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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.
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: North East . ;
Name ‘ Provirnice latitiae 1 longitude Elevation Equipment. |
i Fozse bl - s ool e el el S ot |
O ’ 0 r m. |
' | Galitzin-Wilip seismographs, 3 components. |
Manila_ _________ Manila _______ 14 35 | 120 59 2.5 |{Wiechert Inverted Pendulum, mass 1,000 kg.
' ’ $wn Hinriznntnl pent}.’ulumu. mass 20 kg. each.
) : icentini seismograph, 3 components.
Baguio. ... Mountain._____. 1G17Eb 12:1120:::88 1,512.0 {Twu Horizontal pendulums, mass 120 kg. each.
Ambulong_______ Batangas______ 14 0611 A21+. 0 10.5 | Vicentini seismograph, 3 components.
T T Eaaeeeig AFOSAn, . ... .. : 8. 56 | 186 32 2.0 | Wiechert Inverted Pendulum, mass 200 kg.
APRBR SR EINY_ S11:Gilsd . 2SR TG 13 24 144 3 5.0 Do.

T - _ - - ——

NoTe.—The subsoil of Manila is aluvium.

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 intensity of macroseisms is given according to the Rossi—Forel scale.

The instrumental record is that obtained from the seismographs in the Manila Ob-
servatory. The record for January and February is that of the Wiechert Pendulum.
The record for March is, for the most part, from the Galitzin—Wilip instruments. The
record for April, May, and June is that of the Galitzin—Wilip instruments, except
where noted otherwise.

Beginning with April 1st the amplitudes are those of the seismographic record.
measured in millimeters.

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.

III. 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. Shoek of moderate intensity: felt generally by everyone: disturbance of furniture, 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;
panic, without damage to buildings.
VIII. Very strong shock: fall of chimneys, cracks in walls of buildings.
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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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SYMBOLS AND ABBREVIATIONS

Normal first preliminary tremors; longitudinal waves which have passed below the
continental 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
continental 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 crust.

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 than the L. waves.

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 emergence 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.
Free or undamped period of the seismograph.

Static magnification.

Ratio of successive damped amplitudes.

Friction constant.

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.
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NEW SEISMOGRAPHS

The seismic equipment of the Central Observatory in Manila has been augmented
by the installation of a complete set of Galitzin—-Wilip seismographs. Owing to limi-
tations of space and to local disturbances the various units of the installation have
been separated more than is the usual practice.

The three galvanometers and registration drums are in a specially constructed
dark room in one of the ground-floor rooms of the astronomical building. The wall of
the dark room commences about 10 ecm. from the floor, to provide some ventilation, and
the space is covered by a light trap. A ventilator is placed in the ceiling of the room.
The galvanometers are grouped on one small pier and the drums distributed on three
sides. The galvanometers are clamped to a common rod set in the pier to prevent them
being accidently knocked off or jolted out of position by an earthquake. An additional
reason for placing the galvanometers in this building was the advantage of a greater
distance from the street with its disturbances.

The vertical component seismograph is mounted on a pier in another ground-floor
room of the same building. This room is circular in form, with masonry walls about
21 feet thick, having been built with a view to future astronomical installations. This
circular room is surrounded on all sides by other rooms thus affording a very constant
temperature. A Celotex cover was made for the vertical component and a thermo-
graph placed inside showed a daily variation of temperature of less than 0.5° C. The
circuit connecting the vertical component to its galvanometer is about 90 feet 1n
length.

The horizontal component seismographs are mounted in seismic room which 18 on
the ground floor of the meteorological building. This room contains a massive, pyra-
midal shaped, masonry pier, 5 meters square at the base. It extends to a depth of
four meters into the ground and goes up to, and through, the meteorological obser-
vatory and office on the second floor. In two edges of this pier niches were cut back
to a sufficient depth to provide shelves for the seismographs. This room is near the
street but as the disturbances are of very short period and mostly vertical displace-
ments they have no effect on the twelve-second period seismographs. A very constant
temperature can be maintained in this room by controlling the ventilation, especially
since the room faces the northeast and is fully protected from the sun. With these
components the constancy of temperature will be of importance only so far as it affects
the resistances. The circuits connecting the horizontal components to their galvano-
meters are 390 feet in length.

The time is put on the records by the new Shortt Synchronome clock, just re-
cently installed in the observatory. It gives a break of two seconds every minute,
and a break of five seconds at each hour. The current is obtained from the lighting
circuit of the building. It is stepped down to six volts by a heavy-duty bell-ringing
transformer and then sent to the clock and magnets through an aluminum-iron rectifier.
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NEW SEISMOGRAPHS

CONSTANTS OF THE WIECHERT INVERTED PENDULUM
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Galvanometer periods. ... . ... .... _...
Galvanometers to drums. ..
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Reduced pendulum lengths. .~
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TEMPORARY CONSTANTS

Seismograph period. T, ..
Coeflicient of dampmgi{

Transmission factor.
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No. 374. August 19th, 1929,

p;‘l

12 8s..

CORRECTIONS

23" 50" N. instead of 22° 50" N.

No. 480. November 17th, 1929. 0=3h 43m 05s. 6~ 36" N; 126" 42’ E.

1 To

~3~1~300~100

11.62 em...

CONSTANTS OF THE GALITZIN-WILIP INSTRUMENTS
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15, O 25™ [15, 8" 25™] Mindanao.
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2, 23" 00™ [3, 7" 00™] Mindanao. Light earthquake at Cateel.
9, 5" 10™ [9, 156" 10™] Guam. Earthquake reported from Sumay.
12, 8" 06™ [12, 16" 06™] Tablas. Earthquake of intensity II felt at Odiongan.
Earthquake felt in SE Mindanao. Reported

from Lails, Malita and Talacogon.

at Ormoc.

and Talacogon.

16, 1* 14™ [16, 9" 14™] Luzon.
20, 13" 04m™ 19+* [20, 21" 04™ 19°] Mindanao.

Epicenter in the Mindanao Sea.
21y, 4% 4™ Gijs* 121, 12" 47* b67°].  Luzon.

15, 22" 20™ [16, 6" 20™] Leyte. Very light earthquake of 15 seconds duration felt

Light earthquake at Baguio.
Very light earthquake felt at Butuan

Earthquake felt along the west coast

of Northern Luzon from Pasuquin to Baguio, with intensity VI at Laoag. Epicenter in
the China Sea at about 120° E, 18° 10’ N.

24, ™ 00™ [24, 16" 00™] Catanduanes. Light earthquake at Baras.
25, 1" 40™ 25%* [25, 9" 40™ 26"] Mindanao.

Earthquake felt over the entire SE section

of Mindanao, from Glan on the south to Talacogon on the north. Epicenter at 6.6° N;
126.7° E. Same as November 17, 1929.

INSTRUMENTAL RECORD

No. Date Phase Time /s Ay Ag A Remarks
h — :
3 h- m. & [ | ‘ [ is K-.
1 iPHn " nT 2‘ ........ ' s ]IT !
ig, RS Sl o o SN
o | Sra R R | 7
' I
1 iPNE e A 08 boncioana | 125
iSxe TR 2 8 T ST — 4
F b1 ‘--- ...........
8| Pym |10 &1 48| f b . 295
ISk R T et cTailey o8 R
F 51 L. F, PR AR
{ | |
BB P IR S T - s 1416 |
iSg | R R ORI I i et WPt | ST e
F i R Gt SRR (D Sotla g TR LMD SRS
S i IR A L ________________ | 1420 |
ES 23 “6 ----------------------------- |
Em BRI | Eorsicrssl |
| h | |
b iPHE &b A o SRR e SR 4730 | O=1:19:41. Hong Kong, Zikawei, Batavia, and
PRinE e 1 i R STy R TR Manila indicate epicenter near N. Saghalien.
PR3N Ry AR TS, (R Ty AT Rty |
iSNE > SRR ANOET S SR B |
PSg S G gy R I _______________________ |
iE 34 49 SR} e 7T PR
mN 37 38 | 6.8 | - r SRS TR |
mEg 37 50 7.9 | T iR |
F A R e
5 iPye - e 3880 | Begins in minute gap. Japanese earthquak
| 1ISg s - WSRERSEEE) DTN SR, SRS, '
P TR ALY, A S AT
|
14! eNp BECIR o R e .k i bl A | Begins in minute gap. Felt in Samoa. |
| Sg T MO AL s e e |
FALem R N TN A SIREN
I | -
T SRR T e ] (TR St 165 |
. s 30 48 =
A 32 B e - | |




8 L}

© SEISMOLOGICAL BULLETIN FOR 1930

Instrumental Record—Continued
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No. | Date | Phase Time HODAY DIMAT A Remarks i
25 h. m. s 8 I M Km.
10 17 | Py whrpit acint. balweios |l sing J 280
r iSng R N R N
F e s e vacnend R lilimgl ewiard, spint fpm i B 1t r
L ', "_‘. 2 . : | -
12 18 | iPxg (e 0 i ¢ cir B ol infpen gt . ________ 4140 | 0 =17:08:49. §5°S; 153¢ E, by Riverview, Melbourne,
iNE 5t VTSRS TRl RS R ' Manila, Zikawei, Wellington.
, | INR 1o o) R FANER o T RISy
| PIBTHD! ahig 17 Cog BEUDILIRE 1 il FEy |
| [N 1l | ol SRR RIS G e
. mp SERER R A Lrie i AT '
F mismgadf]| is_ s #aupitl Haa _te el .. ,
| 1&' 19| ePyg |12 66 82 | ... ... ---L..--......r 420 |
~ ISng e e SRR T gl S PR
 iSng S7 g8 L ... | - Pl pariise
I | i R 18 103% aslaund _,__,_____t____,,‘_p___. 34 |
14 20| Pyg o 1) V2rlbisoedgl dily - by 4760 Approximate 7° 80' 8; 168* E, by Riverview, Ma- |
Sne 25 BDT'- ________________ ‘ ________ el A nila and Zikewel, f
F I | e SR b i L a2 . |
' | | |
16 20 | oPyitadl oie lnundl TR el . ! 670 = Felt at Butuan, Mindanao. |
eSng 06 e aadin il
* # # H 24 35‘ snmm=slogesmee= ’ -------- t -------- '
_ : _ _ : s T i---L‘..‘*
16 ! o1 ; * HPH'I I* 4 47 57 f_S03 po oo ROSHIA : 400 Felt in NW Luzon. Epicenter in China Sea.
|  iSxk Y1 SR k. RO
o= | | i g
| ISyr SO e BN O RN = (P
‘ i F ' ﬁ H - "“""P"‘;i*iﬁun & - “-am o8-
18 | 3_3[ iPne ' 17 24 00 . 1307 Begins in minute gap.
IFNI U Ll O S o .
| | F 28
| 20 | 2 | iPyg 1 40 5 1. s | jos0 66 N;126° 42’ E,
iISxe 7L TN B Same epleenter as November 17, 1929,
| my QAT GCF T M [ &
r my 43 53 7.5 50 cujeeeca
| | f AT 48 55 | 88 Laouaws 40 |...
. F 1 27 e W e
21! 26 ePyg v U e o e 630 Disturbed by microselsms.
| | eSng 23 4. . :
F el AR FER N
22 | 27 i H:n S | 3 | B4 Felt in Formosa. Disturbed by mieroselsms.
| 39 : =k,
23 28 eoPy 6 28 44 ... o TR e 6800
| iPg e T TR, : vttt <%
| SNg 36 05 SeY vt s s
| F O VR TR SENna 2
25 | AR TR e T T ORI St 5800
| | F T LA AT v fatirer) el M
| B oatt 20 L AR LG B8 §9iiiv. s 8 90
ISng | TR L) S Rl CIE, R
| | " 17 03 = s i
28 30! EEHE gt oty calne el MUSREN IR 175
| T Uit ORI b %
| F 17 WL e R i
| 29 R R S et S KRR 11 -
! iSxe e T TR e
; l | F 31 i sstpell £ N T i
e g e PR T S S SR S Y
| | S\ ) T S
prov o e s st P S
| 31 S F 0 G et S SO SRS, SR 620 | Disturbed by mscroseisms,
| | iSxg il D S Cealer AN NSNS
: iSg &Y SRR R s sy et
‘ F B ShEeo s o Stk HONRCE NI
32 31 eP\y st ael o S RONION SOPETIES M 360  Disturbed by microse‘sms.
iSH 12 33 it ok L T AE SR, SRR
|

17th, 21st, 24th, 29th, and 30th.

In addition to the above there were five insignificant or undecipherable disturbances on the following days of Jar GATr)
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3, 21" 40™ [4, 5" 40™] Catanduanes. Earthquake of intensity III at Virac.

5, 22" 30™ [6, 6" 30™] Panay. Earthquake felt at Janiuay.

7, 5" 58= [7, 13" 58™] Luzon. Earthquake of intensity III felt at Cape Bojeador.

9, 8 22m [9, 16" 22"] Mindanao. Light earthquake felt at Butuan.

10, 17" 18 [11, 1" 18™] Luzon. Light earthquake felt at Baguio.

11, 9" 40™ 00** [11, 17" 40™ 00°] Mindanao. Earthquake in the Agusan Valley. The
center seemed to be in the upper part of the valley near Veruela.

23, 14" 15™ [23, 22" 15™] Mindanao. Light earthquake at Talacogon.

23, 14" 55 [23, 22" 55™] Luzon. Light earthquake at Legaspi.

25, d™ 17m 53+* [25, 13" 17™ 53°] Mindanao. Light earthquake felt at Malita. Epi-
center 1n the Pacific.

26, A. M. [26, A. M.] Mindanao. Earthquake of intensity II felt at Cotabato.

26, 10" 50™ [26, 18" 50™] Luzon. Earthquake felt at Kapangan.

28, 1" 53™ 47+* [28, 9" 53" 47'] Lubang. Light earthquake felt in the town of Lu-
bang.

28, 18" 40m™ [29, 2" 40™] Lubang. Earthquake of intensity IV felt in Lubang.

INSTRUMENTAL RECORD

= - SEe _-1 -G]S e iR s s s a8 0 . 3 R
No. Date ' Phase Time T Ay | Ag A Remarks
1 | | By M. 8 8. M L . Km.
33 | 1 iPnp R e ST | | Y
iSNp GBRERRE Wt el e | e
F H8 i R [ RSN | R R | S
34 1 R SEERE ST VST 1k RS | | St 680
iSxg QaINGINE o TV o T s L = 10
F STERPEPa. =
35 1 ) 16 8822 . 2o Bt AR 245 |
iSum TR 3N S
F 52 SN e, BN 15 ¢ 4%l e b ame a]
6 2 1Py Py T ke e S SO S el 6680 | O=14:55:51. Aleutian Islande by Zikawei, Hong
PR1g ORISR o L Roen s e - 1 Kong, 'Batavia, Manila, and Phu-Lien.
iISNE ] 185 ¥ V) e e ¥ TT A | XN ) e
PSHE 14 34 BT PO e T |
m 17..15 7.8 i ________ 10 |
I 16 24
87 3 eNE SERSANGREL et o ook :
F 3 24
4K 3 (i R IR OB e e o S 117
iISNE 01 17 i 20 1 1
F 06 LSt 1 L Rl R
|
99 5 iPng I8AAE ™ O8L oo . 5 S [ 240
| fe AR 410 Wl | atW | &
F 1 17 04 FLICaN | e (TS e
40 5 '{oe wrpet ligod 43 B 3 AL | A R
| F 21 09 |
42 | 7 ePye | 16 40 156 [Beims S S S SR 38907 0=16:833:06. West coast of Sumatra, according to
; PR2x /5 B VU S i 1 S G KN | Batavia.
' SNE? | 46 44 | ________ l_-_-_---l_ _______________
.iLE J BHESRD G SRS e |
F :17 43 |
43 8 enE IR G S Sl sr i Sl S 1 R O [
F (T Lo e SN | 2% ooty
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No. | Date | Phase Time T Ay ‘Ap A Remarks Centre
] .
h. m. s. 8. A It Km.
44 11 enE )L R T PR R (e ) S| | S 1 e e Disturbed by microseisms.
F Bl A sl .. ol . sl -k | R TS
45 11 iPyg < (i ST 1) (e | T [ 250 | Northern Luzon. Disturbed by microselsms.
iISyg ) 1N et s olilinge s D o pee el | e
F 37 Sisaaliiyd o _ladayeyite s
46 12 PHII 4 25 loosldeninddlieas  Jebei | 820 | Begins in minute gap. Disturbed by microseisms.
ISng R L R [ | f T e
F 878 573 TR LIRSS AT JRNGE
47 12 eNR 67741 igg PALMDIIIIEA | JORIMBDIIIE Disturbed by microseisms, 41° S;177° E, by Wel-
F T 280 rsmaltl watle ssatbilee: colh I8 Suaa lington.
48 14 iPp 1BIME0 8 B2 Lot vseic ol e s - 4 | 9200 | O=18:38:29. Destructive in Crete.
SN &7 G ¥ ) iommsecse o . omonelliM) g o] e scnimo
F 2R5%d Bu_ashunrities wel |
49 14 Pxg 205620800 ives _Hull | apse 8800 | 0=20:40:30. 279 S; 170° W, by Batavia, Hong
SNE U SRV e | B R WA i s ...l Kong, Manila, Zikawei, and Riverview.
PSy 02 41 e ot LR g e
F 227 08 Munlatet Sl ool coloed e M o
51 6y | ePyp BaniSe b ne 5 dba oot sal ey Disturbed by microseisms.
F O e P e . e T e
52 17 SENmT | 221067 BOT[Ee Step FINEME . e 345 Do.
ISNgE BT BN | S e N e I P T R
F 4 Vi | SR L US| IS iy (e R (T T
I
53 18 | ePng (R 7 R e 8 LRt T [ o S e 117 3
iSNE S0 11 |cccogBRBiNeaties |3 b Bmnlar: sesry 1|
ol |
54 18 EENE [ FORN 19 SR R o] [ R 117 | No. 63 still recording.
ISNE SONS Bd i S e sl e
F ) S SRR ) SR T o=l TR Lo
67 I Oy R T sy G AT | SRRl 180
iISNE Bl Y e aia il o tiied | SUSSENCHN | AR
F 3R et Tl SR | RSSO | DNt | S
658 20 eNE 8y LS A TS SRR ] Pt i 45657
S ey Ve O T I T
F a0 i e TS R e et s | =L o BT s -
59 21 ePnE O OO Al 5 e s [T e e e T
F IR e T e o o] SR
60 AT TS R T o A s [ 120
iSNE ) PN ST | S
F Ol P (RS (L e e
61 22 eNE b ) ST R | L S | | | |
F i e e | el RS TR | e ] | S
63 | 23 ePy DL ABR OB | od SIS B W 640 | Epicenter in Mindanao Sea.
ESN 48 07 _________________________________
F £ 25 1) LR [ e N o Sl
64 24| iPym |20 54 07 | ____.__ L AURT R et | 13880 | 0=20:51:14. 8° N; 118° E, by Batavia, Amboina,
| mpg 66 20 3 S [ ey TR i Hong Kong, Manila,
iSnE 568" 26t - L DR A S TR |
SRin BOAORE S i L e |
mﬂ 57 24 1 B.ﬁ ________ 95 ........
I i o O RTINS | SR N
my 68 01 (% 1 SOk e cat e e
mE ' 59 27 7 . 0 ! ........ 65 ........
! F o LUS T G FOTO e N | T ] | e R
65 25 PN Yol by e sl PTG RN E e 1411 | 4.2° N; 128.25° E, by Batavia and Manila.
SN -7 i | SR | Mgl Y SRR TN -
F BT Eeee o s 1275 i, TR R
69 28 ' ePyp B8 ATalwsdelt. b b . 185
| p SR T SR T T ORI SEPRTEN S,
| R T e R TR RS N RN
71 28 | _ ePygp it e R L e /AN 2420
iSg 3 ash o SIS FE TR ISR S |
l F 23 49 e A e v s [ et s | f
| |

e ———N = S— = —_

In addition to the above there were nine insignificant or undecipherable disturbances on the following days of February -
Tth, 16th, 18th, 19th, 23rd, 26th, 27th(2), and 28th.
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