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INTRODUCTION

SEISMIC STATIONS

' The. following is the list of official seismic stations. Moreover, all the meteorolog-
ical stations, official and cooperative, have instructions to report all perceptible earth-
quakes.

|
N - Nnrth Ellt . .
ame Province latitude | longitude Elevation Equipment |
—— i —
O 4 0 ! m.
! : Galitzin-Wilip seismographs, 3 components.
| R et Magiin, - et = - : 14 385 120 B9 2.6 {Wiechert inverted pendulum, mass 1,000 kg.
| e $FD l;lprjmqtnl pendglu3ms. mass 20 kg. each.
it Diem ssede Mountain ____._____ Icentinl seismograph, 3 components.
& ‘:11 16 25 120 36 1,512.0 .{W_lechert inverted pendulum, mass 200 kg. ,
B‘;m L ot e DN | e E;:;:E“ ........... lg gg %Eé gg lg g %me:;]tini seismograph, 8 components.
e — . VAR p . iechert inverted pendulum, mass 200 kg.
T I e | ELU VNS e et 13 24 144 38 5.0 Do. y >

NoTE.—The subsoil of Manila is 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 (mid-
night=0"), insular time being added in brackets for the convenience of Philippine

readers.
The 1ntensity 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.
ROSSI-FOREL SCALE OF EARTHQUAKE INTENSITIES

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.
II1. 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.

VI. Fairly strong shock: general awakening of those asleep; general ringing of house bells; oscil-
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
panic, 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.
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P Normal first preliminary tremors; longitudinal waves which have passed below the con-
tinental layer.

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

B 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
& continental 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 Norma] transverse waves reflected ‘“n” times at the earth’s surface.
SeS Normal transverse waves reflected from the outer surface of the earth’s core.

ScPcP 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.

Mn 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.

=

g o -~ i

Free or undamped period of the seismograph.
Static magnification.
Ratio of successive damped amplitudes.
Friction constant.
A. Jesuit Seismological Association. Central Office at St. Louis University, St. Louis,
Missouri, U, S. A. -
U. 8. C. G, S.United States Coast and Geodetic Survey, Washington, D. C., U. S. A.
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| N-S component. E-W component
| |
Date | T b
Tu l V € ? Tu V € Tj
= |
1932 | !
T e e N DR Y 189 2.4 | 0.026 4.6 202 2.7 0.029
e SRR i SN R, I R4 196 2.4 0.029 4.7 202 2.6 0.028
e P PO R R I 4 4 190 2.3 0.029 4.6 197 2.5 0.033
IR s & e s & i Bl U 201 2583 e 109029 4.6 200 2.6 | 0.026
L e AR G T T T g 1 4 4 201 2.3 0.026 4.6 200 2.3 0.026
A BN RS R VSRR (S 4 4 193 2.4 | 0.023 4.7 200 2.6 | 0.025
CONSTANTS OF THE GALITZIN-WILIP INSTRUMENTS
;
| PERMANENT CONSTANTS
| s : : |
N-S E-W Z |
T TR | e e R 0 VO R R S e R 126 8gi. s = Tl Bl oo 0 11.0s
NI TR TG LG 1 o e e T R S R (T el 5 100.5 em.__| 100.5 em.__| 100.5 cm.

b e to IniNMOEraphss - . S ST U b e Ch e 500 cm..... 492 cm.____| 450 em.
Radaasd pendelumilengths. - - - o L ceoao 11.52 em.__| 11.40 cm.__| 14.82 cm.
TEMPORARY CONSTANTS
Seismograph period, T, - - ____ SE ey Tt ADri] S 12. 567 11.83 9.0
Costhcmt ofdMnpIng = . oot coislsosduat Apnl. 2. - 017 —. 075 1.25

Eramaenmsion fsctor, - . - o il i April_____ 97 80 200
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JANUARY, 1932
MACROSEISMIC RECORD

- — [1, 5" 53"] Butuan, NE Mindanao. Light earthquake of five seconds dura-
tion. December 31 by Greenwich Time.

1, 12* 10™ [1, 20" 10"] E Mindanao. Slight earthquake felt at Hinatuan on the
coast and at Veruela and Talacogon in the Agusan Valley.

4, 5" 30™ [4, 13" 30"] E Mindanao. Earthquake felt with intensity IV-V in Butuan.
Duration fifteen seconds and direction apparently from the east. Reported also from
Cantilan and Hinatuan on the coast and from Veruela and Talacogon in the Agusan
Valley. Felt slightly in these places.

o, 11" 27™ 44* [5, 21" 27" 44'] Guam. Slight earthquake felt at Sumay.

6, 10" 55™ [6, 18" 55™] Hinatuan, E Mindanao. Slight earthquake.

7, 17" 30™ [8, 1" 30™] Pasuquin, NW Luzon. Light earthquake.

8, 19" 45™ [9, 3" 45™] Cape Bojeador, NW Luzon. Feeble earthquake.

13, 23" 30™ [14, 7" 30™] Calbayog, Samar. Earthquake of intensity III and of short
duration.

16, 4* 19= 03** [16, 12" 19™ 03"] Manila. Light earthquake of intensity II and about
six seconds duration.

17, 17" 17= 19%* [18, 1* 17" 19°] Guiuan, Samar. Earthquake of intensity V. Epi-
center in the Philippine Deep at 10° 30’ N: 125° 26’ E.

18, 20" 27= 33** [19, 4" 27" 33°] N Luzon. Earthquake felt at Basco, Aparri and
Cape Bojeador. Strong and of thirty-four seconds duration at Aparri. Epicenter
probably at 19° 45’ N; 124° 30’ E.

21, 13" 30™ [21, 21" 30"] Masbate. Earthquake of intensity III.

22, 5" 15™ [22, 13" 15"] NW Luzon. Light earthquake felt at Cape Bojeador and
LLaoag.

23, 8" 00™ [23, 16" 00"] Cape Bojeador, NW Luzon. Feeble earthquake.

25, 13" 55™ [25, 21" 55"] Masbate. Earthquake of intensity II.

30, Cagutongan, Pilar, Abra. - Light earthquake, about midnight.

51, 23" 22™ 26°* [February 1, 7" 22" 26"] Aparri, N Luzon. Earthquake of intensity
IV and duration twenty-five seconds. Motion apparently E-W.
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No. Date Phase Time A Remarks
| h. m. s Km.,
1 1 PNE B 41 47 530 | Disturbed by microseisms. Z record light-struck.
SNE R MR N ety
F M [Rnieeision
2 3 Pz | 8 00 12 2,310 | Disturbed by microseisms.
SNE PR BT At 4
MNE 08 "ta "Rt 2 Sakh
F 1 DN [l b
4 ) PNEZ 0 88 48 1,905?| Disturbed by microseisms. N. E. I. earthquake.
SNE? L STy e [
LNE? 48 89 |f s, |
MNE 4b 24 | BN AL
F ) oy { AN B ;
6 5 igm 11 27 A 2,678 | Epicenter, 13° N and 144° E by Manila, Kobe, Guam. Felt in Guam.
NE 4 i il AR EToN
MNE T | Py
F CANET MR AT T
7 6 PNEZ 5 22 27 760
SNE 8. 00" Ll ity
F R M | 0 L
o) 6 PNEZ 14 8118 7,160 | Near Fiji Islands.
SNE A0 00T o St
| o 15 06 b sadbpess
9 | 6 PNEZ 17 02 40 3,165
SNE | UYL aB Sleo oo ToN
LNE 10 80 glbngeas 'l
2 o
11 9 PNEz 10 23 40 3,925 | 11° Sand 170° E by J. S. A. New Hebrides according to Strasbourg.
| SNE | N T | ----| Baguio, dilatation. S-P—4,010 km. Horizontal data from the Wie-
| LN T U Yt | 5 s Wby chert.
| F ¥oa8b Ll |288-. &
| |
12 | 10 | PNEZ 9 58 45 215 | S and F from the Wiechert. Baguio, 150 km.
SNE N IR 2=
F | ESan'd |- mptey]
13 11 | PNEZ 18 05 36 440 | S from the Wiechert.
! SNE Vil gl | S tabe
F ) bl o et
19 16 Pnez 4 13 12 140
SNE b il T LR et v oo 0
F T I e et
20 16 PNEZ 4 19 03 110 | Felt in Manila by a few persons. Compression.
SNE 19" 1Teslxan s
F 280 Al Oy 0
22 17 PNEZ T 54 104 | 65,3557 Tentative epicenter, 10° S and 160° E by Apia.
SNE? 3y el ) IS e S
F SEIM D [ELLO055
23 17 PNE iy il e @S ) 740 | 10° 30’ N and 126° 25’ E by Manila and Butuan. Felt at Guiuan, Sa-
SNE 184 a s == =g mar. Data [rom the Wiechert.
I F ARSI 10 tan |
: ; |
24 18 PNE | 20 27 83 680 | Compression. Felt at Basco, Batanes Islands, Aparri and Cape Bo- ]
;Slﬂm Eg %1 L | SR N jeador, N. Luzon. Epicenter, 19° 45’ N and 124° 30’ E. |
“““““““ |
26 20 ! PNEZ 16 12 17 2,545 | Disturbed by microseisms. |
SN ) - Al U YT | gty g 0 \
MN ! 20088t 134 -l sue
F DO T o B S
29 24 ePNEZ 3 64 04 | 6,000 | Dilatation. 17° S and 169° E according to Wellington. {
SNE & DleodlT] K- - Jase s . | |
LNE L TIUY | | S .
| F R, R S PR . ]'
31 26 lgh’Ez 2 ﬁ gg 6,910 [ Probable epicenter, 15© S and 164° E according to Wellington.
iR [T F1 I 1, 1 G (P Tt e
LNE? 18 BV lssatanioss
ME {1 T ] BN T
| | O S U R | S i .
32 26 Pz 4 66 82 196
Snz 7 B | (R
F D g
84 | 26 PNE 5 04 083 65,8707 |
| SNE? 11 00 |
| F i TR PR e i l
8 | 27| Pnez 12 28 04 220 ‘
SNEZ VIR WS i l
F 4 FE R DL AN i
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No.

Date

37

41

45

46

47

48

R S .

49 |

29

29

30

30

30

30

30

31

31

31

31

Time

JA |

S = s

Remarks

Centre

m. a.
13 48 44

50 14

54 60
14 00 30
156 43

16 46 43
62 44
16 53

19 07 27
18 15
35

|22530

26 138
35

3 12 26
18 37
20

1119 11
26 16
38 30
8 34

12 48 22
62 31
13 12

21 26 52
32 00
22 11

1 26 02
31 02
36 39
39 32
2 23

42 38

48 34

54 23

b7 58
5 44

16 08 43
14 49
20 18
24 11
17 382

21 42 15
46 30
22 12

23 22 26
23 16
a8

- e e R S .

- ..

- . e

- - - .

bl
I e _

2,655

e _F &

- S O

- e B e
- e S

----------
----------
——————————
L e ——
. .
e I
-

- o

0=13:40:00. Compression. Horizontal

Same epicenter as No. 36 by Manila, Hong Kong, Batavia, Amboi
Data from the Wiechert. SR el BOIDE

Medan.

Baguio, S-P=200 km.

Epicenter probably related to that of No. 36.
of determination because of overlapping with p

Dﬂ'l

Do.

Atjeh, Sumatra, according to Batavia,

Felt in Aparri, northern Luzon.

' data from the Wiechert.
Epicenter, 7° 80’ S and 156° E by Manila, Phu Lien, Zikawei, Bata-

via, Hong Kong, Riverview, Apia, Amboina, Wellington, Adelaide.

Other phases difficult
receding quake.

In addition to the above there were fifteen insignificant or undecipherable disturbances 1
_ on the following da f
January; 4th, 6th, 8th, 12th(2), 18th(8), 16th, 20th(3), 24th, 26th, and 29th. i
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FEBRUARY, 1932

MACROSEISMIC RECORD

9, 21* 10™ [6, 5" 10™] Mindoro.

Strong earthquake felt at the Halcon Rubber Sta-
tion, Baco.

8, 11" 55™ [8, 19" 55"] Hinatuan, E Mindanao. Light earthquake.

13, 9* 10™ [13, 17" 10™] Butuan, NE Mindanao. Light oscillatory earthquake of 25
seconds duration.

15, 12" 15m [15, 20 15" ] Davao, SE Mindanao.
15, 18" 23 34=* [16, 2" 23~ 34"] Ambulong, S Luzon. Feeble earthquake.
16, 14* 30™ [16, 22" 30™] Masbate. Earthquake of intensity III.

20, 11* 26™ [20, 19" 25™] Talacogon, E Mindanao. Slight earthquake.

21, 2* 356™ [21, 12" 35™] Guam., Slight earthquake felt at Sumay.

21, 7t 33™ 17%* [21, 15" 33™ 17°] N Luzon. Moderate earthquake felt at Aparri for
ten seconds. Felt lightly at Cape Bojeador and Pasuquin.

22, 14" 03™ 24=* [22, 22" o3 24'] SE Luzon. Earthquake of intensity IV felt at
Naga. Preceded by a noise. Felt also at Tinambac.

23, 12" 45™ [23, 20" 45™] E Mindanao. Light earthquake felt at Hinatuan and Tala-
cogon.

24, 4" 40™ [24, 12" 40™] Cape Bojeador, NW Luzon. Feeble shock.

24, 18" 17™ [25, 2* 17™] Basco, Batan Islands. Earthquake of intensity II and
short duration.

27, 11" 30™ [27, 19" 30™] Lais, SE Mindanao. Light shock.

28, 3" 17™ [28, 11" 17"] Basco, Batan Islands. Earthquake of intensity IV and
four seconds duration.

29, 7" 30™ [29, 156" 30"] E Mindanao. Slight earthquake of 25 seconds
at Butuan. Direction apparently NNEGSSW. Felt also at Hinatuan

29, 11" 45™ [29, 19" 45™] Mambusao, Capiz, Panay. Slight earthquake.
10

Earthquake of intensity IV.

duration felt



SEISMOLOGICAL BULLETIN FOR 1932

INSTRUMENTAL RECORD

No. Date
52 1
56 3
57 3
58 3
&9 1
61 5
63 6
65 8
66 8
67 9
68 9
71 12
72 12
73 13
77 14
78 14
79 16
81 16

19.2° N and 76° W by J. S. A.
20.5° N and 74 .5° W by Strasbourg.

No. b6 still recording. Northwest of Bonin Islands according to Kobe.

N-S cylinder stopped at 12:18.

E-W cylinder stopped at 7:04.

Recorded at Guam, 180 km. -+
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19.3° N and 76° W by U. S. C. G. S.

In region of New Hebrides by Riverview, Wellington, Manila.

Felt very slightly at Ambulong.

Phase Time A

k. m. s Km.
PNEzZ 14 24 653 540
SNE - TN 1 VEN POt e !
F |y (R [ A 2
PNEZ 6 356 31 16,856
INE Y R R T
INEZ B0 e e s o
LNE (T 1 U o |ERE RS0 N
PNE T 88 B7 1,55607
SNE? " G TR | S T
F BHUEIA S $5 B A= SN
PEz 14 39 07 4,690
SE S0V P RE Ve SR
F Y0 (¢ SRRt (- S R S
PNEz ... 20 20 4,646
iISNE y vt Tl | Speamscdiber, |
LNE Vel o AR A )
F G ¢ I T | T 0N
PNEZ 13 49 00 3,080 |
SNE sy R e .
LNE N D Y et S
F i U VL R SR | RN W o
PNz 17 50 30 4,820
SNE g1 T DA 3
LNE 185 08Cr R IS s e
F 11, 5N C SR | TR ST
PNz 19" 41 11 1,850
SN 4 (RO WES RS LA
M~ SR 00 e e
F ORI S RIS
PNz 21 21 bé 820
SN 1, Ol o] L SR
mN 26 32 I ..........
F S8l o oESE A Lo
PNE 17 07 46 4,285
SE b BT O (SN -
F SONT AR
PNEZ 20 84 12 2,645
SNE SRUHD S ke
F 73 R | e et
PNEZ 1 08 31 7,390
SNE 1T 28 iai lar il st i
LNE 20 Ve fERa o e
MNE 84 CAR: Rt ot el
PNEZ 2. 07418 1,410 | No. 71 still recording.
SNE 098y TN S e
LNE JRRTD 108 U | S = s e
F BRI L e B
PNEZ i A 2,656
SNE i LR S L
LNE 4 LG, T VRS LSS )
MNE o T Gl U SR S
F SONTBOET R e
PNEZ 12 00 45 6,880
SNE OBSEY li=ste i oo
LNE SRR U] [N
MNE i v o T
F Bl Nl s i
PNEZ 28 24 16 6,735 | Dilatation.
SNE DL 8B |eadeniis 53
PsNE B &9 8o diis. A
SR1E 50 O ] | SRt :
LNE 71N ) ] R W
ME A8V [ N
F Qav R B e
PNez 0 46 20 2,686
SNE DO ST skt s
F AR AT Y [ s At
Pnz 18 23 84 146 | Compression,
Pr T SRS
BNE R SR e
F 31 S
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