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SEISMIC STATIONS
The following is the list and data of stations equipped with seismographs.
Name [slands lﬂi‘;’:&‘ﬂ IunEintuutde Elevation Equipment Substructure
e gry i m.
Manijla____ .| Luzon._. .--] 14 856 | 120 b9 3.0 | Galitzin-Wilip, 3 components. Wiechert | Alluvium and pyroclas-
inverted pendulums, mass 9565 kg. tics to unknown
Ewu horizontal pendulums, mass 118 depth.
_ g. each.
Baguio. ] . (e =l 16 207|120 "85 1,612 | Vicentini, 3 components. Wiechert in- | Limestone.
verted, pendulum, mass 200 kg.
Ambulong_ .. _|._.do_______ _. 14 05 | 121 038 10.5 | Vicentini,3 components________________ Soil underlaid by tuff.
Jataan, 6l Mindanao___. 8 656|125 82 2.0 | Wiechert inverted pendulum, mass 200 kg. | Alluvium.
Agana_______ | Guam________| 18 28 | 144 45 5i0ilsaatdo.l T S S D TR B Coral.
|

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.

T'he time of occurrence given in the macroseismic records is that indicated by the
seilsmographs 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.

IT1. 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.

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, 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 sofe ground. Small landslides. Slides in river
banks,

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

SYMBOLS AND ABBREVIATIONS

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

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

P’ Longitudinal waves that have traversed the earth’s core,
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PPn Longitudinal waves reflected “n” times at the earth’s surface. S i eslbaicil
PcP Longitudinal waves reflected from the outer surface of the earth’s core. 5 Centre J
S Normal second preliminary tremors; transverse waves that have passed below the con-
b 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.
SS 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 FFinis. End discernible movement.
i Impetus. Impulsive and sharply defined b:zinning of a phase.
e Emersio. Poorly defined emergency of a phase.
m Maximum wave in any phase.
T 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.
V Static magnification.
B Ratio of successive damped amplitudes.
T 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
1938 : y
& v € T 1+ Y - oy {
Sennayil. sewmsen o csidern® o 4.3 | 209 2.4 | 0.074 4.4 255 2.7 | 0.087
P T AR PP SRORL S i 4.3 211 2.0 0.069 4.3 i 258 2.9 1 0.081
Ly R S G S o N 4.3 211 2.9 0.067 4.4 247 2.6 0.086
L e e 4.3 21| 2. b1 [ ONOME = A" | T o5e o5 0090 !
SyPRATG Rl | EITOORES BEE J1G . 4.3 | 212 2.4 | 0.072 4.3 253 2.6 1 0.098 |
e ey dlwe e o plsyate s ] 4.2 213 2.4 | 0.071 4.3| 267 2.9 1 0.099
CONSTANTS OF THE GALITZIN-WILIP SEISMOMETERS
T, T .uz Vi
L S e R e e LSRR EE SIS SR v AR B - <% 355 12. 6s 12.9s 0 400
IR e e S R o PRI e e e R e AR e & B B B e e e 11.9s 11.98 .08 230
e e PR NS T R L N R s 21 11.6s e [ N | AR

Cf. Theoretical Seismology, Sohon, 8, J.
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MACROSEISMIC RECORD

2, 6" 14™ 40° [2, 4:14:40 p.M.] Agafia, Guam. Earthquake recorded and felt.

4, 11* 09™ [4, 7:09 p.m.] Butuan, Agusan. Extremely feeble earthquake lasting five
seconds.

5, 18" 56™ [6, 2:56 A.Mm.] Dapa, Surigao. Earthquake of intensity III lasting about

nine seconds. The direction seemed to be E-W.
12, 2" 37™ 30°* [12, 12:37:30 p.M.] Agana, Guam. Earthquake recorded and felt.

12, 13" 39™ b56°* [12, 9:39:56 p. M.] Virac, Catanduanes. Oscillatory earthquake of
Intensity V and duration twenty-two seconds. There was an aftershock of intensity V
which lasted about seven seconds.

16, 18" 45™ [17, 2:45 A.Mm.] Masbate, Masbate. Earthquake of intensity III.

18, 20" 48m 37s* [19, 4:48:37 A.M.] SE Luzon. At Virac the intensity was IV with
a duration of twenty-seven seconds. There were three aftershocks of the same in-
tensity. In Capalonga the intensity was III with a duration of three seconds.

20, 14" 30™ [20, 10:30 p. Mm.] Basco, Batanes. Earthquake of intensity III and four

seconds duration.
22, 18" 24m 39s* [23, 2:24:39 A.M.] Basco, Batanes. Earthquake of intensity II and

three seconds duration.
24, 8 15™ [24, 4:15 p. M.] Calayan, Babuyan Islands. A very feeble earthquake which

began with a subterranean noise.
26, 15® 55™ [26, 11:55 p.M.] Port Lamon, Surigao. Earthquake of intensity IIT and
duration thirty seconds.

23274—3 5
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INSTRUMENTAL RECORD

Deeper than normal.

15.7°N: 98°W; 0 =22:27:13 by U. S. C. G. 8. 16°.7TN: 98.8°W: H = 22:
27817, . R.A

1°S: 161 °E by Wellington

Felt at Virac with intensity V and at Capalonga, intensity ITI.

Deeper than normal.

No. Date Phase Time AN
K. M 8 Km.
2 1 PNEZ T 85 G568 3,290
SNE L YR U TSN g
F o7 kot L xs
4 1 PNEZ 16 16 31 2,710
SNEZ 4 PR 0 . O] | I K o
F F PR S| [ e
5 1 iPEZ 23 83 07 2,780 | Compression
L SNEZ 87 84 st o
172 3 T 1 SV R
2 F Lol 0= il CHIE S SN 2
N 2 PPpz 22 48 47 14,666
SKP PO 08 S & .
PPP P gy ] Sl |y e
PS o004 DO IR EEC AL
LN 20 (2 Vena | ESesTAR L
3 | O O 6b @ [RYFeey
11 3 i_PEz 21 s Egr LS 8,270 | Dilatation(?)
iZ 8l 40ulesassevee -
SNE 88 Zaprsr iR
F 000 - S e
12 4 PINEZ 2 41 40 2,6207
SNBE 4D AR =i E S e
F SO0 VI L Y
14 5 J_T_naz 2 89 658 110
SNE 1 T 1 N
F Glf TSI VA Sawe
16 6 PNEZ 0O 38 68 1,545
SNEZ 86 88 |_._._
F BOF R | SRR
17 7 Prz 16 88 40 3,665
SEZ b T SR T
MNEZ 4D *1Veu] AT L
F i g ) IS e
19 10 PNEZ 20 b3 .84 2.100
1Z B RN LRS5O o SR &
SNEZ ORORA e ¥ =
F 31 ¥
20 11 iPNEZ 16 17 08 2,720
SNE - (O ] [ T
F 16 02 | .
24 16 PINEZ 14 12 bH2 41,8207
SIN R "G e ST
F 1OFOBRE AT s T T
25 17 PNEZ 283 86 86 2,065
SNE Lo+ ) (O Rt s gy
F 56 _
26 18 iPBRZ 4 26 40 3,020
SNE U L [
LNE g8 Bhenl e
MNE Bh dUes] i
F R0 odin tare
28 18 ePNEZ 9 37 36 5,255
ISE B R e i T
' iN AR &
F () el 1 SRR LS S
29 18 ePNEZ 20 48 37 435
| SNE SRR O |l LT 48
F 21 3838 B2 o
30 18 PNEZ 21 47 58 165
SNE TV e | LB GENTT R S
F 65 = 38
31 19 ePNZ 2 46 35 2,3007
SINEZ Ve U U RE - I
F =L o pufee s TS wt
32 19 ePNFzZ 14 bH4 18 2,235
SNE AR i e s
F S R L e O e
34 22 iPz 16 83 16 2,845 | Dilatation.
ePNE EOG s ot e
SNE SHE R e e o
F 16 06 e e
86 22 ePNEZ 18 24 39 895
SNE BRI AT S N
F e [N
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INSTRUMENTAL RECORD—Continued
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No. Date Phase Time A Remarks
h. m. a. Km
36 23 ePNBZ | 8 44 08 9,68567| 21.2°N: 156.1°W;0=8:328, U.S.C. G. S. Feltin Hawaii.
SIN D4 47 ISR &
F R TG o 8 M s o
38 24 PNEZ 10 651 01 16,280 | Probably, 71°S: 47°W; 0=10:31.8, U.S.C. G. S. 60.4°S: 85.6°W; H =
SKP 04 G0 | 10:31:45,7J. S. A.
iNE I LA [ Sss eyt
F LSRR i I o
10 25 | eEz 17 06 15 8,745 | 34°S: 176°W by Wellington.
SNF LD LQW s - SR
F 18R o F S Rt
11 25 iPz 21 '01:..19 190
ePNE B LaG] i e
SNE 4% b8t a8 2
F )1 il | v el ol i
14 26 PNEZ b 16 b4 1,720 | P in minute gap.
SNE 198 BBy | sate eyl A
LN 4 bl {1 R
4 A8S ps B | acii.o TXED X
47 28 iPz 4 16 b1 3.000
’ ePNE b e o SRR
SNE 0 R SR R e o
LNE et gl ] [ B L
F | e A
418 29 ePNEZ 4 19 b6 4,380
SNE B0 4h0 iasete it L 1
LN 80 8hen) =t s
MNE S BOER s s
F TR ) LS ] | AN
bl 30 ePNB 10 09 b1 1,080
SNB 11 40 4 itt.
F U S I
52 30 ePNEZ 17 21 88 8,020 | 12°S: 171° E by Wellington,
SN RIS 100: e 4.
F 18 47

=S

Twenty-three insignificant or undecipherable disturbances on the following days of January: 1st(2), 2nd(2), 8rd(2),
4th, 6ih, 8th, 12th(2), 18th, 18th, 20th, 28rd, 26th(2), 27th, 20th(2), and 31st.
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MACROSEISMIC RECORD

1, 19% 11™ [2, 3:11 ao.m] Ambulong, Batangas. Earthquake of intensity II.

b, 9* 56™ 56°* [5, 5:56:56 P.m.] S Luzon. The center was in the region of Catan-
duanes Island. The intensity was VII at Virac where it was felt for about seventeen
seconds. A strong vertical motion was felt, an underground noise was heard, windows
were broken, and movable objects were displaced to the NW. OIld brick structures were
slightly damaged. At Mayon Rest House, Tabaco and Polangui the shock was strong.
Intensity V in Legaspi where it lasted forty seconds. In Daet, Sorsogon and Atimonan
the intensity was IV: in Capalonga and Naga, III; in Ambulong, II.

6, 6" 45m [6, 2:45 p.m.] Kiamba, Cotabato. Moderate earthquake.

11, 8" 02m 58* [11, 4:02:58 p.m.] Santa Cruz. Marinduque. Slight earthquake.

11, 14» 40™ 30°* [11, 10:40:30 p.M.] N Luzon. Epicenter probably in mountains ot
northern Luzon. Moderately strong in Santo Domingo, Ilocos Sur, and light in Appari
and Laoag.

16, 20" 47m™ 20* [17, 4:47:20 A.M.] SE Luzon. Felt with intensity IV in Masbate
where it lasted five seconds. Felt moderately in Legaspi for twenty seconds, and also
in Malinao, Tabaco, and Sorsogon.

18, 1» 10™ [18, 9:10 A.m.] Baganga, Davao. Light earthquake of eight seconds du-
ration.

20, 21" 17m [21, 5:17 A.m.] NE Mindanao. Felt with intensity III at Dapa, Surigao,
with a duration of twenty seconds. Extremely feeble at Butuan, Agusan.

23, O" 55m 17s* [23, 8:55:17 A.M.] Central Luzon. Epicenter in the Caraballo Moun-
tains. At Umingan, Pangasinan, the motion was chiefly vertical in several distinct
shocks. Felt over a radius of about 100 km. in Central Luzon.

23, 13" 06™ [23, 9:06 p.m.] Laoag, Ilocos Norte. FEarthquake of intensity II and four
seconds duration. | 2 o

28, 6" 34m 34°* [28, 2:34:34 r.M.] S Luzon. Felt slightly in Alabat, Manila, and In-
dang.

28, 12" 52m 25°* [28, 8:52:25 p.Mm.] Daet, Camarines Norte. Earthquake of inten-
sity III lasting ten seconds.

INSTRUMENTAL RECORD

No. Date Phase Time A Remarks
| h. m. s Km.
54 1| Pnez 7 49 23 540
SNE QU B8 foid b .
F SR ILE TN e T O )
bd 1 PNEZ 18 60 02 2.460
| SNEZ o LRy TR T TN
| 36 1 PNEZ 19 09 12 2,280 | 5.6°S:131°E: H=19:4.4 by J.S.A.4°S: 133 S°EbyU.S.C.G.8. 8
| SN ¢ Rl DS T DR e from the Wiechert. No. 55 still recording
| 57 | 1 PE 19 43 49 2,260 | No. 56 still recording.
' SE B R e
2 F 0 18 T TR I
59 '/ PNEZ 9 42 30 2.890
SE R e T
ME e T SR B S
F it U] ek SN :
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INSTRUMENTAL RECORD—Continued

No. Date Phase Time A Remarks
R: M & Km.
66 3 PN 12 b5 49 3,620
SNE 18%°00" “Hh™ |%& -0
LNE U4 @QOcR|-T MEw aw
F SRS | P
68 4 PNEZ 10 42 28 3,410
SNEB [ o e 5y (| | IR L
F L1V QT e, ) 2as
69 1 PNEZ o b B IS 300
SNE BR! = o ak
F 26 ST O
70 b iPz 2 ‘48 21 17,5656 | 6.1°N: 75.7°W; H=2:23:88 by J. S. A. 4.6°N; 76°W; 0=2:23:84 by U,
ePNE 3 130 | S S.C. G. S. Feltin Panama and Columbia
12 46 - 4o leEac T = o -
iB YNERT (TR LS S
iNE APme Y Gh il i Sl
F b BBL A B
72 b iPNEZ 9 b6 66 295 | Dilatation. Felt in southeastern Luzon. Probably a little deeper
SNEZ L e than normal.
F 185 X0RY S eIl e
76 b iPz 20 31 00 296
ePNE LN L et
SNB AU RIEEE
76 ) PINEZ 20 88 36 1,110 | No. 75 still recording.
SNE | SORT BRI S
F r ) IR | L B | T e
81 6 PNB 7 01 48 1,135 | Felt in Kiamba, Cotabato.
SN LY ] e N
82 6 iPz 7 14 20 4,490 | No. 81 still recording.
ePNE SUT et
SNE g0° 26 v .
F ] 1 SRR T R
B4 8 Pz 18 24 00 2,620
SNB v () IR PR RS
F 19 15 P L T
86 T ePNEZ 8 68 256 3,290
SNE vl L) FEEER e
F | 4 82 AT
91 H PEZ 7 86 02 7,820
SNBE gl BRAREe
F RE)” SRR T
92 H PNBz 1R 1610 1,010
SNBE L e I
F 147 8T ride et e
98 X ePNEZ 14¢ GOUSTRIN L o5 -
in i e e e
F 18, - OSSR ey
99 11 {Pz 7 03 80 5,635 | Compression.
iN DD LSS
iN 08 S - - |
SNE 100 STt
F o v PRI [
101 11 iPNB 14 40 30 400 | Compression from NW. Felt in northern Luzon. S and § from the
SN L5 Ny R [t Wiechart. and Horixontal. Baguio, 200 Km.
SE e G
F 16 20 . el
102 11 ePNEZ 17 02 21 1,946
SN Q0 B
F BB e T
103 11 ePNEZ 19 28 24 460
SNE R R b R
F ST o s
107 13 iPEZ 8 16 83 8,200 I Compression. 88°S:179°W; 0 =8:08:44 by U. 8. C. G. S. 38°8: 177°
ePN L2 SR W by Wellington.
SNxez | & e o
108 13 {PEZ 8 83 85 3,590 | No. 107 still recording.
iN SRR nE. o i
SNB S e T
=D F 0 Ul RS SRS
111 14 lgnu 8 !113 gg 6,850 | Compression. Caspian Sea. 40.8°N: 053.6°E (Strasbourg).
DR S D TR e e
F " s Ty | SRR e

ternational
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INSTRUMENTAL RECORD—Continued T )

Seismological
No. Date Phase Time A D ernaris Cerptre
h. m. o Km.
114 15 PP 8 49 81 14,800 | Dilatation. 18°N: 26°W; 0=8:27.7Tby U. S.C. G. S. 19.3° N: 26°W
SKP %o N U VR e B SR H=—38:27:45 by J. S. A.
PPP DR B |G el 1]
L L SEY | IR U] [ e
F 01 OB B | EEES S 2 4
118 16 PNEZ 20 47 20 480 | Feltin SE Luzon and in Masbate.
SNEZ b U b N | s cET R
F 3 ] ERCRIE | S e s T
119 17 PNEZ 5 25 00 2,335 | Compression. Deep focus.
SNE -2 HRC b il | e T
iz -] [ R T
F 6 00 T
120 17 PNEZ 23 156 28 1,510
SNE L8RS OB Hor < X Bae= ¥
F bb o R e
121 18 PNEZ 1 03 39 1,030
SNB 00" =80 1ol s e
LNE QT CRT « |Eumhi X
122 18 PNEZ 2 29 44 2 220 | No. 121 still recording.
SNE ) 1 4 MR | e T,
F 3 24 A
124 18 PNz o 61 ] 1.18b6
SBEZ B8 709 [ Reat Y
F 6 49 < RSN
125 18 _EHEZ 19 48 6&3 125
SNEZ Q411 0F wESEI N R
F T IR | e
127 20 PNEZ T 0160419 2,480
SNEZ 4 L | TR | SR e
F Se i |SEEEAl -
128 20 PNEZ 21 36 00 2,865 J
SNE 1 et U [T ST e
F BRI e ke
132 22 PNEZ b 44 389 2,646
SNE 48 Yl B e
F G U R =
133 22 PNEZz 6 1229 0,266
SNE ) - [ 4 RARH P ST i
F {1 ] (MO SRR
135 23 iPNEZ 0 60 17 160 | Compression. Feltin Central Luzen. 16.2°N: 121.5°E by Manila and
SNEZ i AR (TS SR Baguio.
F ) 150D Uy AT IR W T
136 23 PNEZ 17 17 44 260
SNBZ T 5t 9 U s S SRR
F Ry il i N =t
139 26 PEZ 19 65 64 400
SNE LR B R e
F ROPOTHS | T R A
140 | 27 PNEZ 1 36 gI 4,590 | Siberia, approximately 60°N: 145°E (Strasbourg).
| “1Z | B SO NS RS
SNB Y GRS G PO [T TSRS,
F 3 b USR] [
141 27 ePNEZ 31206 12 4,756
SNE 5 L ¥ T e g
F ) b 13 {1 e R TR Wi
142 28 PEz 6 84 84 120 | Compression. Felt slightly in Manila, Alabat, and Indang.
SEZ 1 L e e
F 456 e gL,
145 ! 28 PNBZ 12 52 &b 200 | Felt at Daet, intensity III.
£r SNE 7y R | e SRR
F 18- 00 7 |oaEnaReEE
146 28 Pnez | 17 85 04 | 160
SNEZ R4 SpRET
F [V G | |1 T SR
|

Forty-eight . insignificant or undecipherable disturbances on the following days of February: 2nd(5), 38rd(3), Ethis;,
6th(2), Tth(4), 8th, 9th(4), 10th, 11th, 12th(8), 13th(2), 14th(2), 16th(8), 18th, 19th, 21st(2), 22nd, 26th(2), and 28th(3).
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