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EDITORIAL NOTE.

Tre Apia Observatory was founded in 1902 by the Royal Society of Sciences
of Géttingen, originally for a period of three years, and later as a permanent
institution. Its principal functions relate to terrestrial magnetism, seis-
mology, and meteorology,* and the observations and results were pub-}
lished generally in the Gottinger Nachrichten. When Samoa was oceupied
by the New Zealand troops in 1914 the Ohscrvatory was taken over by
the New Zealand Government, and during the military occupancy it
continued to be carried on by the Disecor, Dr. G. Angenheister, with a
staff of assistants. At the close of the war the British, Australian, and
Canadian Governments were inviied fo contribute with a view to main-
taining the Observatory as efficiently as during the Gottingen regime.
When these negotiations fell through and it was considered that the
Observatory would have to be partially closed, timely help was received
from the Carnegie.Institution of Washington. It is now being carried
on under the control of the New Zealand Government, with the counsel
of an Honorary Board of Advice, and at the joint cost of the New Zealand
Government and the Carnegie Institution, assisted by an annual grant
from the British Admiralty.

In July, 1920, Mr. .C. J. Westland, F.R.A.S., was appointed Acting-
Director by the New Zealand Goveunneni, and proceeded to Samoa to
take charge. At the same time the Cainegie Institution sent Dr. H. M. W,
Edmonds to undertake observatinng and iuvestigations on their behalf.
Dr. Edmonds was succeeded early in 1922 by Mr. Aodrew Thomson, and
in December, 1922, the latter was given the appointment of tActmg—
Director with Mr. Westland as Assistant, the staff being completed by
three Samoan clerks.

This, the first report undér the present administration, deals with the
year 1921. The Magnetic Report was prepared by Mr. Westland, and
has had the benefit of his revisal of the proof-sheets.

As appendices are added English abstracts of certain papers by Dr.
Angenheister, which have appeared in full elsewhere.
. D.M. Y. 8.

* For a more detailed desoription of the Observatory and its funotions reference
may he made to an article “ The Samoan Observatory,” by Dr. C. E. Adams and
Professor E. Mareden, N.Z. Jour. Sci. and Tech., vol. 3 (1920), 157-161.
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SEISMOLOGICAL REPORT, 1921.

LIST OF THE MOST IMPORTANT EARTHQUAKES REGISTERED
AT THE OBSERVATORY, APIA, SAMOA, FROM 1913 TO 1920.

By Dr. G. ANGENHEISTER.

Poyitin of Observatory.—13° 48’ 26">S., 171° 46 30" W. ; height, 2 m.

Taz fo]lowing list contains the date and time of occwrrence at the
opicentre ; the longitude, latitude, and geographical narne of the epicentre ;
the times of arrival of the first (P) and second (8) preliminary tremors at
Apia, the distance of the epicentre from Apia, and the maximum dis-
placement of the ground at Apia in mikrons for the N.-S., E.-W., and
vertical components.

For some. of these ninety-three earthquakes other observatories have
already calculited the epicentré and time of origin : among these are
Shide, De Bilt, Sydney, &c. Most of these epicentres have been more or
less corrected to agree with the observations of the Samoa Observatory
and other later published observations. F¥or a few of the very near
euarthauelkes ib was necessary to rely on one station (Apia) only, as there
were no records from other stations available. In this case the azimuth
of the epicentre is taken from comparison of the N.-8., E.-W., and vertical
components of the very first movement of the ground ; and the distance
is «letermined from the difference in time of the arrival of the P and S
waves. This' method has been carefully tested on Tonga earthquakes, as
referred to elsewhere.



. Amplitude.
No. Date. Place. Latitude. | Loogltude. A i P. 8.
AR, AN. Av.
1913 h.m s | h.m s | h.m s o » u
1 | Mar. 14 | Mindanao Island 6° N. 125° E. 68° 8 44 30 8 556 46 9 435 260 250 ..
2 | May 30 | Solomon Islands 5°8. 155° E. 37° 11 46 47 | 11 54 17 .. 300 130
3 | June 26 | Tonga 21° 8. 174° W. 8° 457 3| 45849 | 5 011 | >400 | >400
4| Aug. 6| Peru 16° S. 73° W. 97° 22 14 25 | 22 .28 18 | 22 38 30 300 150
5| Sept. 3 | Solomon Islands 6:5° 8. 163°5° & 35° 20 51 10 | 20 58 18 | 21 3 48 150 80
6] Nov. 10 | New Hebrides 18° 8. 170° E. .. 21 12 10 .. .. . ..
1914,
7 | April 11 New Hebrides 16° 8. 168° K. | 20° | 16 22 30 | .. ) . .. .. .
8 | May 26 | New Guinea 0:3° 8. 13%-8° &, 52° 1142240 {1432 41440 6 200 170 200
9 | June 26 | Sumaira 6°8. ag° |, 90° 19 644 19 19 58 | 19 30 34 250 290 ..
10 | June 26 | New Hebrides .. 13° 8. T67° 1. 21° ' 450 8 ‘ 466 ¢ ‘ 4 58 47| 3880 360 80
11 | Oct. 6 | S.W. from Kermadec .. 32:5° 8. 1787 K. 28 1o s 3019 28 18 1 19 25 52 30 30 10
12 | Oct. 28 |, New Zealand 41° 8. 170° K, 28¢ | 0w 1 022 10 .. 10 10 16
13 | Nov. 22 New Zealand 37° 8. 177° B. 28-5° 81340 819 38 8 25 33 124 110 ..
14 | Nov. 24 | Guam 21°N. 142° E. 57° 116265 12 235 12 10 31 240 170 e
15 | Dec. 20 ' Tonza 16-5° S. 178-5°W. | 3-1° l 14 843 14 9 35 l 14 10 19 | >300 >300 750
1915.
16 | Jan. 5 | New Hebrides 17° 8. 169° E. 19-5° | 14 33 6 ( 14 37 40 I 14 41 17 1685 75 160
17 | Jan. 5 | Formosa 23° N. 121° E. 76-5° | 23 25 68 | 23 3% 23 47 21 58 57 38
18 | Feb. 25 | Fiji 21° 8. 179° E. 10° 20 36 8|20 38 24 | 20 40 12 128 138 122
19 | May 1 Kunle Isl&nds 49° N, 154° E. 69-8° 4 59 55 611 18 520 9 650 1760 750
20 | May 3 | New Guinea 4° 8. 136° E. 53-5° 4 147 4 11 2! 419 12 81 85 58
21 | June 6 | Tonga 16-5° S. 174° W. 3-2° 7 649 7 738 ‘ 7 8 1 70 208 150
22 | June 6 | Chile 19° 8. 69° W. 100° 21 28 46 | 21 42 32 21 53 19 170 110 60
23 | July 21 | Tonga 15° 8. - 174° W. 2-9° | 21 82 33 [ 21 53 18 | 21 33 38 | »500 > 500 100
24 | July 22 | Tonga . 16° 8. 173-7°'W. 2-8° | 16 24 41 | 15 25 25 | 15 25 43 | >400 >400 LR
25 | July 31 | Kamchatka .. 56° N. 162° E. 71-8°. | 13114 14224 1562 4 103 360 150
26 | Sept. 6 | Tonga 17-2° 8. 173-8°W. 36° | 1725131726 5|17 2638 >250 | >250 ..
27 | Sept. 7 | Central Amonca 14° N. 90° 'W. 88° 12037 13321 144 6 400 160
28 | Oct. 3 | California 36° N. 118° W. 72° | 656249 | 7 453 014 O 40 60 ..
29 | Nov. 1! Japan 40°N. 142° E. 68-5° 7 23 48 .. . 200 480 80

(44
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72 | Ang. 144) ! &elpt}:g(mz . CAEATN. l ,I{.'z,_'uj I"J ‘j£-5° | 17 51 ‘L“g 13 1)-6. g, L .,\II_IK: l i -
e 2l d Sl e, 1717 1, > | 237 5T i 1859 0| a0 e .
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| e 18 | Timnoer 950 ¢ o ) “
7 hIAR bl o o )
‘:é Dec. 4 I Chile | . : li 42_5 } 3% | >ggg >§gg 250
o8 : 38" | 3 13 2 13 | 11 20 30 0 | 1000
1919, 17°8. 173k w. 1208 hi1 22 e ! n 12:2 1 719 12 | 8500 >ggg 000
79 | Jan. L. e 30° 8 :s\n VYY 6° 1 7 1548 i ) a it l 200 50 | 0
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SEISMOLOGICAL REPORT, 1922.

A CATALOGUE OF EARTHQUAKES REGISTERED AT THE OBSER-
VATORY, APIA, SAMOA, DURING THE YEAR 1921.

Tr1s catalogue is a continuation of the one drawn up by my predécessor
for the years 1913 to 1920. The numbers have been made- consecutive for
convenience in referring to them.

Notes.

No. 97 was felt throughout Samoa, Toga, and' islands between them ;
some small damage was reported from Vavau.
No. 104 was reported from New Zealand ; the epicentre is probably
identical with Nos. 12, 61, and others. _
The following identities in the epicentres are also noticeable :—
Nos. 105, 106, 111, 114, and 115 are identical with one another and
with several of the earlier numbers,
No. 94 is identical with 69 and 86.
No. 96 is identical with 20, 31, and 32.
Nos. 100, 103, and 110 are identical with one another,
No. 109 is identical with 50 and 55, and possibly with 95 and several
others. ,
' C. J. WesTLAND, Seismologist.

The Observatory, Apia, Samoa, 16th May, 1923.

No. 0 ! A P ( 8 | o - A AE. | AN. [AV.
d h m s| ° | h mese|h ms ° ° " m ®
94 | Jan. 9 13 54 58 | 8 |13 87 O | Notreed. | 15 S.| 180 83118 | 70
66 | Feb. 10 1943 O 13 | 1946 6| 19 48 36 | 26 S | 176 W| 275 | 275 | 280
96 19 1814 10 |54 | 182335 (1831 12| 6S|184E | 75| 45| 1580
97 27 182326 | 5 |18 24 51 | 18 256 62 | 18 S| 176 W | 470 | 415 | 135
98 | Mar. 28 7 49 37 (85 8 213| B1247 |14 N| 91W| 105 36 ..
99 30 16 2 6,59 | 1512 8| Notreed. | 183 S| 127E | 20| 20| ..
100 | April 1 12 01525 |12 546 | 121036 | 105 | 163E | 210 | 45| 170
101 22 621 22 |20 6 25 69 | Notrecd. | 16 S| 167 E 12| 40| 30
102 | May 4 211310 | 3-2) 21 13 59 | 21 14 38 | 17 8| 173 W | 275 | 350 | 250
103 14 20 18 2) 125 | 20 24 -+ | Nobrecd. | 9 8| 164 E | 160 .. 35
104 | June 28 13 58 43 |26 |14 431 (14 858|408 |178E | 25| 25 ..
106 (July 29 028 50| 1:6 029 10| 02030 |15 S| 172W| 300 850 | 400
106 | Sept. 2 18 33 16 | 1.3 I8 33 33 | 18 33 50 | 15 8 { 172 W |[.100 | 100 | 30
107 11 4 133,75 413231 42312128 (111 E| 20| 70 ..
108 19 236 9| 16 23631| 23660 |156S|172W| 50| & | 15
109 19 23 15564 |14 | 23 19 31 | Notrecd. [ 28 8 | 176 W| 80| 160 | 80
110 | Oct. 15 4 57 22 |25 8 256! Notrecd. [ 98| 163 E | 240 | 350 | 230
111 [ Nov. 3 1228 42| 2 | 12 29-2—| 12 20:7—| 168 172W| 20| 50| 70
112 6 0?| 16 56 10 | Purely locfal (?) 300 | 400 | 800
113 11 183644 161 | 1847 4 |18 55628 | 18| 128F | 60 | 180 | 180
114 29 22 46 32| 2-5 22 47 14 | 22 47 67 |17 S | 173 W| 200 | 150 | 60
115 | Dec. 20 14 817" 2 114 848 (14 911 (15S 172W| 30| 35| ..
ADDENDA. .
101a| April 256 17 33 40 |14 | 17 36 + N | 27 8| 179 W | 250 .. | 170
10lB| May 3 104248 | 1-5/ 1043 10 | 104328 | 18 8| 172W| .. | 490 | 320
1054 | July 31 23 20 15| 1-3/ 23 3032|2381 2|15 8| 172W 300 1 350 | ..
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SEISMOLOGICAL REPORT, 1923.

SUMMARY OF THE MOST IMPORTANT EARTHQUAKES
REGISTERED DURING THE YEAR 1923,
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FOREWORD.

Tue report comprises the magnebic and wcteorelogioal data obtained at
the Apia Observatory diring 1920 The sesmological report lms haen
printed separately.  Investigators interested in rhe meteorolegical data of
earvlier years will find wselul o 7 Sunonary of the Metoorological Olserva-
flons from  1880-1919.7 by . Angenheister, edited by W Marsden and
D M. Y. Sommerville.  Observitions from 1931 to 1923 Lave been meluded
in tle anunad reports of Lhe Ohservatory,

The Observarory 1 located on Mulinunt Pennsula, | ko west of the
Town af Apia.  Its geveral conditions closely approximade w those of a
point with the same geographical praition on the open ses.  The grownds
ave aboul. 2 m. ahove mean sea-level, and ave wlmost. entively airronmled
by a ligoon.  There 1 an open exposure Lo winds from the wuorth. buk a
mormitaig-range in the centre o the islaud (Tpoluy deflects the svubli-east
trade-winds su that they are Telt as enst and nortli-cast winde.

Phe serologieal programme of the Observatory initiated in 1923 wos
carried on successfully during 1924, Fifty-uine pilot-balloon fhghts were
made ou ternational days and on other Favourable orcasions.  Fonrteen
halloous were ohserved to a computed altitude of 16 km. or higher.

A pvrhelinmeter conssting of an eighty-element Mall theomopile wnl a
Richard rvecording millivoltmeter wis set np in Decamber. A desenption
of the nstrument is given in the Mowthly WWedler Revtew, June, 1924,
vol 52, No. 6, p. 200,

A fide-gange was inatalled at the lagoon atmospherie electric stamon 1w
May, and from Jupe | to December 31 practically continuous recorls were
obtainad.

The Gbservatory was flie co-ordinating cenlre [oy the wirveless weather-
reporting system i the South UDacitie.  The Apia wireless station receivid
reparts from Avaria, Rarotonga ;. Nukualels, Tonga . Snva, Fijio Vila,
New Hebrides @ aud Norfolk Tsland.  In the case of storms which threniwnied
the Iiji Group warning messages were senl out independently by Capranm
Twantvinan, of Suva. No destructive eyclonas accurrad 1 the tropeal
South Pacifie durmg 1924, Efforis were made to ineresse the general
aceuraey at all stations.  Tn the present report sumimaries of sainfall data
are given.  In the 19256 report nwore complete data will be Inrnished of
these, stations. [t is hoped that eventunally anuual reporta will contain
fairly complere simmaries of representative stations in the tropical Seuth
Tucific Ocean.
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SEISMOLOGICAL REPORT FOR 1925.

The Apia Ovsarvalory is equipped with a 1000 kgm. liarizontal seismo-
graph and a 180 kgm. vertical seisiograph, hoth of Wiechert Aesign. These
instruments are mounted on conerete platforms in Lhe main bulld.mg above
a stratum of coral sand, which is at least 10 m. thick. The chicf details of
the more notable earthquakes registercd during 1925 are summarized in
the accompanying table.

Table 78.—Earihquakes, (525.

Muxima,
1925, | P 8. L. oo | i Epicentre,
’ : AR | AN, A
|
h. m.s |h m s [h m s | ‘ .

Jan. 18 (1217 14 (1226 3 |123640 | .. 3001 .. | 66 | Near Kurile Is.
28|17 154 17 211 | & | ¢ .. 1} 15° 1.. 172° W.

Feb. 9 |- 14°14 16" . 14 1743 | 76! BO 2 14| 237 8, 174° E.
13 |13 53 6|13 65 41 | 13 56 40 18! 15 .. | 27 S., 178° W.
24°0 543 .. 02948 | 12! 27| .. | 12| Alaske.

Mar. 22 | 8§ 46 23 .. 8 51 0| 6430 | 480 | 300 18 | 18° 8, 170° E.

April 6 (21 211 |21 321 . ¥ H 390 Al ig° 8., 173°W.

June 3| 44433 | 45348 | 56 646 | 30| 26| .. | §8 | Mear Celebea.

9| 134340135647 14 6 0| 356 26 3| 44  2°8, 142° E.
28 1 33 37? . 2 2 0 5 3 .. sS4 | Montana, U.S.A.
30 | 344 22 346 0320 290 | 200 14 1533, 172° W.

July 4| 91648 . 26 20 15 2 .. 34 | Near Solomon Is.

Aug. 19 12 27 40 | 12 40 22 | 25 15 .. 62 | 34 N., i67° L.
27 (2319 10 o 7| 2819 34 40 | b, 50 216" 8., 173° W.
28 13 7 13034 25 36 i 18 41678, 173 W

Sept. 11 | 3 33 28 33339180 | 150 ) 130 13 15° 8., L72° W.
11 3 38 57 .. 38917 | 90 105 30 13] 15" 8., 172° W.

Oct. 15 122331 12252| 123 0 ? b4 120 13| 18° 8., 172° W.
15 13311 N 134 2| 130 140 | 60 1§ 15° 8., 172° W,
30| 14 48 1 14 656 26 | 25 16 . 27 | South of Solomon

[s.

Nov. 10 [ 14 044 |14 852 | 14 18 13 | 400 | 235 | 130 | bY | 2°8., 129° K,
13|12 25 55 | 12 34 51 | 12 46 30 | 280 | 270 | 90 | &7 | 13° N, 127° B,
28|16 18 5|16 22 9|16 28'15 | 330 | 7u0 | Buv | 22 | 17° 8., 164" K.

Dec. 11 (19 48 26 | 1948 53 (1949 6| 80| 10 \‘ 18 3] 16 8., 173° WL

' TIDAL HARMONI(! CONSTANTS.

A tide-g auge (No. 11664— 19"3 Baurch and Lomls Optical Co.) was
loaned in 1924 to the Apm Observatory by the Departwment Terrestrial
Magnetism, Carnegie Institution of W ashmgtou The gauge was installed
in the la.goon staiion to determine the effect, if any, that the rise and fall
of the tide had on the observed atmospheric potentisl. Apart from this
investigation, the hourly heights of the tide were scaled and recorded om
the routine forms of the Tide Division of the United Staies Coast and
Geodetic Survey. The Director of the Ui, Coast sl Geodetic Survey
subsequently had the computations carried cut and a complete deter-
mination made of the tidal harmonie constants. Through his courtesy the
resullis of Lthe tidal anslysis are herewith published.
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SEISMOLOGICAL REPORT FOR THE YEAR 1926.

The instruments installed at this Observatary are (1) » Wiechert hori-
zontad seismograph with masy 1,000 kg., and (2) 2 Wiechert vertical seismo-
graph with mass 180 ke. Both of these have been registering continuously
during 1926, except during an interruption from September 14 to 30.

The list given herewith is an sttempt to locate the epicentres of thirty-
two of the more important eartliqualkes, of which three are within 1,000 miles
of Apia. DBetween fifty aud sixty shocks have been registered at distances
varying from ahout 100 to 800 miles, hut all of these are small. Local
earthquakes have also been small and infrequent. Sixteen local shocks
are known to have been felt, and the largest of these, on Mareh 16, was
of intensity 4 R.F. Twenty-fonr others show movement large snough to
render it possible that they may have been folt, but no reportf as to any of
them having actually been noticed has been received. There nre 143 very
feebls motions, most of them of amplitude not greater than that of the
microseigms, and only to be distingnished from the microseisms themselves
by the rapidity of the motion.

The usual quarberly seismological reports were published during the
year.
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Table XXil.— Scismolopical Smuamary, 1926,

0. ;iiq'll‘: ?\?gltr}, | 5. ; L. . Not it
d. h. m. s. | h. m.s.‘h.m_s.)h.m.s. °
dan. &6 727389 73246, 7 36 51 738 0| 22| Between Solomen Inlunds
‘ and New Caledonis.
26 03732 04230 0 46 27 049 0 22 | 127 X, iB6R° L,
26 7 427 7 010 712561 71418 | 21| Apperently a ropetition
| | of the tast.
Feb. 3115114 |11 5650 |12 1 12 ll 12 3 0 26 | At sea, south-west of Naw
Caledonis.
8 15 17 20 .- oo las7 20 87 | Costa ivira. Hecord not
clear,
15 26935 | .. .. 339 0| 88| Nicaragua. Bcoord not
clear.
Mar. 17 11 53 40 .. o 12 40 0 | 97 | Off ccast of Nelnmbia.
1814 5562|1428 5 .. 14 50 20 | 150 | The first wave may be | PJ.

|
13 39 40 The epiecnrre is on south
coset of Asiz Minor, and
the two waves balen ax
‘ L appear Lo ba maxima
which have come by
i miuor and major ares.
22 18 24 20 | 18 31 34 \ 1S 4% 40 1 The first  wave = PR,
2¢ 8. 147° B,
|
l

27 1048 31 | 1065 4| 1Y 01y | 11 24D | 31| 8°8.158°E.
Aprit12 833 21| 838100 842 0 b 43 42 | 21 | Between Kew  Hobrides
and Sefomon {alands.
. May 7 2 8050 82328 § 43 3% | 62 | The Grst wave = P, al
sus, sottth of Japan.
Juna 3 4 47 23| 4 51 28| 4 54 39 L33 20 17 | New Hebyides.
28 3 23 2 .. & 10 0 87 | Sumatra.
. 20 14 26 45 | 14 38 16 . 15 04| 73 [ At sea, south of Japun.
July 2 & 0 93 6 348 6 628 6 R 6 14 i 2L 1TTT WL
10 10 50 55 | 14 L &4 ) L1 10 44 . 11 24 0 | 67 | DIy viginity of Celebes.
16 2 420 | 2 i254 222 0| 48 | At ses. north of New
; i Guinea.
28 8§51 43, 83383 4 L 3 9 72| 321AK,15TE,
Aug. 5 316 0 l 38 L7 320531 320 33] 11| Probably sauth «f Tongan
l Group.
433930 33810 £ 10 0] 64 Aleubian Islands. Record
| I not elear.
25 6 43 41 84S 54 5 51 24 l 352 7 13 | 23¢ 8., 1777 W
Sept. 2 121 40! 1 43 36 . 215 0 17 ; First wave = PR, Indian
' . Ocean.,
10 10 34 4 | 10 48 25 | 10 B3 (1) \ 1116 o | 72| The first wave = PR,
, Java. The record ap-
pears ta be zonfused
1 by another shock.
Oct. 3 19 36 42 | 19 45 36 | 18 52 37 ' 14 87 0 | 48 | Apparently far  soutl,
| 507 S.. 1A7° E.
13 6 2 b . 8 21 40 ] 8 31 40| 65 ' Near Aleutian Islands.
13 14 17 43 - 437 45 14 48 01 68 | Near Kamtachatka,
1319 8 8|19 18 &8 |19 35 30 | 66 | Near Aleatian lslands.
26 34528 | 35431 4 140 | £ 950 50| 2¢8, 140° 1,
26 611 30| & 20 31 6 27 56 | 6 33515 | 50 Appwrently from same
epicentre as the last.
26 14 16 12 .. 14 31 61 ) 14 12 O 47 | 7° N., 146“ E.
Nov. 5 75530 8§ 1258 R 37 33 | 88| The first wave = PRy,
! Nicaragna.
i :

By Authority: W.A. G. SKI¥KER, Government Printer, Wellington.
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SEISMOLOGICAL REPORT FOR 1927.

The seismographs in use during 1927 were the same as those in yprevions
years—namely, the Wiechert astatic pendulum seismometer, with 1000 kg,
mass, registering horizontal components in north-south and east.- west,
directions, and the Wiechert vertical seismograph, with 180 kg. mass.

The following list recapitulates the more important earthquakes recorided
Auring the year. The details given with references to the epicentres aye
derived from our own results in conjunction with those of owher
observatories which exchange seismological reports with us. Our own
reports were published every three months, as usual.

Table 63.—Seismological Summary, 1927.

P, 8. L. N. Dist.
1927, Notes.
h. m. 8. | h. m. a | h. m. s | AB | AN, | AV. | Deg.
]
Jan. 24 [ 11015 | 11414 | 115556 | 130 | 450 | 140 | 22 | Ambrym Is.
25|23 1516 |23 1919 | 23 21 45 | 17| 33| .. | 22 | Repetition of the luxt,
26 | 15 41 27 | 16 45 19 | 15 46 456 | 11 8 [ .. | 21| Probably anather rcpeii.
tion.
Feb. 16 | 147 6 - 22751 20| 60| .. | 67 KurileIs.
28 .. .. 14 50 0 6 13| .. | 92| Chile.
Mar. 3| 116 26 .. 141 9 70 .. .. | 74 | Celebes.
7] 93920 | 94823 |10 1 2| .. .. .. | 70 | Japan.
April 19 8 10 .. 19 935|106 | 480 | .. 6 | 19°8., 175" W
14| 63643 | 64734 | 7 610 | 13| 50| .. | 89 | Chile and Arysntinn
27| 265321 | 265617 | 25549 | 10, 60| .. | 10| 19°8,177°W.
May 22 .. 22 57 47 | 231420 | .. |400| .. | 95 China.
June 3| 7 21 67 7380 2. 740 0 .. . .. 59 | In Avafnra Saa.
14 | 17 26 25 . 1746 8| 12| 45 .. | 56 | Very far Sonth.
July 3|10 38 17 .. .. .. . .. 1} Instrmmients put out of
action.
6| 72432 72544 | 726 0| 170260 6 6| 19°8,, 173° W.
121 910689 | 91331 | 91340 | 20| 28| .. | 13| Fiji.
28 16 2911 |16 3811 (165020 | .. | 25| .. | 68| Alaska.
Aug. 5|21 2357 |21 3247 |21 4322 | 40| 100 | .. | 67 | Japan.
10 (1146 12 |11 54 14 |12 322 | 60| 65| .. | 58 | In Benda Sea.
18 ‘e .. 2010 0| .. | 45| .. | 60| Atsea, 8.E.froo: Japan.
20162228 | 1623 7 (16 23 14| .. R 3
Sept. 7 | 20 18 21 .. 20 24 55 | .. .. <. | 25| At sea, W. lrom Now
Hebrides.
13, .. .. 2337 0| .. . .. | 140 | Crimea.
30| 2383 0235434236510 70| 35| .. 8 | Falcon Is. (2).
Qct. 24 | 1612 5 |16 21 39 | 16 36 25 | .. . .. | 74| 59°N, 139° W.
Nov. 414 2 6 141115 |14 21 53 | 400 | 320 | .. | 71 | California.
14 .. - 547 0| .. . .. | 97 | Siberia.
14| 733 6| 74355 | 8 2 0| 40/ 30| .. | 89 | Chile.
16 . 21 29 25 | 21 40°'38 | 160 | .. .. | 75 | Dutch East Indiex.
19| 781 4| 732 8| 738228 126 .. | 11 6| 19°8.,173°W.
21 .. 2335567 (2369 5| | 45| .. | 87| Chile.
Dec. 28 | 1832 6 | 18 41 32 | 18 50 40 | .. . .. | 73 } Kamochatka.

Py Authiority: W. A. G. SKINNER, Government Printer, Wellington.—1929.
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Table 134. —Nionthly Vales, Atmospheric Bleciric Folantial, Land Station, 1929.

Laye of Choraetsr | Wenn Nimitier of
: Houms of Potential |7 05 v
Misnih, - N .;-__rafi_\{c Tras) irr:xf : D‘g':' 'f'i"((;\‘(':um
e e e e TR

— . ! _ | |

| |

V/m.
January s s Y 361 114-5 2
February ‘ 3 20 3 I 44 1288 1
March , 9 10 G A48 1105 q
|

April .. 21 S 1 141 1168 13
May .. . 13 15 3 24-3 112:7 T
June 19 10 1 L4-0 1214 14
Ty .. %) 7 0 Yed ) 1250 | 1B
Augush LT 1 ‘ 0 27 e
September .. 24 : 8 0 74 1234 14

|
Octobor .. [T T & 376 | o8 g
Noventber 12 13 | 2 320 1170 11
Drecsmbey 5 ] ‘ 66-3 1168 4

|
—_— i _
Year .. 176 ( O 340 | L1660 ‘ 123

SEISMOLOGICAL REPORT FOR 1928 AND 19209.

These summaries inclode only the lacger and more bnportant earth-
juakes recorded by this selsmograph during the vears 1928 and 1929,
The wiormation required for locating epicentres and compuling times al
origin has been devived from selsmological publications received fron other
abservatories.

The same matrumenls have heen vsed asg in previous years— namely,
a Wiechert. horizonta) seismograph with mass 1000 kg.. and a Wiechert
vertical seizmograph with mass 180 kg, Several interruptions in the
records have to he admitied (»wing to clock troubles; the longest of
these were part of June and July. 1928, and [rom J.)ewmhm 21 to Teb-
rmary 4, 1929, Another b1mlttlovrn m Jwue, 19290 was parlly remedied
hy the nse of an improvised cloele, hut the vesults thus ohtained left much
to be desired.

The epicentres within a few bandred miles of Apia have beon singularly
quict, and ouly small and infrequent shocks lave heen registered. from
them. Thirty-two local shocke have been felt, of which only one— on
Angust 3, 1929—reached inteusity 4 on the R.-F. scale. Fifty-nine other
loral shocks veenrred, but wera not actnully reported to have haen feli by
any one. A total of 260 very slight movements, too small to he felt, has
also bheen [ound on the records.

The weual quariedly selsmological reports have heen printed aud
l'lLlI)“Slll’.(l.



Table 135.--Seismological Summary, 1928,

o. P.
d. h. m,s | h. m, s
Mar. 9 18 5 20 ..
13 18 4 23
16 5 1 3| 5 526
18 3 320| 3 &40
22 416 6| 42929
May 14 22 14 15 .
19 346 0| 3 47 37
27 9 50 58
June 619 7471910 7
17 319 5| 83167
21 10 40 4 | 10 42 22
24 22 40 48 | 22 35 4o
July 9 21 22 25 | 21 29 30
Aug. 4 18 25 a4 ..
24 21 44 B |21 48 0
. Sept.22 731 17" 746 22
Ger. 9 4 110 313 4¢
Nov, 6§ 4 1585 | 4 042
20 20 84 20 .
25 m=3m‘ »
fdev. | 4 @ 44 419 32
9 420! .
7 9 1t ip
12 20 19 30 ‘ 20 23 9
10 11 36 5l

8.
b, m.s. | h.
.. 18
18 44 547| 18
5 855 i
317l 3
4 349 25 4
22039 31 122
.
19 12 18
.. 3
10 44 14
24 56 30
| . ;
18
20 A 59 ' 21
T 40 23 7
3 24 12 3
413 19 1
20589 10, 2
1T 238 1t
1830 2 1
5
49
20 26 2
11 583 47 | 1)
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m, 8.
4 0
50 0
080
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53 b
S50 20
57 0O
2 0
532 4
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]9 40
T
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740
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10
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5. 78 W,
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LG4 W
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on Dee, .

Ohscured by micros.
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Tabje 186.—Seismological Summary, 1929.

N., 1377 W,

. 32 | Now Zealand.
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0. k. ’ b L. . ‘ Notex,
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19 20 53 30 o .. 2] 23(?)i 85
21 2 36 56 .. .. 317 ol 85
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Details of Earthquakes recorded at Apia,Samoe

1933

January 27ili. 0 22h 35°7m eploentre 18%s, 171%
U.S,0.5 G.9.) 4P 22h 37m 3B6a. Pens thrown oi7 and
instrucent put out of sction, Falt geanerally iy Ssmog:
rumitling heard. Rossi=Forsl 6. o !

March 2nd © 17h 31‘Om epicentre 39°K.144°E(U.S.C.&n.8)
eP 17h 41m 578 PP 44m 528 eS8 50m 57e e588 S8 4dy

eL 18h 04m M(E) 18h O6m 448,period B+3 peconds,umylitude
573 microns; M(Z) protracted,period 7 seconds,em[liiude
169 microns. Distance 68°2 degrees. Destructive im Jupay
with tidal wave.

April 16th 0 O06h 00:0m spicentre 34°8,1%6°F (U.5,C.&
. G.5,) eP O6h 04m 368 ef O3m 185 oL O0:n 338 ¥F(E) 1n
period 12 seconds,amplitude 38 microns;distance 20-%
degieeg. Early phases indistinct. Northe-ezst of Wew
Zealand. .

Way 20th(i) ¢ O4h 38-5m epicentre 19°8,171°% approx,
(ﬁ.fIETZ G.S.) eP 04h 40m 058 ef 4lm 208 MW(E}! 42+fm,
period 10 seconds,smnlitude 180 microne;aiBiance 6+6
degrees. Felt in Apis,Rossi-Forel 2.

(14) ©0 08h 07-lm eplcentre unknown eP 08h 08z 36g
eS O%m 508 M(E) 1lidm period 10 seconds,ampliiuic 3t
microns; distance 6+5 degrees.

June 18th O O03h 54-lm epicentre 1898,17200 (U,5.7.& G.8)
1P O3h bdm 218 &Sg 54m 2Bs distance 1°2 degrese
vertical record oniy. Felt in Aptz. Rosasi-Forel 2.

July 14tk O Olh 39-6m ejlcentre unknown 3 ¢lh 4im lls
85 42m 22s M(M) 42m 698 pericd 4 szoonds,nmplituge 10
microns; distancs 7°2 degrees.

July 24th  Seismopgraph out of setion. W.8.C.&4 CG.S.give
0 EEEIBB'Vm,epinentre 1508,170°€; J.S.A.give H 13h Hin
369,epicentre 15°205,174-5%%, Felt in Apis.” Rossi-
¥orel 4-5.

August 9th 0 03h.05-8m,epibeqtre unktnowa 4P 05h O"m
038 @B 0om Ole distance 5¢1 degrees vertical record
only.’ )

August 24th O 08h 52+8m epicentre unknown eP QSh S4m
538 6 56.6m (in time mark) distance 9 degrees.

August 28th R 22h 19m 468 epicentre 6808,270%(J.T.A)
e 22h 47m 488 S8 52m 668 L 23h 02+.1m H(E) 23h 28wv 308,



Ay

a3y

criod 16 seconds,amplitude 68 microns;distance 100
doprees. Veak geismogran. ’

gepiember Eih O 22h 08°5m epicentre 2208 179% (U.s.
. (.5), 400 1738°%w ('J.S.Af;' iP 22h 10m 568 1i8 l2m £Os
IHf 14m 038.prexiod 2+7 seconds,emplitude 85 microns;
yfg; 13m 03s,pericd 2+5 seconds,amplitude 55 microns;
aistanics 10-2 derress. Pacific Ocean near Fiji lelands.
pe; U of focus 620 ki, ({U.S.Co& G.5).

fovesber L9th 0 O3h 1l+4m epicentre 16°5 16708 (U.S.
.7 T.6) eP 03n 15m 543  eL 20.8=,perind 11 seconds,
pmpLitude(E) 88 microns; distance 19:2 degrees (from

gqanuscript teblee by Co.J.Weetland). Near Wew Hebrides.

Wovemoer 22nd O 12% 42+Fm  epicentre 695 15092 (U,.8.
T 6,.5); 498 1500E (J.s.4); &P 12h 4%u 33s TePFP 50m
rgy o5 65m 13 €L £9m 4%s; distance 25-8 degrees.
Rear New Guinea.

november R¥th ¢ 20h 24.85m epicentre unknown eP 20h
P¢m OBe L 27m 6588 M{E) 28m 38s,period 6 saconds,ampli-
tude 53 microns;M(N) 29m l4s,periocd 6 seconds,amplitude
86 microns: distance 7+1 degrees. .

December 2Znd O. 5h 16+3m epicentre unknown,

YWote:- This is not the earthquake which was recorded by
other stations for which the U.S.C.& C.S.isave the posit
~jon of the epiceutre ag L3°S,16)°L and the time at the
origin as dh 17+im.

Decomber 24th O 10h 67°lm,epicentre 1&},5 178&-‘!'
IF 106 £7m 288 1L 657m 4ls MI{E) 57m 48s,u=riod 3 sec.,
mnplitude 129 microns; W(N) 53m 0Cs; M{a} S8m 1ls,
perdod 18 seconds,amplitude 198 micronse;distance 13
degrees, ¥elt generally in Samoa,Rosei«Forel 3.
Initial weve condensational. B :

Abbreviations: U,S.C.& G.5. - Unlted States foast mid
Geodetic Survey-
J.8.4. - Jesult Seismologlcsl Association

H(E),M(w) ,¥(2Z) refer to the maxima in the east,
north and vertical components reepectively

0 - time at the origin
Other symbols have their usually accepted meanings.
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Seismology, 1934

The prasent swmary of scrithouzkss recordsd st Apia
anring 1934 in bazed on the queriterly bulletins which
wora 1lsaued dwring that year, The prelimingry readings
sontainad tun the guarterly bulletins heve besn revised
wherd neoescary afiver comperison with the votonds of
okusT obsrvaioriea.

The zame instrwcen iz have baen ussd as in previous
years, namely & Wischsrt 1000 kilogram horizonial seils<
moh“ﬁnh for east snd nordth components and a Wlecherprt
80 ¥ilogeam zelsmograpdh for the verisleal comperens.

Epicentrel distances have beon deducsd from the
#Matilez of the Tinegs of Transmission or P and S Waves
of Wa shauekes” by bGarsld Jeffreysz; but in near earth-
wiere only the L - P intervals are knovn the

ualks
Dl ‘F V. Conrad hsas hHesn usasd.

w (n

i

The total nusher oi earthnuakes recorded during
1954 was 200, They were distribuited as fOLlowS:e

72 orlglnated within three degracsg of Apis; ©
hetween three and six degress; 2 heiween zix
and nlpas degrees; 6 befhwesn nine and 45 vegr
4 wsyoud 45 degrees.

The origins of the remalning 105 were iundeserminaie,
aany Of Bligm belng very 2mall local disiurbancas,

Si=ztaen E;.DOCKS wera felt by local residsnis, Ten
wera es5tlmat 5o b3 of intensity 2 or less on the
Rossi-torel s "la, three OF lntensity 3 end three of
invenai

The sonsven is of The horizontal seismogreph wers as
fallowg: -

10tk March 193
N-S Free period 10.7 3aconds; coefficient of
friotion (v/Tvl 0.0002 cm; demping ratio 3.5;
stetic magnificatlon 129 '
v TFree period 11.0; friotion .0002; aamping
4.0; megnirication 127.




16th May 1934

N-S Paricd .7; friction .0005; demping 3.7;
magnitication 139
E-W Toriod 10.%Z: irioction .0006; damping 5.1;

megnificstion L35 :

Slst July 1934
N-8 Period 10.2; friction 0.0008; demping 4.3;

magnification 157 _
E-W Unsatisfactory in respect of friotion

6th Hovomber 1834

N-8 ®aried 10.8; Irilictiom .0GG2; demping 4.33
magniflcation 172

E-W ®ariod 9.3; feiction .CO06; daning 4.3;

) magnitication 139.

1934
January

15th H = 08h 4%m 16s (J,S5.A.) Epicentre #5,6°N,
85.7°& {7,5.A.) ePP (OSk O%m 183 07 O7m 35:=
i5X3 08m 30s iP8 Jdm 3Jds 1% 12r 2R3z
e38 17m V28 iSSS 2lm 30s oL 28.1n I 11k
2%m 585, poriod of L woves 30 ssconds, emplitude
£55 miorons A = 107° (frowm tablzs by J.B.Macsl-
ware) Orlgin in Judla

18tk 0 = 0Zh 21w 30s iP OZh 28 21s il 25m 08s

Ao 7,29 (vertical insirument only)

3lst O = 10h O8m 44s  Epicenire l4aed, 173°W  iP 10h
07m 088 18 278 M%) 44s, perled 2 seconds,
amplituds {vertical) 990 ...crons. Distanae 1,7¢
Felt generally in Samos. Rossi-Torel 4, Initial
wveve comprossion, Arrvivel of § waves dlserranged
horizontal seismegraph

Febryary
14th O = 03h 59m 858  Epilcentre 18,4°N, 119,5°E

(T.8.A.) eP 04h 1lm 23s 1S 21lm 088 oL 35m 02s
" period 23 seconds A = 78°



Harch
13th

24th

May
7th

18th

27th

30+th

30th

0 = 13h 11m 418 Epicentre 12°S, 162°E (from
¥allinzton Observatory) 1P 13h 17m 08s

45 21m 353 S8S 22m 258 el 23m 2ls  M(N) 25m
178 M({E) 26m 40s F 15h Oém 08z, period of L
Faves 14,3 seconds, &lstance 25.4¢

0 = 12h O4m 388 REpicentre 9.5°S3, 1l61.5°E
(7.8.A.) 4P 12h 10m 158 ' 18 l4m 558, distencs
27¢, Solomon Islands )

0 = 28h 28m 578 4P 22h 29m 44s 1S 30m 82s
A= 3,3 M 30m 37s. Felt R,F.2, Initial
wave oampression

G = 23h 3im 075 Epicentre south-wsst of Sumoa
iP 23h 3lm 318 18 Slm Sls A= i,7¢ N(E) Sls
588 M(2) 3lm 582 M(N) 32m 17s, period 2

seconds., Ground movemsnt 97 microns (N-S com~
ponent), Felt R,F, 2. Initial wave dilatfiion

O = 16h 23m 158 1P 16h 8%m 538 18 24m 24s,
distence 2.7°. Felt R.F.2

O = 14h Odm 18s 4P 14h Odm 458 13 O5m 07s,
distance 1.9°. Telt R.F,4 :

0 = 15h 33m 30 iP 15h 38m Siz 18 34m OBse,
diztance 1,.5°

0 = 11h O5m (approximately) 1P 11lh Ofm 44s,
local distence probebly lsss than 0,5°, Pelt
RQI".O 3 .

0 = 10h 4lm 208 6P 10h 41m 382 1S 49s, ais-
tance 1.1° .

0 = 0Bh OSm 12s iP 08h O5Sm 33s 18 50s, dis-
tance 1,5*. Felt R.F, 2

0 ='17h 47m 528 4P 17h 48m 158 1S 33s, dia-
tance 1.6°

0 = 10h 41m 498 iP 10h 42m 098 18 28s, Ais-
tance 1.4°, Pelt R.F, 8



18th

lsth

Auéuet
2nd

14th

Epicantre B.2°N, 82.%°% (J.8.A.} O = 01k S6m
20y (S=P Jeffrays ) iP Olh 45m 3938 &PP 53m
378 ePFP S6m 18s 18 02h OO0m 323 asSP 02h

Olm 48z eSS O8h 06.9n 888 02k 10,5m ol
{Love} 02h 1%m 20=s el (Rayleigh} O2h B2m

¥ OSh 5ém, distance from Apla 90.0° (S-P Jeffroysd)
dlstance to J.S.A, eploemire by computation 8%,7°,
Maxima occurred at O0Bh 23m, 02k 28a (period 15.4
sagonds, amplitude 50 microns), Slm, 40m, 44m,
47m. Ail readlngs from N-S component

€ = 19h 40m 4%s (* 2% seconds) (S-P Jeffreys
H {J.5.A.) 19h 40m 0Se, Epiaentre 16.8°S, 187°K
{7.8.A.) 1P 18h 4%m l4s %beth ecompongnis )

ePPF 45m 43a (N only) eS 48m 49s (* 2} seconda
ix time meprk - N only] 88 49 48s (24 seocondn
® only) E 50m 13a (?) N only;, distance(S-P
Jeffrays) 19.8°, dlstancs Apla %o J,S.A, eploen-
tre (computed) £0,7°. Azimuth from traces 264°
{approximately), from computation to J.S.4i, epi-
cantre 25%°¢, Mazrimum empliiude about ACh COm
and epprozimately 6800 miorons (N component)

TE-W pen thrown off support. A slight $ilting

ot E-W arm ocourrved &t 19h 45m 102 but hag not
beei. regarded as a phase

G = 10h 5zZm 45s, distance 2.7° P 10h 53m 24s
eS 10k 5%m 558 oL 10h 54m 025  M(N) 4bm,
perlod not definite, ccourg about 10h &7m,
ksoord notl very clsar ‘

4 = 0gh 48n S6s8, dis3lance 14,4°, Eplcentrs approx-
imetely 174°%, 19°S (badsd on Aple, Chri=mtchuroh,

- Manila 1P O8h S52m 1éa S 54m 55s  eL(?) 57m

008 {+2% seoconds) M 57.4m, emplitude 59 microns,
43) msasuremenis from N-S compunent

September

8th

10th

Goad trane of shock commenocing at 11h 15m 55s
appsrent phases et 1lh 15m 358, lém 3is, 2Im O2s,
Z%m 025, but shock cannot be rsconoilsd with
cther statlons, Maximum at 23m 24s (N), peried
8,5 seoonds, amplitude BY microns F 1gh 20m.
Shows several maxime '

eP Bh B32m 298 8 F4m 98 L 25a M {north com-
nonent) 35m Bs, period 5,5 seconds, amplitude £7
microns F 38m, Uliztance 8,9 desrses



13th ¥ Sh 18w 223 S ism 15s ¥ 3im, dlstance 4 ne

2t P lGh Slm Z¥s S 545, distancs L& degraess

24th e 10h 35m 7s L 36m 185 DPoases not diatinet.
& disturbanos was recorded 81 approximaitoly the
sawe time at Chrizteburch and at Hiverview
Uollexs, Svdnes

26th eP 3h 10m 563 S5 Lléw 448, disTance 4.1 depreas,
Times uacertein to one seonond

Qo tober
5th O = 8h 7m lls, spicenfrz 15°S, 192°W APproximatsly

i¥ 9h 7m 355 S 50sj M 583, period 0,75 sesondn
amplifude 104 microns (N-£ componen’). Distonas 1,9
degreos at azimush of 209 degress

10%h  eP 15h 24m 53s if 39s i8 4%m 68 el 4zs
¥ 16h 13m, distance 11.%¢ degress, L wavas not
prominent

11th eP 12h 52 40s 5 S53m 8s I 55m, distanse 2,5
degrees. Slight tremor

14th e 12h Sé6m 1lls & 298 L 3%s ¥ 13h 2m, dis-
tance 1.6 degrvess, slight tremox

l6th oF &h 12m 848 & 1w 7s ¥ 14m, dilatance 2,0
degrees, slizhit trewmor

18th 1P 7h 5Z2m 28s PP 373 S S7m L4z 58 43s
L 59 M 5%m 48s, perilod 11,0 zsconds smplituds
68 miovrons on north-south component F Bh IZ0m
distance 20.9 degrzes. Epicentre at 16°S, 170°R
approximately 0 = 7h 48m 48c

19th (1) P &h 43m 1¢= s 41s ¥ 45m, Aaistasnce 1,9
da?rees, 3light tremor
{2) P 12h 40m 23 5 48s [ 42n, distance 2.3
dagrees, slight eremor

27th e 20h 19m 19s L 2lm 27s M 24m 10s, peried
8.0 seconds, amplisude 25 microne on north-south
componen ¢, I 11ib

- Noyember _
9th O = 5h 5% s iP 3h 59m 47s rersfaction 1S 4h

Om %58, distance .2 dspress at azimuth of 25
degrezs from north. KEpicentre at 10°54'S, 170227'W



Rovember

atn {condd,) approvimatsly. the intensity of hs esnosk
at the Ohssrvatory was % on she Rossi-Forel 304alw
and jhe pens ware thrown oi'f vhs instrumeny. A
shoek o smalier intensl sy pressded 1t giving «
oonrusad tracs. A slight tremar Lollowsd 1t later
(8311

12th (1) &P 1lh 10m 352 S Lllm 5%s, dlsvance 5.0 de=-
graes
[8) oP 13n 5Sm 283 5§ a¥e, dicstance 1.7 degresa

13th 1P 18h 58m Bils S S54m 12z, distapcs 2,4 dsgress
F 1i8h S7m

14th oP 20k 24m Sp 1. 48s, distance 3.5 degress W 20h
28mn, pericd 5.7 seconds, amplitude 29 miocrons (E-F
somponent); M 20m (appro<imedsly), emplitads 22
microns (N=S5 componens

18th sP on i0m 268 eS 1lm 1Ze # 12m 7B, period &
mesonds, ampliitnde Y4 wiorons (R=S componsntl);
M idm 468, period & zecondz, mmpliinde 24 microns
(N=8 comnonsnt); M 13m approximetely, pericd 6
asconds, miplitmde 8 micvons (FuW compoueniti Dis=-
nae 4,1 deprees

18th = 234h 47m B8s L 5 (B-V component) Phasea not
claax

a5rd eF 1%h S6m 555 5 I9m 4Zs, dlsvamoce 4,1 dagress.

The peng oY the horizmonizl seismograph wers bhrowii
off, the lntensivy of ths shock at the Obsarvatory
being 2 on the Rosai-Forel scale

23th eP 19h 1lm 133 S 55s, disitance 1.9 degresa, in-
sensi®@y 2 on the Roasi-Forel zoals. Penaz tkrown off

30th eP 2h 24m Sl= PP 28m S4s TPP 27m 29s 18 3Im
578 88 38m 4%3  SSS 36m 49s L 40m, distance
49.4 degrees (Joffreys), M 43m, period 9.3 seconds,
amplitade 53 misrons, T 4h epproximptely. Record
not very clear owing o the sxistence 5 microselmmus

December

18t L 10h S8m; M 5%an, peried B seoonfs, emplltuds 94
microns (E-W component}), 147 mlcrons (M-S component)
Note:- There wore large microseisma during the first
few dayz of December when the weather was stormy

14th Locel shook of intensity one on ths Ro=si-Forel
soale, L = 20h 2m



Deocember
20th P l4h S6m 248 S 4688, distance 1,9 degrees

21st (i) P 2h om 23z 8 I7s8, dietance 1.5 degrees
(2) P 28k Sm 342 8 3z 688 (in ®mo merk) Alm-
tanse 1.8 Gegrees. Fait locally, Rozsi-Forel 4,
oen thrown off, ¥ 22h l4m, Azimuth 41 or 321
dcgrees {no pscord on vertical secismograph)

28th eP 1llh 26m 358 el 29m. Epiocentre porhaps nesr
the Kermindeo Islanda. A second shook appears io
have followsd At 40m

30th e l4h 24m (Lower California -~ see J.S.,A, raporia)

318t & 16h 6m oL 10h 15m (Lower California - sse
J.8.A. reports).

Abbreviations: U.S.C, & G.S. = United States Coast en
Geodetlc Survey .

J.S,A, = Jesuit Seisumnloglical Assosiation

M{n}, M{Nj, M(Z) refer to the marime in
the e#st, north end verticel components
reepactively

0 = time at the origin

H = hyvoconitral time

R.F, = Rossi-Forel scale of intensity

Other eymbols nave their wsually accepted meaninéa.
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Seismology, 1935

The present summary of eearthquakes recorded at
Apia during 1935 is based on the quarterly bulletimns
which were lssued during that year. The preliminary
readings contained in the guarterly bulletins have been
revised where necessary efter comparison with the
records of other observateries,

The same instruments have been used as in previous
years, namely a Wiechert 1000 kilogram horizontal seis-
mogreph for east &nd north components and a Wiechert
80 kilogrem seismograph for the vertical component. The
vertical seismograph, which is very insensitive has
only been used to give the initial movement in near
earthquakes of moderate intelsity. The soll on which
the Observetory stands is corsl sand on voloanic rocks

In dedusing the distance of the epicentre the
following tables have been in use:~

"Tables of the Times of Transmission of P and S
Waves of Earthquekes® by Harold Jeffreys (1932)

"A Preliminary Teble of Observed Travel Times...,"
by Jemes B. Macelwane (1933)

"Revised Travel Time Tables" by H, Jeffreys and
"K.B. Bullen (1935)
The oonstants of the horizontal selsmograph were
as followg:-

6th November 1934

N-3 Free period = 10,6 seconds; coeffisient of
friotion (r/T2) = 0,0002 om; damping ratio = 4,3;
static megnification 172

‘E-W Free period =. 9.3 seconds; ooefficient qf
friotion = 0,0006 om; demping ratio = 4(3;
magnification 139

17th May 1935

N-8 Free period = 9,9; ocoefficient of frisction =

0.0013; demping ratic = 2.8; static megnifioca-
tion = 173
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E-¥ Free period = 10,8; coeffiocient of friction =

0.0010; demping ratio = 4.1; statio magnifica-
tion = 131

28th June 1935

N-3 Free period = 10.,1; coefficient of friction =
0.0013; Ademping ratieo = 3.1 (see note); satatic
magnification = 189

E-® Free period = 10,5; ocoefficient of friotion =

0,0008; damping ratio = 4.0; static magnftica-
tion = 132

Note: The damping ratio on the N-S arm was aldjusted
on 28th June. The valus before adjustment was
3.1 and afterwards was 4.9

30th July 1935

N-3 Free period = 9.5; c¢oeffioclent of friction =

0,0014; AJdemping ratio = 4,4; static magnifioa-
tion = 171

E-N Free period =,9,5; coefficlient of friction =

0,0005; damping ratio = 3,9; statio magnifica-
tion = 128

15th October 1935

N-S Free period = 9,7; ooefficient of friotion =

0.,0005; damping ratio = 4.3; static magnifica-
tion =174 :

E-W PFree period = 9,0; coefficient of fristion =

0,0006; demping ratio = 4.5; static magnifica-
tion = 131

9th November 1935

N-3 Pree period = 10.4; coefficlent of friction =

0.0007; demping ratio = 4.,7; static magnifica-
tion 158

E-W Free.period = 9.0; coefficient of friction =

0.0003; damping ratio 4.1; static magnifioce-
tion 125
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26th November 1935%

N-S Free period = 10.3; ocoefficlient of friction =
0.0002; dAamping ratio = 4.,9; ‘static magnifice-
tion = 1680

9th December 1935%

N~S Free period = 8,3; coefficient of friction =
0,0004; damping ratio = 3,3; static magnifica-
tion = 159

12th December 1935

N-S TFree period = 8.2; coefficlent of friction =
0.0004; demping retio = 3,1 (after setting 5.5);
static magnification = 171

21st Becember 1935

N-S Free period = 8.4; coefficient of friction =

0,0004; demping rat1o = 5,6; statis magnifica-
tion = 159

‘E-W Free period = 8,2;, coefficlent of friction =
0.0007; demping ratio = 4,4; static magnifica-
tion = 123

*Friction in E-W excessive.

Abbreviations: USCGS = United States Coast and
Geéodetioc Survey

JSA = Jesuit Seismologioal Association

M(E), M{N), M({Z) refer to the maxima
in the e&st, north and vertical com-
ponents respectively

T* = time at the origin

H = hypocentral time

RF - Rossi-Forel scale of intensity
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Other symbols heve their usually accepted meanings —
see page 500 of Volume 25, Pari II, Handbuch der Expe-
rimentalphysik (Wien-Harms) "Seismik" by 0. Meisser
and ¢, Krumbach -~ Leipzig 1931

The components used in the measurement of pheses
have been shown during the last six months of the ysar
by means of the letters N, E and 2, which refer to
north, east and wertical components respectively. Thus
the expr6551on iPNEZ meens that the phese P was sharply
showmn in all three components.

During October, Novembsr and December the letter
M was used to show the beginning of Rayleigh waves; but
elgewhere 1t has 1is usually accepted meaning of a
maximom ‘within the L phase

January

1st (1) 4iP 13h 22m 1ls 1S 22m 47s distance 4.1 degress
azimuth 23%°, Local) shoek felt in Samoa Pans
thrown off Rossi-Forel 3-4 Epicentre 17°S
174°W and tims at origin 13h 21.1m (USCGS)
. PFocal depth 300km (JSA)
(2) iP 22h ' 52m 478 1S 33s F 23h Om distance 4.1°
azimith not known

17th iP 2h 13m gapprox;) a3 16.4m (time marks
failed) distance 18.8°, Origin south of New
Hebrides ZEpicentre 20°S 170°E Time at origin
2h 1lm approximately

23rd iP On S56m $0s 1S 57m 98 Aisteance 1.3°
Rossi-Forel 2

26th e 15h 13m 488 oL 1l4m 1ls slight shook pro-
bably local _
31st i 17h 50m 44s %el 55m 3s T 18h 9m weak trace

Distence about 20°°

Tebruary

1st eP 8h 47m 498 1S 46m 93 F 50m distance 1.7°
Rossi=Forel 2 .

9th-16th Large microseisms (Cyclone in Cook’ Islends)

18th iP 10h 33m 17s 1S 33m 42s F 37m 68 distance
2.2¢* Rossi-Forel 2



21st
22nd4
23rd
24th

Merch

7th

20th
27th
29th

30th(1)
{(2)

April
3rd

4th
Sth

7th

9th
16th(1)

17¢n{1)
(2)

‘P 2h 57m 1ll= (+2
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eL 12k 19m ¥ 20m

e 17h 19m 228 (7PP) S 26m 31ls (28P) oL 35m
F 19h Epicentre 50%°N 176%°E and time at
origin 17h 5m 588 (JSA)

?L 3h 4Ilm

6P 11k Im 492 1 3m 21s F 12h (N-S component)
The times on the X-W record do not agree
sxaatly with these., M 1lh 2m 39s, period

11 seconds, amplitudes E-W 166 K-8 282 miorons

iP Oh 22m 98 iS 28s Pens thrown off dut
restored by observer F 32m RF4 distance 3,.8°
azimuth 40°¢ or 220°

Fairly big mioroseisms

iP 14h 24m 268 L 2¢m 63 ¥ 35m distance
725km or 63°* (Conrad)

I11 defined phases at 15h 26m 14s and 28m 57s
oL 30m M 47m, period 10 seconds, amplitude
273 miorons (N-sg F 17h 4m A small shock at
no great distance from Samoe

6P 10k 1m 33s S 2m 178 L 35s distance 3.9°
aP 16h 45m 168 1S 46m 32s L 4Tm distance 6,.7°

e 20h 53m 57s The phases are indistinot in
this record
o gh 49.6m o 52,8m e 10h 5.0m )

18) 5 2h 56m 30s oL 2h Sem
468 distance T¢ time at origin 2h 55m 32s
+24s) A small shock with indications of
multiple P phases., FEpicentre near 16°S 180°
longitnde (Fiji Islands)

eP 12h 16m 08 18 16m 218 distance 1.8°
(Wegensr's Type C)

i 13h Om 508

i 5h 29m 248 (2) iP 13h 3ém 583 1Sg 37m 198
distance 1.8°

eL Oh 1Ilm 12s P Oh 19m earlier phases lost

4P 1h Om 5l1s 1S 1h Im 41s Adistance 4.4°

time at origin Oh 59m 48s



18th
19th

20th

2lst
22nd

a3rd
84th

23th

(1)

(2)

Nay

1st

11tk

13th
14th

16th

19th

(1)
(2)

1)
(2)
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iP 18h 10m 12s 1S 18h 10m 34s distance 1.9°
ol 18h 40m peried 30 seconds at first Essioen-
tre 33°N 15°E (JSA) H = 15h 2%m 22s (ISA

iP 9h &%m 128 eS 9h 42m 278 distence 17.8°¢
time at origin 9h SSm 6= Eploentre ?35°S 175°W
{Wellington bdulletin)

eF 16h 58m 28s 1S 58m 2ls distence 2¢

eP oh Om 32s(}) eS 9h 4m Bs SS 4m 34s dis-
tenos 19.6* time at origin Sh 56m 78 P obs-
oured by mioroseisms, No distinot L phase

1P 11h 9m 47s 18 10m 388 distance 4° time-
at origin 11k 8m 508

oP 2h 28m 59a
eP 15h 25m 418 iS5 26m 62 distance 2.2° time

. at origin 15h 25m 10s

eP 5h 6m 488 1S 7Tm 188 distance 3.3° time
at origin 5h 6ém 1s

iP Sh SSm 68 1Sg 33m R7s distance 1,8° time
at origin 6h 32m 40s

eP 16h llm 528 iSg 12m 12s distance 1.8°
time at origin 18h llm 2&s

iP Bh 38m 368 iS5 36m S54s dAilstance 1.8° time
at origin 5h 38m 13s

6P 16h 2Im 3ls i8S 22m 5s distance 3° ‘time
et origin 18h 20m 48s

iP 21h S6m 58s i8S 37m 158 distance 2* time
at origin 21h 36m 23s

e 23h 46m 408 1 47m 28s (?9KS) 1 49m 23s
(?5); M 48m, period 9} seconda, smplitude
116 miorons (E-W) 45 microms (N-S). Recond
not very clear; firat movements have a very
short pericd and may be only a local shook.
Epicentre 58°S 25°W (JS4)

eS 2)h 5m 238 e 5m 543 7L 6h 40m

M(E) 9m 49s, litude of trace 9 mm,, period
8 seconds; M{N) 9m 40s, esmplitude 12,3 mm,,
period B8 seconds, Very regular waves, possibly
L, from about 21h 7m

i{P 10h 30m 258 1S 30m 47s distance 1.9¢

time at origin 10h 29m 58s RF3
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2lst (1) eP 6h 59m 378 &S 7h Sm 368 e Sm 55s
e 6m 308 el 9m 238 weak trace
Epicentre 148°E 6°S (approx.), distance
from Apia about 40°
(2) Indistinct record commencing at 12h 59%m 27s
which cannot be reconciled with the records
of other observatories

24th P Sh 4™m 43s eS 56m 368 ePS 57m 10s
SS 6h 3m 518 e 4m 26s oL 6h Tm 438 (E)
m 57s (N) ¥(E) 8h 9.6m, amplitude 8,4mm,,
period 25 seconds M(N) 6h 10,.0m, amplitude
9,5mm,, pericd 26 seconds Distence 67°
Epicentre 13°N 125°E (JSA)

26th (1) eP 1h 34m 8s 1P 258
(2) e 3h 24m Regular waves of small amplitude
and period of 6% seconds, Similar waves
occurred azain at 8h 58m i

27th eP 3h 15.,6;m PP 18m 418 eFPP 19.6m

%6 21lm 12n eS 23m 2s (E) aS 23m 158 (N)
eSS 2”m 58 (N) 26m 278 (E) oL 32m l6s

iL 33m 178 M(E) 22m 19s amplitude 6.2mm,
period 12 seconds M(N} 33m 405 amplitude
1zmm,, period 9% seconds. Distance 53°
Epicentre not kmowm, might be near 65°S and
180° longltude )

28th iP 20h 2m 378 15 56a distence 1,7°
time at origin 20h 2m 13s

29th 1P 11h 45m 495 1S 11h 46m 138 distancs 2,1°
time at origin 1lh 45m 198 E-W pen dislodged
RF 4

30th (1) 4 8h 40,5m small local disturbance
(2) oPP 22h 6m ©S5KS 22h 1llm eSS 23,%m
el, (Love) 34.8m eL (Rayleigh) 45m Origin
at Quetta in India .

2nd eP 0O6h 44m 52s 1S 45m 1ls distance 1.,7°
time at origin O8h 44m 28s slight shoock

7th (1) e 12h 50, 1m _.eL(N) S50m 5g&a iL({E) Sim 31s
1(N) 52m 228 1(E) 52m 283 M(N) 5Im 41s
Period (N) 9.7 seconds, amplitude (N) 35 micrms
M(E) 52m 143 period (E) 8 seconds, amplitude
(E) 35 microng



7th

8th

10th
12th

13th
15%h

18th

19th
20th

24th

27%th

£28th

29th

{1}
(2}

(3}

(1)
(2)

(1)
(2)

(1)

2)
3)
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P 13h 30m 03s (22} seconds - in time merk)

1S 230m 388 distance 3,1° F 13h 38m time &t
origin 13h 29m 19s (22} seconds)

e 15h 53m (approx.) mno distinot phases

i Oh O2m 268 e 04.8m

iP 14h 38m 378 1S 39m 068 distance 2,5°
time at origin 14h 36m 0ls

eP 6h 26m 108 iS 26m 283 distance 1,6°
time at origin 6h 27m 478

eP 1l4h 14m 17e 1S 14m 553 distance 3.3°
time at origin l4h 13m 30s

1P 20h 35m 493 1S 3ém 10s distance 1,8¢
time at origin 20h 35m 23s, amplitude (N) 9mm
(epprox.) short period EW pen Ahrown off

iP 7h 48m 538 18 49m 098 distence 1.4°

time at origin 20h 48m 33s

Indistinct phases, commencement at Olh 43m 32s
6P O4h 38m 378 1S 39m 148 distance 3.3°
time at origin O4h 37m 50s

eL(?} 17h 29,7m, regular waves, period 11
seconds, No phases distinguishable

eP 22h 20m S 25m 18a el 28m 04ds (2%
gseconds - in time mark), period (B} 21 seconds
iP 18h 23m 40s 1S 23m 553 distance 1,3°

time at origin 18h 23m 22s

eP 7h 40m 228 e 40m 358 1Sg 40m 568
distance 3,0° time at origin 7h 39m 39s

iP 23h 27m %83 PP or PP 26u 17«

2P 28m 498 135S {or a8?) Zim %3s  M(N) 34m
358, period 11 seconda, asmplitude 126 microns
M(Ei 34m 11s, period 16 seconds, amplitude
356 miorona F 1h 18w  Epicenirs 153°S
1674°E H = 235 23m 13 depth of focus 1l40km
distence from Apie 20.2° {JSA)

eP 4h 55m 558 iS 56m 16s distence 1,.8°
time at origin 4h 55m 29s

eS 4h 59,7m masked by earlier shook.

eP 17h 31m 24s iS 31lm 468 distence 1,9°
time at origin 17h 30m 57s

e(E) 7h 2%m (approx.)} long period, about 20
seconds, phases indistinct

e 18b 45.5p. e 18h 56.6m phases indistinct
eP 21lh 34m 43s i8S 35m 198 distancse 3,2°
time at origin 21h 33m 57s



3rd
3rd

3rd
S5th

15th
17th

19th
20th
22nd

28th

29th

30th
3lst

August
3rd

3rd
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e Olh 08m 1l4s 1 0%m 04s i1 09m 34s
i O9m 438 ’ ’ -

iP 11h 41m 118 18 4lm 32s distance 1.8°
time at origin 1lh 40m 453 azimith second
quedrant

14h 05.3m (ca)} indistinot phases

P 6h 2m 028 (t2%s in time gap) 13 OZm 28s
distance 2,3* time at origin Sh Olm 29s
(223a)

eP 1l4h 15m 48s iS 17m 308 452 17m 338 deep
@ 20h O5m 208 e O6m 208 e O8m 308

¢ 08m 50s

eN Olh O%m 328 regular long period waves
fbout 35 seconds)at about 1h 20m

eP 3h 1lém 12s e3 16m 348 A4distance 1,9°

time at origin 15m 46s

£ 11h 10m 308 eS 1Om 538 distance 2,0°
time at origin 10m Ols Azimath 223° eplosn-
tre 15°.3'S 173¢,.2'W RF 3/4

PoN 3h O2m 29s  SnN O2m 508 SxN O2m 528
SgN O2m 56s distance 1,8¢ ‘

iP 7i 4lm 78 azimmth SSW. The S waves dis-
lodged the F-¥ nen semporarily but the verti-
anl scismograplh shows 1S at 42m 548, Promi-
nent movements &xist nedr 45m 45s8; 46m 40s8;
42m 30a: 4%n 108 on bthe N-8 trace,

EZpicentre 23°38 178°W depth of foous 490km
(JSAj. Assuming the epleentre and fooal depth
to be as glven in the JSA bulletin there are
phases at 5lm 50s and 56m 458 on the Apla
record which may be SoS.and s8SeS

6PN 11h 27m 378 ° SNE 1lh 26m 0%s distance
8,0° :

ePNE? 18h 45* no time -eclipses S-eP? 1lm 59a
S-LN 302 distance 10,6°

ePPE 1h 27m O4s oPPPE lh 29m 098

1SKSNE 33m 53s 1SNE 34m 318 (SEKS?)
PPSE 36m 0ls SSE 40m 31ls 8SSE 44m 28e
6L 1h 54,5m {ca) 94°% (Macelwane's Tables)
ePNE 11lh 28m 48s SNR 26m 08s



5¢th
7th
7th

8th
9th
12th

18th

17th
18th

18th

18th

2lat

23rd

24th
36th
28th
27th
£68th
28th
28th
2dth
29th
26th
3lat
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ePNE? 13h 39m O2* in mimute gap eSnNE 40m 52s
SgE 41m 298 distance 8,0°

PxNE 8h 25m 378 eSnNE 6h 26m 09s

SxNE 8h 26m 262 ~SgB 26m 41s distence 4,1°
oPNE 16h 10m 198 oNE 10m 498 followed by
shallow Binusoidal waves

ePnNE 21h 52m 278 eSnNE 52m 48s

1SxNR 52m 558 Aistance 1,8°

ePnNE Sh 27m 108  eSnNE 27m 33s

i1SINE 27m 408 distance 2,0°

PnZ 3h 19m 023, on minute offset SnNEZ 1lom
378 Sx? lom i?s digtance 3.1°

oPNE Olh 06m 13e eSNE 06m 478 distance 3.0°
Very small i

ePNEZ Olh 49m 488 1SNE 52m 40s

PNE 6h 49m 00s+ in minute gap SNE 49m 29a

A small shook

ePNE 19h O6m 298 SNE O8m 558 distance 2,3°
A small shook

PnNEZ 22h 36m 548 PN 37m 098 PgNE 37m 19s
SnNEZ 37m 408 SxNE? 37m 588, just before
time gap SgNE 38m 13s  distanse 4,1°

iPREZ 13h 45m 21s 182 49m 478 distance 2,3°
azimth 240°, horizontal cups dislodged before
S RPS5 time at origin 46m 48s

eNE 20h 37m 498 oNE 38m bles very small
movemen t8

ePNEZ Sh 04m 31s 18NEZ 04m 558 eSgN 05m
128 (small) distance 2,1°

ePE 2h 40m 288 SBZ 40m 598 distance 2.7°
6PNE 3h 27m 08s, 27m 388 distance 2,6°

iPN 19h O2m 288 PRZ. 02m 288 ePXNE 02m 40s
eSZ 03m 07s RE in mimate gap eSxNE 03m 228
(small) eSg OSm 34¢ (amall) dJdistance 3.4°
eE 2h 07m (ca), few small surface waves

ePNE? 12h 33m 40s 1SNE 33m 478 very small
distance 0,8°

PNE 15h 30m 03st, in minute gap SNE 30m 248
distance 1.8°%

6PNE 20h 42m 28s SNEZ 42m 528 4distance 2.1°
ePNE 2h 27m 498 SNEZ 28m 198 distance 2.6°
PnNEZ 14h Olm 282 PgN Olm 38s SnNEZ Olm 468
5xN Olm 653s distance 1,6°

ePN? 7h 37m l2s SNE 37m 348 distence 1.9°
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Sep tenber

4th:

4th
6th

9th

9th

10th

10th

10th

1lth

1lth

12th

15th

17th
19th
20th

20th

{1)

{2}
(3)

ePN 1h 3S%m O3s eSNRE 48m 49s 6SSNE 54m 168
oNE 58m 288 time at origin 27m l4s distance
76.6° TEplcentre 63°N 151°W (JSA)

ePNE 2h 54m 358 SNE 55m 568t in minunte gap

Kear 16h 52m S-~P 26 seconds distance 2.3°%
minute mearks failed

PNE 6h 28m 35s  FPPNE 28m 23s SNE 33m 55at
in minute gap S6SN 35m 29s 1SSE 3"m 228
iSSSNE 38m 428 LNE 42m 07s MNE 45m 23s
Time at origin 17m 30a* distance 51.6°
Epicentre 6°N 139°E (JSA)

PnNEZ 9h Olm 41s PxNEZ Olm 488 PgNEZ Olm
638 SnNRZ O2m 03s SxNBEZ O2m 14s

SgEZ 02m 248, Time at origin Olm 14s dis-
tance 2,5°, SW quadrant RF 4 )

ePE 7h 1lm. 168 S in minute gap SxN 12m 18s
SgN 12m 328 distance 3,9°

eE 11h 21m (ca) a few shallow surface waves
6PKRE 18h 54m 068 eSNE 55m 148  distance

6.0 very small .

6PNE? 1lh 49m 3ls  oSNE? 52m 51s distance
18.3%7? Weak trace, Wellington bulletin
suggests an epicentre near the Kermadec Islends

PNE 14h 15m 0l1s SNE 23m 55s8& in minunte gap.
distanoe 67.2° GEplcentre 443°N 147°B; focal
depth 60km H = 14h 4m 12s (J34)

iPNEZ 16h O3m 358 1SNR 05m 098 distance 8.3°
from SW

eNE 6éb 25.5m {ca) a Pew shallow waves

eNK 1lh £8n 04z (S?) eNE.3lm 08s (L?)
didatance 23.0°?

&FNE 14h 18m 483 SNE 26m 37s time at origin
om 093 distance 56.3° Epicentre 28°S 113°W
focal depth 110km H = 14h 9m 10s (JSA)

ePNE 8k 15m 478 eSNE 18m 108 distance 12,8°
May be two separate tremors :
ePNE 2h 32m 4828  eSN 38m 0&s elNE 42m l2s
distanoe 32,3° ~uit ) '

PNE 1h 55m 078 iNEZ 55m 34s iNE 57m 09s
iSNE O2h 02m 13s  iPSE 02m 508 1SSE 05m 2%9s
1S8S O6m 46s dAistance 49,4° Epicentre 4°S
140%°F H = 1h 46m 39s (JSA)

eP 5h 31m 478 SNE 38m 228 distance 44.2°
eploentre 0°N 148°E N = 6h 23m 4ls (JSA)



20th

20th
23rd
24th
25th
26th

october

2nd

2nd
2nd
4th
Sth
6th

6th

10th
10th
12th
l4th
l6th

18th

18th
18th
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iPnNEZ 8h 15m Ols iPxNEZ 15m 07s orgNEZ
15m 11s {SnNEZ 15m 228 1Sg%Z 15m 309
eSgEZ 15m 37s distaence 1,8¢

eE 21h 28m (ca) followed by shallow waves
ePNE 9h 26m 40s eSNE 23m 468 distance 49,.4°
Epicentre 32X 1413°E H = g% 16m 308 (JSA}

ePNE Sh 46m 293 SN 46m 49s very feebls
distence 1,8°

ePNE? 11h S5m 05z oSNE? 40m 16y distance
31,37 very small

NE 22h 36m {ca) Large 15 second period waves
soon desressing in period, earlisr ph2ess not
recognised ’

e 5h 44m 28 e 52m 41s oL 5h 4m weak trace
Eploentre 44°N 14634°% H = 5h 33m 62, fooa)
depth S0km (JSA)

Pn 8: 13m 558 ePIN 14m 10 Sn 14m 43s

eSx 15m 02s distance 4,2¢

e 19h 40m 388 e 19h 4im $98 rapidly dove~
loped into maximum amplitudes

e 20h 03n 128 1S 03m Sls

ePn 5h 20m 568 Sn 2Im 178 S 2lm 258
dfstance 1.8°

e 4h 40m 438 e 45m Ss L 47m 328 weak tracs
The epicentre sppears to be near 20°S 170°R
i.e. about 19° from Apia

EPN 16h 38m Ols ePcPN 43m 182  iPoSN 46m l4=s
ScSNZ S5lm Q4s diestance 14+ deep

eP 3h 03m S48 S 94n 138 ds=tance 1,7°

eP 12h 29m 358 1S 30m 48s  distance 6,5°
amall

e 17h 05.2m (ca) eL 17h 15.0m {oa)

Pn 7h 54m 27e Px 54m 362 Pz 54n 4la

5n 54m 548 Sx 55m 053  Sg® 55m l4s  die-
tance 2.4°

e 10% 42m (ca) followed by a rew shallow waves

eP Oh 22m 128 PPN 25m 38s 8 32m 128 ¢
PSN 32m 438 LN 44m 37s distence 88.2°
Epicentire 44°N 147°E H = Oh 12m 54s,.focal
depth 80km {JS4)

eP 2h 32m 15s eS 35m 50s M 39.,lm dis-
tence 19,8° time at origin 2h 27m 48s

iP 11h 14m 448 S 22m 1%s L 30,0m dis-
tance 53,0° time at origin 1lh OSm 288
Epicentre near 12°N 143°R



20th
24th

29th

Novenber

3rd
‘9th

1lth

13th

14th

15th

15th

15th
17th

19th
19th

20th
22nd
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Pn 20h 40m 428 Px 40m 488 Sn 41m 028

Sx 41m 108 distance 1,.8°

P 23h 57m 038 S O0m 278 M 24h 02m 538
1PoSE? O4m 29s distance 19.,7° time at origin
22h 52m 498

iPnZ Oh O6m 58s iPgNE O7m 073 18 0Tm lés
1SxNE O07m 238 iSgNE 11m 298 distance 1.8°
probably in SE quadrant

eP 1lh 25m 248 S 25m 448 distance 1.8°

i 18h O4m 288, 12 second waves, e O5m 27s,
shorter period larger amplitudes

i O7m 418, smell impulse

oP 12h 2lm 288 o 22m 348 eS? 23m 108

i1 23m 328, maximum in E 1 28m 128, becomes
maximum in KN, distance 10.8°? time at origin?
12h 18m 54s

ePnNEZ 23h 18m 40s 1Pg 19m 098 iSn 19m 34s
1Sg 20m 14s 1 24m 03s, becomes largest phase
on N and Z distance 4.8° .
e 20h 03m 508 ?3 0%m 208 eLE l4m 31s weak
trace, P probsbly lost. The eplicentre appears
to be near 9°S 151°E {approximate only)

iPnNEZ 4h 42m 21s PXNE 42m 298 PgNE 42m 34s
iSnNEZ 42m 46s SxN 42m 568 SgN 42m O4s
distence 2.2* E out of cups after 8

P 15& 18m 24s S 18m 478 distance 2.0° very
sme

A few surface waves centering at 18h OZm (ca)
and 17,30 (ca)

iPNEZ 7h 43m 428 1SNE 45m 56s absent on 2
1LN 46m 458 elLZ? 468m 458 IMNE 47m 40s

eMZ 47m 40s* ePcPRZ 48m 532 PoSN 52m 18s
eSoSNRZ 55m 258 distance 12.0° +time at origin
7h 40m 548 ZEpicentre near 18°S 175°E

eP 5h 34m 53s 1S 35m 418 distance 4,2°

oF 6h Ob5m 15s eS 8m 26s oL 9m 30s

M 10m 408 distance 17.4° time at origin 6h
Olm 178

e 20h 59m 40s & 21h 04m 40s ¢ 05m 58s
MN 10m 508 doubtful. .

eP? 10h 39m 27s eS 42m 27s eLE 43m 3ls
eLN 43m 498 distance 16.4° time et origin
10h 35m 428



23rd

24th

Deoember
4th
5th

6th
7th

Bth
14th

l4th

15th

20th

22nd
23rd

24th

25th

69

SKS%? 8h 23m 12s S583? 28m 268 L 32m 45s
Epicentre 0°N 86°%W H = ?h 52m 34s, focal
depth 170km (JSA)

Shallow seismio activity for an hour from
6k 10m

ePx 18h 2lm 218 iSn 21lm 438 1Sx 21m Bés
distance 2.,8°

26P 17h 5lm 13s 1S 53m 388 followed by
large emplitudes, An epicentre near the
Ellice Islands ia suggested, but the data
available is insufficlent to confirm this,
P 1s uncertain and the distance may be only
10° .

ePEZ Oh 34m 30s SEZ 34m 568 distance 2,3°
ePnZ 6h 05m 023 PxN 05m lls PgR 05m 17s
SnNEZ O5m 32s Sx O5m 43s  SgNE 05m 53s
distance 2,6° :

e 21h 56m 368 L 57m 35s

ePnZ 15h 46m 028 PxNE 46m 118 PgNE 46m 18s
Sn 48m 32s SxNE 46m 44s SgZ 46m 54s
distance 2.6° .

6P? 22h 17m 573 in microseisms ?S 2Bm Ols

in minnte gap LE 43m 47s weak trace, Epi—
oentre 15°N 93°W H = 28h Sm 208 (JSA)

PNEZ 7h 13m 3Ss S 17m 558 LE 20m 10s

MEZ 22m 24s distance 24.6° ZEpicentre 123°S
1819E (USCGS) time at origin 7h 8m 6s {(USCGS)
L 47m 308 MNE 51m 238  Early phases lost in
mioroseisms Eplcentre apparently in Solomon
Islands about 30° from Apla ’

P 9n 27m 558 S 30m 58s el 32m 27s

PcPF 32m 558 M 34m 078  PoSE 36ém 478 dils-
tance 16.6° . time at origin Sh 24m 07s

Pn 1éh 38m 13s Sn 38m 328 Sx 38m 40s.
SgN 38m 48s distance 1,.7°

Pn 5h 53m O4s PxN 52m 14s PgN 53m 21s
Sn S53m 388 i5?- NBz 53m 43s 8Sx 53m 49s
1392NZ 53m 548 SgNZ 53m 598 distence 2.8°
possibly 5 layers

iPn 6h 33m 258 P? 33m 328 Px 33m 38s

PgNE 33m 538 1Sn 34m 198 S? 34m 30s

iSx 34m 41s S? 34m 508 SgZ 34m 598 Ais-
tance 4,8*, n phases very sharp, SW quadrent
233° (approx.) time at origin 6h 32m 17s



26th
E7th

R8¢k

28th
30th
30th

70

o 5h 40m (oca) followed by train of ahallow
vaves

e 17h 46m 398 followed by shallow sinusoidsl
weves e 47m 48s, chenge to larger waves of
shorter period ’

P 2h 49m 368 PPE 5lm 578 SKS 5%m 028

8 S59m 248 PS 50m Sla  SSE Od4m 3Ss

oLE 16m 323 ME 23m 223 dletence 85¢
%pie?ntre 23S 99%°E H = 2h 35m 20s, approx.
Jaa

e 23h 47m 468 e 55m 4ls

P 29k O8m 338 S 08m 548 distence 1.8°

Pn 23h 45m )78 Px 45m 238 Pg 45m 27s

Sn 45m 388 Sz 45m 468  SgN 45m 538
distance 1,8° superimposed on distant shock
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8 1o 1936

The following summary of eerthguekes recorded at
Apia is based on the quarterly bulletine which have
already appeered in print, The preliminary identifica-
tion of the thasz:s zn 4n the agnarisrly reports has

i T with the reporta
¢ have used, as a
general rule, the pusivions oi‘ epicenirea given by the
Jzguit Sai=wleaical Azgocistion or the United States
Coast and teods tu.. b..l_, ; but In some examples the
position of b hes bean osl “x] ated by us at
the Observestory usiug s mizveosrarhis prolection.

The same instruments have been used ag'in previous
years, numsly a Wiecherti 1000 i lou am horizontal seis-
%wgrapn rnn L.&C't unﬂ now uﬂ comp'\ncﬁ‘n. and a Wiechert

0 5

. e r
+18) movensnt in near earth-
,nue'vcuwn The coil on which the
de ig coral saad on voleenis rock.

In deducing the distence of the epicentre the
following tebles have been in use:~

"Tables of thé Times of Transmission of P and §
Waves of Earthguakes" by Harold Jeffreys (1932)

A Preliminary Table of Observed Travel Times...."
by Jemes B. Macelwane (1933)

"Revised Travel Time Tables" by H. Joffreys and
K.B. Bullen (1935)

The totel muwher of zarthgnakes vecorded during
1936 was 236. They were disinibntes as followsss

140 originated within three degrees of Apia; 18
between three and six degrees; 15 betiween six and
nine degrees; 18 between nine and 45 depreea; 15
beyond U5 degrees. The origins of the remaining
60 were indeterminate.

The constants of the horizontal seimmograph were ag
followgs-

January 31, 1936
E-N Free period = 8.4 seconds; coefficient of

friction @&/12 ) 0.0007 (em); damping ratio
2,5; static mapgnification 127
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¥-S Free period = 8.5 seconds, coefrficient of
friction = 0,0005 ; damping ratio = 5,9;
static magnification 163
May 1st, 1936
E-% I'ree perlod = 8.3 seconds; ooefficient
of friction = 0,0004; damping ratio=5.5;
static magnification 124
N-8 Free porlod 8.5 seconds; coefficlent of
friction = 0,0005; damganqr ratlo = 6.8;
static magnification
June 18, 1936
E-W Trea pariod 8,8 esconds; nmt‘fioi ent of
rietion = 0,0003; dtm.‘a_ug catic He2
ptatic magnificaticn 120
b ) Free perlod 8.4 seconds; coefficient of

fi‘iction 0,0011: demping ratio 5.8;
magnitication 163

October 2, 1936

E-W

N-5

Free perlod 8.3 seconds; coefficient of
friction = 0.0010; damping ratio 5.h;
magnification 129

Free perlod 8.2 seconds; friction 0,0013;
dsmping ratio 5.0; magnifj.ca‘l:ton 162

December 10, 1936

E-W

N-S

Free period 8,3 secondas; friction 0,0010;
damping 5.1 mapgnification 127

Free e riod 8.U4 seconds; Triction 0,0014;
damping 5.0; magnification 174

Abbreviations: USCGS = United States Coast eand

Geodetic Survey

JBA = Jesult Seiamolozical
Association

u(E) M(N), M(2) refer to the
max n the east, north and
vertical components regpectively
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H
RF

hypocentral time

Rossi-Forel scale of intensity

Other synbols have their usually accepted meanings:
gsee page 500 of Volume 25, Fart II, Handbuch der Expe-
rimentalphysik (Wien~Herms), "Seiamik" by O. Meisser
and G. Kruibach - Leipzig 1931,

1936

January

1at

10th

11th
13th

Alith

hth
1lth

15th

17th

19tH

20th

22nd
2hth

iP Oh S4m 148 e S4m 158 1 19s 18 Sum

308 1S S4m 30s distance 1. time at orl-

i Oh 5%m 478 Rossi~Forel 2

1P 3n Stm M3z e 48y 1 538 1S 52m 138
csgl-Foral 2«3

Zm T7z 18 588

3 h7m Lés 48 L8m 1983 1P 12h im Los

18 2: 23a

Long surface waves commencing 6h 23m 488

eP 12h 20m Y7s

1P 17h 45m U6s° PP Lén 78 6P 298  eS hom
& 88 50m 228 Tfocal depth 110 km distance

2%,2° B 17h 4om 49s  7PoP 4om 238 SeS 56m

568 ' ?85cS 5m ?53 epicentre 165°30'%,

17°Uk* g (approx.

eP 14h 47 s4s PP UBm 58 &P U8m 588 S
5im 338 S5 52m Og (in t,i,ze mark) digtance
21° focal depth 200 km H 1h4h 4Zm 268 (appro-
ximate only) eplcentre 169°0'E 20°48'S

=6l s

eP. 11h 59m 168 lawge micro
aiatanee 2,9°

iP 15h 2hm 248 25 2lm B4
time at origin 45h 23k Log

el 17h Tm bs €5 15n “2s =55 19m 98 el
26m Mt Astance ¢ thze at origin 16h 56m
S3s  eplsentve 120°3C°H, 6925'W '

eLa Dh 47m 279 :

eP 22h ithm L3s  4Pg L6m 53 S Lém 208

digiance 2,6¢

February

2nd

iP 01h 58m 33s 1S 59m 1hs 8% Som 29s



3rd
Lth

7th

10th

10th
12th

15th

17th
18th

20th
21st

22nd

27th

March
18t

56

eSg 59m Llhis  distance 3,5° time at
origin 1h 57m L3s

eP Lh 18m 308 eS 9m 368 distance 5,8°
time at origin 4h 17m 8s

iP 12h 30m 178 other phases lost in
microselsus

P Oh 4om 16s P* hom 288 Pg Lom 378

Skhom 538 e 50m Qs 8* 50m 108 Sg Egm

gge digtence 3.4° time at origin Oh L8m
8

Phhgﬁml.tGB P* Lom 288 Pg L5m 6s 8 4Sm
23g 4sm 358 Sg U4Sm 49s distance
3.2°, time at origi'x 08 Pelt Rossi-
Forel 2

iP 18h 7m 268 1S 8m 528 distance 7.6%,
time at origin 7m 4Ys ;

iP 5h 21m 318 1S(?) 21m 508 pens thrown
off, distance 1.7° Felt Rossi-Forel 2

eP 12h 56m 33 eS 13h 4m 268 L 13h 15m
distance 57.0° (Jeffreys) time marks
failed 98c8 13h 6m 298 268 8m 18s
(approx.) Epicentre 3°sS 133°E 12h L6m 58s

P 20h 33m 598 8 3Um fhe F 36m distance

3
P gg‘n 24n 278 S LBs P 28m distance
1.
e 13h 36m F Lom _
%Pegh 18m 368 L 57s F 24m distance

iP 45h 39m 4Os ePP 4Om 578 § L5m Sis
eS8 48m 18 el 53m F 17h distence 41°,
time at origin 15h 31m 56s. Epicentre near
5431°8, 162°E,

eP 10h 1hm 88 e L5s pP 1lim 588 S
22m 98 e 298 e 23m 98 78S 23m L9s

e 2im 108 el 29m 34s, but L wayes almost
entirely absent. If pP and s8 are as shown
the focal depth is 240 km and distance 61°
(Brunner) giving the hypocentral time as
10h bm 22s. Epicentre near 11°S 127°E
ggn}]g]).a of H,P.Berlage gives focal depth



6th

11th’
1lth

19th
20th

22nd
23rd
oiith
30th

Aprdl
18t

Tth

9t1}21
13th(1

57

6P 44h 27m 248 S 28m L3s el 20m 158
distance 7.0° H 14h 252 458 and agrees
with the focal time desduced from the read-
ings et Wellington; but the computed disten-
ces from Apia and Wellington using normal
travzl vime tables are not quite compatible.
fhe supgseated eplesntme at 175°W 22°3(Tongsn
Istemds) does noi conform with readings st
Batavia.

But there are also othsr prominent phases
on ths record at Apla as follows:=- o 30m
T8 e 3mbs 41 3Mm bLés 1 35m 6e
1 3fm 9s

e 19 3n 205 o lm 9s e 5m 558

o? 8h 59m Sis lost in hour mark, distence
proebably asbout 143°

s bh Im 0a T 218 distance 1,8°

iP 23h 53n 3Bs  pens thirown off; Rossle-
F.‘orelall-; zzinuth 228° or 48° mo vertical
recor

e 12h 29m T h5m

eP 14k SZm 208 oS 58m 8s 1 59m 568
distance 4,2° .

eP 21h L6m 228 1S 43s dilatance 1,8°
eP 22h 5im O 1S 21s distance 1.8°

eF 2h 20m 4 PP 22m 188 PEP 23m 49s

18 28m 358 ©L 39m distance 63° epicentre
near 4°N, 128°E  time at origin 2h 9m 398
23 6h 20m 158 - e(?88) 32ni 98 SS 33m 128
Ses Zum 552 285cS _36m 438 ¥ 4om epicen-
tre near 31°8, 152°E. The record at Apie
suggests & Tocal depth of 250 lm,

2P 4h bom 65 w8 L2m 9m., Sxcept at P the
rseord is not very cleex, the ampliimdes
being amzll with 1o great development of L
waves. The bulletin from Wellington also
suggests a deep focus.

;epmwmwss el 16m (2) aL 16h 12m

6P 3h 56m 518 18 57m.108 P L4h im
digtence 1.,7° Rossi-Forel 2

(2) el 21h &m

16th
17th

18th

e Bh b8m b7s 1L S4m

eP 6h hom 18 8 26s F 45m  distance
2,2° Rossi-Rorel 2

L Oh 42m M Lhm period 6F seconds, ampli-~
tudes 109 microns (N=G), 70 microns (E-W)
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19th (1) S 13m 428 PP 14m 518 PeP 16m 238
: 08 (in time gap) 158 24m Ls oL

Algiancs 31.9 azinuth a va_-j)‘):u-‘-"'\r
e (JSA) 9°s 156°E H 5h 7

(2) e.l— 18R T L L 15m 98 dtptance 1,8°

20th(4) 1P 3h Som U7s 18 53m 218 digtance 3°
azimith 229° epicentre 15°47's, 17'1-;°2‘W.
Dilatation
(2) Three other slight tremors, that et 10h
3m being of intensity 2 (Rossi-Forel)

26th ePuB22h bim 438 S 42m 33 Aistence 1,8°
by

28th

Sz week trace, early phases 1 =%
i anis d;stance 28 approx),
U’

29th 2Z Ge-:-r" ud »=_ early phases logh
fn micw et o

151‘-21; e Oh m 523 e 16h 1m M 59m

gth(1 oL 2h 32m (2) ol 6h P 74 Sm

I-’»f\

©OX.)
5

M 6h 36,50 perlod 13 seconda, ahpli -
58 nu.crona R-3) * 29 microna (E-W)

15th e 12h bhm ¥ hom

19th Slight shock which put ths aseiamograph
oz“f balance el 3h 11.5m

22nd ?n rox.) oL 29im Zpfcsniee

nea.r 20 0 E at a distanca of 19¢
appro:iimat
ZEr_d s #301 ZBm
S pht shock 17h Lan  distanca auont

24th 450
28th(1) & 9h Itm P 22w (2} = ¢% 25.5m (3) T
' 45h 20m B 208 (erproz.) Eplcentre
(uscn f») 40%K 40k%, T The distancs 73
from Apia sgresca rm,ﬂ_g;r!lv Wt LY = R
(Mscelwans

18t e 13h

2nd B {h Om '03 3 58ga F‘ m d:lstance 1.2
6th S1ighi .ua apular movamant &t 6] Em
10th ip \'.JJ. 5Cm 5’4-5 (E—Wj. Epteentre 5. °g

147,0°E, H 8h 23An 208 focal depth 150 X
;(JSA) ' Using ‘this eplcentre which i1s =t
a distance of 44,4° from Apla the follow-
ing phases have been found on the N-S
trace @t Apia--



12th
15th

16th

July
3rd

Lth
5th

7th
12th

13th

59

sP 8h 31m 498 PP 32m 328 PcP 32m 458
S 37m 18 (obscured in time gap) S8 38m 68
(obacured in time gap) ScS 40m 323

etBh56m 188 F 16h 10m

iP Sh 20m 378 2§ 21m 26s azimith SSW
F 28m distance L4°(?) Dilatation. Focus
may be deep .

eP Oh 34m 238 98 36m (approximately)
amplitudes large, azimuth SSW, dilatation
but vertical record not clear in initial
movement .

eP 161 Sm 335 18 55z lstance 2° F 8m
1P 15b 17 258 fc

]
D 18y, 05 15 & 528
g {eonfuned with 5) 27n 172 S3 3im 98
808 27a bi3s 588 Sl 283 T 38m time at

origtn 150 Gm 37: Jlgtanes 694° daspgeet
movemsut in F~3, asinvttn of epi Line
probaviy novtheriy, but no vertic
avatlatlec {0 confire thic.
Epfeentrs (USSES) 5i%°H, 160°E, time at
ord gin 45h fm h4a, Aapth nosmal, distence
frem Apla 7700 km

Epieantre (FSA) 5i.0°0 141.1°E2  H 15h 6m
U8y depib #bout 5C SB::-un:*;-a? chant),

dd stance Frow Apin §0.0

21 pecord

eP 3h Olm 24s; oS O%m 06s; vather weak
tracer M sbence sbou’ 27°: &PP Em 118

e38 16w 419s HBES 10m 392 A7 1w 128

el . 12m evicanteo {foom Wedliagion bulletin)
10°5 460°E Azpth of focus nomal

eP 1h 37m Y1e; eS 38m 05s8; M 38m L2g; dis=
tence 2.1°

e 19h 14m 458; 6L 26m; The earlier phases
of this shock occurred while records were
being changed, Epicentre(Jfi) 4.0°N 124,.9°F
H 18h 55m 4s 70 lan deép

eP 9h 32m 16s; 1S 32m 3883 dlstance 1.9°;
slight shock .

eP 02h Y47%m U46s; 1_s_ugm 11s (N=8) 1Sg L6m
olis; distence sbout 8° - interpretation
doubtful., )

1P 14h 25m 51e; 4ipP 26m OYs; iPP 29m L2s;
eSKS 36m 09s; 18 36m LOs_ i1PS 38m 088; e3S
L3m 228; eL 56m (approx.) Epicentre (JSA)




1htn
15th

16th
17th

20th
218t

22nd
23rd

4th
26th
27th

28th

30th

Lth
8th
9th

11th

60

23,0°8 70.2°W depth of focus 60 km

H 11h 12m 298 distance from Apia 95,5°
eP Sh U8,7m; el 50,2m3 F 10h 16m; weak
trace

eP 10h Lém 3Bs; e h7m 26s; eS lBm Oim;
1L 50m 218; 4 59m 2083 1PoP 53m 118;
g.iugtanee ‘gbout 11° = interpretation doubt-

¢ 21h 52m; F 22h Sm3; (approx.)

(1) eP 10n Lom Los; S Lom 57s: (in time
mark) distance 1.6° approx.

(2) "e 11h 29m

e th 30.5m; L 4om; (approx.) week trace
& Ith Inn 128; weak trace — probably local
tramo: ) T
eP 056h 20m
eP 06h 29m
2o 533
L 8h 5hm

e 2ir Wsy e 21m 56s;
mark); e3(?)

e 8h O1m 368; < 00.0m; oL 27w amall
amplitudes epleentre (J9AY 22.2%%; 70,8°W
(1 Ellphi leced choek corasncing at 9h
O7m (i time payn) K.P.%,

(2) 3iighi trsuor aih (0L O

1) Slight movements at about Sh LOm and
h 20m (long waves of distant earthguake?)
(11) SMipeht Lozal tremor at 17h O9m

(1) e Sh 17m 1ys; 25 {Jw »v=; distance
1,8° (ii) eP 12h 53m 038 (in tims gap);
18 5% §6a; Aietance 1.3° (111i) P ikh
Oluz 0555 15 1bh ohm 2283 distance 1,5°

4P 10h 50m 22s; A4S llis; dlstence 1,9°
slight tremon

sligmt tremor at 03h 52m distanee about
1

o9 .
eP 2h 18m 13s; eS8 18m 458 distence 2,8°
slight

(1) 1P 414h LOm 01s8; 1S LOm 19a distance
about 2% dilatation SW gquadrant; fairly
lar amplitﬁdas in all components

(11) eP 20h L3n hgs; S Llm 08a  distance
1. slight tremor



12th

15th

16th
17th

22nd

23rd

24th
25th

27th

September

1 st_

taﬁce 4.6
26th

6l

iP 21h O5m 27s; 18 Ofm 0im distance 3%=~
sherp shock but apparently not felt.

(1) 1P 2k 25m 14s; 4 25m 328 SW, dilate-
tion, large amplitudes = possibly deep
(11) oP 3n O8m 07s; 1 O8m 218; 1 O9m O7e
glight . o
(111) 19 6h 26m UZ3; 4 S7m 058 (in time
- aslimuth SW or NE large amplitudes.

iv) eP Sh 26m 31g; 18 22!1: hos distance
1.6° s1ight .

zsl;gn’c. Jocal tremor st

Sh_Olm
(1) eP éh 1ém 18s; 15(%) 17m 368; 1 1

18s; L 18m -(approx.) distance about Z
(115 or 1ln Tem  eplcentre 12°8 458
according toc Wellington bulletin

13 7h 12m S0e el 27m  apicentre (JSA)
22.3°N 121,5°E foeal depth 50-60 kam

i 6h 51m 388, Fornosa )

Less diatinct phases:-. &P 3u 218 ePP 6m
235 ‘658 i7m ll-bs a’nmoximatelv

i 21h 36n1 505 may be P8, . but SKS, S and
P8 all arrive approximate at thies time,

Epicentre (J8A) 5.8°N . 95.L°E focal depth
90 km, northem tip of Smnatz-a R 21h 12m

- .498 ot

a féw 1ong pepiod v,weq &t abcui 22h 48m
(1) -ePn 181 hlm Sha;  eP* lLS.n 108; eSn
L4ém 1Lhs; eS* bém 355; 1 ibGu LBs; e 53m
23g (%) d.istancee,z

85

(11)  eP:21h 1im 1_s» 11m 40s dis-

slight tremor at 21h 5cm .-
slimt 1oca1 tremor at’ 1011 19::

1P 3h 02m UBs; 1s 03m 265 atstance 3.3°
elight shook . -.
1 10h -2hm 38 - slight - maxirmun amplimdes

.-at beginning -

(1& eP:8h 58m 398} 18 58m 578 distance
slight shock

'-(:Li) ‘e"42h 31m 458 . :glight trace of

apparently sdistant -shock .
L N ) . - 2



5th
6th

Tth
16th

18th

19th

20th

218t

22nd

2hith

25th
28th

29th

62

ePn 17h 26m 378; eSn 27m L47s; 4S™ 28m 15s
distance about 7°

eP 417h Lim 358; eS L42m 588 distence auvout
7+3° - somewhat masked by microseiams

e 6h U7m 308; e M3m 58s very small -
possibly two dlstinct shocks

Pu Obh 24pm 06s (in time mark); 1Sn 25m 31e;
8Sg 26m 2is Aistance ahout 7.5° = fairly
atrong microsseisms ~ weak trace

(1) Pn 7n 32m 01s (in time mark); eP*

32m 4883 &Sn 33m 30s; B% 3Um 10s; 18
Fun 288 distance about 8° emall emplifudes
(11) eF 12h 24m 458; 1S 25m 158 distence
2.6°, aitgnt -

(1) eP 1h 1% 53  7eS8XS 25m 34s 9SP 26m
78 €S 27m 208 eplcentre (JSA) Lo3°N
97.,8°8 ¥ 1h 4m 588 depth. {00 km Summira
seg also shock of August 23rd 1936)
113 el {u 20m 32s: 1S 20m 508 distance
6" = amall shoek superisposged upon pra-
vious ons. .-

'(1?,0 eP 3h 52m 29s; 1S 52n LU2s distance
1e

fii) several smll local tremors ,
111) P 11h 00w Oha (in hour gap); 1S GoOm
2hg Aistence spprozx. 2° ERFl

(1¥) very slight disturbanes st sbout 18h.

ii) alight local jremor at sbout 12h 59m
(41) 1ndistinct trace of apparently distant
shock - commences aboul 16h 32n

eP 13h 23m 5%s; 18 2im 078 distance 1.4°
slight ’

ﬁi)o P 6éh 46m 5283 1S 4Tm L3s distance

5
(112 eP 14k 25m 078; 1S 25m 24s distance
1.5 ana].l amplitudes

conmences about 13h 23m .

(1) eP 2h 08m 22s; 1S 08m 39s distance
1.5

(11) traces of jong waves sboui 05h weak

very slight traces of distent shock =

(2) '8light treces of two local tremors at
about O7h 30m and O7h 33m

(11) very Taint trace = distant shock =
about 16h 4im



Octiober
Ltn

5th

10th
12th

17th
22nd

23rd

26th

29th

Novenber

2nd

63

eP 23h 5m 3Bs e 578 1S 54 Oh im 18
e lm 578 distance 1 epicentre in Kermsdec
Islands

P OSh 5hm 528 (3n time’ ap), ipP 55m 2883
ePP 57m 188; ebPPP 58m 18 10h 03m 18s;
esS Oim 78; eSS oa.Om, N) 12m; L(’?) 18m;
diastance 65° ;5 focal depth about 150
amglitudes amall. Epicentre (JSA) 3.0°N

°E depth of focus 100 km H Sh Lim 3hs
near Celebes Sea

very f‘aint traces of disturbunce sbout O5h

1) ePn 06a Sk bLisg oSn 56&n 09z; eS¥* 56m
AMg; Alstance ,.8 Slight ‘vemar,

(11} eP Coh 28m Ois; e85 " oom i86s: Aatistance

7 - @ll.

P 03h 32m 52a(time gun)j..n.u 33m L3s; L4.5°%-amall.

oL, 12h 1im epicentre in Solomon Talands

(.::e“ Mol ls bmletiu) distance from Apia

approxinmetely, 30°

eF 18h:39m 585- 18 Lom 33s; distance 3.19%;
sha¥p shock -~

two very amall local tremors at 16h 40m and
16h 13m.

ol, 7ix Om. Terlier uvhases lost In ndcrozelsms,
but Ceint movenmenis st 6h Lém might e S,
Epicentye (u%A) 60,8°% 4o.L°  H 6h 2hm
27s denth of focus 25 km Alaska.

Nigience fron Apla aoproximately 75°

11‘;.!‘16!:5.911:’:‘I‘ﬁbl& racord of slight tremor =
trace confused - no tdme assignable.

eP 18h LR,4m; ePP lLom 20&; ePPP 50m 428:

8 55m 28s; weak busce. L waves ehown. clearly,
bui comrencement of L lost while changing the
recording paper.

Eplcentrs ?Usu’;u) 1209 jiLg_6°F- H 18h 38.6n
near islsnd of Guom, bistance from Apla
approximate]y 50 . N .

(1) S 15h.17.8M (in *ime gmp) L 28,3m
P'obscuréd by microseisms Alstance abont 6Z 5°
H 414h 58m. Arvroximate epicentre 48°N 155
(Rew, Fasadenu, Hong Kong, Batavie reporte)



3rd

htn

6th

13th

1hth

15th

17th
22nd

26th

29th

(11)
(1)

(11)

(1)

(1),_

(11)

(1)
(31)

64

eP 20h 56m Lse ePP 8m 478 &S 21h 5m
47n &S5 9m 338 78 L 241h 16,3m
algtance about 67° H 20h L5n S4s., Epi-
caiitre (U.5.C.G.5.) 37.5% {42°E

) 6?’ &h 39m O00s; 18 39m 18e; distance
1,

e 21h O02m 27s; eof 02m 50s; distance
2.0°s glight.

oPn O5h Liém LoOs; eP* Lém L6s; ePp Lém
53a; eSn L7m 10s distance 2,6°;slight
eP 06h 2Zm 1783 eS 2im’' 0983 distance
L,6%; slight

iP 0511 J2m 173{ 12 1om L2g; Aistance

[

"eP 4%k Lom 5Gs~ PP LA5m 38 eS 52m 29s

eSS 5Mm 10a; 6 13h 02m; =1, ou.hm;
distance about he - good trace,
Epicentre (3S&) 56.7°F" 162,3°E H 12n
3im 378
very slight Iocal tremor at 14h OZm.

ePn O3h il 28e; ePg Lhm I85; Sn Whm
S56s (in time gap) daistance 2.5°%
eP 05h 11m 183; 1S 11m 41s; dimtance

:_2,. s sllgnt..

&P 211 52m 2hs * S 5%m S8s (in time gap)
Pe? 58m 2ka ., H S0m 20s. Approximsio
eplcentre 1 1"°°w Depth LOO ka
(Revorte from Ma‘ni'lh, Ba:cav:la, Pagadena,

~ Chiufeng) e
L. &P 2h:021t 315, i ePg om uge- 18 03m 07s;

(1)

(2)
(1)

‘dlstance 3,2°,

faint braces of disfant tremor about 15h -
_time marks f‘ailed.

iP 8h 35m 238 & 37m 3c- PoP 4im 38

no long waves I 3%n 368  dilstance 7.5
Approximate spicentre 16°S 180°W depth
about 550 km (Using reports from Batavia,

Lhiufeng, .?asmlena).
‘Faint tpace of ﬂ_bt&fﬂt t;kmop about
‘23h 32m

e? &h 30m 20a PP L;..s e 3im 308 eS
33m 538 H 25m 55s d:leta.nce 18.8°
Eplcentre 22,3°8 170,8°E (Lunkenheimer's
method of successive appraximations



Deceube:
lyth

5th

6th

17th

26th

27th

29th

(11)

(1)

(11)

(1)

(11)

65

uging Apie, Wellington, Riverview). :
Pn 23h 29m 058 (in time gap); oP* 2om 085;
iPg 29m 14e; iSn 29m 258; distance 1,7°°
- Sharp tremor.

P 22h 30m 428 PP 31m 18 SS 35m (in time
8382 8 doubtful Approximate epicentre
170°E 21°3 Wellington, Apie, Riverview.

e 19h 18m Ohs (in time gap); e 20m 33s;
e 20m 338; earlier pvhaseg during change
of records ~ apparently distant tremovr.

& 23h 15.4m fTollowed by train of waves =
no phases discermable.

e 12h 1% Uhs; e 16m 2e; e 16m 5083
e 18m 273; ¢ 18m 578; e 22m 21s8; - rather
week trace, . T ’

e 3h Lom Los; c UZm 27s; e hlmn 5583 e
Sm 208; e L&m 20s; e Lfm 518; e 52n 27s;

‘large microseisms masking phases - interpre-~

tation Aifficult.

e 13h 15m 1583 & 16m 358; e 16m UBs;

€ 18m 16z; & 2um 06s; = 24m L8s; possib-
1y about 38° dimtant - large microscieams
wasking phases.

(111)eP 13h 2Bm 27e: ePP 28m Slis; oPCP 3Mm 34s;

{iv)

(1}
(1)

e3{?) 32m 18m; €96 33m 30s; &385 33m 4583
ePoS 3%m his: =ScS 39nm 2his - about 2L°
distant - feirly large micfaseimns.

traces of .Aistent tremor at about 21h Ofm
= large microeeiams

eP i3k O2m 3ha; 68 O3n 00s; disiance 2,3°
slicht.

1P Z2h 56m 4Os &P 57m Zh4s e 5om 325
e3 23h Om 0s distance 18° weak irvace.

.. Epfcentre (JSA) 33.8°% 175.4°% ..

(384) L.8%s-

‘2(?) 23h -55m 2hs; iPn 55m U2a; 15n S6m

2hs; 18% SGm 32a; 4Sg 56m Lhs; distance
3.7”- B " -

eP 14h 55m 08 41 38s epP 55m L49s ?8P

56m 22s,; 9P¢P:5m 7s esS 15h 2m 15s

34 standce §7.LL°' depth 200 km, Epicentre
154.2°E  H 14h 4Bm 07s
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BSEISMOLOGY, 1

The following summary of earthquakes recorded at
Apia 1s based on the guarterly bulletins which have
already appeared in print. The preliminary identifica-
tion of the phases given in the quarterly reports has
sometimes been revised after comparison with the reports
received from other oheervatories., We have used, as a
general rls, the poslilons of eplcenirea given by the
Jesuit Selanocliogical Assoeistion or the Unlted Siries
Coast and Geodetic Survey; Gul iu Bomc examples the
position of the epicentre has been calculated by us at
the Observatory.

The same instruments have been uaed as in previocus
years, nemely a Wiechert 1000 kilogram horizontal sels-
mograph for east and north components and a Wiechert
80 Kkllogrem ssi=zmograph for the vertiesl cuiponent. Two
emall devicez were wada for the Terbical £r:_'.E_,.::_.,:ax.r;
which incrzaned the lenpgth of its - perind of vibra-
tion to more thun six seconds. From July iikiih onwards
this instrument worked satlsfacteorily and recorded micro~-
seiams for the first time., The doll on which the Observa-
tory atands 1s coral sand on voleanic rock. .

In deducing the distance of the epicentre the
following tables have been in use:-

H. Jeffreys and X.E. Ballen, Revised Travel-Time
Tables (1935)

H. Jeffreys, Tables of P emd S (1932)

J.B. Macelwane, Preliminary Table of Observed
Travel Times (1933)

B. Gut en‘berg andl C. ¥, Riohter, Materials for the
Study of Desp-Tocue Barthqual p {1936}

G.Js Brumar aad 7,5, Macelwane, The Brunner focal
depth-time-digtarce chart

V. Conrad, Tables of L amd P

Tables given by A. Sieberg in "Erdbebenkunde" 1923

The total mnnber of earthquekes recorded during
1937 was 221. They were distributed as follows:=~

o9l originated within three degrees of Apla; 42
between thrae and 8ix degveeb, 3 between six and
nine degrsssn; 19 hatween nine and 45 degressy 11
beyond 45 degr'aena- The origins of 22 weye 1ndeter-
minate., A swarm of 60 earthquakes oceurred princi-
pally during October and November which are at a
distance of 5 degrees approximately and it is

thought that they prébably originated in the Tongan
deep.

Apia Obs.—4.
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It 18 regretted that insects have destroyed the
greater part of the seismograms which were recorded
during the year 1930.

The seismograph constants were as follows:-
February 27, 1937

E-W Free period =,8.2 seconds; coefficient of
fricticn (r/T2)=0.0011 (cm); damping ratio
5.1; static magnification 127

N-S Free period = 8,4 seconds; coefficient of
friction = 0,0016; damping ratio 5.2; static
magnification 159

dune lth, 1937

E-W Free period = 8,1 seconds; static magnifica-
tion 1583 coefficient of friction = .0008;
damping ratio 5.8; total friction 1.2 dynes

N-3 TFree ?eﬂod = 7.9 seconds; static magnifica=-
tton 3 coefficient of friction =
damping ratio 5.7; total friction = 1.0 dynes

J ik 1 >

2 Pree periocd = 6.0 seconds; static magnifica-
tion 73; coefficient of friction = ,0008;
damping ratio 2.2; total friction = 1.5 dynes

Octcber 418th, 19 37

E-W Free period = 8.3 seconds; static magnifica-
tion 159; coeffieient of friction = .0006;
damping ratio 533; totdl frisction=0.9 dynes

N-S Free period = 8.3 saconds; static magnifica-
tion 161; coefficient of friction = ,0Q007;
damping ratio 6,0; total Triction = 1.0 dyne

November 10th, 1
Z Pree period = 6,0 seconds; static magnifica-

tion 82; coefficient of friction = .0007;
damping ratio 2.5; total friction = 1,0 dyne

Abbreviations: USCGS = United States Coast and
Geddetic Survey

JSA = Jesuit Seimmologlcal Assoclation
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M(E), M(N), M(Z) refsr to the mexima in
east, north and vertical components
respectively

H= hqpocontral time
RF = Rosgl-Forel scale of intenslity
Other symbols have their usually ace cg—ted meanin s.
see page 500 of Volume 2;. Part II, Bandbu

mentalphysik (Wien-Harms), "Seismik" by 0. Meisser and
G. Krumbach = Leipzig 1931.

Earthquakes
1937
January

2nd gi‘l?h 55m 24s 18 55m 57s diptance 2,9° -

5th 1P ghzh 3m 178 18 30m Lis distence 2.4° =
slight

7th 3h LGm Os u7m ois 88 52m 43s Epicentre
(JSA) 36 1°N 98.6°E depth normel H 413h 20m

10th e5h33mh5s e 34m 308 e 3m 555 e 36m 47

23rd eP 11h O02m 598 ipP 03m 48s  1iPP O3m 458
Lbos e 05m 78 18 08m 18¢ 1e8 oexg
5&5 eSS 09m U478 e 10m 508 distence 33
100 Xm deep eplcentre (Wellington) 7°S 153°E

25th 1P 06h 9m 288 ePPP Lom 23a 1(2) 1+1m 26
eS U43m eSS Llt,om 1Pcs(?) Lém 3
1SeS l|-9m uSs distence 24° azimth weet by
north; epleentre (JSA) 10.6°8 163.3°E H 6k
34 08 depth not known

29th eP Lh 23m 518 ePP 24m 168 1PcP 27% 2ha
eS 28m 03z 188 28m 48s distance 18° (approx.)

30th (1) eP 8h 22m 52s 1Sn 23m 268 1d* 23;m s

iSg 23m hOs distence 35,0° - slight
(1i)eP 17hghOZm 298 eS8 03m 235 distance 4.8°

February
18t (1) eP 16h 06m 258 48 06m 28s distence 0.3%-
slight



Tth
9th
12th

218t

6th
8th

13th
16th
27th

28th

30th

April
18t

h 20,7m e 30.4m e 3.9m e 38.2n
e

3m k7s  iPg 37m ;;h.e 8n 38m O6s
(in time gap) Aistance 1.7° R.F.2
eP 114\2 33m 18 1S 33m 37s distance 4.7° -

sligh
i8 O3h 23m 49s 1P 24m 228 distance 2,9° -
sharp tremor

2eP 7h 1lm Ua cbscured by microseisms

PP 1fm 18 & 23m 158 eL (E-W) 30m oL(N-S)
3@ distance €9° Epicentre (JSA) h5.2°K
148,6°2 H 7h 2m 45s depth of focus 50-60mm

P 13h 5im O1g (in time gap) eF 5im 13s 1iPg
1m 238 8 51m 48s slight tremor - distemce

P 10k 1km 598 (in time gap) 18 15m ks -
distance 1.3° - alight

"eP 17h 5im S4s 1S 52m 538 distance 5.,2°=
slight

;PFo;n 00m 373 18 OOm 59e distance 1.9°-

eP 16h 5im 088 18 5im 228 distance 1.2°~
slight .

eP Sh 37m hliis ePg 38m U1e oS 39m 43s
:Pdcg L3m 198 Adistance 10.6°-amall ampli-
udes

‘oPn 1lh L4om Ols (in time merk) 1Pg Lom hé6s
i1Sg 5im 168 e 5im 53s e 53m 168 dia~
{ance 7.2%approximately, amplitudes fairly
arge

(:!.)o eP 12h 21m 218 1S 2im L41s dlstance

1.7
(i1) eP 17h 20m 585 48 21m 188 distance
1.,7° emplitudes very large Rossi-Forel 2

(111) $P7g7h 4om 138 48 lom 328 distance

iivg eP 18h 2m 12s 18 2m 308 digtance 1.6°
v ) eP 3811 43m 548 1S Lhm 208 distance
2

3
(vi) ?P5§°h im 188 15 1hm 358 distance
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2nd (1) eP 5h 32m 398 18 5h 3him 228
(11) eP € 37m 538 1S 38m 108 Alstance 1.g°
6th (1 g; 8h 17m 298 18 17m 58s distance 2,5

2
(11) oP 8h 23m 32g 4P 23m 378 18 2im 2
distemece 2,6° RP L4

8th e Oh 2im 5;5 iPn 22m 158 iPg 22m 463 18n
23m 228 13* 23m 39s distence 5,9°
10th (i) eP 10h 50m 168 1S 50m 358 distence 1,7°
(31) eP 12h 3m 578 1S Lm 168 daistence 1,7°
16th  iP 3h 3m 378 1 563 is 5m 118 peng thrown
off distence 10,2 Epicentre 21.1°8
179.3W deap focus

18th P 18h 57m (lost in time gap) 18 S57m 24e

2418t eP 5b 17m 23a i 18m (in time gap 1 19m
s:ln time gap); ¥ 19m amplitude 153 microns
¥-8), 111 microns (E-W), period 4,1 seconds

ohth 4P bk 50m 558 8(? in time gap) Sh 1m 68
distance sbout 6°

29th eP i¢h 31!;448 e 12m 388 e 13m 428 oL Zim
Miich of this pecord was lost while the paper
weg peing changed. Epicentre (JSA) 53,8
160.5°W time at origin 48h 52m L3s

10th 1P 15h 28m 511-3 18 31m 268 1 31m 30s
distance 15.7 Epicentre 26°8 177°E
depth of focus 600km or more.

16th e 11h Wim 18 oL Lkm -
20th P 20k Tm gGa 8 (in time gap) 8m 5a dis-

tance 1.8
28th Shock at ebout 15h 30m RF 3
318t Shock at about Oh RF 3

1th eP 13h 1lm 558 confused in microseisms
3 15m 348 e 18m 198 e 2B8m 118

15th 1P 418 48 308 A4istance about 2° RF2

19th eP 17h 10m 388 iP 398 e8 12m 350 18 Bso
I, waves absent. Eplcentre near 28°8 179°E
focal depth 600+km. E 47h 7m 21a

21at 4P 15h 26m 28 PP 29m 218 eBKS 36m 3is
is 8s PS 38m 268 eSS 43m (approx.)
el, S4.5m el 57m distance 91.5° Epicentrs

(o84) 6.8°3 79.9°W H 15h 13m 178



3rd

th

218t
22nd

30th

Apmugt
5th
11th

12th
20th

24th
27th

Sgptember
18t

- approximately eL LBm 43

50

iP 15h 22m 298 18 518 aezimith 244° (or
3u°) RR 3

iP 2h 41im 588 PP 42m 208 1S | 598 L 47m
aiptance 22° epicentre 13°3 1656°E near
Santa Cruz islands

le?P3251111 28m 198 8 428 less distinct on E-W

(1) 1P 6h Om 268 4 358 41 1m 2g 18 5m 38
distance 26,2° epicentre 12°S 1{62°E

approximatel
L(EZ iP 6h llim 8s 1 h9s 1 45m 27s 18

538 e 49m 278 foous may be deep
(3) 4P 7h Fim s 1 35m the 8 36m 47s
distance 34 P8h 30m EH 7h 25m 138

e 1th 42m M 43m (R-8) P 56m

P8 17h 32m 228 88 37m 178 9888 4Om 18s
earlier phases lost in microseimma. Epicen-
tre (734) B1.5°K 145,190 H 17h om 368
dspth nearly normal. In Alaska about 80°
distant from Apia

el i4h 1im

eL 15h Om. Epicentrs in New Guinea (Papua),
eP 8h 35m 338 (B-W) eP 398 (N-8) el 36m
P 4h tm 178 (E<¥) P 18 (N-8) 8 1im 48m
dietance 71.5° “fogal depth 600km Pasadena
epicentre 8 146 H OCh 55m 558

eP 8h 50m 4iis 1S 51m 58 distsence 2°

eP 12h 10m 518 TP 13m L2s PPP 15m Lis

S 20m 0s (in tims gap) 88 24m 258 distance
70° H = 11h 59m 498. Eplcentre (Manlila)
428N 122,11 E H 11k 59m 138

oP 18h 29m 58 1S 508 1 30m 6=
eF 16h 348 el m 18s

eP 8h 43m 14e 1P 168 PP 43mMs o 4Tm
{(in time gap) 1 Lh7m 48s distance 18°

& roxc) U0.8.C.
¢.8. epicentre 31°8 179Ew (Bpgh 38.9m



3ra

4th
10th
15th
20th
218t

22nd
23rd

2ith

27th

29th

30th

5l

P 18h 58m 53s ?gP 29:11 308 8 19h 07m 318
S¢8 7m 518 9s8 6a d:lstg;ce 67° depth
of focus 175km E 18h 48m 218 (Brunner
chart) D.8.0.G.3. eplcentre 52.5°F 177.5°W

P 6h 17n h2s (EW) P LSs (N-8) 25 20m 2la
(N—s) 7S 378 (B-W
eP 1h 17m 188 1S 36s distance 1.5° (approx.)

47 12h 33m 68 oL 4Om distance about 27°
JSA epicentrs 8.3°S 162,0°E

oP 16h 6m 308 18 528 distance about 2°
RF2 (felt)

P 15h 1m 398 L 18m 5? F 22m alight
ghoek distance about 2

P 22h MZm 378 B8 59s F 23h Om dlstance
sbout 2

eP 13h 12m L46s (B-W) iP’ 538 iPPP 1lm 1le
18 18m 138 L 2im M 22m H 1 6m69
distance 33° asimuth WRW (297°

Solomon Yslands JBA eplicentre 6, 5°B 1?3.8°E
iP Oh 5im 478 49 52m 23s Adistencs 3
epicentre 170°W  12°8 approximately

1) eP Oh 9p 168 18 Lés H 8m Uis F 12m
gtamce 2.2im
(2) P 7h 1bm 168 (N-8) P 1"5 (E-W) 18 L2s
B 13m b6s P 17m aist
(3) P 5h 7m (in time ge.p 1(?1:?) m s
16m 478 weak trace no pronouneed L waves
diatance 78° focal depth 100Xm

iP 22h 10m 2&:5 18 438 H 10m Os P 26m
%etance 1. azimxth 232° dilatation from

iF 19h 38m 578 (N-8) eP 58a (R-W) iS
§9m 13 H 38m Z ﬁzn aigtance 1 .’-l-*
azimuth. NorS
(2) P 21h 38m 11e 8 35m 1s distance h4°
trace principally long waves

eL 19h 21, .

(1) 1P 3n 38m 598 18 39m 368 H 38m 12s
distance 3,3° R-F scale 3, azimath 8-
compression.,

(11) 11> 1l|h 57m 158 (n-s) AP 168 E-) 1B
58m 8 8 208 Aistence 5.7° H 5%5m 558
a:imth SSW dilatation.



6th
16th
18th

19th

21st
22nd.

rd
24th
25th
26th

28th
29th

52

oP 17h 11m 368 1(2) 16m 268 e S5(?) 16m 4o9s
el 20m M 21,9m
P 20h 550 318 18 538 P 21h Alatance 2°

2 ;eL2h21m, el 3h 38m

1P 5h 24m 148 48 2im 578 digtance %7"
R=F Bcale 2 epicentre about 17.3°8 173
88W compreassion
(3) 1P 7h 56m 362 1S 57m 108 Adistance 3°
R-F scale 3 8SW dilatation, eplcentre 416.58

(tJet.m:s eL 14h 53m, eL 16h 13m, el 17h
33m, el 18h 7y 21h 1m, ‘oL 22h om

oL Oh 2im; el 4h 3hm; eLzhlm el %h Shn,

eL Lkh k7m’ eL 7n 7m, h 46m; oL 12h 50m,
el 15h 30ni, eL19h6m eLOhOm eLl|h10m
el 6nh 16m, eL 11h 28m, 15h 59m eL 1%
12m, oL 22h Tm

36m

eL Sh

el Oh 38m 1 56.6m, eL 12h 25m, oL 18h 3hm

oL 3 ign ol % 25m, el 1kh 3ﬁm, eL 17h 5,
eL 15h 3m also large mj.croseiems.
ol
én
oL

oh 36m, el Sh a‘[. 10n uo.n, oL 12h
s, oL 15h 2m, eL 1éh
2h 30m, eL 3h 35m, aL 7n!+8m. elL 13h Uém
el 3h 1in
eL Oh 25m, oL 19h 31m, eL 23h 15m

The series of shooke between 18th-23rd con-

aisted almost entirely of long waves.

Novembe:;
Erd
th
5th
13th

ihth
18th
23rd

e, 1%h 8m
el 7h 53m
oL 19h Bm
( 9n 5hm 47a (V‘ertica.l) 1P hos (N-8S,

1
Elw) o8 58m 4os 4 5%8n 138 1 59m 298

azimith SSW compression, diastance 22°
(2) P 58m 8g (time. gap) iPP 58m 28a 18 2m
28 o Zm 168 distance 22° Epicentre
approximately 177°W 35°3 H 53.5m
el 14h 20m
el. 11h 37m
eL 16h 12m

1P 1h 2hm 238 . 1 1is .13 578 distance 3°
Seiamic aotion mt 15h 20m



25th
27th

28th

29th
30th

318t

53

5m 428 el 4om M 52m
) 1P 6h 27m 28 4S8 27m 158 R-F scale 2

ai 1,
(2) oL g: 55m, oL 10h 58m
e :

10m
1 30m 128 1PP 33m 95 18 4om ks (in
time gap) PS Lom 4183 U4Sm ks L 50.31\(

L 5. m M 1thh 1.5m distance 77° amimuth
E compression. Epicentre off the coast of
Central Americs. Epicentre 16.68 98,0W
(FSA) H 13\ 17m 568

el 12h 27/m

(1) 1P 10h 55m 288 18 L1s distance 1.2
azrimth 88W R-F scale 2

{(2) 1P 12h 1lm 348 18 518 Aiagtance 1,5°
R-F scale 1

1P 21h Ulm 218 48 U5m 238 distance 5.5°

Note: Slight tremors and other indeterminate seismic
disturbances which were shown in the quarterly dbulletins
are not given in this r_eport.
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