discernible movement.

Impetus. Impulsive and sharply defined beginning of a phase.

Emersio. Poorly defined emergency of a phase.

Maximum wave in any phase.

Period of waves.

Time of earthquake at the epicenter.

Time of earthquake at focus.

Focal depth.

Arcual distance from station to epicenter.

Free or undamped period of the seismograph.

Static magnification.

Ratio of successive damped amplitudes.

Fricetion constant.
Central Office at St. Louis University, St. Louis, Mis-

souri, U. S. A.

8. C. G. S. United States Coast and Geodetic Survey, Washington, D. C., U. S. A.
C. M. O,

Central Meteorological Observatory, Tokyo, Japan.
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INTRODUCTION
CONSTANTS OF THE WIECHERT INVERTED PENDULUM | International
A - Seismological
35 = ——Centre
| N-S eomponent E-~W component
| 1939 5 Er 5 i | AN
o iv € T:n TD Vv € | T;
— L g eSS = s, ml r
January_ ____
----------------- 4.2 213 2.6 | 10:092 4.2 270 2.8 0.083 !
ff;’r"c“ha"y St S T e 45215 208¢[ S 2.6 " 05008: | 4i8s 980 [ SsallNa 0o
T S PR g T s 4.3 199 2.9 0.082 4.1 278 2 7 0.074 |
N . T 4,300 198 Be 2.6 [ H0-0867 L il 1 2T ORTE S 0R08g
N e e 4.3 197 2.6 [ 0.087 4.1 275 2.6 | 0 087
et RS S 4.3 207 2.6 | 0.069 4.0 271 2.6 0.074
Lk |
CONSTANTS OF THE GALITZIN-WILIP SEISMOMETERS
| L] T
NES«: R i
RS iy e S R e ik S e T el S S R R M 12. 6s 12. 9s
Ve e e e AR R L 11.9s | 11.9s
AR st e e B s TESEE s LA R 6 R R 11. 6s 9. 0s
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JANUARY, 1939

MACROSEISMIC RECORD

0, 3" 24™ (08* [5, 11:24:08 A. m.] Luzon. Center of earthquake in the China Sea; felt
throughout the western part of central Luzon. Intensity IV in Iba, Corregidor, and
Manila.

9, 3" 54™ 07 [5, 1:54:07 p. M.] Agaifia, Guam. Earthquake recorded and felt.

01 R Pilar, Abra. Earthquake felt during the night.

15, 7" 00™ [15, 3:00 p. m.] Kaatoan, Bukidnon. Earthquake felt.

16, 2b 18™ 52s% [16, 12:18:52 P. Mm.] Agana, Guam. Recorded and felt. Also felt by
persons in the Yigo district, about 18 miles east of Agana. Center in the Nero Deep.

16, 11* 00™ [16, 7:00 p. m.] Bukidnon, Mindanao. Barthquake felt at Kaatoan and
Impalutao.

17, 23" 14™ [18, 7:14 A. m.] Kaatoan, Bukidnon. Earthquake felt.

18, 11* 03™ [18, 7:03 p. m.] Mindanao, Jolo, and Negros. Center in the Sulu Sea.
Felt sharply with intensity III in Zamboanga. Vertical motion felt in Jolo. Felt very
lightly at Hacienda Asia in Negros. Felt in Basilan.

19, 21* 00™ [ 20, 5:00 A. m.] Barlig, Mountain. Slight earthquake.

20, 13 27™ (02¢* [20, 9:27:02 p. m.] Samar and Leyte. Center in the Pacific. Inten-
sity IV at Guiuan. Slight at Oras and Borongan, Samar, and Tacloban, Leyte.

22, 9" 24™ 18* [22, 5:24:18 p. m.] Palanan, Isabela. Extremely feeble shock of five
seconds duration.

23, 1" 10™ [23, 9:10 A. m.] Claveria, Cagayan. Slight earthquake.

2o, T 10™ [25, 3:10 P. m.] Ilagan, Isabela. Earthquake of intensity II, N-S.

28, 16" 03™ [29, 0:03 A. m.] Port Lamon, Surigao. Earthquake of intensity II, NE-
SW.

29, 00" 37™ 44=* [29, 8:37:44 o. ».] Mindoro and Luzon. Felt slightly at San Teo-
doro, Mindoro, and at Manila. Other light shocks were felt at San Teodoro at 8:43,
8:93, 10:09, and 10:32 A. M. A shock at 10:40 A. M. was also felt in Manila. Light
shocks at San Teodoro at 10:57 A. M. and 1:12, 1:38, 1:04, 2:00, 2:18, 3:20, 10:50, and
11:01 P. M. Also at 4:58 A. M. on the 30th. Two shocks felt at Look, Mindoro on
the 29th, time not given.

29, 10* 23™ 10° [29, 8:23:10 p. M.] Agafia, Guam. BEarthquake recorded and felt.
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INSTRUMENTAL RECORD
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Date Phase Time FAN Remarks
. m. os. Km.
3 PNEZ 28 156 11 1,420
SNE 17 89 At
F Dl an  liburai. i 6
b {PNEZ 3 24 08 186 | Dilatation. Felt in W. Luzon. 15° 06'N: 119° 45'E, by Manila and
"SNB B0 licausaissan Baguio. S f{rom the Wiechert and Horizontal.
F d A6 v A
9 ePNE 8 10 82 2,765
SNEZ LA ABE AN s sl i
F 81 REJsE MY
16 i‘f;z 2 18 b2 2,780 | Guam, 130 km. In the Nero Deep. Felt in Guam.
N VI [ s B
SNE . TR I R P e L
LNE 20 TocalmEntisvy .-
F B4 Q) eI
20 PNEZ 12 12" 42 260
“SNEZ ISREIBAN | Ee e
F TR el IV v e
20 ePNEZ 13 27 02 830 | Felt in Samar and Leyte.
SNE X iR Y T e £ S
F - Y e R
20 | ePnmBZ 20 69 456 (... 13°N: 91.5°W, by U. 8. C. G.S. 18°N:89.5°W, by J. 8. A.
INE 104 ATTEEEE s S
F L2720 AT T
22 eP NE 4 48 16 6,666
SNE B 2B LS |y A
LNE ORIOL NeRT e
Mg DB TeaAN e . L e
F BT TSI e
22 ePNEZ P 24 18 280 | Felt at Palanan, NE. Luzon.
{SNe EBIEl S F
F BRI . |t o
22 PNBEZ 11 14 b4 2,810
SNBE I8 SRy gt ¥
F BOl s i .
22 ePNEZ 13 38 87 4,680 | 6°S: 167°E, by Wellington.
SNE 44568 = |kttt
F 3 I U ik S ] 1 i
22 1P% 18 48 18 4,690
ePB R |
SNE BARESE N e e
F 10d 4B v ot Y20
24 ePNEZ 4 08 20 2,645
SB L | e
F PR T (O SR
26 iPy'z 8 62 06 17,200 | Dilatation from SE. 87°S: 73°W; H=—238:82:16,by U.8.C.G.8. 86.4°S:
ePi'NB | | e 72.1°W, by J. S. A. h= 100 km.
F (£ ] YRR oSN, R
26 PNEZ 10 38 02 1,690
SNB PR e
F i (S| (Bt ST
2b PnEZ 17 .26 17 3,600
SE B QBT s R
LNE 85 ‘f0amlic s Ao
Mg 88 N0enlE e 22w
F T Tt | e i el
26 PNEZ 10 36 b7 2,436
SNBE S B e e
LNE 48 F10em e
F 3 B 1AL LS TS e
26 ePNEZ 17 81 14 2,746
SNB 8$h: B0 s
LNB B8 BheRlE-C e iaae ‘
F b SER () Pl Sati ] [ —LTERE AT S
27 iPz 6 49 02 3,956 | Dilatation.
SE B4 BD  Sesaadasst
LE - I 7T PSR AR
F IR YRR | | eSS
27 ePNEZ 10 44 OB 83,7667
SINE P R (1 )it | TRt SRS
F 1540 1 RS Rl 1 | sl 3 SRS A I
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No. Date Phase Time A Remarks
s h. m. s. Km.
41 29 _PNEZ 0 48 18 145 | Felt at Mindoro.
SNE 36
F 48 e e
42 29 Euaz 0 63 06 145 Do.
SNE 24 |NURE" 9
F 656 ok -5 Sapad TR
45 29 iPz 2 40 18 160 | Dilatation. Slightly felt in Manila and strongly at San Teodoro, Min-
ePNE 18 |---e--- --- doro.
SNE L A
F 37104 - Skl ity OB I
47 29 Em:z 5 12 26 160 | Felt in Mindoro.
SNBZ /I S e
F 2k v AT L B S SRS
48 29 PNEZ 5 32 32 150 Do.
SNEZ h L e LS
F T RS N G
56 | 29 ePNE 16 81 &7 4,0567
STINE B8 e T s
F LG DB WIS Sl it " 43
58 30 iPNEZ 2 26 05 4,335 | Compression. 6°S:155°E, by Manila, Apia, and Honolulu. Data after
E:g gg ﬁca ---------- P from the Wieehert. 7°S: 155°E, by U. S. C. G. S. 6°S: 1556.8°E,
M AT by J. S. A. Feltstrongly in New Guinea.
F A [ 7y 1 6E AT S Y
59 30 PEZ b 31727 4.690
SN gttty || (NS Fol S from the Wiechert.
F TiE20ITT e 105 - ¥y
61 30 PNEZ 12 35 20 2,465
SNE 890 16 ot S8 SV
F 130 T8 raat |nivtoy o
62 30 {Pz 23 b6 44 3,620 o oc. o
“Pim Tvd] | SRSy Compression? 10°S: 145°E, by Wellington.
31 SNE O:ORer it lieny 5 3
F R | S seie e -
63 31 PNEZ 2 39 08 120
"SNB 1 f ) (0 S |
| F AD N ISR i
64 31 PNEZ 4 21 49 4,620
| SE 47 (] Ay DA | (SRR D N,
F IO a0 e
I —_— P e——————

Thirty-two imizniﬂcnnt: or undecipherable disturbances on the following days of January: 2nd, 3rd, 65th(2), 8th, 10th(8),

12th, 14th, 16th(2), 26th, 26th(3), 27th, 28th(2), 29th(12), and B30th.
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FEBRUARY, 1939

MACROSEISMIC RECORD

1, 7 30™ 23** [1, 3:30:23 p. m.] S Luzon and N Mindoro. Center in Verde Island Pas-
sage. Felt strongly at Halcon Rubber Station, Mindoro. Intensity IV in Batangas
with duration of fifteen seconds. Light at Boac, Atimonan, and Santa Cruz.

2, 6" 12™ [2, 2:12 p. m.] NW Luzon. Light earthquake at Laoag, Batac, Piddig, Ban-
gui, and Cape Bojeador.

4, 11* 36™ 36°* [4, 7:36:36 p. Mm.] Davao, Davao. Earthquake of intensity II.

7, 1* 21™ [7, 9:21 A. m.] Dagupan, Pangasinan. Extremely feeble oscillatory shock.

8, 19* 30™ [9, 3:30 A. m.] Batac, Ilocos Norte. Slight earthquake.

9, 12" 30™ [9, 8:30 p. m.] Bulusan, Sorsogon. Light earthquake.

10, 2 15™ [10, 10:15 A. m.] Ambuklao, Benguet. Strong earthquake.

10, 15" 45™ [10, 11:45 p. m.] Bangui, Ilocos Norte. Light earthquake.

11, O* 49™ 36° [11, 10:49:36 A. m.] Agafia, Guam. Earthquake recorded and felt.
Other shocks at 3:49 and 5:13 A. M. on the 12th.

15, 11" 42™ [15, 7:42 p. m.] Calbayog, Samar. Earthquake of intensity VI with ver-
tical motion. Duration, 15 seconds.

20, 13» 31™ [20, 9:31 p. m.] Borongan, Samar. Oscillatory earthquake of intensity
IIT and five seconds duration.

21, 13® 18™ [21, 9:18 p. m.] Claveria, Cagayan. Light earthquake.

24, 2" 56™ 18** [24, 10:56:18 A. a.] Daet, Camarines Norte. Oscillatory earthquake of
intensity III and five seconds duration.

24, 4" 40™ [24, 12:40 p. m.] Bangui, Ilocos Norte. Light earthquake.

24, 13" 18™ [24, 9:18 p. M.] Davao, Davao. Light earthquake.

27, 13" 00™ [27, 9:00 p. ».] Pamplona, Cagayan. Light earthquake.

27, 16® 56™ [27, 11:55 p. m.] Bangui, Ilocos Norte. Light earthquake.

27, 17" 156™ [28, 1:15 A. m.] Bobon, Samar. Light earthquake.

28, 18" 10™ [March 1, 2:10 A. m.] Port Lamon, Surigao. Earthquake of intensity III
and three seconds duration.

28, 19* 01™ 59°* [March 1, 3:01:59 A. M.] Cataingan, Masbate. Strong earthquake of
three seconds duration. Slight damage in stores.

10
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No. Date Phase Time A Remarks
A Wi 8 Km.
66 1 iPNEZ 1 44 24 2,666 | Compression?
iSNB 48 PR e s
LNBE - PR TAR] R N .
MnN B8 LIRS aas P
F i ] (et CENR T £
66 1 igm 7 30 gg 120 | Compression? Felt in southern Luzon and northern Mindoro. !’
NI e v ey e e e sl
F e (S sl |
68 2 iPz 7 11 48 1,645 | Compression.
SNBE ) VRSSO
LN ) . 15 [ 1 1
MNE ety ] R
F v DR (AN =]
71 2 PNBzZ 283 24 382 4.620
SNB Y i SRS
MnN A0SOt
F A R N S O N
72 3 iPNnZ b 84 89 4,665 | Dilatation. 9°S: 159°E, by U. 8. C. G. 8. 10.5°: 169.4°E, by J. 8. A,
SNB 4Y OF eadtacuas (Tentative),
F g 1 RRAESE LTS
T4 3 iPNz 20 24 47 9,066 | Compression? i
SNB S0t O Slaasgpt T
F o BCh; | B e A
11 4 iPz b 27 42 5,810 | 9°S: 166"E, by Wellington.
SNBE B 00 Leksnsac s
F s PRl LR | * et St e
79 4 {Pz 11 86 36 1,100 | Felt at Davao.
SNB R S ARG
F LBV & ks i
838 7 ePNzZ 4 14 438 3,290
SNE 19 34 cencsnans]
LNB 22 46cal... .. |
F 6 08
89 9 ePNzZ 11 60 G4 3.645
SNE 66 OR ad |
LNE 12 00 0OBbeal.
M~ 02 60ca
F 30
92 11 ePz 18 40 BO 850
SNBz U ] SN
F 19 88 Tl
96 16 ePNEZ 18 57 22 4,520
SNE ML B e
! MNR LA T el AR
F et TR SRR
97 17 ePNEZ .18 66 2T 510 | No time marks on Galitzin records. .
SNEZ Ll ST 4
F B ST TP S WA e e g
|
98 17 | ePEz 19 46 36 3,665 |
SN | 3G B R e
F gy ARG e T SWIEE
99 | 17| ePNEZ 23 16 16 1,465 |
SNE R T R A
| F T e |
1
103 20 Pz 2 456 66 1,800 |
SNBE (0 A - S RS
F S 5 et S S S
104 20 iPz 3 53 10 4,680 | Dilatation. 9°S: 156°E, by Wellington.
ePNBE [ RS N
SB s S ,
Mg 8- 0 SN
F s R TR
106 23 | oPnmz 10 12 24 3,135 | Dilatation (7). |
| iSe - YU SRS
LN W R AOCIEt L
, F xS SN I
107 23 PNE 16 54 49 3,235
SN e N BRSNS
F | 16 45 SET RN !
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