
New Zealand Department of Scientific and Industrial Research 

GEOPHYSICS DIVISION 

NEW ZEALAND 

SEISMOLOGICAL 

REPORT 

1957 

SEISMOLOGICAL OBSERVATORY BULLETIN 
E-138 

• 
' . 

. 

R. E. OWEN, GOVERNMENT PRINTER, WELLINGTON, NEW ZEALAND- 1%2 



New Zealand Department of Scientific and Industrial Research 

GEOPHYSICS DIVISION 

NEW ZEALAND 

SEISMOLOGICAL 

REPORT 

1957 

SEISMOLOGICAL OBSERVATORY BULLETIN 
E-138 

• . 

. 

R. E. OWEN, GOVERNMENT PRINTER, WELLINGTON, NEW ZEALAND- 1962 



SEISMOLOGICAL OBSERVATORY, WELLINGTON, 

NEW ZEALAND. 

ALL measurement and interpretation of records is carried 

out at the central station in Wellington. Communications 

should therefore be addressed to 

The Superintendent, 

Seismological Observatory, 

P.O. Box 8005, 

Wellington, New Zealand. 



NEW ZEAI.AND SEIOMOLOOIQAL IlEPORT 1957 

CONTENTS 

Introduction ... P• 

Prinoipal N.Z. Earthquakes in 1957 • ... 
Stationo of the N.Z. Network 

Timing Arrangements 

Technical Staff 

Station Headings 

N.Z. Network and Suw. 
Apia 
Raoul Island 
Scott Base 
Hallett ... 

Instrumentally Determined f. picentres ... 
Index of Felt Earthquakes 

Publications by Staff Members 

List of Mapa 

INTRODUCTION 

The New Zealand Ueismological Report for 1957 is intend~d to 
BWMlllrise all work of a routine na ture carried out by the 
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Seismological Observatory, /lellil'gton, and 1 ta associated outstations. 
Much of this has necessarily to be presented in the form of tabulated 
figures, but maps and descriptive matter have been added to make the 
Report of some interest to people other than professional seismologists. 
It should be noted that all times are given in UT (see the section 
'Station Readings'). Dates of shocks occurring in the N.Z. forenoon 
ere therefore one day behind the N.z. civil date. 
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The plan or the Report should be apparent trom the table or contents, 
and t'urther explanations will be round at the head or each aeparate 
section, On the whole, it tallows the style or i ta two ianediate 
predecessors, but during the latter part or the year readings rrom 
stations on Raoul Island and in the Antarctio became available, and have 
been listed in separate sections ot the report, It was not conaiderod 
desiruble to intersperse these readings with those or the -in network, 
partly because ot their large geographical separation rrom it, and 
partly because it is impossible to delay epicentre determination and 
other standard measurements until these records reach Wellington, 

New Zealand data ror 1959 and 1960 is now available at the 
Observatory, and standard readings have been forwarded to international 
data centres. The appearance ot t'urther E-Bulletins will depend upon 
the availability of typing and printing services. Reprints or 
research papers by members of the start, and material that is not or a 
routine character are issued as a aeries or S-Bulletine. The 
Observatory is prepared to consider agreements to exchange meterial or 
this kind with other Observatories. 

j 



PRINCIPAL lf,Z, BARTBQUADS I1' 1957 

Since 1951, aeiamic ~ctivity 1n llaw Zeal.and haa been relat1vel7 
quiet. In 1957, 88 earthquakes were reported felt, 70 in the llcrth 
Island, and 26 in the South Island. Eight aboclta -re perceptible 
in some part ot both islands. One ot the moat interesting 
phenomena dUr1ng the 7ear was the occurrence ot an 'earthquake swarm' 
in the v1c1n1t7 ot lloko Hinau. The name swarm 1a not prec1aeq 
l!efined, but is co11111only applied to a aeries ot small or mo&9rate 
earthqualtes ot similar magnitude occurring 1n rapid auoceaaion. Tbe 
beat known lfew Zeal.and example of a swarm atteoted Taupo in 1922. 

Maps showing the distribution of telt intensity have been 
pre_pe.red tor tour shooks. The first ot these, or. li'eb. 9 (Bpioentre 
57/20) originated at aea, 275 miles north ot Bast Cape. It had a 
tooal. l!epth ot about 85 miles and a magnitude ot 6¾, and the area ot 
peroept1bil1ty extended as tar south as Ore1111outh. Intensities do 
not aeem to have greatly exceeded 11114, and the earthquake does not 
appear to have been felt tar west ot a line troa Foxton to Wbaltatana. 
Isolated lllinor damage covers most of the eastern Horth Island. 'l'be 
large shallow shook on Dec. 31 (Epicentre 57/171) has been assigned a 
-gnitude ot 6.6. 'l'be epicentre lies about 100 miles to the weat ~ 
lliltord Bound, and cou1d not have been aatiatactorily located without 
the hslp ot readings trom Australian stations, as our 011'11 network doea 
not include any modern abort-period recorders south ot Kai-ta and 
Gebbies Pass. Since ths Australian stations can record only the 
largest shocks 1n this region, our studies of the se1am1cit7 ot Otago 
and Southland are leas advanced than those of other parts of th& 
country. The felt intensities reported are shown on llap 4; but 
their distribution is so irregular that it has been considered 
inadvisable to suggest iaoaeiamala. Damage to chi111187B occurred 
as tar west as Dunedin; but although there was a doubtful report trom 
T1DBru, the shock does not appear to have been telt 1n South Westland 
or Canterbury. 

Another interesting shock in the south of the country is that 
listed as Epicentre 57/160. Although this shock has a magnitude of 
4.7, and waa felt in Dunedin, it baa proved impossible to assign a 
higher accuracy than class D to the epicentre. Ths uncertainty in 
position is ot the ordar of 30 m11ea. The occurrence of a shook ot 
nearly magnitw!e 5 in this area is -nry relevant to any diaou.asion ot 
the se1sm1oity of Otago, yet it would almost certainly have gone 
unlocated, or ban been assigned a more westerly poeition, prior to 
the eatabliabllll!lnt ot the teleaeiam1c station of Roxburgh during the 
year. Although the position 1• now somewhat improved, it must be 
remembered that ths instruments at Roxburgh are not intended to record 
this kind ot shock. 
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Other widely felt shocks were those of Feb. 22; Mar. 13, and 
Sept. 26. The first of these (Epicentre 57/26) originated to the west 
of Tongariro National Park, and was felt over the central and southern 
parts of the North Island. It was of shallow focal depth, and had a 
magnitude of 5.5. Considered in terms of damage to property, this 
was an important shock. Nearly 100 insurance claims were filed by 
property owners in the Ohakune-Raetihi district, and north to 
Taumarunui. In most cases, however, the effects were limited to 
cracked plaster, the fall of objects from shelves, and damage to 
sanitary fittings. A few instances of fallen chimneys and lesser 
chimney damage were also reported to the Earthquake and War Damage 
Commission. Isoseismals have been shown on Map 4. 

The other shocks mentioned gave rise to similar but less widespread 
minor damage. As might have been expected from its deep origin (170 
miles) and its magnitude of 6½, the shock of Mar. 13 (Epicentre 57/36) 
was felt over most of the country between the Bay of Plenty and Oreymouth. 
The centre has been located a few miles north-west of Lake Taupo. As 
Map 5 indicates, intensities were fairly uniform over a large area, 
and although no serious damage occurred, minor insurance clailllB were 
received from both Auckland and Christchurch. 

The shock on Sept. 26 (Epicentre 57/128), with a centre in the 
South Taranaki Bight, had a magnitude of 6.o and a depth of 70 miles. 
Damage was again minor, and seems to have been confined to the North 
Island coast, between New Plymouth and Wellington; but the felt area 
extended from Te Kuiti to Banks Peninsula. Isoseismals are shown on 
Map 6. 

The epicentre of the shock on Aug. 21 (Epicentre 57/115) lies in 
thinly populated country west of Castlepoint. The shock was of shallow 
origin, and its magnitude was 5.6. The felt area extended as far north 
as Te Kuiti, but there were no reports from across Cook Strait. A 
chimney at Masterton was damaged, ceiling plaster cracked in Wellington, 
and goods displaced from shelves in Levin, but these were isolated 
occurrences. 

Consideration of the remaining earthquakes whose magnitude/ was 
greater than 5 reveals that nearly half of them were centred at aea, 
often several hundred miles from the coast. As a result, they were 
not felt, or attracted little attention. An earthquake of magnitude 
6.6 on July 22 (Epicentre 57/86) initiated a nwnber of aftershocks, 
seven of which had magnitudes greater than 5. These all occurred 
within a week of the main shock, and were aligned along the axis of 
the Kermadec Trench at distances from 200 to 320 miles north-east of 
East Ca~e. All of these shocks were of shallow origin. Two other 
shocks lEpicentres 57/129 and 57/151) on Sept. 26 and Nov. 12 originated 
close to the main shock; but since the records show some evidence of 
greater focal depth, the positions are less certain. 

The shock of Jan. 12 (Epicentre 57/7) was reported felt only 
at Gore, although its magnitude was 5.1. The epicentre lay in almost 
uninhabited country 20 miles east of Lake Te Anau. Similar consider
ations explain the lack of felt reports from the earthquakes of Aug. 2 
(Epicentre 57/95) situated in the Raukumara Ranges, and Aug. 11 
(Epicentre 57/110), 15 miles east of Tokaanu. Both were of shallow 
origin. The cluster of shocks between Gisborne and East Cape 
(Map 1) is mainly aftershock activity continuing from the previous 
rear, and associated with the magnitude 6.4 earthquake of 1956 Dec. 28 
lEpicentre 56/189). 
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The swarm activity near Mako Hinau already mentioned apparently 
began on Jan, 21 and 22, when earthquakes were reported by the light
house keeper. They were small, but sufficiently well recorded to be 
instrumentally located (Epicentres 57/10 and 57/13). On Jun. 2, 
more shooks were felt, apparently from the same epicentre, or very 
close to it, The effects are described in a letter from the Principal 
Keeper :-

"The tremors continued until late on Wednesday, 
6th June. 

"The tremors were particularly noisy at times, 
and caused houses to shake and windows to rattle, and 
were each approximately of 2 seconds duration, If 
quietness prevailed at the time, the approach of a 
shake could be heard coming in the distance, They 
appear to come from a N, West di1•ection; however we 
cannot be certain or this, 

"To date, no visual damage has been noticed, and 
I trust that all water pipelines underground are still 
intact, The first heavy rain will give all clues if 
any damage has been caused underground, 

"It was noticed, however, that the barograph gave 
incorrect readings at some weather reporting times, and 
this could be put down to the shakes. The tremors were 
at roughly 3, 6, and 9 hour intervt1ls," 

Seismological literature contains many references to earthquake 
swarms, but so tar, none or them has occurred in a region adequately 
served by recording stations. The tact that the shocks, although 
numerous, arc usually slllllll and shallow makes it difficult to secure 
good records. The occurrence or swarms in this area must be 
considered in any discussion or the limits or New Zealand's seismically 
active area, 

No shocks or exceptional focal depth were recorded, although 
three (Epicentres 57/4, 57/43, and 57/162) had depths or 300 
kilometres (190 miles), The first or these on Jan, 9, had a 
aagnitude or 5,1 and an epicentre near Kinleith. It is perhaps 
surprising that no felt reports were received. The other two 
shooks were at sea, in the Western Bay or Plenty and under the 
Kermadec Trench, Shocks or this depth are 00111110n in these places. 

The large earthquake in the Aleutian Islands on Mar. 11 was 
responsible for a tsunami (seismic sea wave) that caused damage in 
aany parts or the Pacific, including some minor damage to harbour 
works in Rarotonga. The wave was almost unnoticed in New Zealand, 
but the Oceanographic Institute reported that aeiche oscillations 
one or two feet in amplitude were recorded in Wellington harbour, 

Tabulated epicentres and details or felt reports will be found 
elsewhere in this Report. 



STATIONS OF THE NEW ZEALAND NETWORK 

The network ot stations under the control ot the Seismological 
Observatory, Wellington, may be considered to oonsist ot two sections: 
tirst, a set of short-period instruments distributed widely over the 
country, and intended to yield records of earthquakes originating 
within New Zealand; and secondly, teleeeiamic instruments to provide 
1ntormation about distant earthquakes and the physical condition of the 
earth. These functions interlock, and every seismograph gives son 
useful information in both tields. 

During the year, a nwnber ot changes and extensions to the 
network took place. These were in large measure prompted by the 
corrmenoement of the International Geophysical Year, Within New 
Zealand the biggest change was the establishment ot the new teleeeiemic 
station at Roxburgh. As explained 1n the 1956 Report, the recording 
site at Christchurch was situated on an unsuitable geological foundation, 
and was subject to artif1o1al disturbances. Local earthquake recording 
was therefore transferred to Gebbie& Pase. In 1957 May, the Galitzin 
instruments ware also disrmntled, and atter an overhaul were moved to 
Roxburgh and provided with new recording drums. Recording at the new 
station began on May 12. The instruments are installed in a tunnel 
lined with eeveral teet of concrete and driven approximately 300 ft. 
into schist, 

The station at Raoul Island became operational on May 12, but in 
mid-September, trouble with the drum gearing was experienced, and no 
further recordings were possible after October 16. 

There was an interruption ot recording at Karapiro from 
June 10-18, owing to tailure of the drum motor, and intermittent 
troubles were experienced at New Plymouth, There are no New Plymouth 
records attar October 3, Only minor interruptions occurred at other 
New Zealand stations. 

Building alterations at Apia resulted in a loss ot Samoan records 
trom May 15-21, and November 26-29. Between these dates, the Wood
Anderson instruments were temporarily installed in an outbuilding, and 
the Wiecherts were not in operation. 

The Antarctic stations at Scott Base and Hallett began operation 
on March 4 and April 4 respectively, Not all components were put into 
coDllliseion at once, and some experimenting was needed betore the best 
operating conditions were tound, The stations were in order tor the 
beginning of the International Geophysical Year in July. A tuller 
account of the installations, with illustrations is to be found in 
T. Hatherton: "New Zealand IGY Antarctic Expeditions, Scott Base and 
Hallett Station" (NZDSIR Bulletin No, 140, 1961) 

Instrumental constants, standard abbreviations ot the station names 
(used in the tabular sections ot this report), geographical positions and 
similar information are listed below, in order ot increasing southern 
latitude. 
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il'1A (AP) 

Latitude: 

Longitude: 

Height aboTe mean sea leTel: 

Geocentric direction oosines: 

Lithological 

Instrument 

Wiechert 
( 1000 kg) 

Wood-Anderson 

RAOUL (RL) 

Latitude: 

Longitude: 

J'oUDdation: Coral 

Component Period 

N 8 sec 
E 8 sec 
N 0.75 sec 
E o.80 sec 

NE 0.75 sec 
NW 0.72 sec 

N o.80 sec 
E o.80 sec 

13°481 .48 

111°46' .5w 
2 metrea, 6 tt. 

a. - 0.961 484 
b. - 0.138 980 
c. - 0.237 132 

sand on Toloanio rook. 

Damping llapitioation 

15: 1 
16:1 

5:1 
16:1 
15:1 
15: 1 
15:1 
15: 1 

29°15.1s 

177°55.1w 

100 
100 

2300 
2100 
1600 
1900 
2050 
2050 

7 

Date 

Kominal 
• 

iuntil 
11111' 18 

~NOT 28 

Height above mean sea level: 110 metres, 350 tt. 

Geocentric direction cosines: a. - 0.873 304 
b. - 0.031 743 
c. - 0.486 140 

Lithological J'oundation: Volcanic rook. 

Instrument 

Willmore 

SUVA (SU) 

Latitude: 

Longitude: 

Component 

z 

Height above mean sea level: 

Geocentric direction cosines: 

Period 

To• 1 aeo 

18°09• 

178°271 

6 

a. -
b. + 
c. -

Ta• 0.25 sec 

8 

E 

metres, 20 n. 

0.950 515 
0.025 720 
0.309 613 

- Lithological Poundation: Hard, :tine-grained oaloareoua -rl. 

Instrument Component Period Damping Magn1:t'1oation Date 

111lne-Shaw JI 12 sec 20:1 250 12/57 
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ONERAHI (ON) 

Latitude: 35°46•.5s 

174°21'.7E Longitude: 

Height aboTe mean eea leTel: 

Geocentric direction cosines: 

Lithological Foundation: Basalt. 

33 metres, 110 tt. 

a. - o.809 2.34 
b. + 0.079 892 
o. - 0.582 028 

Instrwuent Component Period Damping Magnitication Date 

Wood-Andera on 

AUCKLAHD (AK) 

Latitude: 

Longitude: 

E o.8 sec Critical 

36°51•.7s 

174°46'. 7S 

7/56 

Height aboTe mean sea leTel: 76 metres 250 tt. 

Geocentric direction coainea: •• - 0.798 694 
b. + 0.072 992 
o. - 0.597 293 

Lithological :foundation: Volcanic beds on Tert1aey aandetone and 
mudatone. 

Instrument Component Period Damping llagnitioation Date 

Milne-Shaw 

KARAPIRO (XP) 

Latitude: 

Longitude: 

N 10 880 20:1 

37°55'.68 

175°32'.JB 

150 7/57 

Height aboTa moan sea laTel: 61 matrea, 200 tt 

Geocentric direction coainea: a. - o. 788 405 
b. + 0.061 519 
o. - 0.612 072 

Lithological Poundation1 Oreywacka 

Inst~t Component Period Dlllllping Magnification Date 

Wood-Andera on B 0.77 aeo Critical 
o. 79 130:1 

2800 
2800 

Constanta measured betora and atter oTerhaul on June 18. 

6/57 
6/57 
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TUAI (TU) 

LatitUde: 

Longitude: 

Height above mean eea level: 

Geocentric direction cosines: 

38°481 .48 

177°091 .11 

292 metre• 960 tt. 

a. - o. 780 
b. + 0.038 
c. - 0.624 

359 
825 
126 

9 

Lithological Foundation: Thick Tertiary sandstone and 1111dstone 

Instrument Component Period Damping lo!agnitication Date 

Wood-Anderson B o.8 sec Critical 1400 

nw PLYMOUTH (NP) 

Latitude: 

Longitude: 

Height above mean sea level: 

Geocentric direction cosines: 

39°041 ,06 

174°04 1 .4E 

34 metre• 

a. - 0.774 
b. + 0.080 
c. - 0.627 

7/57 

112 tt. 

317 
472 
660 

Lithological Foundation: Volcanic ash on thick Tertia17 sandstone 
and mudstone. 

Instrument Component Period Damping llagnitication Date 

wood-Anderson E o.8 sec Critical 1400 6/57 

TONGARIRO (TO) 

LatitUde: 

Longitude: 

Height above mean sea level: 

Geocentric cllrection cosines: 

39°121 .2S 

175°321 .JB 

1131 metres, 3710 tt. 

a. - 0.774 637 
b, + 0.06o 444 
c. - 0.629 512 

Lithological Foundation: Volcanic ash and lava on Tertiar,v 
sandstone and llllldetone 

Instrument Component Period Damping "agnitication Date 

Jon.ea z 0.5 sec 10:1 Nominal 
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BUNNYTHORFE (BT) 

Latitude: 

Longitude: 

40°11 1 .os 
175°38'.1E 

Height above mean sea level: 60 .metres, 197 f't. 

Geocentric direction cosines: a. - 0.762 783 
b. + 0.058 224 
c. - o.644 028 

Lithological Foundation: Gravels, silts and sands. 

Instrument Component Period Damping Magnification 

Imamura 

COBB RIVER (CB) 

Latitude: 

Longitude: 

=~~l 
z 

8 seo 
8 sec 
2 sec 

Height above mean sea level 

Geocentric direction cosines: 

Lithological Foundation: Schist 

5:1 
5:1 
5:1 

41°05 1 .2s 

112°44•.cm 

2 
2 
2 

213 metres, 

a. 
b. 
c. 

- 0.749 
+ 0.095 
- 0.654 

100 

836 
613 
679 

Date 

Nominal 

:rt. 

Instrument Col]lponent Period Damping Magnification Date 

Wood-Anderson 

WELLINGTON (WN) 

Latitude: 

Longitude: 

E o.8 sec Critical 

41°111 .2s 

174 °46'. OE 

2,800 Nominal 

Height above mean sea level: 122 metres, 400 ft 

Geocentric direction cosines: a. - 0.750 478 
b. + 0.068 739 
c. - 0.657 311 

Lithological Foundation: Oreywaoke 

Instrument Component Period Damping Magnification Date 

Milne-Shaw N 12 sec 30:1 250 
Oalitzin-Wilip z To=10.6 Critical 606 9/57 

Wood-Anderson n 
Tg=10 

o.8 sec Critical 2,800 

The station has also Wenner and Imamura strong-motion instruments. 
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KAIMATA (KM) 

Latitude: 

Longitude: 

Height aboTe mean sea leTel1 

Geocentric direction cosines: 

42°31 t .48 

171°24' .6E 

70 metres, 2:,0 n. 
a, - 0.730 977 
b. + 0,110 420 
c. - 0.673 410 

Lithological Foundation: Moraine and alluTium oTer Tertia17 
sandstone and mudstone. 

Instrument Component Period Damping Magni~ioation Date 

11 

Wood-Anderson NE(X) o.8 sec Critical 2,800 1'0111nal 

CHRISTCHURCH (CH) 

Latitude: 

Longitude: 

Height above mean sea level: 

Geocentric direction cosines: 

43°31 t .98 

172°37' ,3E 

8 metres, 25 n. 
a. - 0.721 288 
b. + O. 093 401 
Co - 0,686 309 

Lithological Foundation: Alluvial sands, ailta, and graTels. 

Instrument Component Period Damping Magnification Date 

Oalitzin 

OEBBIES PASS (OP) 

Latitude 

Longitude: 

N 
E 
z 

To=Tg=24 
24 
13 

aec Critical 
Critical 
Critical 

43°41•.7s 

172°38'.SB 

267 11/56 
275 
465 

Height above mean sea level: 225 metres, 740 ft. 

Geocentric direction cosines: 

Lithological Foundation: Rhyolita 

a. - 0,719 385 
b, + 0,092 835 
c. - o.688 380 

Instrument Component Period Damping Magnitioation De.ta 

Wood-Anderson o.8 Critical 
o.8 AboTe critical 
o. 8 Critical 

2,800 
1,400 
2,800 

11/56 
8/67 
9/57 

Thia instrument was operated at halt the normal 11111.gnitication 
between August 24 and September 12, 
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ROXBURGH (RX) 

Latitude: 42°28• .5s 

Longitude: 169°18•.9E 

Height above mean sea level: 106 metres, 345 :tt. 

Geocentric Direction Cosines: a. - 0.691 422 
b. + 0.130 458 
o. - 0.710 576 

Lithological Foundation: Chlorite schist. 

Instrument Component Period Damping Magnification Date 

Galitzin 

HALIETT (HT) 

Latitude: 

Longitude: 

z 
N 
E 

'l'o=Ts=14 sec 
24 
24· 

Height above mean sea level: 

Geocentric direotion cosines: 

Critical 
Critical 
Critical 

12°181 .ss 

170°12• .5E 

217 
323 
305 

3 metres, 10 :tt. 

a. - 0.301 224 
b. + O. 051 985 
c. - o. 952 135 

5/57 

Lithological Foundations Frozen gravel spit, 

Instrument Component 

\'1'111more 
Columbia 

SCOTT BASE ( SB) 

LatitUde: 

Longitude: 

z 
N 
E 
z 

Height above mean sea level: 

Geocentric direction cosines: 

To 

1 
15 
15 
15 

Tg Magnification Date 

2 
75 
75 
75 

77°51•.os 

170°12• .5E 

1200 
1200 
1200 

Nominal 

33 metres, 100 ft. 

a. - o. 206 204 
b. + 0.048 510 
c. 0.977 306 

Lithological Foundation: Frozen basaltic debris resting 
on lava flows. 
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Inatrwnenta Component To Tg llagni tic a ti on Date 

Beniott z o.6 aec 25 sec 960 Jul 1 - NOT 21 
N 0.5 10 to Dec. 15 -
E o.6 25 to Dec. 15 
z o.6 0.2 145000 Jul 1 - NOT 21 
n 0.5 0.2 to Dec. 15 
e o.6 0.2 to Dec. 15 
z 1. 0 25 1450 NOT 21 -
N 0.5 10 Dec 15 -
E 1. 0 25 Dec 15 -
z 1.0 0.2 91700 NOY 21 
n 1.0 0.2 Dec 15 -
e 1. 0 0.2 Dec 15 -

T!MI!2 ARRANGEMENTS 

Radio time signals origin~ting in the Seismological Observatory, 
Wellington are broadcast 15 times daily by station 2YA ot the New 
Zealand Broadcasting Service. These signals can be automatically 
impressed on the records by an arrangement that has been described by 
B.H. Olesen in the New Zealand Journal of Science and Technology 
(Vol. 37B, No. 2, pp 115-8, 1955 Sept.). All New Zealand stations 
other thM Auckland, Bunnythorpe, Cobb River, Monowni, and Wellington 
hove tl,is equipment. At Wellington, the time 1mrks are directly 
derived trom the net1onRl time-service. At the other stations, 
sevet·al signals a day are recorded by the operator, who depreooeo a 
hand key on hearing the signal. At Suva, Raoul Island, Apia and the 
Antarctic Stations similar methods are in use. The minute or half
minute anr~s at tho out-stations are provided either by an electric 
pendulum clock of the Gynchronome type, or- by a lltlrine chronometer 
fitted with electric contacts. Scott Base has a quortz crystal clock. 

TECHNICAL STAFF 1957 

Superintendent: 

Geophysicists: 

Technicians: 

Officer-in-Charge: 

Observer: 

Observer: 

WELLINGTON 

R.c. Hilyee 

R.R. Dibble, M.Sc.; o.A. Fiby, M.Sc.; 
M.O. Muir, M.Sc. 

s.M. Delbridge (From October); 
B.R. Gibson; A.R. Martin (April to 
November); J.F.O. Rappnngei 
D. st. John ( until February J 

APIA 

A.A. Th0mson, M.Sc. (until October); 
J.O. Keys (from October) 

SCOTT BASE 
R.H. Orr 

HALIETT 

C.E. Ingham 



STATION READINGS 

The station readings are so arranged that data for the stations 
within New Zealand and for Suva are given 1n a single chronological 
list, and other stations are listed individually. Thia is partly a 
question of geographical affinity, and partly one of administrative 
convenience. 

Details of N.Z. earthquakes have been omitted if the 
Instrumental Magnitude was less than 5; but the epicentres of those 
with magnitude greater than 4, and details of felt shocks have been 
listed in separate sections of the Report. 

All times in the Report are given in U.T.; that is, the civil 
time of the Greenwich meridian, beginning at midnight. The New 
Zealand Standard Time is 12 hours ahead of U.T. 

When the horizontal components at a recording station are not 
orientated north-and-south or east-and-west, the directions are 
designated X and Y, and the bearings given with the station constants 
in the section 'Stations of the N,Z, Network'. 

The small letters following the time of an 'impetus' phase 
indicate the direction of initial movement, u indicates an upwards 
ground movement, d a downwards one, n, s, e and w towards north, south, 
east and west respectively. x and y are horizontal movements as 
explained above. 

Amplitudes are given in microns (1 micron= 10-6 metre) and 
periods in seconds, except for the Antarctic Stations, Samoa, and 
Raoul Island, where the amplitudes are in millimetres, read in the 
manner explained at the beginning of each section, 

Magnitudes for local earthquakes are a mean of the indications of 
the Wood-Anderson seismographs of the network. 

The accuracy of local earthquake epicentres is indicated by a 
letter in brackets following the attribution NZ 

Epicentres are not in error by more than 5 miles, or 8 km 
II ti II II II II 10 II 16 
II II II II II II 15 II 24 
11 more uncertain 

The low accuracy of (D) epicentres generally results from the small 
magnitude of the shock, or from laclc of recording stations in certain 
azimuths, 



1'EW ZEALAND SEISMOLOGICAL REPORT 1957 

In indicating tocal depth, a distinction is nade between shallow 
earthquakes (S), whose records show clear crustal phases, and normal 
earthquakes (N), which probably originate near the base ot the crust. 

NEW ZEALAND STAIIONS AND SUVA 

Date Stn Phase h m s AZ Tz An Tn Ae Te Mag. 

JAN 1 SU eL N 07 42 
1 eL N 12 42½ 
1 eP N 21 12 08 Deep, No L-waves 

e(S) N 30 
2 WN eL N 01 28.0 

CH eL NE 01 31 12 20 6 20 6 20 6.3 CH 
SU es N 01 00 01 

eL N 11 
Epicentre: . 00 39 22 53N 16~W USCGS 

2 IVN eSKS N 02 41 25 7 7 
e N 52 25 5 12 
eL N 58.4 
eLr z 03 02¾ 

CH eSKS N 02 41 56 7 18 
eL NE 59 7 18 10 20 6.4 CH 

SU es N 02 38.3 
eL N 50 

Epicentre: 02 17 35 52½ 168\T USCGS 

2 \VN e N 03 37 15 
eL N 59.4 

CH eL NE 04 03 8 17 12 18 6.5 CH 
eL z 05 25 18 

SU es N 03 33 32 
eSS N 38 05 

Epicentre: 03 12 52 53N 168W USCGS 

2 WN eSKS N 04 12 39 
eL N 33.4 

Epicentre: 03 48 44 53N 168W USCGS 

2 SU p N 11 27 18 Deep, no L-wavea 
es N 50 

'NN eL N 11 40 
CH eL ZNE 11 44 
Epicentre: 10 49 32 52½N 168W USCGS 

3 TO eP z 02 23 11 
SU iP N 02 18 33 Deep, No L-waves 

e(S) N 19 02 
Epicentre: 02 18 03 Fiji USCGS 

3 ON eP E 13 00 26 
KP eP N 13 00 35 

epP N 02 42 
SKS N 10 09 
es N 50 
eaS N 14 49 
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Date Stn Phase h m • Az Tz An Tn Ae Te llag. 

JAN 3 TO eP z 13 00 37 
epP z 02 45 
e z 04 25 

"/,'N eP ZN 13 00 47 
eSKS ZN 10 18 4 5 
e3 ZN 11 03 11 10 6.8 WR 
esS N 14 56 8 10 

CB e3 E 13 10 58 
ea3 E 14 51 

KM eP X 13 01.0 
eSKS X 10 17 
es X 11 05 

OP eP N 13 00 55 
eSKS N 10 28 
es N 11 20 

CH p z 13 00 50u 8 7 
BP z 03 57u 5 7 
e z 04 51 7 7 
i SKS NE 10 28en 11 10 7 10 
1S NE 11 18e 6 10 17 10 7.1 CH 
iaS NE 15 12e 12 8 21 8 

3U eP N 12 59 18 
eaS N 13 11 55 

Epicentre: 12 48 27 44N 130E 600km uscos 

5 SU p N 03 28 08 Deep, no L-wavea. 
es N 37 

6 SU oL N 04 53 

7 VIN eL N 19 1 o¾ 

8 ON e E 10 55 21 
e E 28 

KP es N 55 51 
TU eP N 10 55 21 

es N 57 
TO eP z 10 55 30 

es z 56 13 
WN .-p ZN 10 55 52 

s ZN 56 50 
CB es E 10 57 06 
KM es X 10 57 47 
Epicentre: 10 54 35 36.4S 177.4E 2501cm NZ(C) 5.1 NZ 

9 VIN eL N 06 40.0 
CH eL z 06 38 
Epicentre: 06 15 37 New Britain region uscos 

9 ON eP E 07 09 55 
KP eP N 07 10 08 

es N 12 51 
TU es N 07 12 52 
TO eP z 07 10 21 

e3 z 13 12 
'NN iS ZN 07 13 42 
CB eP E 07 10 44 

es E 13 45 
KM eP X 07 11 00 

9 IVN eL 1' 08 48.8 
CH eL z 08 47 
Epicentre: 07 52 56 53N 167t'R uscos 
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Date 8tn Phase h m • AZ Ta An fll Ae Te llag. 

JJJ( 9 XP eP JI' 21 38 34 
8 l'I' 39 02 

TU eP l'I' 21 38 38¼ 
s N 39 OB 

l'l'P e(P) E 21 38 43 
WN eP Zl'I' 21 38 57 

8 N 39 40 
CB eP E 21 39 00 

es E 50 
JO( eP X 21 39 22 

es X 40 25 
Epicentre: 21 38 00 38.28 175.gs 300laa l'l'Z(C) 5.1 1'Z 

10 WN eL N 06 17 
CH eL z 06 18 
SU L l'I' 06 05 15 

10 WN e l'I' 08 26.6 
OH eL z 08 27 
SU e(B) l'I' 08 12 40 

eL N 13 45 

12 KIi eP X 00 32 29 
es X 33 14 

CB eP E 00 32 51 
8 E 33 53 

l'f!f e(P) Zl'I' 00 33 12 
s ZN 34 16 

TO eP z 00 33 17 
es z 35 06 

XP e N 00 33 52 
e N 35 24 

Epicentre: 00 31 30 45.48 168.m: 
Felt Gore MM-1 

K KZ(D) 5.1 NZ 

14 ON eP E 06 38 34 
KP eP N 06 38 44 

14 ON eP E 09 52 57 
KP eP N 09 53 04 
'NN eP K 09 53 11 
CB e E 09 53 36 
SU eP N 09 50 36 
Bplcentre1 09 49 10 18tS 178W 6001aa uscos 

14 ON p E 14 23 33e 
18 JI: 26 12w 

KP p K 14 23 48s 
es l'I' 26 40 

NP eP JI: 14 24 08 
es E 21.1 

WN 1P ZN 14 24 16½uw 
es N 27 25 

8cS N 34 29 
CB eP E 14 24 41 

es JI: 27 27 
ICM eP X 14 24 44 

es X 27 55 
BU eP K 14 21 42 

1 K 47 
J:pioentre1 14 20 17 228 179W UBCOB 
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Date Stn Phase h m s AZ Tz An Tn Ae Te Mag. 

JAN 14 AK eL N 22 59 
Y.P eL N 23 00 
"UN e(L) N 23 01. 7 
SU eL N 22 59 

18 WN eL N 01 11¼ 
CH eL NE 01 09 

eL z 10 

19 IVH eL N 03 16.3 
CH eL ZNE 03 15 

19 KP eP N 05 20 11-~ 
es N 23 12 

TU e( P) N 05 20 15 
e~ N 23 04 

IVN eP ZN 05 20 40 
e N 23 35 
es ZN 51{ 
eScS ZN 30 45 4 6 

CB eP E 05 20 43 
es E 23 56 

KM eP X 05 21 03 
e3 X 24 26 

SU eP N 05 18 06 
iS N 19 02s 

Epicentre: 05 16 36 2<>;-s 179'N 600km uscos 

19 ',VN e N 09 02 44 

19 °/IN eL N 13 21¼ 
eL NE 13 19 

21 AK e N 16 00,7 
e N 05 30 

WN e ?{ 16 05 
e N 22 

SU es N 15 52 20 
eL N 54 50 

22 AK e N 05 47 
WN e ?{ 05 48 
SU iS N 05 38 50 

eL N 40 45 

22 ON eP E 12 37 28 
TU eP N 12 37 56 
WN eP N 12 38 13 

es N 43 18 
eL N 48 

CH eL NE 12 48 
SU e N 12 36 25 

s N 38 55 
Epicentre: 12 31 55 Santa Cruz Is. uscos 

23 AK s N 17 47 37 
eL N 48.5 

KP eL N 17 49 
WN es N 17 48 43 11 20 5. 7 IVN 

eL N 51¾ 
OP e3 N 17 49 41 
CH eL NE 17 52 5 18 7 18 5. 7 CH 

eL z 53 
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Date Stn PhAee h m 6 Az Tz •. n 7n Ae Te Ma g. 

JAB 23 SU e N 17 42 19 
e(S) N 43 05 
eL N 44.2 

Epicentre: 17 40 19 22S 175W USCGS 

24 KP eP N 01 18 54 
epP N 19 20 

TU eP N 01 19 10 
WN eP ZN 01 19 09 

es N 25 26 6.4 WR 
CB eP E 01 19 00 
OP eP N ·01 19 14 
CH eL z 01 37 
Epicentre: 01 11 11 6s 147E 100km USCGS 

24 WN eL N 08 04 7 20 6.3 WN 
eLr z 06 

CH eL ZNE 08 02 ,9 20 4 20 4 20 6.2 CH 
Epicentre: 07 16 29 12ts 78W uscos 

24 AK eL N 19 33 
KP eL N 19 34 
TU es N 19 32 36 ,m eLr z 19 40co 
GP 8 N 19 34 36 
CH eL NE 19 37 10 16 1 () 14 

eL z 38 
SU 1 N 19 27 08s 
Epicentre: 19 25 16 200 176-/;IY uscos 

25 KP p N 03 49 47n 
TU eP N 03 49 49 
',VN eL ZN 04 23 
CB eP E 03 50 02 
CH eL NE 04 20 20 35 20 35 

eL z 23 
f ,U e( PS) N 03 57 47 

e N 58 00 
Epicentre: 03 36 47 51 l N 177'N OSCGS 

26 SU eL N 08 20.6 

26 WH e N 14 41 

28 ON eP E 08 21 33 
e E 47 

AK eL N 08 28.0 
KP eP N 08 21 45 
':nf 1P ZN 08 22 11 

eL N 30. 7 17 20 5.9 WN 
CB eP E 08 22 16 
KM eP X 08 22 32 
GP eP N 08 22 39 
CH eL NE 08 3~ 10 25 8 25 5.9 CH 

eL z 31 22 30 
SU eP N 08 18 33 

s N 20 11 
Epicentre: 08 16 19 15¼S 173\V uscos 
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Date Stn Phase h Ill 8 Az Tz An 'l'n Ae Te uaa. 

J.Al'f 29 OH eL E 15 58 
AK eL N 15 58 
WN eL N 15 59.3 11 20 5.8 WS 
GP eP B 15 52 53 
CH eL NE 15 59½ 11 20 5.8 CB 

eL z 16 00 3 12 
Epicentre: 15 46 35 16s 176w USCGS 

30 '1'0 eP z 09 51 50 
WN eP ZN 09 51 58 

eL lf 10 01.0 
CH eL NE 10 05 
SU e N 09 48 31 

es lf 50 05 
Epicentre: 09 46 05 15S 173W UOOGS 

30 AK aL N 15 38.5 
KP eP N 15 33 31 
TO eP z 15 33 42 
WR eP lf 15 34 08½ 

es N 38 11 3 6 6.o n 
eL lf 40.2 

CB oP E 15 34 16 
es E 38 20 

GP eP N 15 34 35 
es N 39 05 

CH es NE 15 39 05 4 15 4 15 
eL If 42.0 9 15 5.8 CB 

SU eP lf 15 30 58 
Epicentre: 15 29 00 20r8 174W UOOGS 

30 SU e N 16 56 51 
eL N 58 30 

31 SU eL ·N 20 21 
FEB 1 lfN e N 02 45 Traces 

1 WN e N 17 38 'l'raoea 
1 lffl e( P) ZN 18 51 33 

2 SU 1P N 11 47 52• 
' i N 48 26a 

iS N 49 OOn 
L N 50 00 

AX p N 11 49 28 
s N 52 26 
L lf 55 28 

TU eP N 11 49 5ij eS N 53 24 
TO eP z 11 49 5 
WN 1P ZN 115013 

1S ZN 54 08 
eL N 55.9 

CB eP E 11 50 11, 
es E 53 3~ 

KM eP'l X 11 50 24 
(P) X 32 
es X 54 07 

GP p N 11 50 40 
eS? N 54 37 
(S) II 59 

OH eP z 11 50 19½ 
e RE 52 40 
8 ZNE 5~ 44 

eLq z 5 .7 
Lq 1' 57.4 

:lploentre: 11 45 35 2-rs 17<B USC08 
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De.t.e st.n Phase h II B As 'l'z .An '1'n Ae Te Kag. 

:PBB 2 ON eP 1' 04 o6 08 
e N 11 

IP eP 1' 04 . 06 ~-es N 09 5 
'1'0 eP z 04 06 3u 

es z 10 0 
NP eP E 04 o6 36 
'NN eP ZN 04 o6 54 

es . ZN 10 44 
e N 11 02 

CB eP E 04 o6 56 
es E 10 53 

10,I eP X 04 07 12 
es X 11 19 

GP eP H 04 07 19 
es H 11 30 

Epicentre: 04 02 05 188 176iW 300km useos 

2 ON eP H 16 32 38 
XP e(P) N 16 33 00 
TO eP z 16 33 16 
WN eP N 16 33 33 
CB e(P) E 16 33 32 
OP cP N 16 33 5-0 
.e:picentre: 16 28 36 18S 168E 100lall UXGS 

5 ON e(P) N 16 03 00 
KP eP N 16 03 18 
TO eP z 16 03 31 
'NN eP ZN 16 03 47 
CB eP E 16 03 42 
KM e(P) X 16 03 52 
GP eP X 16 03 59½ 

5 ON eP N 20 14 22½ 
KP eP N 20 14 02 

e N 17 22 
TO eP z 20 13 47½ 

e(S) z 16 13 
e z 21 

WN iP z 20 13 22d 
e ZN 16 03 
e(L) N 16.5 
i N 17 25 

CB eP E 20 13 10 
KM eP X 20 12 49 

es X 14 15 
GP eP N 20 12 41 

e(S) N 14 09 
Epicentre: 20 11 01 49.3s 165iE HZ(D) 

6 CH eLr ZNE 13 51.2 
Epicentre: 13 o6 13 2N 91W USCGS 6 PAS 

6 KP e(P) If 17 30 37 
TU eP N 17 30 37 
TO eP z 17 30 57 
\'IN eP ZN 17 31 32 
CB p E 17 31 49 
KL! p X 17 32 27 
OP p N 17 32 28 
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Date Stn Phase h m 8 AZ Tz An Tn Ao Te ll•a• 

Ji'EB 9 OR p If 02 11(43) 
KP p N 02 11 48 

es lf 12 45 
TU eP N 02 11 4;t 

s N 12 4 
TO eP z 02 H 58 

1 z 59 
(S) z 13 10 

WN p NZ 02 12 21 
s N 13 47 

CB eP? E 02 12 28! 
s E 14 04 

KM s X 02 14 42 
gP s N 02 14(51l) 
Epicentre: 02 10 32 34 • .3s 180.0 hlf 1'Z(D) 5.2 JIZ 

9 TO eP z 02 17 14 
WN eL N 02 21.5 

9 SU eP N 13 33 07 
eS'l N 35 30 
i(S) N 55 
eL N 38 40 

ON 1P N 13 30~4~) 
1S N 31 42 

AK p N 13 30 44 
18 N 31 48n 

KP eP N 13 30 43 
1S N 31 4*s 

TU eP N 13 30 41 
e N 31 34 
1S N 45½ 
escs N 44 28 

TO eP z 13 30 53 
e z 31 47 

NP eP E 13 31 05 
e? E 32 08 
(8) E 36 

WN eP ZN 13 31 17½ 
es N 32 49 
1 N 38 31 
iScP ZN 41 00 
1ScS N 4h 30 

CB eP E 13 31 29 
e E 58 
e E 33 ~~ s E 
eScS E 44 26½ 

KM e(P) X 13 31 55 
(S) X 33 46 
s X 

4~ escs X 44 3 
gP eP N 13 31 s5v 

e N 33 43~ 
e N 54 
{S) N 56½ 
iS N 57 
sos N 44 37½ 

CH eP z 13 31 56 
e NE 32 19 
s ZNE 33 54 

1 N 34 OS! 
Epicentre: 13 29 18 348 180 150Jtmt. USCGB ij PAS 

13 29 20 33.es 179. 88 1~5ltlll 1'Z(D) -7 1'Z 
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Date Stn Phaae h Bl • As Ts An Tn Ae Te llag. 

PEB 9 01f eP 11 17 59(35) 
SU eP lf 17 58 01 

es 1' 59 33 
IP eP N 18 00 46 

es N 04 30 
TU e(P) H 18 01 oz 
TO eP z 18 00 5 
WN eP ZN 18 01 17 

e(S) ZN 05 28 
e H 54 
eL N 09.0 

CB eP E 18 01 26 
es E 05 45 

KM eP X 18 01 43½ 
OP eP N 18 01 50 

es N 06 30 
CH eL NE 08.o 
Epicentre: 17 56 00 Tonga uscos 

10 KP e N 22 43 10 
TU eP N 22 43 22 
TO eP z 22 43 15 
KM e(P) X 22 43 21 
GP eP N 22 43 22 
<.:H eP z 22 43 21 

es NF. 52 17 
Epicentre: 22 32 15 Mindanao uscos 6¼-¾ PAS 

10 KP eP N 23 01 48 
TU eP N 23 01 58 
TO eP z 23 01 51 
'NN es N 23 10 48 

1ScS N 11 50 
eSS N 15.0 
esss N 18.0 

KM e(P) X 23 01 59 
es X 10 39 

GP eP N 23 01 58 
CH eP z 23 01 58 

es NE 10 56 
e(ScS)E 11 57 

M E 34 
Epicentr~: 22 50 52 10½N 126-½E USCOS 6¾ PAS 

11 KP eP N 01 25 44 
TU eP N 01 25 52 
-.VN es N 01 34 40 

e~ScS)N 35 35 
e S/J ) N 39,3 
eSSS N 42.0 

KM e(P) X 01 25 53 
es X 34 30 

GP eP N 01 25 49 
CH e(P) z 01 25 52 

es m,: 34 43 
e(ScS)E . 35 47 

M E 57¾ 
Epicentre: 01 14 44 1 Cl'! 126E USCOS 6½ PAS 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te :.!ag. 

FEB 11 TO eP z 14 36 40½ 
WN eL H 15 06 ca 
CB eP E 14 36 31 
CH eL NE 15 07 ca 
Epicentre: 14 25 28 10N 126E USCGS 6¼ PAS 

13 ON eP? E 00 40 34 
KP eP N 00 40 42 
TU eP N 00 40 54 
TO eP z 00 40 45 
WN 1P ZN 00 40 50d 

es N 49 39 
e N 50 47 
eSSS N 57.0 

CB eP E 00 40 45 
KM eP X 00 40 49 
GP eP N 00 40 55 
L:H eP z 00 40i52~ e(S) E 49 42 

e E 50 52 
Epicentre: 00 29 48 10N 126½E USCG$ 

13 on eF E 12 41 08 
KP eP N 12 41 30 

es N 45 01 
TU e(P) N 12 41 44 

es N 45 20 
TO eP z 12 41 44 
CB eP E 12 41 56½ 
KM eP X 12 42 09 
GP eP N 12 42 18 
l!:picentre: 12 36 51 18S 170E USCG$ 

16 KP eP N 02 54 25 
TU eP N 02 54 32 
TO eP z 02 54 23t 
WN 1P ZN 02 54 352 
CB cP E 02 54 30 
GP eP N 02 54 43½ 

18 TO eP z 16 15 06 
l'IN if' ZN 16 14 56 
CB eP E 16 14 58 
GP eP N 16 14 46 

21 SU eP N 19 39 30 
1? N 40 38 

S? N 41 27 
eL N 42 31 

ON p E 19 38 15 
AK e( P) N 19 39 00 

es N 40 07 
KP eP? N 19 38 23 

e(P) N 32 
es N 40 0~ 

TU eP N 19 38 232 
s N 39 57 

TO eP z 19 38 34 
eS? z 40 09t 
e(S) z 252 

WN eP? N 19 39 02 
e(P) N 

41 ~ s N 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te llag. 

FEB 21 CB eP E 19 39 25½ 
s E 41 24 

Kl! eP X 19 39 42t 
es X 42 03i 

GP eP? N 19 39 34 
(P) N 46 
s N 42 09½ 

Epicentre: 19 36 05 31S 178W Kermadec Ia. uscos 
19 36 24 3o;-s 178½1Y N NZ(D) 5.8 NZ 

22 ON Pn E 00 30 11 
P• E 14 rn~~ E 56½ 

E 32 08 
AK P• N 00 31 00 

s• N (40) 
KP 1P N oo 30 34n 

1S N 52½ 
TU eP N 00 30 40 

(s l N 31 03 
TO iP. z 00 30 17 

s z ( 20-} ) 
WN p ZN 00 30 116 

s ZN 31 13 
CB p E 00 30 53 

13 E 31 23 
Kit. eP X 00 31 17 

(S) X 32 09 
GP eP N 00 31 21 

(8 ) N 32 14{ 
i(S) N 19 

Epicentre: 00 30 11 39.2s 175.1E s NZ(C) 5.5 NZ 

22 AK eL N 07 09.3 
·rm e ZN 07 oG 24 

e~Lr) ZN 08.3 
CH e Lr ZN 07 05 . 2 

22 OK eP E 08 1G 33 
SU 1P N 08 17 19S 
KP eP N 08 16 L19 

es N 15' 13 
TU eP N 08 1G 52 

c$ N 1 a 15i 
TO eP z 08 16 59 

es z 19 27 
WN 1P ZN 08 17 21u 

e::; ZN 20 08 
CB eP E 08 17 25 

e~ E 20 17 
KM eP X 08 17 43 

es X 20 42 
GP eP N 08 17( 48) 

es N 20 53 

23 SU eP N 20 37 29 
es N 46.5 
eLr N 58. 9 

ON eP E 20 j8 15 
AK e N 20 8 45 

es N 48 16 
eL N 59,3 

KP eP N 20 38 22½ 
e(PP) N 41 30 
e(S) 48 22 
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Dete Stn Phase h m 8 AZ Tz An Tn Ae Te llag. 

FEB 23 TU eP N 20 38 27 
WB iP ZN 20 38 33d 

e(aP) ZN 58 
es N . 48 32 
e(SS) If 54.0 
eL N 21 oo.6 

CB eP E 20 38 29 
e E 41 30 

KY eP X 20 38 36 
OP eP N 20 38 35 

e(sP) N 39 02 
ePP N 41 46 

CH eP z 20 38 34 
Epicentre: 20 26 12 24N 122E uscos 7-7¼ PAS 

MAR 2 WN e H 01 25 
CH eL z 01 30 
Epicentre: 00 27 33 18¼1' 78W uscos 

2 ON eP E 08 17 44 
KP eP N 08. 18.0 
WN e(P) ZN 08 18 16 

e N 20 10 
eLr ZN 32 

Kl( eP X 08 18 16 
OP eP N 08 18 20 

e N 39 
CH eL EN 08 28½ 6 20 11 20 6.0 CH 

eL z 31 15 22 
Epicentre: 08 10 24 6s 151:i uscos 

2 Wl.'l e N 09 49 15 

3 AK eL N 01 40 
WN eL N 01 41 
CB eL E 01 43 
KM eL X 01 43 
OP eL N 01 43 
CH eL ZNE 01 40 9 20 9 20 11 20 

3 GP eP N 20 56 44 
Epicentre: 20 49 30 9½s 154E 100km uscos 

5 TO ePKP1 Z 12 44 24 
GP ePKP? N 12 41• 49 
Epicentre: 12 24 35 33N 34¼W uscos 

5 KP eP N 19 08 49 
TU eP N 19 09 00 
TO eP z 19 09 01¼ 
\'IN eP ZN 19 09 15 
CB eP E 19 09 14 
Kl.I eP X 19 09 23 
OP eP N 19 09 34 
SU eP N 19 06 27 
Epicentre: 19 03 27 14½8 168E uscos 
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Date Stn Phase h m 8 AZ Tz All Tn Ae Te llag. 

IIAR 7 TU 1Pn N 05 29 37t 
Sn N 51 

KP ePn N 05 29 55 
e(P•) N 05 30 04¼ 
e N 13 
eSn N 22 

AK eP.'l N 05 30 22 
e N 38 
1 N 55 

TO ePn z 05 29 55 
1 z 57½ 
eSn z 30 25 

UP e(P) E 05 30 13½ 
1 E 16 
eSn E 53 

'NN ePn z 05 30 18 
1P• ZN 32 
e N 35 
e N 42 

Sn N 31 05. 
CB e(P) E 05 30 36 

e E 41 
e E 58 
eSn E 31 32 
e E 46 

GP e N 05 30 58 
eSn N 32 10 

KM e X 05 31 07 
s X 32 10 

Epicentre: 05 29 17 38.5S 178.6E s NZ(C) 5.0 NZ 

7 KP eP N 10 51 13 
TU es N 10 54 16 
TO eP z 10 51 22 
\VN eP N 10 51 41 

es N 55 05 
CB eP E 10 51 46 
GP eP N 10 52 10 
SU es N 10 49 57 
Epicentre: 10 47 25 19S 178iW 550km uscos 

8 TO ePKP1 z 12 41 10 
e z 48' 

WN ePKP1 -Z 12 41 13Ju 
ePKP2 z 42 05d 
eL N 13 51¼ 

KM ePKP1 X 12 41 20 
e X 44 

CH ePKP1 z 12 41 18 
e z 42 
eL ZNE 13 50 

Epicentre: 12 21 08 39½N 23E uscos 

8 KP eP N 16 38 23 
es N 40 57 

TU eP N 16 38 27 
es N 41 00 

TO eP z 16 38 36 
es z 41 22 

\VN eP ZN 16 38 55 
es ZN 41 so 

NP eP E 16 38 40 



28 NEIY ZEAIAND SEISMOLOGICAL REPORI 12~1 
Date Stn Phase h m s Az Tz An Tn Ae Te Mag. 

MAR 8 CB eP E 16 38 56/i-
es E 41 55 

KM eP X 16 39 16 
es X 42 231 

SU p N 16 36 45 
iS N 37 59 

Epicentre: 16 35 11 23S 179E 600km uscos 

9 KP eP N 14 35 35 
e N 54 
e N 36 14 
es N 46 15 

TU e N 14 36 03 
e N 12 
es N 46½ 

TO eP z 14 35 41 
e z 36 03 
e z 37 39 

WN e z 14 36 02 
eSKS N 46 12 100 25 
es N 50 170 20 

M N 15 20½ 470 20 7.9 WN 
CB e E 14 35 58 

e E 36 48 
GP eP N 11~ 36.5 
CH eP z 14 35 54 34 12 13 14 5½ 10 

iS N 46 26n 82 16 44 16 7.8 CH 
SU p N 14 34 05 

iS N 43 02 
Epicentre: 14 22 27 51N 175W uscos 

9 KP eP N 15 54 46 
e N 15 55 10 

TU e rr 15 54 51 
e N 15 55 37 

TO e{P) z 15 54 51 
CB e E 15 55 02 
GP e N 15 55 20 
.'IN eSKS N 21 03 05 1!~ 15 

s N 40 8 12 6.9 WN 
CH eP z 20 52 52 4 12 

SKS ZNE 21 03 21n 14 17 20 20 11 18 
s E 04 05 17 20 
PS ZNE 05 25 18 20 14 20 10 20 

eSS NE 10 42 11 20 17 30 7.0 CH 
M NE 21 40 20 65 20 

SU p N 20 50 55 
eiS N 59 50 

PS ' N 21 00 15 
eSS ?I Ol, 12 
sss N 01.0 
M N 11~½ 

Epicentre: 20 39 15 52½N 16~:;1\V USCGS 

10 \'IN eSKS N 03 29 50 7 15 
es N 30 14 5 10 6.4 WN 

CH SKS ZNE 03 30 04 7 20 7 20 6 20 
es E 48 g 10 
iPS ZNE 32 08 16 20 7 20 20 
1Lq NE 45 14en 13 20 14 18 
M 14 20 35 20 6. 7 CH 

Epicentre: 03 06 02 52N 176W uscos 



. m aliLeilW SElSIIOLOO!!;iAL mm 12~2 22 
Date Stn Phase b • 8 As Ts An T1l Ae Te Mag. 

MAR 10 WN eL 1' 05 27 
CH eLr z 05 25 

1,1 NE 05 34 .3 18 4 18 6.2 CB 
Bpi centre: 01+ 41 01+ 521 17CM uscos 

10 WN eL Z1' 1.3 26½ 
CH eL E 13 24 

1,1 NE 39 3 18 5 18 · 6. 2 CH 

10 lffl eLr ZN 12 12¾ 
CH eL NE 12 11 

II NE 12 17 6 20 7 20 6.3 CH 
Epicentre: 11 20 45 52N 171W oscos 

10 AK eL N 16 12 
WN eSK3 N 15 50 04 5 10 

e3 N 26 3 10 
eLr N 16 10.3 

II N 18 28 20 6.1~ WR 
CH SK~ NE 15 50 25 7 20 6 20 

s E 51 03 9 20 
PS ZNE 52 23 7 20 10 22 8 22 

eLq E 16 07 13 25 
II NE 20 14 20 35 20 6.6 CH 

SU es N 15 46 49 
PS N 47 12 

Ep1centre: 15 26 23 52N 173W oscos 
10 WN eL N 17 50 

CH eL NE 17 50 
M NE 55 1½ 20 4 20 6.1 CH 

Epicentre: 16 37 45 51½N 173½W uscos 
11 KP eP N 03 25 38 

e( S) N 36 33 
e N 37 12 

AK es N 03 36 12 
eLr N 53 .3 

TO eP z 03 25 43 
WN eP z 03 25 58d 

i z 26 12d 
e3KS H 36 40 7 11 
es N 37 13 12 10 
eLr z 56 .3 

M N 59 60 25 6. 9 'NN 
CH eP z 03 26 15 5 10 

SKS N 36 53 12 15 
(PS) N 38 10 10 14 
er. E 52 
eL z 56.3 

M E 04 00/; 40 20 6.7 CH 
SU iPP N 03 26 46 

e3 N 33 05 
PS N 38 

eL N 43.0 
Epicentre: 03 12 41 51N 177\V uscos 



lQ m:w zuLAJm Sl!!!§!!2J&!!IQAL m~i: 12:iz 
Date Stn Phaae h m 8 As Ts AA '1'n Ae Te .... 
IIAJi 11 IP eP If 10 11 51 

es • 22 5n AX iSKS If 10 22 f 
1 If 
ess H 29 00 
eLr N 40.3 

TU e(SKS)N 10 22 36 
TO eP z 10 11 56 

e z 12 11 
e z 12 11 

WN eP z 10 12 06 
ePP z 15 57¼ 
1SKS N 22 33n 17 10 
es N 23 16 11 10 7.4 D 

CH eP z 10 12 20 6 12 
ePP z 16 25 5 10 
eSKS lfE 22 53 15 14 10 15 
es E 23 39 21 22 

PS BE 24 55 13 20 10 20 
e NE 40 45 16 17 26 14 

I,! E 50 92 22 7.2 CB 
SU es N 10 19 20 

PS N 48 
ss N 23 45 
sss N 27¼ 

Epicentre: 09 58 42 5.31' 164½W USCGS 

11 KP e N 12 21 
TO eP z 12 21 36 
CB eP E 12 21 30 
KN eP X 12 21 41 
GP eP N 12 21 36 

11 KP eP N 15 08 16 
eSKS N 18 41 
es N 19 05 
ePS N 20 1 O½ 

AK 13KS N 15 18 36 
es N 55 
ens N 24 36 
eLr N 36' 

M N 45! 
TO eP z 15 08 20 

e z 35 
WN eP z 15 08 38 

ePP z 12 13 
iSKS N 18 58n 33 10 
iS N 19 26 12 10 

NN ePS N 15 20 33 15 15 7.1 WN 
eLr z 38 

CB eP E 15 08 34 
e(S) E 19 27 

CH eP z 15 08 4~ 6 10 
eSKS NE 19 14 21 15 8 15 
es NE 50 9 16 19 18 
PS NE 21 03 22 18 13 20 

eSS NE 26 15 15 22 11 20 
M N 43 77 24 7,0 CH 

Epicentre: 14 55 19 51-l-N 178½W uscos 



.l!!IY ZKALAJm SEISKOLOOICAL REPOR'l' 12~1 ~j 
Date Stn Phase h m 8 Az Ta An Tn Ae Te Mag. 

KAR 11 KP eP N 15 48 52 Partly obscured b7 pre"fioua ahoclc. 
e(SKS}!f 59 11 
es N 42 

AK eSKS N 15 59 13 
eL N 16 20 

TO eP z 15 48 56 
WN eP z 15 49 01 

e z 31 
CB eP E 15 49 09 
Epicentre: 15 35 58 51¼N 178W uscos 

12 WN eL N 00 41 
eLr z 43 

I( N 45 7 17 
CH eL NE 00 4~ 11 15 26 24 

eL z 46 7 13 
M NE 11 15 36 15 

SU iP N 00 31 44 
Epicentre: 00 29 50 19S 175-½W 1001m uscos 

12 AK e(S} N 07 52.2 
KP eP N 07 41 48 
TO eP z 07 42 o6 
"NN eSKS N 07 52 21 5 15 
CB eP E 07 42 14 
CH eP z 07 42 41 2t 8 

eSKS NE 52 48 4 14 4 15 
6.4 CH es E 53 24 4 18 

ePS ZNE 5L• 48 8 18 4 17 3 20 
SU ePS N 07 49 13 
Epicentre: 07 28 40 51¼N 173,W uscos 

12 AX e N 08 03 
eL N 16 

KP e(P) N 07 52 43 
WN e GKS N 08 03 00 5 15 

eLr ZN 18 
M 23 10 20 

CB eP E 07 52 28 
Epicentre: 07 39 17 52N new uscos 

12 AK e(P) N 11 57 58 
e~;Ks N 12 08 18 
e( S) N 42 
ePS N 09 44 
eL N 24 

KP eP N 11 57 53 
e3 N 12 08 29 

TU eP N 11 58. 0 
TO eP z 11 57 57 
'1/N eP z 11 58 o6 

eSKS N 12 08 42 35 20 
eLq N 24 35 30 
eLr z 27 

M N 35 57 20 6.9 WN 
CB eP E 11 58 ai 

es E 12 09 04 
KM eP X: 11 58 26 
CH p ZN 11 58 18d 5 11 3 17 

iSKS ZNE 12 09 02sw 8 15 14 20 
es EN 31 10 15 18 15 
iPS ZNE 11 OOs 14 15 24 22 13 15 

II NE 35 40 22 53 22 7.1 CH 



~a BE! ZIWAJ!12 §!l§MO!QU~li! !!11!98% l 2:ZZ 
Date Stn Phase h • • A:z T:z An Tn Ae Te .... 
IIAR 12 so eP N 11 56 10 

18 II 12 05 22 
1PS N 50 
eL II 15.2 

Epicentre: 11 44 50 5111 177W USCGS 

12 AK p N 16 37 14 
KP p N 16 37 25½ 

1 N 
16 37 ~ TU p N 

es N 41 5~ 
TO p z 16 37 3 
WN eP N 16 37 51 

es N 42 26 
CB eP E 16 37 49 
KM eP X 16 38 00 
OP p N 16 38 09 
SU p N 16 35 05 

18 N 37 14 

Epicentre: 16 32 05 14l S 168E USCGS 

12 KP eP N 17 25 22 
TU es N 17 28 14 
WN eP N 17 25 50 

es N 29 02 
CB eP E 17 25 54 

es E 29 07 
KM es X 17 29 35 
GP eP N 17 26 15 

es N 29 41 
SU p N 17 23 28 

iS N 24 30 
Epicentre: 17 21 47 2HS 179W 700km uscos 

12 TU es N 18 36 23 
WN eP N 18 33 22 

e3 N 36 57 
CB es E 18 37 03 
OP eP N 18 33 43 

es N 37 40 
SU p N 18 30 22 

s N 31 30 
Epicentre: 18 28 57 18S 178½W 650lcll USCGS 

12 AK eP N 19 15 45 
s N 19 27 

KP p N 19 15 23 
es N 19 35 

TU eP N 19 15 56 
es N 19 34 

TO eP z 19 16 02 
WN eP N 19 16 20 

es N 20 24 
eScS N 26 31 

CB eP E 19 16 25 
es E 20 31 

KM eP X 19 16 40 
es X 20 58 

GP eP N 19 16 46 
s N 21 07 

eScS N 26 44 
CH es NE 19 21 12 
SU iP N 19 12 46s 

iS N 13 53n 

Epicentre: 19 11 16 16S 176½W 400km USCGS 



1'EW ZEALAND SEISMOLOGICAL REPORT 1957 
Date Stn Phase h m s 

IIAR 13 Wlf eL N 03 34 
N 40 
NE 03 37 
Z 38 

II 
CH eL 

eL 
Epicentre: 

13 AX iP! 
KP iP! 

iS 
TU p 

s 
escs 

TO iP! 
WN iP 

s 
eScS 

CB iP 
s 

Kl! p 
s 

OP iP! 
s 

CH iP! 
s 

SU P 
es 
iPcP 

Epicentre: 

N 
N 
N 
N 
N 
N 
z 
ZN 
N 
N 
E 
E 
X 
X 
N 
N 
ZNE 
ZNE 
N 
N 
N 

13 KP eP N 
es N 

TU eP N 
TO eP Z 
WN 1P Z 

SKS ZN 
es N 

PS N 
eL N 
eLr Z 
Max N 

CB eP E 
KM eP X 
CH eP Z 

eSKS NE 
cPS E 
eL NE 
eL Z 

M l.NE 
SU eP N 

ePI' N 
es N 

PS N 

Epicentre: 

02 48 20 

09 12( 12) 
09 12 o6.8s 

35.2n 
09 12 10.1s 

39,4 

09 ~~ ~t 7 
09 12 20.7 

13 00 
25 55 

09 12 24,9 
13 08.3 

09 12 46,1s• 
13 44.3 

09 12 50,28 
13 54.9 

09 12 49,8u 
13 53½ne 

09 15 42 
19 10 

35n 
09 11 30 

15 55 04 
16 05 49 
15 55.1 
15 55 06 
15 55 18 
16 05 49 

06 15 
07 j1 
24 
27 
29 

15 55 19 
15 55 36 
15 55 32 
16 06 03 

08 i,2 
22 
26 
30 

15 53 14 
55 38 

16 02 22 
56 

15 42 05 

As Ta An 'l'D Ae 'l'e 

6 20 
3 20 4 20 

52N 17HW uscos 

33 
llag. 

6.2 WB 

6.2 CH 

38. 7S 175.6E 270Jan NZ(B) 6½ NZ 

Felt extensively in the North Is., 
except Northland and Auckland, and 
in the northern perts of the South 
Is. Maximwn MM5 at Taihape. 

7 7 
3 7 
3 7 

11 22 

7 10 
5 

18 20 14 20 11 

51½N 179W 

6.6 WN 

10 

20 6.5 CH 

uscos 



J!i NEVI ZEALAND SEISMOLCGis;JAL REl'Cml'. 122! 
Date Stn Phase h m 8 Az Tz An Tn Ae Te llag. 

w.R 13 WN e N 18 00 
CH (SKS) NE 18 06 53 6 22 7 25 
Epicentre: 17 43 40 51N 175W uscos 

13 WN eL N 21 47 

14 ON eP E 15 00 35 
e E 44 

KP e P N 15 00 41 
e N 52 
es N 11 29 

TU eP N 15 00 45 
TO eP z 15 00 46 
WN p ZN 15 00 54 

e z 04 46 
eSKS ZN 11 26 12 12 
ePS N 13 39 6 13 
e N 18 30 4 15 
eLq N 27.0 17 40 
M N 44 20 20 

CB eP E 15 00 57 
CH eP z 15 01 02 4f 12 

ePP z 04 37 72 12 
SKS NE 11 44 13 15 26 16 

es E 12 21 20 20 
ePS ZN 13 25 12 15 26 20 20 20 
eLq NE 27 
eLr z 32 140 40 

11 NE 44 65 20 78 20 
SU eP N 14 59 03 

es N 15 08 03 
ePS N 34 
1 N 10 07 

Epi cent re: 14 47 45 51 ~N 177W U3COS 7.0 CH 

15 SU eP? N 02 48 50 Recorded a t Noumea and Brisbane. 
L N 50 31 

15 AK ef:KS N 03 15 50 
eSS N 2~! .1 
eL 35 

W?l eSY.f: N 03 16 03 
eLr z 36 .7 

I!. t i 40 8 20 6 • .3 WN 
CH em<S NE 03 16 20 4 15 2l 15 

es E 17 06 3-:, 20 
ePS NE 11: 28 4 15 4 15 

M fill 53 11 20 ~ 20 6.3 CII 
SU s N 03 12 54 

ePS N 13 36 
eL N 25 

Epiccn tr·e : 02 52 08 53N 167E USCGS 

16 AK cSKS N 02 57 36 
ePS N 58 52 
SE N 03 03 36 

eL N 14-/: 
KP eP N 02 47 10 

es N 58 03 
TU e(P) N 02 47 20 
TO eP z 02 47 13 



NEW ZEALAND SEISMOLOGICAL REPORT 12~z J~ 
Date Stn Phaee h m 8 Az Tz An Tn Ae Te Mag. 

IIAR 16 WN eP ZN 02 47 35 
1SKS N 57 50n ·14 12 
PS N 59 30 28 20 

eLr ZN 03 17 
M N 25 43 18 6.7 WN 

CB eP E 02 47 25 
CH eP z 02 47 48 4 9 

eSKS ZNE 58 10 12 10 23 15 15 15 
es E 52 27 18 
ePS ZNE 59 57 20 15 21 15 13 15 
eSS NE 03 05 12 24 22 16 16 

M NE 22 100 22 78 22 7.1 CH 
SU eP N 02 45 27 

s N 54 25 
eL N 03 06 

Epicentre: 02 34 12 52N 179W uscos 

16 AK eL N 14 00 
WN e(S) N 13 59 43 

eL N 14 02 
GP e(S) N 14 00 46 
CH eL NE 14 02½ 

MAR . 17 'NN e N 08 51 
Epicentre: 07 53 51 51N 179\V USCGS 

17 ·,m eL N 23 32.9 3 20 
CH eL NE 23 33.2 17 25 23 25 

eLr z .35.2 9 20 
SU es N 23 05 33 

eL N 19 
Epicentre: 22 411 44 54N 166W uscos 

18 KP eP N 19 34 12 
TU e3 N 19 37 33 
TO eP z 19 311 19 
IVN eP N 19 3L1 42; 

es N 38 22 
CB eP E 19 3L1 3L1 

es E 38 20 
KM eP X 19 35 00 

es X 38 40 
GP eP N 19 35 04 

es N 38.9 
SU p N 19 31 34 

1S N 32 37s 
Epicentre: 19 30 17 18S 179W 400km uscos 

18 TO eP z 21 21 44 
WN ePP N 23 27 6 10 

eL N 34.4 19 20 
GP eP N 21 22 04½ 
SU eP N 21 20.1 

eL N 26 
Epicentre: 21 14 12 6s 152E uscos 



J6 fl'El'l ZEALAND SEISMOLOGICAL REPORT 12!:iZ 
Date Stn Phase h m 8 Az Tz An Tn Ae Te llag. 

llAR 19 KP e(P) N 13 04 01½ 
WN eSKS N 14 55 9 10 

e(S) N 15 30 7 10 
eL If 35 35 25 

CH eSKS N 13 15 18 40 16 
eL NE 35 240 35 240 35 
eLr z 44.3 240 18 

SU e~PS) N 13 11 35 
i ScS)N 39s 
eL N 22½ 

Epicentre: 12 50 51 51!-lf 175W USCGS 

21 TO eP z 16 43 46 
Epicentre: 16 35 28 3S 144½E uscos 

22 AK eSKS N 14 44(23) 
eSS N 50 50 
eL N 15 02 

KP es N 14 45 23 
WN SKS N 14 45 00 9 10 

eSS N 52 16 ~ 30 
eL N 15 01 40 
If N 10 34 21 

CH eSKS NE 14 45 22 5 10 7 10 
es E 46 20 
·eLq NE 15 02 
eLr z 06 45 22 

1,1 NE 12 50 22 78 21 7.0 OH 
SU 1S N 14 42 02 

ePS N 45 
ss N 46 45 

eL N 54 
Epicentre: 14 21 06 54N 166E USCGS 

22 IVN eL N 16 46 
CH eL NE 16 39 

23 ON e(P) E 05 21 42 
epP E 22 05 

AK e N 05 21 56 
es N 28 57 
esS N 29 38 
eSS N 34 52 
eL N 38 

KP p N 05 21 37n 
sP N 22 12n 

ePP N 24 03 
es N 29 01 

TU eP N 05 21 49 
esP N 22 21 
es N 29 06 

TO p z 05 21 41 
BP z 22 16 

WN iP ZN 05 21 44d 
cpP N 22 07 
isP z 19u 
iS NZ 28 54 8 6 
eL N 34.2 

M N 38 50 20 6.9 WN 
CB p E 05 21 35 

epP E 
28 ii es E ' 

esS E 29 25 



HEW ZEALAND SEISMOLOGICAL REPORT 12~1 ~1 
Date Stn Phase h m B Az Tz An Tn Ae Te llag. 

IIAR 23 Kl! eP X 05 21 36 
esP X 22 13 
es X 28 43 
esS X 29 26 

OP p N 05 21 45n 
esP N 22 21 
es N 29 06 

CH eP z 05 21 45 
e N 51 
iS ZE 29 03• 8 10 26 14 
e N 24 13 15 
isS E 52 23 12 
eL NE 38 28 28 48 30 

M NE 47 49 15 46 15 7.0 CH 
SU eP N 05 21 08 

ScS N 30 58 
ss N 31 59 

Epicentre: 05 12 31 5½S 131E . 100km uscos 

24 ON eP? E 06 43 28 
e E 47 

AK eL N o6 51 
KP eP N 06 43 14 
TU eP N 06 43.3 
TO eP z o6 43 01 
WN iP ZN o6 42 40d 6 6 

.e N 47.8 35 25 
CB eP E 06 42 40 
KM eP X 06 42 30 
OP eP N 06 42 11 
CH 1P z 06 42 14 18 8 

p NE 16 15 12 5 14 
eL ZNE 46 50 

M NE 48 29 20 23 20 
Epicentre: 06 37 40 N. ot: Balleny Is. uscos 

24 IVN eL N 12 00 

25 ._,IN eL N 21 46.3 
CH eL z 21 50 8 18 

27 TU es N 07 38 44 
TO eP z 07 36 04 

es z 39 11 
'NN 1P z 07 36 20d 

eP N 21 
es ZN 39 44 

CB eI' E 07 36 27 
es E 39 55 

27 KM eP X 07 36 45 
es X l,O 32 

OP eP N 07 36 52 
3 N 40 44 

SU eP N 07 33 39 
s N 34 50 

Epicentre: 07 31 56 22S 177'N 150km uscos 

27 KP eP N 13 07 50 
TO eP z 13 07 57 

epP z oB Uk 
'NN p ZN 13 08 08 
CB eP E 13 08 01 
KIi. eP X 13 08 08 
Epicentre: 13 00 27 5s 15}½E 100km USCGS 



28 NE'N ZEALAND SEISMOLOGICAL REPORT 12:iZ 
Date Stn Phase h m 8 AZ Tz An Tn Ae Te Uag. 

MAR 28 ON S-P = 57 sec no timing. 
KP eP N 09 50 33 

es N 51 32 
TU eP N 09 50 27 

e N 32 
es N 51 25 

TO eP? z 09 50 36 
e z 51 02 
es z 55 

WN eP? ZN 09 51 04 
e(P) ZN 10 
es N 52 30 
e N 34 

CB es E 09 52 52 
KM eP X 09 51 41 

s X 53 30 
GP eP N 09 51 43 

e N 5.3 35 
s N 38 

AK s N 09 51 26 
Epicentre : 09 49 13 34.7s 180. 0 300km NZ(C) 5.9 NZ 

28 ·1m e( L) N 21 01 
CH eL E 21 10 

29 AK es N 05 34 25 
e S8 N 40 52 
eL N 53 

KP es N 05 31~ /12 
'h't{ e~1KS N ors "311 20 1l1 20 

e'.1 N 35 05 6 11 
eSS N 41.6 24 30 
e3SS N 05 45~ 34 35 
eL N 50~ ., N o6 00 46 20 6. 9 'NN 

Clf . :JKS NE 05 311 39n 10 19 7 20 
e3 Nl~ 35 33 4 20 8 20 
ePS ZNE 36 48 8 15 11 20 8 20 
eGG . NE 42 02 10 24 11 30 
eLq NE 50i, 6 20 30 40 
eLr z 56 80 25 
M NE 06 02 32 20 58 20 7.0 CH 

:.m i:3 N 05 31 19s 
PS N 32 09 

eJ :J N 35 58 
eL N 43 

Epi centre : 05 10 28 53~N 167w U::X::GS 

29 ·,'IN e ti 07 24¾ 
eL N 35 

CH eL E 07 23 

29 Cl! eL z 23 43 
Epicentre: 22 49 51 53N 169w USCGS 



NE!! ZEALAND SEISMOLOGICAL REPORT 12:.zz J2 
Date Stn Phase h m B Az Tz An Tn Ae Te Mag. 

APR 3 WN e N 07 18¾ 
CH e N 07 16 42 

5 ON eP? E · 03 02 36 
\'IN eL N 03 35ca 
CH e E 03 30.8 

eL E 34.0 
Epicentre: 02 49 39 5211' 172½W USCGS 6½ PAS 

5 SU iP! N 07 32 44S 
S? N 34 24 

ON p E 07 33 14 
E 25 

es E 35(46) 
AX eP N 07 33 25 

1 N 45 
(S) N 35 40 

KP eP N 07 33 34 
e N 47 

TU eP N 07 33 30 
e N 39 
s N 35 43 

TO eP? z 07 33 36 
e(S) z 36 14 

WN eP NZ 07 34 11 
18 NZ 36 51 
iScS N 46 06 
isScS N 48 

CB eP X 07 34 15 
s X . 37 05 

KM eP X 07 34 34-t 
s X 37 43~ 

GP p N 07 34 39 
iS - N 37 54 

CH eL NE 07 30ca 
Epicentre: 07 30 22 26}N 177W 100km USCGS 6¾ PAS 

Felt Raoul I. 1111 4 

6 SU eP? N 13 45 53 
i N 46 26 
i(S) N 47 00 
1 N 56 

ON p E 13 48 44½ 
TO eP z 13 49 21 
WN eP N 13 49 45 

e N 59¾ 

7 ON eP E 10 23 01 
KP e(P) N 10 23 14 
TU e N 10 23 34½ 
TO eP z 10 23 19 
lffl 1P NZ 10 23 23u 

es N 30 45 
eSS N 34 30 
eLr z 39ca 

CB eP X 10 23 23 
)fl,( eP X 10 23 27 
CH es NE 10 30 58 

eL NE 37½ 
GP eP N 10 23 28 
Epicentre: 10 14 08 18 137½E USCGS 6-6¼ PAS 



!l;O 1'EW gjAI=6G §!I8110J&2IQ6L DPCllT 3~2 
Date Stn Pbaee h • • As Ts All TD Ae Te ..... 
APR 9 (1' eP :I 00 35 .36 

KP eP • 00 35 46 
es • 45 ·00! 

TO es 1' 00 45 05 
'lO eP z 00 35 51 

• z 37 33 
es z 45 07 

WN 1 z 00 37 37u 
15 1' 45 13 

CB eP X 00 35 55 
e X 37 42 
• X 53 
es X 45 08 

KM eP X 00 36 07 
e X 38 o6 
es X 45 17 

CH es EZ 00 45 28 
e E 48 23 

GP eP N 00 36 05 
Epicentre: 00 24 39 30tlf 138tE 450km uacos 6¾ PAS 

10 SU es N 11 51 43 
PS N 52 30 

eL N 12 02 
L mail'I 14 

AK eSKS N 11 54 0q 
es N 52 
ePS N 56 13 
eSS N 12 01 2.0 
eL N 10½ 

WN eSKB NZ 11 54 20 
s z 55 gt e N 

ePS N 56 46 
ss N 12 01. 9 

eLr z 15.9 
CH eSXS E 11 54 35 

es E 55 49 
Epicentre: 11 29 58 5611 154W USCOS 7 PAS 

10 SU p N 13 46 06 
es N 47 45 

L maxN 50! 
ON eP E 13 48 56 
AK eL N 13 54½ 
KP eP N 13 49 11 
TO eP z 13 49 22½ 
WN eLr z 13 57½ 
CB eP X 13 49 45 
KM eP X 13 49 53 
OP eP N 13 50 02½ 
Epicentre: 13 43 43 15S 173W usoos 

11 ON eP E 06 49 12 
AK e N o6 56 05 

eL N 58 10 
WN eL N o6 59.0 
DI eF X o6 50 43 
CH eL E o6 58½ 
Epicentre: o6 44 33 SIIIIIOB USCGS 



DJfN ~LAND SEISMOLOGIC~ !mfQRT 12~z /.:i1 
Date Stn Phase h m 8 AZ Tz An Tn Ae Te llag. 

AFR 14 Off 1P E 19 23 09 
1 E 44 
e(S) E 27 25 
e E 28 57 
eL E 29½ 

AX p N 19 23 05 
i(S) N 27 13 
es N 27 52 
eL N 29½ 
eUl N 31 

'l'U eP N 19 23 2.3½ 
es N 27 41 

L n 31.0 
TO 1P z 19 23 31 

e z 26 09 
eL z 31 

WN 1P ZNn 19 23 49us 
i}pP~ n 59 
e PP n 2434 
e z 27 39 
e N 58 
els) N 28 43 
1 PcS)Nn 30 48 
eL Nn 32 08 
eScS n 34 29 
e n 38 

CB eP X 19 23 54 
e(PPP)X 24 55 
e X 28 55 
eL X 30¼ 

DI 1P X 19 24 10 
e X 25 05 
e X 26 
e X 27 15 

L X 33.2 
eScS X 33 44 

Epicentre: 19 17 57 15½S 173W iBCIS 8 PAS 
uscos 71--i BER 

14 WN e n 22 00 10 
eL Zn 08.2 

16 KM eP 04 14 11 
e 15 03 
epP 16 10 
1S 22 22 

ON 1P 04 14 17 
e 15 09 
epP 16 15 

' e 54 
es 22 33 

OP eP 04 1i 17 
epP 1 16 
es 22 35 

OH 1P z 04 1i 19 
epP ZE 1 17 14 8 4i 9 
eP'P' z 42 18 11 6 22 9 

1tP eP 04 14 25 
epP 16 25 
es 22 50 
e(SP) 23 29 



!ii !!I! ZJW.A11D §ll§IOl&!!I~A!! IIPORT j25Z 
Date au Phaae h • • .A.a Ta An Tn Ae Te ... , . 
APR 16 TU eP ~ 14 311 

e 38 
epP 16 ,11 
es 22 55 

TO eP 04 14 24 
• 15 09 
1 14 

:rs> 16 24 
22 ~ 

P'P' 42 1 
SU eP ~ 14 25 
Epicentre: 04 04 04 4iS 101,z 600a 7i PAS 

17 SU P'l B 08 09 31n 
1 • 33n 
8 • 10 26 

OB p E 08 11 57 
8 E 15 15 

il 8-P 2 47 Bo ti• a1snal 
XP p B oa 12 M 

es • 15 
TU eP B 08 12 19 

es lf 15 "J TO eP z 08 12 2 
es z 16 03 

WR eP n 08 12 461 
1S lfn 16 37 

DI eP'l X 08 13 08 
p X 09 

es X 17 22 
OP eP B 08 13 15 

eS? B 17 31 
e B 401 

Epicentre: 08 07 58 208 176W 200a uscos 

19 SU eP ' N 22 30 42 
1S N 40 12 

SKS B 41 
PPS lf 41 05 

eSS N 44 12 
eL lf 51 

ON p E 32 26 
XP p N 32 34½ 

ePP N 36 04 •p> lf e PS) lf 
43 33t 
44 43½ 

WN p z 32 49 
ipP z 33 09 
eSKS N 43 15 
1S N 44 06 
( SP) lf 45 13 
ss N 22 50,5 
sss N 54,3 

1P'P' Z 58 01 
eLq lf 59,2 
eLr ZN 23 04.0 

CB eF z 22 32 54 
CH eP z 33 57 

eiS) E 45 48 
e PS) B 46 32 
eSS E 50 50 
eSSS E 54 30 
eP'P' Z 57 57 
eLq E 23 oo.o 
eLr z 09 

J:picentre: 22 19 26 5211 1661W uscoe 7-7¼ PAS 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

APR 20 OP eP N 00 16 03 
'NN eL ZN 00 53.3 
Epicentre: 00 09 10 Solomon I USCOS 

20 l'IN 1P z 06 55 26u 
iPP z 56 47d 
s N 07 01 12 

eLr N 05.1 
KP eP N 55 32v 

e N 57 Oh 
ON eP E o6 55 58 
CH es E 01 24 

L E 03 58 
L z 05,i2 

OP el. N 07-
KM eL X 07!. 
SU e 07 10 35 

eL 12. 5 
Epicentre: 06 48 04 54½5 146tE uscos 

20 SU eP N 12 37 44 
e(PP) N 40 3!1 
es N 42 40 

L N 44 40 
CB eP z 38 38 

es z 44 42 
KU eP X 38 43½ 
OP p N 38 46 
WN . eP Zn 38 52d? 

es N 45 01 
e· N 30 
e(ScS)N 48 21 
eLr ZN 51½ 

CH eP z 39 02 
PcP E 41 03t 

ePP F. 23, 
ePcS E 4L1 56 
e( S) ZE 12 45 09 
eSS E 48 36 
eLq E 49.7 
eLr ZE 51.9 

Epicentre: 12 30 37 6s 147½E uscos 

21 ON p E 00 17 31¼ 
es E 19 39 

KP p N 17 47 
s N 20 04 

TU eP N 17 50¼ 
es N 20 04 

TO eP z 17~57~ es z 20 20 
WN eP n 18 1?t 

e? n 19 02i 
es n 20 55 

OP eP N 18 51¼ 
s N 21 49 

CB es z 21 09 
Epicentre: 00 14 53 25½5 179W NZ(D) 5ft llZ 



!i!i NEW ZEAIAND SEISIIOLOOICAL RJ:PORI 12:iZ 
Date Stn Phase h m 8 AZ Tz An Tn Ae Te llag. 

APR 21 CH eP? E 21 31 31 
eP ZE 32 00 

ZE 37 50 
ZE 41 35 

e E 47 35 
e z 49 03 

E 52 07 
eL ZE 22 06.1 

WN z 22 06.3 
Epicentre: 21 12 2. 6 7N 7'Zff 6½-¾ PAS 

24 ON eP E 10 48 09½ 
TU eP N 48 17 

8 N 50 03 
WN eP n 10 48 57½ 

s n 51 10 
CB es X 10 51 28 
KM eP X 10 44 30 

es X 52 05i;1 
OP eP N 10 49 32½ 

8 If 52 15 
Epicentre: 10 46 02 29.1S 178.8\V NZ(D) 115. 6i; NZ 

24 SU PKP N 19 30 03 
(PKP) N 54 
e(SKKKS)N 46 58 
eSS? 52 07 
ess 22 
eL 20 121 

WN PKP Zn 30 04 
e(PKP~)z 22 
eSKKS N 40 35 
PPS N 46 55 
PSPS N 54 54 
i.:SS N 59 45 

eL N 20 16.8 
CH ePKP z 30 04 

e E 44 00 
e E 53 01 

CB ePKP z 19 30 05 
OP PKP N 30 06 
ON ePKP1 E 19 30 o8 

ePKP2 E 33½ 
Kll ePKP1 X 19 30 10 

ePKP2 X 32 
Epicentre: 19 10 05 36N 28½E uscos 6¾-7 PAS 

7-7¼ BER 

25 SU 1PKP1 N 02 45 27 
ePKP2 N 39 
eL N 03 26½ 

ON ePKP1 E 02 45 3oj 
ePKP2 E 46 02 

OP PKP N 02 45 32 
KM ePKP X 45 32 
CB PKP z 02 45 34 
WN ePKP? n 45 35t 

PKP n 42~ 
e? N 46 57 
e N 58 02 
e N 03 10.4 
eL N 32½ 



l'!I! ZIA~D SE!SIIOLOGIC!L RBl!QRI 12~Z !u 
Date Stn Phase h Ill • As Ta An '?n ,... Te Mag. 

APR 25 CH ePKP1 ZB 02 45 38 
iPKP2 Z 47 
e(SKSP)ZB 03 04 53 
eL Z 46¼ 

ltP ePKP N 02 45.40 
AX eL H 03 33-
Epicentre: 02 25 36 36¼11 29B USCOS 7-7t PAS 

7 DR 

25 SU p N 09 56 39 
es N 58 50 

25 SU p N 10 23 37 
If 24 39 

iS'l 56 
GP eP N 25 31 
ON eP E 25 51 

e'l E 26 02½ 
WM eL N 40.8 
CH eL ZE 43-i-5 
AK eL N 44-
Epicentre: 10 16 18 4tS 134B USC03 

25 ON eP E 11 16 02t 
CB eP'l z 16 1q 

eP z 24 
TO eP z 16(17½) 
KP eP 1f 16 19 
\YN eP n 16 24t 
OP eP N 11 16 24~ 
Epicentre: 11 06 02 1½N 126!: uscos 

26 CH eL E 04 31 
.NN eL z 33 

27 SU iP N 05 51 59 
s N 52 20 

Epicentre: 05 51.5 Near Suva 

27 SU iP N 11 32 45S 
i N 33 00 
(S) N 36 
i N 34 36 

ON p E 34 15 
KP p N 34 41 
TO p z 34 55½ 
TU eP N 34 ·56 

es N 38 4~ 
CB p z 35 10½ 
WN eP Zn 35 18 

es Zn 39 08 
KIi p X 35 27-~ 

e'l X (55 
e'l X 36 18 

OP p N 35 36 
Epicentre: 11 30 33 20s 170K 100km uoooa 



!t:6 B! aA!.6112 !al§IIOI,6!!!l~Mi 111:21% j~z 
Date Stn Phase h m a AZ 'l'z An Tn Ae Te ··•· 
APR 28 OB eP'l E 01 34 o6 

• I 261 
S1J e(P)t :I 01 34 18 

es • 40 47 
e(PS) N 41 16 

TO eP z ~, KP eP J( 

OP eP N 34 26 
• l'I' 4 

XM eP? X 34 37 
e X 35 09i 

CB eL ZE 56t 
eL z 02 02 

WN eLr z 01 57. 2 
Epicentre: 01 23 40 7N 1271!: USOOS 5f-6 PAS 

28 ON eP E 10 43 34 
KP eP N 43 51 
'1'0 eP z 43 58¼!.i 
'1'tJ eP N 44 04 
KM X 44 15½ 
WR eP n 44 16 
OP p N 10 44+208 
SU eL N 10 49-
CH es E 50 46 

e(ScS)E 54 02 
eL ZE 56.0 

Epicentre: 10 36 41 6s 1551!: 60laa usoos 

29 AX eL N 21 35± 
\'IN eLq N 24.9 

eLr ZN 32.8 
1 z 44 10 
e 1' 45.7 
e N 48.2 

Epicentre: 20 55 57 9S 107E usoos 

llAY 2 ON eP E 01 57 .1 
es E 02 01 49 

TO eP z 01 57 44½ 
'NN es N 02 04 04 
GP eP N 01 58 08 
Epicentre: 01 50 04 4½S 1531!: USOGS 

2 TO ePKP? Z 04 14 52 
WN ePKP z 04 14 56 
Epicentre: 03 55 34 72N 67½W USCGS 

2 GP eP N 10 42 13 
WN iP z 10 42 11 

e N 18 
es N 48 33 
ss N 51 35 

e z 52 56 
eL ZN 53.8 

TO eP z 10 42 19 
KP e(P) N 10 42.4 
CB e E 10 42 30 
ON eP E 10 42 49 
SU eL N 10 58 
Epicentre: 10 34 14 561S 12,W UBCGS 



NEW ZEAIAN~ SEISMOI&QICAL REPORT l2~Z !!Z 
Date Btn Phase h m 8 As Ts An Tn Ae Te llag. 

IIAY 2 ON eP JI: 21 45 20 
KP eP N 21 45 30 
TU e N 21 45 40 
TO p z 21 45 31 

PcP z 46 13 
WN iP ZN 21 45 31i·4 

PcP z 46 084 
es ZN 52 51 
e(SP) N 56.9 

CB p E 21 45 23 
es X 52 37 

KM eP X 21 45 21 
OP p N 21 45 27½n 
SU eP N 21 45 25 
Epicentre: 21 36 25 7½S 12CE 600laa uscos 

3 WN e N 07 22.6 Tracee 

3 WN e N 12 54.4 Tracee 

4 SU eL N 09 39.5 Coda ~or ten minutes 

4 TO eP z 10 14 41 
WN eP z 10 14 47 

es N 22 14 
e N 26¼ 
eLr z 31.3 

OP eP N 10 14 53 
SU eL N 10 24 
Epicentre: 10 05 45 3½S 1371 uscos 

6 TO eP z 11 4 2 17 
WN es N 11 46 49 
CB eP E 11 42 39 
OP eP N 11 43 06 

es N 47 33 
SU eP N 11 38 58 

s N 40 18 
Epicentre: 11 37 33 17½S 176'N 250km USCGS 

8 ON eP E 20 14 00 
KP eP N 20 14 18 

e N 39 
e N 15 19 

TO eP z 20 14 33 
IVN eP? N 20 14 53 

eLr z 22.0 
SU p N 20 09 55 
Epicentre: 20 09 55 15½S 179E 400km uscos 

10 ON p E 16 26 08 
TU es N 16 27 52 
'/IN eP N 16 26 54 

s N 27 52 
CB s E 16 29 04 
KM es X 16 29 43 
OP eP N 16 27 26 

s N 29 50 
SU e(S) N 16 27 1.3 



!18 NEW ZEAIAND SEISMOLOGICAL REPORT 12~1 
Date Stn Phase h m a AZ Tz An Tn Ae Te llag. 

MAY 12 ON eP E 05 00 14 
KP eP N 04 59 59 
l'IU 1P ZN 04 59 43d 

eL N 05 29½ 
CB eP E 04 59 48 
OP eP N 04 59 30 
RX eL E 05 18 
Epicentre: 04 47 44 Sandwich I. region uscos 

12 WN e? N 11 46 16 
es H 49 02 
eSS N 53.8 
eL N 56.8 
eLr N 12 01 

GP eP N 11 39 53 
RX es 1' 11 48 22 

ess N 52.3 
eLq N 55 10 

SU eL N 11 58 
Epicentre: 11 29 07 &½S 107½E uscoa 

15 CB P• E 16 10 07 
a• E 23 

WK 1P• 1' 16 10 03 
a• N 17 

KM e(P) X 16 10 3<>¾ 
eP. X 35 
Sn X 11 02 

OP ePn N 16 10 35 
eP. H 46 
1Sn N 11 08½ 

TO Pn z 16 10 14 
TU e N 16 10 36 

e(Sn) 11 03 
KP Pn N 16 10 29 

eP• N 38 
Sn N 11 01 
s• 17 

OH ePn E 16 10 58 
Sn E 11 46 

e E 12 03 

Epicentre: 16 09 45 40.5s 174.0E s l'IZ(B) 5.01'Z 
Pelt about Cook Strait, Taaman and 
Golden Bays. Maximum 1815 at 
Collingwood. 

17 KP eP N 02 46 45 
SU p H 02 42 47s 

1S H 43 52 
Epicentre: 02 42 02 188 116½w 60km uscos 

19 ON p E 20 33 37 
TU eP N 20 33 26½ 

s N 52 
WN eP N 20 33 54½ 

s N 34 41 
10,I eP? X 20 34 27 

s X 35 32 



NEW ZEAI.AND SEISMOLOGICAL REPORT J2~Z !:l2 
Date Stn Phase h m 8 AZ Tz An Tn Ae Te llsg. 

IIAY 19 OP eP JI 20 34 28 
es H 35 42 
1 N 44½ 

Epicentre: 20 32 53 37.75s 176.3B 210km HZ(B) 5.1 KZ 

21 OH eP E 01 22 38 
e E 23 39 
eScS E 32 18 

KP eP N 01 22 41 
e(sP) N 23 18 

ScS N 32 35s 
WN 1P ZH 01 22 56u 

1 z 23 4211 
es N 01 31 46 
escs N 32 37 

CB eP E 01 22 55 
e E 23 46 
ScS E 32 40 

KM eP X 01 22 58 
OP eP N 01 23 04 
RX -es NE 01 32 10 

ePS N 56 
eSS NE 37.0 

SU eP N 01 21 04 
iS N 28 198 
e N 42 

Epicentre: 01 11 58 21trN 144E 100km uscos 

22 KP e(P) N 13 42 40 
'NN e N 13 55 

eL N 14 15 
CB e(P) E 13 42-9 
RX e E 13 56 

eL EN 14 14 
SU es N 13 49 50 

ePS N 50 12 
eL N 14 01 

Epicentre: 13 29 44 50N 177W uscos 

24 RX eL E 03 29 
Epicentre: 02 37 37 3N 76½W uscos 

24 'NN eL N 13 06 
RX er. N 13 09 
SU eP N 12 51 06 

eL N . 53,6 

Epicentre: 12 49 16 15S 173½W uscos 

25 IVN e N 05 56 Traces 

26 AK e N 07 25 
KP ePKP N 06 53½ 
WN ePKP1 Z 06 53 24 

e(pPKP1/, ZN 36 
eL 07 36 
er.r ZN 48 

CB e( pPKP)E o6 53 31 
KM ePKP X 06 53½ 
RX ePKP z 06 53 26 

e3KKS E 07 03 53 
e E 11 10 
eLq NE 36 
eLr z 46 
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Date Stn Phase h m • AZ Tz An Tn Ae Te 11aa. 

JIAY 26 SU ePKP 1' 07 53 15 
ss 1' oa 15 46 
sss N 20 44 

eL N 33 
Epicentre: 06 33 31 41N 31E uscos 

28 vm e( L) N 00 34t 
SU eL N 00 23½ 
Epicentre: 00 19 10 Samoa uscos 

28 WN es N 05 59 28 
Epicentre: 05 52 32 26s 176w NZ 

28 KP p N 23 24 22 
NN eP N 23 24 48 

e3'l N 28 55 
KM eP X 23 25 01 
SU eP N 23 22 00 

18 N 23 56 
Epicentre: 23 19 39 15S 168E 3001an uscos 

30 ON eL E 00 30 
AK eL N oo 28.0 
KP eL N 00 28.3 
-rm eP N 00 23 57 

e N 28 55 
eL N 30.3 

KM eP X 00 24 26 
SU p N 00 20 58n 
Epicentre: 00 18 52 20S 175W uscon 

30 RX eL E 19 54 
eL N 56 
eL z 57 

SU s N 19 43 01 
1 N 40 
eL N 4l1 50 

30 AK eL N 23 oe,; 
•:m eL N 23 10 
me eL E 23 10 

eL N 12 
eL z 14 

SU s N 22 59 19 
eL N 23 00,9 

30 KP p N 21 01 46 
s N 04 39 

WN eP N 21 02 14 
es N 05 20 

CB p E 21 02 18 
es E 05 25 

KM eP X 21 02 34 
es X 05 52 

OP eP N 21 02 39 
s N 06 05 

SU p N 20 59 46 
1 N 21 00 50 
1 N 01 02 

Epicentre: 20 58 15 22S 179'N 600km uscos 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te llag. 

MAY 31 RX eSKS E 02 3a.4 
Epicentre: 02 16 27 27½S 63w 600km uscos 

31 RX eL E 20 20 
eL N 22 
eL z 23 

SU e'l N 20 05 00 
e N 27 
s N 06 32 

eL N 08.7 

JUN 2 SU p N 09 54 35n 
s N 55 51s 

e N 56.6 
RL iP z 09 54 35 

es z 55 38 
e'l z 50 

ON p E 09 56 02w 
KP p N 09 56(17)s'l 

es N 59 05 
WN eP ZN 09 56 50i.1 

i N 52 
s N 10 00 00 

CB p E 09 56 55 
es E 10 00 o6t 

KM p X 09 57 1~ 
es X 10 00 30 

GP eP N 09 57 17 
i N 21 1 

es N 10 00 43f 

4 SU (S) N 11 18 23 
iS N 36 
e N 59 
e N 21 20 

ON eP E 11 20 30 
KM eP? X 11 21 06 
CB eP E 11 21 14 
WN eP ZN 11 21 16 
GP eiF N 11 21 31s 
RX e S? N 11 28 34 

eL? E 31.1 
eL N 32.0 
eL E 35.0 

Epicentre: 11 14 50 1o;-s 166½E uscos 

4 3U iP N 17 06 31n 
1s: N 07 35 

RL p z 17 07 44 
sF z 09 34 

s z 51 
ePcP z 12 36 

ON p E 17 08 59½w 
1 E 09 03w 
1S E '"T AK eP N 17 09( 15 
e(S) N 11t9 s N 12 18 
i N 34 

WN p N 17 09 42 
e N 12 40 
es N 13 15 
1 N 19 34 
i N 24 46 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

JUN 4 CB eP E 1'7 09 45 
e E 11 26 

s E 13 20½ 
KM eP X 17 10 00 

e X 11 36 
es X 13 47, 

· OP eP N 17 10(06 
e N 11 4~ 
s N 13 5 

RX e ZN 17 12 03 
e N 13 14 
e N 14 27 
1 E 36½ 
e z 15 56 
e E 17 34 
e N 45 
(L) z 19 56 
1 E 20 04 

Epicentre: 17 05 02 17½8 178W 500km uscos 

4 SU eL N 22 38ca 
ON eP E 22 39 46 

es E 44 3ft 
KP eP N 22 39(48 
OP eP'l N 22 40 42 

eP N 48½ 
WN e N 22 42 32 

eL N 48ca 
RX eL E 22 49.6 

eL N 52.0 
E · Z 52 13 

6 ON eP'l E 19 59 57½ 
KM eP X 20 00 13 
WN eP'I N 20 00 1ii 
OP p N 20 00 1 n 
RX e N 20 08 26 

e NE 15 36 
e E 20.1 
eL E 23.1 
eLY z 27.7 

Epicentre: 19 49 47 3N 126-½E uscos 

8 WN eL N 03 50 
RlC eL N 03 42 
Epicentre: 03 23 33 3S 147iE USC08 

8 OP eP N 06 16 17½ 
RX e NE 06 23 00 

eL NE 30.0 - eL z 31. :3 
WN eL N 06 31ca 

Epicentre: 06 07 47 2½8 150E USCG8 

8 SU i N 17 14 13a 
i N 21a 
e N 30 

ON 1P E 17 17 02½e 
VIN eP N 17 17 49 
CB eP E 17 17 53 
KM eP X 17 18 12 
GP eP N 17 18 19½ 
Epicentre: 17 12 03 16½8 173-½W USCG8 



gw ~It.LAND SEJ;SIIOLOO IQAL REPORJ: 12:ZZ :z~ 
Date stn Phase h m 8 AZ Tz An Tn Ae Te Mag. 

JUR 10 KM eP X 01 09 54i 
CB p E 01 09 55 

s E 17 46 
AK ePl N 01 09 55 ADDENDUM: 

iS N 17 55 Jun 8d. 22h. 29m. 
iScS N 19 40 See page 111 
eL N 35ca 

ON iPl E 01 09 57e 
eP E 10 03 

OP p N 01 09 59½ 
ePcP N 11 4~ 

WN iP ZN 01 10 04u 
ePcP N 59 
iS N 17 56 
iScS N 19 39 
eSSS N 24 29 
e N 31 20 

SU iP N 01 10 08s 
ePP N 11 59 
iS N 18 03s 

(PPS)N 51 
ScS N 19 19 

RX 1S NE 01 17 32s 
eScS NE 19 27 
1(SSS)N 24 04s 
eLq E 40 
eLr E 27.0 
eL NE 29ca 

Epicentre: 00 59 54 9S 117E uscos 

10 TU eP N 02 36 36 
e(S) N 59 

WN ePl N 02 37 10-~ 
iS N 38 05 

GP eP N 02 37 lr~ 
s N 39 O?t 

CB s E 02 38 23-i; 
KM es X 02 39 04 
Epicentre: 02 36 00 37.4S 178.0E 220km NZ(D) 4.6 NZ 

10 VIN eP N 03 23 18 
OP p N 03 23 24 

e ( PcP)N 24 00 
e 29 

Epicentre: 03 13 11 13-½N 143½E uscos 

11 RL p z 14 50 06 
Oll eP? E 14 51 45./, 

' p E 48} 
eL E 54 00 

TU eP N 14 51 54t 
s N 53 3q 

AK iP N 14 51 56 
i N 52 05 
iS N 53 34 

WN eP ZN 14 52 29 
e N 33 
i N t~½ 
iS ZN 54 41 

ScS N 15 05 26 
SU iP? N 14 52 38e 

p N 45 
iS N 56 06 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

JUN 11 CB eP E 14 52 iij 
e E 
1S E 54 57 

KM eP X 14 53 06 
e X 12 
1S X 55 37 

GP p N 14 53 09 
1 N 

55 !tt e N 
iS N 44 
e( ScS)N 15 04 52 
eScS N 05 31½ 

RX eP NE 14 53 42 
eP z 52 
e? z 57 06 
i N 35 
L E 57.8 
L z 58.9 

Epicentre: 14 49 47 308 178\V 100km USCGS 
Felt Raoul Ia. J4ld4 

11 RX eP z 19 01 24 
iS NE 11 10nw 
efss~ E 15 59 
e SS NE 16 56 
eL NE 21.6 

KM eP X 19 01 27t 
GP p N 19 01 27-,i 
\'IN eP? N 19 01 50 

es N 11 10 
i(PS) N 38 
eLq N 22.9 
eLr N 27½ 

SU es N 19 09 25 
i{Lq) N 18 45 
e N 26.0 

Epicentre: 18 49 24 18N 12Q½E USCGS 

12 WN e N 00 41 06 
eL N 43¾ 

RX i N 00 18 13 
e N 52 
e? N 25.3 
eL ZNE 38.4 

12 · GP eP? N 00 41 11t 
e N 31°2° 

RX e N 08 53.5 
e N 58.4 
eL N 09 10ca 

Epicentre: 08 28 34 41¼N 142½E USCGS 

13 TU e(P) N 07 28 14½ 
iS N 21 

WN 1P N 07 28 2~ 
iS N 54 
e N 29 1 

ON e? . E 07 28 34 
e(P) E 59 

KM eP X 07 28 54 
iS X 29 47 

GP p N 07 28 54¼ 
s N 29 56 

CB s E 07 29 09½ 
Epicentre: 07 27 36 38.7s 175.9E 160 klll 1'Z 4.6 1'Z 



m ;BALAN;Q aJ;§l!0LOOJ;QA!! gP<liT j~~z ~~ 
Date Jtn Phase h m 8 AZ Tz An Tn Ae Te llag. 

JtJ1f 13 ON eP B 10 53 41 
SU e~S) N 11 00 53 

e PS) N 01 26 
eL N 12.8 

AX SKS N 11 04 02 
ePS N 05 25 
eSS N 09 55 

PcPPKP? N 15 43 
eLq N 18.8 
eLr N 21.5 

WN 1SKS N 11 04 20 
iS N 45 
ePS N 05 55 
ss N 1 o.6 

eL ZN 23. 2 
RX i SK.l ZNE 11 04 51 

s ZNE 05 41 
PS ZN 07 03 

e 3S NE 12. 0 
e E 14 58 
sss N 16.0 

eSKKS E 18.0 
eLq E 21. 0 
eLq N 22.8 
eLr ZN 26.4 
eLr E 27 .4 
eL2 N 12 48ca 

Epicentre; 10 40 38 51¼N 175W uscos 

14 ON p E 16 17 45 
\'IN eP N 16 18 311 

es N 20 4~ 
KM eP X 16 19 02, 

es X 21 31 
GP eP N 16 19 03½ 

es N 21 43 
TU es N 16 19 42-t 
CB es E 16 20 58½ 
Epicentre: 16 15 40 29¼s 179" NT NZ(D) 5.9 NZ 

15 RX es N 01 06 20 
ePS E 07 44 
eSS N 12 07 
eLq NE 18.2 
eLr NE 21 .4 

WN s N 01 07 45 
Lq N 21.5 
Lr N 24.4 

Epicentre : 00 44 15 34S 56E uscos 

16 TO 1P z 11 47 39tu 
( S ) z 5~ 

TU eP? N 11 47 48½ 
es N 48 17 

iVN p N 11 47 50 
s N 48 19 

CB 1P E 11 47 52½ 
s E 48 25 

IOI eP X 11 48 11½ 
es X 49 00 

OP p N 11 48 1n 
iS N 49 11 

Epicentre: 11 47 11 39.1s 174.6E 200km 1'Z(C) 4.3 1'Z 



!26 91 ZEALAND SBI!U!Qf&glQAL B§POR'l' j~~ 
Date Stn Phase h m 8 AZ 'l'z An 'l'n Ae Te ·Mag. 

JUN 17 SU 1P N 06 19 OOa 
e N 31 
eS N 20 33 

ON p E 06 21 56 
e'l E 22 1!?f 
e E 17~ 

AK iP N o6 22 04 
TO p z 06 22 18 
\'IN eP N 06 22 38 

es N 26 37 
KM p X 06 23 0~ 
GP p N 06 23 05 
RX eL NE o6 32.6 
Epicentre: 06 44 15 15S 173½W USCGS 

18 RX TS) E 02 42.2 
e SSS)E 46. 1 
e Lq~ N 52.5 
e Lq E 53.8 
eLr NE 58.0 

Epicentre: 02 12 12 14¼N 96E uscos 

18 RX e~SKS)NE 15 12. 0 
e PS) E 13.3 
eSS E 18.1 
eSSS NE 21. 9 
erKKS)N 25.2 
e Lq~ NE 28.5 
e Lr NE 34. 7 

\'IN e L) N 15 28.9 
Epicentre: 14 48 17 14N 96E uscos 

18 SU iP N 17 58 45s 
(S) N 18 00 14 
L N oo.6 

ON 1P E 17 58 46½w 
1 E 59 24 
eL E 18 01. 0 

AK 1P N 
17 59l°0}8 e N 18 01 10 

iL N 03 26 
TO eP z 17 59 31~u 

eL z 18 03 27 
TU eP N 17 59 36s 

e N 18 00 24 
eL N 04 10 

WN 1P ZN 17 59 56us 
e(S? ZN 18 03 01 
e(S N 02 57½ 
iL ZN 04 23 

KM eP X 18 00 07 
e X 33 
e(S) X 04 49 
eL X 05.7 

OP eP N 18 00 20 
e? N 04 10 
e( S) N 05 45 
eL N 06.9 

RX 1P ZN 18 oo 39ue 
1S NE 04 18 
eLq N 05.3 
eLr z 06.0 

Epicentre: 17 56 03 258 170B uscos 



liD ~l;ALAND ~I~!i!O~ICAL REf.QBl: 32!22 !22 
Date Stn Phaee h m B AZ Tz An Tn Ae Te Kag. 

JUK 18 SU L N 20 45.9 
AK eL N 20 55 
'IIN eL N 20 57.4 
RX eL NE 20 59.7 

19 SU iP N bf 31 52 
s N 33 41 

ON eP E 01 33 26 
AK es N 01 36(35) 

eL N 37.3 
TU eP N 01 33 '.+2 

es N 36 20 
TO eP z 01 33 49 

es z 37 07½ 
IYN eP N 01 34 13 

iS N 37 26 
eL N 38.6 

KM p X 01 34 38½ 
es X 38 17 

OP eP N 34 39½ 
s N 38 27 

CB eP E 01 34 59 
es E 37 41 

RX eP N 01 35.1 
es NE 39.5 
eL NE 40.3 
eL z 43 

Epicentre: 01 29 48 24S 175W uscos 

19 SU e N 02 56 25 
ON p E 02 58 55 
KJA eP X 02 59 5a, 
GP eP N 03 00 00½ 
Epicentre: 02 55 03 Fiji uscos 

19 SU iP! N 08 02 02 
ON p E 08 06 03½ 

( S ) E 09 42 
AK eP N 08 06 27 

es N 10 30 
eL N 12 

TO eP z 08 06 34 
i z 38 

TU eP N 08 06 39 
e( S) N 10 45 

WN 1P ZN 08 06 52d 
ePP N 07 47 
ePPP N 08 08 C4 
es N 11 52 
es N 12 00 
e(PcS)N 52 
ss N 13 35 
Lr ZN 15, 8 

CB p E 08 06 55 

:~i~ E 10 35 
E 11 31 

KM eP X 08 07 14 
eS? X 12 02 

GP eP N 08 07 16½ 
eL N 13, 7 

RX eP ZN 08 07 47 
iS NE 12 31 ee 
e(PcS)NE 14,1 
eL NE 14,4 

Epicentre: 08 01 30 16ts 176¼E uscos 



~A !!1• llALA1ID BIJ:SIIOlrQ!I'61i UPOR1: l:ii~Z 
Date Stn PhaH ll • • As Ts An Tn M Te .... 
JUR 22 SU eP • 2.3 58 5.3 

1 • 59 14 
1 • 24 00 00 
i(PPP)S 01 18 
18 • 05 21 
1S5 • 08 19 coda tor 2 llra 

01{ eP & 23 59r0! e & 24 01 10 
eL & 11 20 

Alt eP N 23 59 20 
1PPP N 24 02 03 
es N 06 30 
1Lq N 13 00 

CB eP K 23 59 25 
eL lil 24 13 22 

TO eP z 23 59 31 
eL z 24 15 47 

WM eP ZN 23 59 35 
e(S) N 24 06(36) 
1ScS N 09 35 
eSS N 10 40 
1 N 11 23 
1Lq N 15 20 
1L N 19 19 
eL N 24 30 

Op eP N 23 59 38 
eL N 24 15 27 

RX eP ZNS 23 59 41 
es .Ii: 24 07 06 
1S N 13 
es z 56 
iScS K 09 42 
eSS N 10 45 
eSS & 11 18 
e z 12 06 
eLq N 13,2 
eLq s 13 44 
eLq z 15,3 
1 Ni 20.1 

TU eL N 24(12)? 
NP eL II: 24 15 37 
ipicentre: 23 50 23 tiS 137K UBCOB 

23 SU eP N 03 39 22 
e(L) N 41 04 

RX eL E 03 52,9 
eL N 54,0 

WN eP N 03 53 18 
lilp1centre: 03 38 25 148 173i• usooa 

27 SU p N 00 22 39 
e? N 23 52 
1s N 33 12 
15S N 39 23 
eSSS N 43 12 
eLq N 51,7 
eLr N 58.4 

TO ePXP z 00 17 59 
ON ePIP? B 00 28 04 

e? B 34 



Nl'N ZEALAND SEISMOLOGICAL REPORT 1957 
Date Stn Phase b. m a .Az Ts An Tn A• Te 

JUlf 27 RX ePKP Z 
ePKP NB 
eSKS N& 
eSlU(S NB 

00 28 34 

e i 
iiPKKP)ZNll: 
1 PS) ZNB 
e PPS)NB 
iSS NE 
eSSS NE 
eLq E 
eLq N 
eLr N 
eLr Z 

NN iPKP Z 
1PPP Z 

SKS N 
(PS) N 

e(PKKS)N 
eSS N 
eSSS N 
eLr ZN 

ll:picentre: 

42 
34 48 
35 48 
36 35 
38 19 
39 34 
40 41 
44 48 
48 38 
56.7 
57.3 

01 01.6 
02.6 

00 28 35 
31 11 
34 20 
37 46 
43 09 
44 28 
48 00 

01 00.7 
00 09 28 

27 SU P N 12 52 10 
N 54 20 
E 12 53 38 
Z 125413 
N 12 59.4 
E 59.6 
ZN 13 02.6 
N 13 00¾ 

s 
ON eP 
TO eP 
RX eL 

eL 
eL 

WN eL 
Epicentrt:1: 

28 SU P 
s 

WN eP 
es 
Lr 

RX es 
eL 
eL 

28 TU eP 
es 

TO P 
WN eP 

s 
OP eP 

s 
KM es 

12 59 51 

N 00 36 27 
N 38 20 
N 00 38 49 
ZN 42 33 
ZN 45.2 
NE 00 43 46 
N 46.6 
Z 47.1 

N 08 31 05 
N 37 
Z 08 31 10' 
N 08 31 31 l 
N 32 25f 
N 08 32 04~ 
N 33 24 
X 08 33 11 

56iN 116& uscos 

22S 171B uscos 

59 
Mag. 

Epicentre: 

28 ON eP? 
e(P) 

SU P 

08 30 22 

Ji: 18 52 30 

37.2s 176.4& 285km NZ(D) 4i NZ 

es 
e 

TO eP 
e 

WN p 
es 
Lr 

E 56 31i 
N 18 55 05 
N 56 55 
N 59 14 
Z 18 57 01 
Z 24 
ZN 18 57 21 
ZN 19 01 16i-
ZN 03.3 



~Q NE".Y ZEALAND B!!!IS1!0LOGICAL REPOil j 2::i:Z 
Date Stn Phase h m a Az Tz An. Tn Ae Te llag. 

JUN 28 OP eP N 18 57 44¼ 
AK es N 19 01 39 
RX es NE 19 02 23 

e(Lq) N 04.7 
eLr ZN 05.6 

JUL 1 TU eB N 02 29 27 
'lfN es N 02 30 24 
KM es X 02 31 17 
OP eP N 02 27 29 

es N 31 20 
e N 24 

SU eP N 02 24 11 
(S) N 26 02 

Epicentre: 02 22 24 Tonga uscos 

2 WN iPKP NZ 01 01 45d 
ePKS NZ 05 16¼ 6 10 
eL N 41½ 
Lr z 52 

OP ePKP N 01 01 43 
RX iPKS NE 01 05 08e 3 8 10 10 

eSS NE 22.0 4 30 10 35 
SU eL N 01 45 
Epicentre: 00 42 23 36N 53E USCGS 

3 TU eP N 06 05 49 
es N 08 22 

VIN eP N 06 06 161 
es N 09 12 

CB es E 06 09 17 
KM es X. 06 09 46 
SU 1S N 06 05 40 
Epicentre: 06 02 37 248 180 550bl uscos 

4 TU eP N 09 48 11 
s N 49 22 

WN eP? N 09 48 58 
es N 50 31 
e N 34 

CB es E 09 50 48 
KM eP X 09 49 02 

es X 51 30 
GP eP N 09 49 10 

s N 51 36 
SU eL N 09 53 

5 ON p E 12 36 00, 
AK iP N 12 36 41e 

iS N 38 25e 
TU eP N 12 36 08 

es N 37 41 
WN e N 12 36 51 

e N 38 49 
iS N 53 

CB es E 12 39 02 
e E 08 

KM es X 12 39 48 
GP eP N 12 37 26 

s N 39 54 
RX eLq NE 12 42 5i 20 4 20 

eLr z 44 
SU eL 12 40.0 

Epicentre: 12 33 56 28¼8 179N USCGS 



N.EN ZEALAND SEISMOLOGICAL REPORT 1~~z 61 
Date Stn Phase h m 8 Az Ta An Tn Ae Te lfag. 

JUL 6 ON eP E 17 11 27 
TU es N 17 13 11 
WN es N 17 14 19 
GP eP N 17 12 53 

es N 15 23 

7 ON eP E 16 18 10 
ePcP g 20 41 

AK eL N 16 29 
TU eP N 16 18 32 
WN eP N 16 18 41 

e N 24 01 3 5 
iS N 308 51 5 
eL N 27,4 

KM eP X 16 18 40 
GP eP N 16 18 50 
RX es NE 16 24 53 4 22 3 22 

eLq N& 28 16 16 25 8 25 
eLr z 30½ 17 25 

If EN 34 25 20 20 20 
SU eP N 16 16 47 

s N 20 47 
Epicentre: 16 11 15 6-,s 156E USOGS 

9 ON eP E 10 09 37 
WN eL N 10 35¼ 
GP eP N 10 09 35 
RX es N 10 18 01 3 5 

e E 46 3 24 
eLq N 26,0 2 20 
eL z 33 .. NE 35 2 20 4 20 

Epicentre: 09 58 09 6S 104E 601cm uscos 

10 ON p E 04 40 38 
TU es N 04 42 26 
NN es N 04 43 33 
CB es E 04 43 52 
KM es X 04 44 29 
OP eP? N 04 42 00 

s N 44 38 
Epicentre: 04 38,5 Kermedec Ia region NZ 

10 RX ePS E 09 32 22 2 20 
eSS EN 38 22 2 20 4 i 22 
eL ENZ 53 

I,{ N.& 10 00 2 19 5 19 
Epicentre: 09 04 08 8N 82-,W uscos 

10 ON p E 16 12 03 
TU p N 16 11 58 

s N 12 46½ 
WN -eP? N 16 12 37 

s N 13 55 
CB es g 16 14 15 
KM es X 16 14 54 
GP es N 16 14 58 
Epicentre; 16 10 55 35,68 179,7E(D) 2501cm 5.4l'Z 

12 WN eL N 21 19 
RX eL NE 21 20 
SU e N 21 05 10 
.Epicentre: 20 56 18 38 148½1 usoos 



62 m llW.Alm H111Kor.oom6li gPOirr J s5z 
Date Stn Phase h m • .u Tz An Tn J.e 'l'e Kag. 

JUL 12 WB eL If 21 19 
Epicentre: 21 58 45 3S 148iE 08008 

1} 011 eP E 09 37.4 
AK eL N 09 46 
WN eP N 09 37 57 

eL N 47.3 9 20 
KK eP X 09 ,e.4 
OP eP N 09 38 25 
RX etq NE 09 47 3 25 

etr z 52 3i 15 
SU eP N 09 34 20 

s N 57 
L N 35 22 

Epicentre: 09 32 05 158 173W uscos 

13 WN eP N 14 04 44 
et N 13.8 

SU es N 14 02 30 
et N 03 15 

Epicentre: 13 58 45 14¼8 17,iw 

14 ON p E 06 26 35e 
1s E 28 3 9e 

AK 1P N 06 26 42a 
18 N 28 50n 
ScS N 39 05 

TU eP N 06 26 52 
8 N 28 59 

'NN eP N 06 27 21 
18 N 30 03n 
1ScS N 39 128 33 6 

CB eP E 06 27 36 
e E 28 09 
s E 30 18 

KM eP X 06 27 54 
s X 30 53 

OP eP N 06 27 54 
s N 31 04 

RX eP NE 06 28 21 2 12 
e z 29 00 4 10 
it NE 33 10 43 35 92 35 

14 NE 35 25 20 109 20 
SU 1P N 06 26 14a 
Epicentre: 06 23 50 27½8 1Tl'N 20011:m U8CGS 

14 ON p E 08 13 11 
AK 1P N 08 13 33& 

8 N 15 05 
TU eP N 08 13 17 

es N 15 03 
WN eP N 08 13 56I 

es N 16 1 
CB e(P) E 081415 

e E 16 27 
KM eP X 08 14 31 

es X 17 09 
OP eP N 08 14 30 

1 N 41s 
8 N 17 16 

RX e(P) NE 08 15 16 11 25 4 20 
eLq NE 19. 5 38 35 80 45 
etr z 20.4 33 30 

14 NE 22 44 22 36 20 



J!!!'.I ~:§aLAND SEISMOLOGICAL REPOiT j 2~1 -6~ 
Date Stn Phase h m • Az Tz An 'l'n Ae Te Mag. 

JUL 14 SU iP N 08 13 37n 
Epicentre: 08 10 45 308 177" USCGS 

14 ON eP E 09 46.7 
AK p N 09 46 54n 

s N 50 29 
TU es N 09 50.7 
WN eP N 09 47 34 

es N 51 33 
CB eP E 09 47 41 

es E 51 49 
KM eP X 09 47 55 

es X 52 17 
OP eP N 09 47 58 

es N 52 29 
RX es E 09 53 16 3 7 

eLq E 55 00 21 .30 
eLr z 56.3 14 25 

II NE 57 3t 20 14 20 
SU 1P N 09 44 22n 
Epicentre: 09 42 27 20S 174tW uscos 

16 TU eP? N 04 23 59 
es N 25 20 

WN es N 04 26 27 
Kl.I eS'l X o4 27 31 
GP es N 04 27 33 

16 ON p E 15 04 26 
TU eP N 15 04 32 

s N 05 17 
WN eP N 15 05 05 

s N 06 22 
Kl! es X 15 07 20 
OP eP N 15 05 40 

s N 07 25 
Epicentr-e: 15 03 25 35.3S 179.0E 250km NZ(C) 5.2 NZ 

17 ON p E 11 15 43 
es E 19 59 

AK p N 11 15 48 
1s N 20 18s 

KP p N 11 16 006 
es N 

20 r TU eP N 11 16 12~ 
s N 20 52 

WN 1P NZ 11 16 24½u 10 6 
i(PP) z 47 

' 1 z 57 
iPP z 17 45 9 7-10 
iS N 21 14s 11 10 

CB eP E 11 16 24 
es E 21 13 

KM p X 11 16 32sw 
s X 21 19 

OP 1P N 11 16 43s 
es N 21 49 

RX iP! ZN 11 16 56u 5 5 15 5 
ePP ZN 18 20 1 10 
iS ZN 22 10 11 15 18 22 
eL E 25 20 .30 



!iii lf.iiY Z&ALA!f~ Sll8110LOOISc611 B&PORT 1i~Z 
Date Stn PhaH h • • Ac Tc An Tn .le Ta ..... 
JUL 17 II HR 29 20 12 19 19 

SU pp N 11 13 31n 
s 1'I 16 09 118 167& U$00S 

Bpicentre: 11 10 10 11S 167& USOGS 

17 iVN eL N 12 55 
OP eP N 12 35 21 
RX eL NB 12 52 
Bpicentre: 12 26 05 2S 1371 USOGB 

20 KP eP H 11 17 23 
WN eP N 11 17 49 

es H 21 01 
DI eP X 11 18 12 

20 lP eP H 15 43 28 
TO eP z 15 43 37 
lffl eP ZN 15 43 59 

es H 48 04 
CB eP Ii! 15 44 08 
)[II eP X 15 44 23 
OP eP N 15 44 26 

es N 49 04 
RX eL MB 15 52 6 21 6 22 
SU 1P lC 15 40 43• 

1S N 42 26n 
Bpicentre: 15 38 47 19tB 174'# USOGS 

20 SU e(S) lC 20 53 23 

21 SU e(S) N 05 21 38 
eL H 23 00 

21 AJC eL N o6 13 
WN 1P z o6 04 ~1 

• N 09 11 2 10 
• N 34 4 8 
Lr z 10.9 

RX eP ZN 06 03 33 7i 6 4 10 
eLq B 07 .1 5i 20 
eLr ZN 08.2 26 20 20 24 

SU eL H o6 22½ 
· li!picentre 1 05 59 13 62iS 154& USOGS 

21 DI eP X 06 42 28 
RX eL Ii': 06 54 ., 20 
SU eL N 06 42.0 
Epicentres 06 36 58 18S 169!& UBOGS 

21 ON eP · E 07 07 23 
ePP B 08 08 

KP eP N 07 07 41 
WN eP N 07 07 59 
CB eP i 07 07 52 
IOI eP X 07 08 09 
Ji:picentre1 07 00 10 4t8 1531 UBOGB 

21 ON eP ii: . 13 20 24 
WN eP N 13 21 09 

ea N 24 10 
CB eP B 13 21 13 



NF:// ZEALA?,'D SEISMOLOGICAL REPORT 1221 6~ 
Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

JUL 21 !OJ eP X 13 21 28 
es X 24 42 

OP eP N 13 21 34 
es N 24 47 

21 ON eP E 19 40 02 
AK cs N 19 43. 2 
WN eP N 19 40 43 

es N 43 28 
CB es E 19 43 46 
Kl! es X 19 44 26 . 

e X 34 
OP eP N 19 41 24 

· es N 44 32 
e N 37 

21 RX eL E 19 47½ 3 25 
eL N 50 

SU eP? N 19 39 43 
e N 57 
eL N 42 42 

Epicentre: 19 37 10 28S 17~11 150km uscos 

22 ON p E 06 18 37.ew 
i E 48 
es E 20 15 

AK p N 06 18 39B 
i N 48e 
s N 19 58 

KP eP N 06 18 40 
e N 52 
e N 15' 55 

TO eP z 06 18 51 
WN eP N 06 19 15 

e N 36 
s N 20 57 

eScS N 32 37 
CB eP E 06 19 2F. 

e E 32 
s E 21 18 

!OJ eP X 06 19 53 
s X 21 58 

GP eP N 06 19 52 
s N 22 01 

RX eP NE 06 20 34 
eLq NE 24 20 
eLr z 25 

M NE 27 
SU iP N 06 20 35s 

eL 24½ 
Epicentre: 06 16 52 33½8 178W uscos 

22 ON p E o6 23 35.2 
e E 43 
es E 25 13 

AK s N 06 24 53 
KP eP N 06 23 38 

8 N 24 50 
'NN eP N 06 24 12 

e N 33 
es N 25 53 
eScS N 37 51 

CB s E 06 26 14 
Kt.'. eP X 06 24 54 

s X 26 52 



26 m ~~LAND IU,I~L!QLQQI$;.Al. Bl.fQll:C :i ~:iZ 
Date Stn Phase h m • Az Tz An Tn Ae Te llag • 

JUL 22 GP eP · N 06 2i 51½ 
18 N 2 58 

Epicentre: 06 21 50 ~ 177½W USCGS 

22 Al< e N 18 43 
WN eLr NZ 18 42½ 8 20 
RX eL E 18 44 2 14 

eL NZ 45 1 16 
SU e(S) N 18 33 57 

eL N 36 35 

23 KP eP N 00 58.1 
VIN SKS N 01 08 51 2 7 

ePS N 10 34 4 25 
eL z 31 

1,1 N 35 10 20 
RX SKS N 01 09 19 3 16 

s NE 10 06 2 15 
2l 

21 
eLq E 25 25 
eLr z 32 4 20 

14 NE 40 11 19 5½ 19 
SU s N 01 05 20 

ePS N 55 
eL N 17 

Epicentre: 00 45 12 52N 1TfW uscos 

23 ON eP E 06 24 34 
AK eP N 06 24 43 

e N 25 49 
KP eP N 06 24 51 
TU eP N 06 25 12 
TO eP z 06 25 12 
VIN 1P ZNZ 06 25 32 2 4 

iPP z 56 
CB eP X 06 25 26 
Kl,! eP X 06 25 40 
GP eP N 06 25 53 
RX eL NE 06 30.5 2 20 7½ 22 

1,1 NE 33 
SU eP N 06 22 53 

L N 25.0 
Epicentre: 06 20 43 20½S 170E USCGS 

23 on eP E 07 55 09 
AK e(L) N 07 57.2 
KP eP N 07 55 19 
TU eP N 07 55 08 

es N 56 24 
eL N 57 07 

WN es N 07 57 32 
eLr z 08 00 

CB es E 07 57 53 
KM es X 07 58 32 
GP es N 07 58 35 
RX eL NE 08 01½ 
SU eL N 08 04 

South or Ke:rmadeo Ie. 
2:, ON eP E 08 30 32 

TU e N 08 30 23 
es N 31 33 

WN eP N OB 30 13 
es N 32 41 



NEW ZKALAND SEISMOLOGICAL REPORT 12~z §Z 
Date Btn Phase h m 8 Az Ts .An Tn Ae Te Nag. 

JUL 23 ON eP E 13 .32 57 
iS B .35 10. 

AX es N 13 35 57 
XP eP? N 13 3.3 12 

es N · .3.3 40 
TU es N 13 .35 42 
TO es z 1.3 .36 00 
WN eP N 1.3 .33 ,~·; 

es N .36 .36 
KM eP X 1.3 34 07 

es X .37 09 
OP eP N 13 34 11 

es N . 37 19 
SU p N 13 32 04 

iS N 33 33 
Epicentre: 13 30 17 258 180 600km USOGS 

24 TO eP z 02 10 23 
WN iP z 02 10 20d 
CB eP E 02 10 25 
RX es E 02 20 58 2j- 16 

eL ZN 37 4 22 1i 22 3 22 
M NE 40 2 20 4i 20 

Epicentre: 01 57 25 308 70½W usoos 

24 ON eP E 06 06 48 
Kl' eP N 06 06 44 

es N 07 39 
TU eP N 06 06 37 

es N 07 26 
TO eP z 06 06 52 
liN eP N 06 07 27 

1s N 08 37 
CB e E 06 08 00 

es E 09 00 
KM e X 06 08 12 

es X 09 39 
OP e N 06 07 58 

s N 09 42 
RX eL NE 06 12½ 
SU eL N 06 15 
Epicentre: 06 05 34½ 35.9S 179,4W s NZ(C) 5.2 NZ 

24 AK eL N 10 09 
KP eP N 10 01 38 
TO eP z 10 01 58 
WN eL ZN 10 09,3 
KM eP X 10 02 30 
OP eP N 10 02 31 
RX eLq N 10 08,4 2¼ 14 

eL E 09,0 8 30 
M NE 12 7 20 16 20 

SU eP N 09 59 01 
e N 14 
i(S) N 10 00 55 
eL 02 

Epicentre: 09 56 58 18S 169¼E UBOOS 

24 ON eP E 11 06 50 
es E 10 37 

AK eP N 11 07,0 
IQ> eP N 11 07 12 
TU eP N 11 07 35 
TO eP z 11 07 27 



68 ?!E7{ ZEALAND SEISL!OLOGICAL REPORT 1 :;l~Z 
Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

JUL 24 IVN 1P z 11 07 46u 
1 N 08 55 

II N 16 26 20 
CB eP E 11 07.8 
KlJ eP X 11 07 59 
GP eP'l N 11 08 01 

e N 10 
RX eB NE 11 12 56 4 16 4 16 

eL E 14 37 35 
eL z 16 19 20 

14 NE 1; 53 20 97 20 
SU eP N 11 04 34 

e N 48 
s N 06 18 

Epicentre: 11 02 30 20S 169E USCGS 

24 TU eP N 13 10 56 
s N 11 53 

KP eP N 13 11 03 
e N 17 
e(S) N 12 08 

ON eP E 13 11 07 
1 E 11 

TO e( :El z 13 11 2.::; 
e z 12 53 · 

WN es N 13 13 02 
CB es E 13 13 22 
KM es X 13 14 04 
GP s N 13 14 09 
Epicentre: 13 09 41 35½8 178½W s NZ(D) 5.2 NZ 

24 TU eP N 14 57 05 
es N 58 50 

ON eP E 14 57 06 
e E 20 

TO eP z 14 57 37 
WN s N 14 59 30 
CB es E 14 59 49 
KV, es X 15 00 28 
GP es N 15 00 34 
RX eL NE 15 06 

eL z 09 
KP es N 14 57-3 
WN eL N 15 08 
RX eL NE 15 04 3 30 5 32 
SU eL N 15 07 
Epicentre: 14 40 45 3S 134½E USCGS 

24 TU eP N 18 22 55 
es N 24 10 

KP e(S) N 18 24 11 
ON eP E 18 22 57 

e E 23 18 
TO e( P) z 18 23 27 
'/tls s N 18 25 19 
CB es E 18 25 39 
ID.! es X 18 26 21 
GP es N 1s 26 24 
Epicentre: 18 21 18 34S 177¾W N NZ(D) 5¼ NZ 

25 RX eL NE 08 30 2 20 1 20 
SU es N 08 02 34 

ePS N 03 12 
eL N 18 

Epicentre: 07 42 25 511' 1TTW uscos 



'tfE.N ZEALAND SEIS!t.OLOOICAL BEPOil: l !i!~Z 6!;! 
Date Stn Phase h m e AZ Tz An Tn Ae Te Mag. 

JUL 25 ON p E 08 05 50 
TU es N 08 08 29 
'NN eP N 08 06 40 

es N 09 25¼ 
CB eP E 08 06 43 
OP eP N 08 07 05 

es N 10 12 

25 TU eP N 18 27 58 
es N 29 01 

WN es N 18 30 09 
OP es N 18 31 14 

26 ON 1P E 06 50 59¼ 
e E 52 07 
e E 22 

KP eP N 06 50 54 
e N 51 21 
es N 49 

TU p N 06 50 47½ 
18 N 51 38 

L N 52 08 
TO eP z 06 51 04 

e z 17 
e z 52 37 

WN eP N 06 51 35 
s N 52 46 

. eL N 53 30 
CB eP E 06 52.0 

s E 53 09 
KM es X 06 53 (49) 
OP eP N 06 52 14 

es N 53 51 
RX Lq NE 06 56.9 

Lr z 59 
SU e N 05 54.0 

eL N 59 
Epicentre: 06 49 42 35.8s 179.1w s NZ(C) 5.4NZ 

27 ON eP E 14 12 12 
e E 13 10 

KP eP N 14 12 05 
e N 13 09 

TU eP N 14 11 59 
es N 12 47 

TO eP z 14 12 14 
WN e N 14 12 53 

s N 13 5 7 
CB es E 14 14 23 
KM es X 14 15 01 
OP es N 14 1 :> 03 
Epicentre: 14 10 56 35.8s 179.4w s NZ(C) 5.1NZ 

27 RX eL NE 14 59 4 20 st 20 
SU e N 14 47 29 

s N 48 18 
eL N 49 25 

Epicentre: 14 45 28 208 174¼-W uscos 

28 KP eP N 01 36 06 
TO eP z 01 36 18 
SU es N 01 35 29 
Epicentre: 01 30 52 158 167tE USCG& 



ZQ NEYI ZEALAND SEIS'10LOGICAL REPORT j ~:iZ . Date Stn Phaee h m • Az Tz IUJ. Tn Ae Te llag • 

JUL 28 AK ePP N 08 58 10 
eSKB N 09 04 25 
es N 05 10 
eLq 20 

WN SKS N 09 04 28 9 12 
eL N 26 17 20 

I,! N 31 47 20 
RX ePP Z?E08 58 27 4"2" 22 ~i 22 

iSKS NE 09 05 03 55 22 24 
iPS NE 07 32 34 8 34 25 
eSS E 13 44 26 48 
eLq NE 23 53 150 40 90 40 
eLr z 28 

),I NE 32 34 20 135 20 
SU eP N 08 52 55 

18 N 09 03 25 
i NN 58 
iPS N 04 30 
Lq N 16.2 

Epicentre: 08 40 04 17N 99\Y uscos 

29 ON eP E 09 16 09 
TO eP z 09 1E 35 
KM eP X 09 17.3 
SU eP N 09 12 30 

(S) 13 12 
Epicentre: 09 11 49 Fiji region uscos 

29 ON eP E 09 58 55 
AK e N 10 01 
KP e N 09 59 13 

e N 10 00 09 
e N 44 

TU eP N 09 58 49 
es N 10 00 03 

TO eP z 09 59 24 
WN es N 10 01 10 
CB es E 10 01 32 
KM es X 10 02 13 
RX ·eL E 10 05 

eL ZN 07 
M NE 08 

Epicentre: 09 57 13 348 178W s NZ(D) 5.4NZ 

29 SU eP N 13 30 53 
(S) N 31 40 

29 TO eP z 17 28 30 
rrn eL N 17 57½ 8 20 
RX 1SKS NE 17 39 02e 3 20 6½ 20 

ePS ZN 40 40 3 14 2 20 4 14 
Lq NB 54 13 30 8 30 

eLr z 58 15 20 
11 NE 18 01 5 20 12 20 

SU eL N 18 01 
Epicentre: 17 15 14 23½8 71½W uscos 

31 KP e'I N 20 13 00 
TU 8 N 20 13 24 
WN eP? N 20 12 23 

s N 14 29 
CB es E 20 14 45 
KM es X 20 15 22 
OP eP N 20 13 01 

s N 15 31 



N(I ZEALAND SBISIIOLOOICAL REPORT 12~2 z1 
Date Stn Phase h m • A& Ta: An Tn M Te 11111. 

AUG 1 ON eP B 16 59 4~ 
KP eP N 17 00 25 

e(S) N 02 07 
TU ePt N 17 00 01 

eP N 06 
est N 01 32 
s N 37 

TO eP z 17 00 22 
es z 02 03 

WN eP N 17 00 33 
e N 51 
s N 02 42l CB es E 17 03 02 

KM eP X 17 01 14 
es X 03 39~ 

OP eP N 17 01 56 
s N 03 48 

Epicentre: 16 57 30 30s 1ntw usoos 

SU eP N 17 45 15 
iS N 40 

L N 46 00 

2 TU p N 02 09 53½ 
s N 10 07 

KP eP N 02 10 08 
e N 16 
e(S) N 24 

TO ePN z 02 10 12 
p z 15 
(S) z 48 

\YN eP N 02 10 48 
e(Sn) N 11 24 
.es N 44 

CB eP E 02 10 58 
e(Sn) N 12 01 

KM ePn? X 02 11 14 
eSn? X 12 23 

AK es N 02 11(2oi 
OP es N 02 1 2 31~ 
Epicentre: 02 09 35 38.JS 177. 9E s NZ(C) 4.4 NZ 

Felt Opotik1 IIM3 
2 TU eP N 02 12 45 

1P N 46 
s N 57 

KP Pn N 02 13 01 
p N 08½ 
s N 26 

TO ePn z 02 

u ~1 p z 
e(S) z 40 

AK p N 02 
13};; Sn N 

WN ePn N 02 13 34 
p N 45 

eSn? N 14 14 
(Sn) N 17½ 
s N 36 

ON p E 02 13 4~ (S) g 14 2 
CB ePn E 02 13 47 

eSn E 14 45 
ICM ePn X 02 13 55½ 

Sn X 15 17½ 



z2 NU ~EALMID SEISIIOLQQIC~ RifORI l~~z 
Date Stn Phase h m • Az Tz An Tn Ae Te Mag. 

AUG 2 GP ePn N 02 14 15 
Sn N 15 20t 

RX es NE 02 16.1 1½ 13 4i 20 10½ 20 
eL ZN 17.8 

SU eL Ill 02 22.6 
Epicentre: 02 12 28 38.JS 177.9E NZ(C) 5.2 NZ 

Felt north-eastern parta North 
Island, maximum UM6 at Toatoa. 

2 TU p N 13 01 16 
s N 26½ 

KP eP N 13 01 29 
s N 52 

TO eP z 13 01 34-/i 
e(S)? z 02 05 

'NN ePn N 13 01 58' 
eP N 02 10} 
Sn N 02 45, 
s N 03 09 

ON ePn? E 13 02 00 
(P) E 14½ 
s E 03 02 

CB eP ~ 13 02 19 
eSn E 03 143 

AK es N 13 02(30 
OP ePn? N 13 02 36 

eSn N 03 47½ 
KM ePn X 13 02 40 

eSn X 03 48 
Epicentre: 13 00 58 38.3S 177.9E s NZ(C) 4¾ NZ 

Felt north-eastern parts North · 

21 'u 
!eland, maximum MM4-5 at Opot1k1 

3 TO p z 02 58 
es z 42! 

TU eP N 02 58 24 
1S N 41 'e 

WN p N 02 58 42la 
1S N 59 18e 

KP 1P N 02 58 20e 
1S N 37½e 

ON P? E 02 58 47 
CB eP? E 02 58 sol 

s E 59 32 
KM e(P) X 02 59 13 

s X 03 00 09; 
OP eP N 02 59 16 

s N 03 00 18.,. 
Epicentre: 02 57 56½ 38.4S 176.1& 160kal NZ(D) 4.7 NZ 

3 SU s N 08 18 30 
L N 21.2 

ON p · E 08 18 31, 
TU eP N 08 18 31.,. 

eP N 46 
es N 20 34 

KP eP N 08 18 46½ 
e(S) N 21 04 

TO eP z 08 19 04 
e(S) z 21 10 

WN ePn't N 08 19 04t 
p N 21, 
8 N 21 43.,. 

OP eP N 08 19 50 
8 N 22 48 

CB eP? K 08 19 51 
es E 22 02? 



NEW ZEALA!fil SEISMOLOGICAL REPORT 12~z ~~ 
Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

.AUG 3 Jal eP X 08 19 46 
es X 22 39t 

RX eL NX 08 25.5 2 15 31 20 
eL z 29.5 ti 13 

Epicentres 08 15 45 286 176W uscos 

3 TU iP N 09 59~f~,,-s N 
KP eP? N 09 59 42, 

p N 44 
(S) N 10 00 11 

TO eP? z 09 59 48 
p z 49 

WN ePn N 10 00 13 
p N 29 
Sn N 57 

ON eP? E 10 00 35 
CB eP E 10 00 39 

e(Sn) E 01 24½ 
IOI ePn X 10 00 44 

aSn X 02 00 
OP ePn? N 10 00 45 

e(P) N 01 121 
s N 02 02 

Epicentre: 09 59 10 38.48 178.JS s NZ(C) 4.6 IIZ 
Felt north-eastern part• North 
Island, mu:111111111 MM4-5 at Motu 

3 TU · 1P N 12 54 23n 
s N 34 

KP eP N 12 54 37 
es N 55 031 TO p z 12 54 40 
eS? z 55 14 

NN ePn N 12 55 01 
p N 18 
(Sn) N 50 
Sn N 52 
s N 56 11t 

ON eP? E 12 55 01, 
e E 26 

CB a(P) .I!: 12 55 25½ 
s E 56 29 

KM BP X 12 55 50 
Sn X 56 54 

OP eP N 12 55 52½ 
s N 56 57 

RX BL NE 12 59.5 a 20 
e NE 13 02.0 15 

.b:p1centre1 12 54 03 38.48 178.,3E s NZ(O) 5.0 NZ 

4 SU e N 

Falt north-eastern parts North 
Island, maximum MM4-5 at Motu 

00 52 01 
e N 54 32 

TO BP z 00 47 33 
WN 1s N 00 54 30s 1 8 

e N 55 03 I 7 
eL N 01 06.8 ' 15 

RX es NE 00 54 12 1 12 t 7 
eL NE 58.4 2 19 1t 20 

Kplcentre1 00 39 12 3¼8 147B USOGS 



2~ lfBW ZEALAND SEISUOLOGIOAL !!!fQBI l~~z 
Date Stn Phase h • • Az Ts An TD M Te ..... 
AUG 4 TU 1P! If 05 5256• 

18! N 53 078 
Ill' eP N 05 53 09 

eS'l N 26 
(S) N 27½ 

TO eP z 05 53 14 
1 z 16 1 

WN eP? N 05 53 ·381 
eP• N 54 
s N 54 24t · 

ON eP B 05 53 39 
e B 54 02 
s B 22 

AX (P) N 05 53 55 
s N 54 19 

CB eP B 05 53 57¼ 
es B 54 47 
es• li: 59 

DI eP X 05 54 20 
es · X 55 28 

OP eP N 05 54 19 
es N 55 28 

Epicentres 05 52 41 38.1S 177.1B s NZ(C) 4.6 NZ 
Pelt north-eastern parts North 

5 SU e(P) N 04 31 46 
Island, maximum MU4-5 at Uotu 

es N 33 00 
eL N 33.9 

NN e(P) N 04 37 16 
1L N 40.6 ¾ 12 
eL z 41 trace• 

OP eP N 04 38 16 
RX eL NE 40.5 1 20 4 20 

eL z 44.3 1i 16 

5 KP e? N 21 31 22{ •r) N 32 23i e Sn) N 33 16 
e S) N 34 15 

TU ePn N 21 31 58! Sn N 33 08 
e N 34 12 

TO eP'l z 21 32 16 
e z 33½ 

(S) z 33 50 
WN s N 21 34 18 

eL N 35.7 
ON e(Sn) E 21 33 03 
' e E 35 09 
CB es E 21 34 41 
GP eP N 21 33 37½ 

s N 35 23 
KM s X 21 35 19 
SU HU N 21 35 25 

N .38 33 
N 39.6 

RX eL NB 21 38.2 1i 16 1½ 20 
eL z 40.1 1 17 

Bp1centre: 21 30 39 Kermadec Ia. USCGS 
21 30 30 32½8 179iW If ll'Z(D) 5.41'Z 

7 SU eP N 04 33 48 
es N 39 55 
eL N 40 45 



I!!! l;KALAND SEISKO~OOI~ REPORT 1~~z Z:J 
Date Stn Phase h m • As Ts All Tn .Ae Te Mag. 

AOO 7 IP p lf 19 44 43 
TO eP 1' 19 44 45i 
TO eP z 19 44 53 
W1' p N 19 45 11 

e(S) N 48 48 Poeeibly local 
CB oP . B 

19 45 ·~ D eP X 19 45 29 
e(S) X 48 4 Poeeibly local 
es X 50 14 

OP oP N 19 45 37 
e(S) N 48 43..- Poeeibly . local 

Epicentre: 19 40 52 17½8 179W uscos 

9 TO p . z 02 38 28 
KP . eP N . 02 38 23 
CB eP E 02 38 23 
NN eP ZN 02 38 32½ 1, 3 

s N 45 52 J 10 
eSSS? N 53 23 8 
eL N 55.8 15 

TU eP N· 02 38 34½ 
KIi eP X 02 38 36 
OP p N 02 38 40½ 
RX es NE 02 46 02 ¾ 20 i 20 

eLq NE 51. 2 2 35 2 35 
eL z 57.5 1¼ 16 

AK eL N 02 54.9 
SU p N 02 38 40 

iS N 44 0611 
eSS N 47 32 
eL N 49 52 

Epicentre: 02 29 20 2S 137E uscos 

9 ON eP E 19 45 44 
TU p N 19 47 02 
TO eP z 19 47 25 
NN p N 19 48 10 
KM eP X 19 49 13 
OP eP N 19 49 17½ 

10 SU iP N 02 20 09 
(S) N 21 20 

ON eP E 02 21 54 
e(S) E 24 28 

KP eP N 02 22 03 
es N 24 54 

TO eP z 02 22 16t 
es z 25 13°2 

'l(N eP N 02 22 30 
es N 25 40 

KM eP X 02 22 53½ 
s X 26 15 

TU es N 02 24 54 
CB es E 02 25 46¼ 
OP eS? N 02 26 26 
Epicentre: 02 18 38 21f8 179iW uscos 

10 SU eP N 03 57 58 
s N 04 00 07 
L N 01.0 

ON eP E 04 00 45 
XP o'? N 04 00 53½ 

eP z 04 01 11 
e(S) N 04 11 20 
e 1' 12.5 

KM eP X 04 01 55 



Z6 JID 'LU.AIU> HISNOIQgI~ ytORt 12:.iZ 
Date Btn Pha.ae h • • As Ta AD 'l'n Ae Te ..... 
AUG 10 RX e(S) I 04 10 22 i 20 

e • 11.0 
eL & 12.0 1 18 ., z 04 1.3 • .3 
eL ZNB 14.7 1¼ 14 1¼ 16 1¼ 16 

Epicentre: 0.3 55 46 178 172W usoos 

11 TO iP! ! z 05 13 08 
NP 1P E 05 13 20 

s E (39i) 
TU 1P! N 05 13 128 
IP 1P N 05 13 15D 

1S N 30in 
AX 1P N 05 13 30n 

s N 56 
WN 1P NZ 05 13 3~n 

1S N 
5ff CB 1Pn E 05 1.3 4 · 

eP E 53 
s E 14 19~ 

ON 1P E 05 13 47 
1S E 14 47 

KM p X 05 14 04 
s X 58 

GP p N 05 14 06i 
s N 15 03 

RX eP'l N 05 15 07i 
eP ZNE 16 
1s ZNE 16 tOiaee a,u,e. 
e? NE 20 
1 NE 3.3½ 
eL z 51 ti 4 

M ZNB 17 .30 3 6 3 6 5 6 
Epicentre: 05 12 40 38iS 177& usoos 5.7PNJ 

05 12 54 39.0S 1761 NZ(B) 5.8NZ 
Felt extena1Yel1 trom 897 ot Plenty 
to Cbriet~hurch,maximwn 11114. 

11 ON eP? E 13 42 24 

:~:~ E 3.3 
I 43 46 

KP eP N 1.3 42 54 
eS'l N 4.3 55i 

TO eP z 1.3 42 52 
es z 44 20 

TU eP? N 1.3 42 56 
s N 4.3 57 

AX eP N 1.3 4.3.0 
et N 45.0 

KIi eP X 13 43 5~ s X 46 07 
BU p N 13 4.3 47 

e N 44 25 
eL N 47.4 

WN e~S) N 13 45 05 5 
e Lr) ZN 47.6 

CB es E 1.3 45 29 
GP es N 13 46 12t 
RX e(S) Ii: 13 47.8 

eL NE 49ca ti 20 2 20 
eL z 51oa 1 15 

lpicentres 13 40 18 }liS 177iW U8008 6jPNJ 

11 SU 1P N 21 40 23• 
(PP) N 47 
8 N 4t 55 



111 ZULAND Hl§IOliQ!l~Ali iljPOR'l' J S:12 zz 
Date Stn PhaH h II • Az Tz: An Tn Ae Te Uag. 

AUG 11 ON p E 21 42 31 
es E 45 57 
eL E 48 

XP p N 21 42 47½ 
e'l N 47.e 
eL l'f 51 .5 

TO eP z 21 42 59 
IYN 1P ZN 21 43 23u 

1 z 444 
es N 46 37 ¼ 4 
eL z 50½ 18 13 

CB eP E 21 43 23 
e E 48ca 
eL E 51ca 

KM p X 21 43 33t 
RX es NE 21 4B 05 .3 16 21 20 

eL ZNEZ 49.7 .3 20 11 20 2.3 20 
Epicentre: 21 38 05 17tS 169E USCGS 6¾PAS 

12 ON eP E 14 07 17 
KP eP N 14 07 3oi 

es N . 09 03 
TO eP z 14 07 48 

es z 09 17 
WN p N 14 08 03 

s N 09 58 
CB s E 14 10 15 
KM es X 14 10 49½ 
Epicentre: 14 05 34 .308 179:g N NZ(D) 5¼NZ 

14 WN 1Pn N 02 02 318 
Sn N 46 

TO iF' z 02 02 35u 
NP p E 02 02~40~ 

8 E 03 08 
TU e(P) ?1 02 02 48 

eSn ll 03 04 
e(S) N 12 

CB 1Pn E 02 02 44 
1 E 56½ 
eSn? E 03 21 
s E 30 

KP (Pn) N 02 02 54t 
i(Sn) 03 31"2" 

K]J ePn X 02 03 oe. 
eS'l X 04 04 

ON e( P) E 02 03 46½ 
eS? E 04 35 

Epicentre: 02 02 09 40.7S 176.SE s NZ(C) 4.9m 
Felt southern part of North Ia. 
Maximum MM4 at Pongaroa and Caatlepo1nt. 

14 SU p N 18 28 21 
e N 29 
s N 29 31 

ON P? E 18 30 40 
eP E 42 

KP eP N 18 30 56t 
es N .34 1n TO eP z 18 .31 06 
es z 34 3 

WN eP N 18 31 31 
es N .35 07 
eScBt N 42 28 

CB eP E 18 31 34½ 
es :g 35 18 



Z§ 11(!_ Z&ALAJID !IDII0LOG;l§Wi llPORT l:i~l 
Date Stn Phue b • • .la Ta All Tn A• Te ..... 
ADO 14 DI eP X 18 31 51i 

es X 35 50 
OP p 11 18 31 57½ 

es 11 18 34 17 
Epicentre: 18 26 52 218 176-iW 08008 

16 TO et z 23 44 35 
SU SIS N 23 54 41 

LQ. N 24 05 55 
II N 13.7 

WN i(S) N 23 56 08• 1 3 
eL N 24 08.4 1i 20 
eLr z 13.0 

RX SKS E 23 56 06 1 20 
es NE 47 t 26 1t 20 
ePs NE 57 57 18 3 19 
e(PPS)E 59 19 1 20 
e NE 40 
e? N 24 00 42 ' 23 11 

•?JOO> ~E 01 40 i 20 
e PKKP N 02 24 i 26 
e E 40 
1S8 E 03 32w 4 15 
e? N 04 49 
ePcPPKP E 06 50 1, 19 
eSKKS E 09 40 11 20 

Lq N 10 06 3 24 
eLQ. E 11 50 1½ 25 
eLr E 14 22 5 30 
eLr z 15.0 1 27 
eLr N 15.8 5i 20 

Epicentre: 23 31 55 1QiN 104W usoos 6i-6¾PA8 

17 OP eP? N 18 31 05 

~~~ N 33 55½ 
ON E 18 31 16 
TU s N 18 31 45½ 
TO es z 18 31 50 
'NN s N 18 32 49~ 
OB es E 18 33 0~ 
KM es X 18 33 43 
SU L N 18 35 25 
RX e I!: 18 47ca 

18 RX e E 06 45 52 
eL NE 47.5 
eL ZE 49.0 

WN eL N 06 48ca 
AK eL N 06 51.0 
SU e N 06 56.5 

18 SU e N 08 47 31 
eL N 55 41 

(L) N 57 36 
KP e N 08 48 15½ 

e N 48 
TO e z 08 48 12, 
CB e E 08 48 1911 
OP e N 08 48 24 
WN e(S) N 08 57 34 

eL N 09 06½ 
RX s NE 08 57 30 

e(L) N 09 03.0 
eL NE 04.2 

Epicentre: 08 30 57 12N 1241' usoos 



lIB'I£ ZFtALlilm SE!SHOLQg;l!;;Al! EEPOil: j 2~2 22 
Date Stn Phase h m s AZ Tz An Tl\ Ae Te llag. 

AUG 18 KP eP N 21 55 27½ 
SU s N 22 03 03 

eL N 14.6 
\YN a SKS N 22 06 40 1 9 

eL N 25 1 20 
RX e3KS N 22 07 20 1¼ 8 

e NE 14 00 
eLq E 21 • 7 1 40 
eLr NZ 28.7 1 25 11 25 

Epicentre: 21 42 30 50N 157E USCGB 6¼PAS 

19 SU eP N 11 39 03 
i(PP) N 22 
i N 40 44 
s N 42 35 

eL N 46 24 
ON eP E 11 40 34t 
KP eP N 11 40 53;1 
TO eP z 11 41 04 
WN e'? N 11 47 10 

eL N 50.6 2 5 
RX e NE 11 47 21 

eL NE 50.1 2 20 2 20 
eL z 56.3 2 15 

AK eL N 11 50 36 
eScS? N 51 40 
e(L) N 55.€ 

Epicentre: 11 34 36 10s 161E USCG$ 6½PAS 

20 SU p N 06 31 30 
es N 35 03 
e(SS) N 27 

ON eP E 06 33 06 
RX c( P) N 06 35 45 

es NE 39 49 
eL !,EZ 42. 5 4 14 4 20 5 20 

AK eS? N 06 38 35 
L N 41 44 

'1/N cs N 06 41 38 1 8 
eL !I 43½ 1~ 20 

Epicentre: 06 27 10 1 OS 161E uscos 6-6¼J>AS 

20 SU p N 12 06 15 
1s N 09 55 

t'. 1, 14 
ON eP E 12 07 51 ½ 
KP eP N 12 08 14 

· TO p z 12 08 21 
WN eP z 12 OB 32 3 7 

eL N 15. 9 2 20 
AK eP? ll 12 08 50 

eG N 12 51 
OP cP N 12 08 50 
RX s NE 12 14 32 2 20 2i 20 

L l\"EZ 17.3 3 14 5½ 20 5t 19 
Epicentre: 12 01 54 10S 161E USCG$ 6i,PAS 

21 wn 1P N 05 48 19ts 
s N 29~ 

TO 1P z 05 48 30u 
TU Pn N 05 48 38 

p N 47 
Sn N 49 06½ 
s N 21 



~2 Bl!! ;JW.AND .IIU§ll!2l&SIIkAL BEPO!I l 2:ZZ 
Date Stn Phase h m • Az Tz An Tn Ae Te llag • 

AUG 21 ?IP iPn E 05 48 39e 
p E 46 
Sn E 49 07 

CB iPn E 05 48 39 
p E 45 
Sn E 49 08 

KP Pn N 05 48 48½ 
p N 55 

eSn'i N 49 17 
s N 31 

OP ePn N 05 413 55¼ 
p N 49 09 
Sn N 34 

KM Pn? X os 48 s6t 
Pn X 58~ 
p X 49 10 
Sn X 38½ 
s X 50 03 

AX Pn? N 05 49 08 
e(Pn) N 13 

p N 21 
(Sn) N 50 16 

ON ePn E 05 49 20 
p E 29¼ 

e? E 50 01 
es E 30 

RX eP N 05 50 02 
eP NEZ 06 
e? E 29¼ 
eS? N 51 · 26 ¼ 3 
s EZ 29 ½ 2t 

(L) E 55 2 11 3 14 
Epicentre: 05 48 03 40.9s 176.0E s NZ(B) 5.6NZ 

Felt extensively in North Ieland,trom 

22 SU eP N 16 46 32 
Te Kui t1 to Wellington. Maxinrum i1144. 

p N 39 
s N 48 28 

KP p N 16 48 sot 
s N 53 06 

TU eP N 16 49 02 
es N 53 10½ 

TO iP z 16 49 02u 
es z 53 14 

WN eP N 16 49 17 t ¼ 
es N 53 29 1 

CB eP E 16 49 17 
KM eP X 16 49 24 
OP p N 16 49 34¼ 
RX eL NE 16 54.7 ¼ 20 1 25 
Epicentre: 16 43· 45 18S 168E uscos 

22 SU e? N 18 36 30 
eL N 38 47 

WN i(S) N 18 47 01 
RX eL NE 1_8 47ca 

23 SU et)? N 02 05 52 
e PP) N 07 00 
e S) N 10.3 
L N 12.2 

ON eP E 02 07 071 
eS'i E 13 18 

AK eP? N 02 07 20 
(P) N 53 
es N 12 50 
1 N 13 34 



DI ;EALAND Hl§H0IQ!l~6L Uf.!2iI ~ s~z §j 
Date Btn PbaH b Ill • As 'l's An Tn ,. Te Kag • 

AOO 23 u, eP lf 02 07 2:n-
es lf 13 1 

'1'0 p z 02 07 34 
CB p B 02 07 37t 

es B 13 26 
'l'tJ eP 1'f 02 07 39 

es 1'f 14 04i 
WN 1P NZ 02 07 47d 2i 8 

e(PcP)l'f 09 47 1 5 
8 NZ 1i 11 2 10 
88 N 1 52 1 20 

eLr NZ 19.2 1 20 
KM eP X 02 07 47 

eS'I X 13 19 
GP p N 02 07 53 
RX eP z 02_ 08 02 ¼ 12 

p NE 04¼ 1 15 t 20 
ePP NEZ 10 20 1 12 1 13 13 
eS? N 13 51 
8 NE 14 10 1 20 1t 16 

(88) NEZ 40 2 12 J 20 2 22 . 
eLq NE 17.5 35 7 34 
eLr NEZ 20ca 2½ 26 7 26 8 22 

Epicentre: 02 00 05 68 154½E USCGS 6iPAS 

23 ON eP E 20 13 34 
TO eP'l z 20 13 47 

e? z 14 23t 
e z 47 
es z 15 52 

TU eP'l N 20 14 05¼ 
e N 52 
es N 15 08 

KP eP? N 20 14 14 
es N 15 14½ 

SU p N 20 14 58 
es N 17 11 

L N 18.4 
RL 1P z 20 11 44¼ 

8 z 12 02 
AX e? N 20 15 02 

18 N 30 
L N 16.6 

WN e N 20 16 02 
eS? N 17¼ 
eL NZ 18. 9 

CB es E 20 16 38 
OP e N 20 17 06 

(S) N 23 
RX eL NE 20 20.4 1 20 1½ 20 

eL NZ 22.5 1½ 17 1 16 
Epicentre: 20 11 22 30.5s 176. 9'lf NZ(D) 5.4:NZ 

24 SU !~:r N 01 03 16 
N 

Oli ~~ 18 N 
{L) N ~c~ ON p E 01 

KP eP N 01 o6 52 
1fN eL N 01 15ca 1 20 
RX eL E 01 15.2 1 20 

eL N 17.7 20 

25 RX eL NE 15 28.8 
WN eL N 15 31 



~2 ow ZUI.A1Q) SIISIIOLOOICAL UPORT l~Z 
Date 8tD Pbaae b • • As Ta AD TD ... Te .... 
AUG 26 RX ePSS I 11 ~5.8 

1888 • 12 05.4 i :,o 
• I 09 18 

0 .. 11t 
R !liZ 18 2 35 :,o 

Wl( • H 12 19 
eL z 21 

SU eL N 12 22 
Epicentre: 11 28 50 19S 63iY USOGS 6¼-6iP.AS 

27 SU e N 20 58 30 
e N 59 01 
e N 21 00 00 
e N 57 

ON p E 20 58 57• 
s B 21 01 00 

KP p N 20 59 14 
s N 21 01 31 

TO eP z 20 59 24 
es z 21 01 53 

NN p z 20 59 44 
e N 46 
e N 25 

CB p E 20 59 47 
s E 21 02 27 

KM eP X 21 00 04 
e(S) X 03 05 

OP eP N 21 00 09 
es N 03 09 

TU es N 21 01 32 
Bpicentre: 20 56 29 25iS 1781 usooa 

28 OM e E 08 22 01 
e(S) E 23 16 
eL E 26½ 

SU e N 08 22 20 
e N 23 09 
eL N 25½ 

KIi e? X 08 22 48 
e X 26 16 
e(S) X 22 · 

AK e N 08 22 55 
e N 26 59 
L N 27½ 

WN eP 11Z 08 _22 55 
s NZ 25 22 
L NZ 29 

OP e N 08 23 40· 
es N 26 25 

TU e N 08 24 13 
TO e z 08 24 49 
RX eL NE 08 28 
Epicentre: 08 19 10 28iS 175W usooa 

29 ON :i:~ E 06 57 36 
KP N 06 58 07 
TU e N 06 58 07 

e N 59 22 
TO • z 06 58 19 . AX e(L) N 06 59.7 
RX eL I 07 05 



m aUAm! HUHIQl&Sll"Alii IIESl&:C j ~:iZ §l 
Date Stn Pbaae h m ·• .u T& An Tn Ae Te llag. 

AUG 29 01' e(P) E 07 23 49 
e B 29 19 

TU eP B 07 23 54 
e E 25 05 

KP e(P) N 07 23 57 
TO e z 07 24 08 
il e N 07 25 25 .. N 26 45 
\'IN e N 07 28 
RX eL NE 07 30 
SU e N 07 30 

29 SU e(P) N 14 04 21 
18 ! N 05 36 
e N 54 

O?T p E 14 05 42 
8 E 08 06 

WN e N 11+ 05 55 
p N 06 27 

es N 09 24 
KP p N 14 05 58 

s N 08 34 
TU eP N 14 06 00 

e N 08 37 
e(S) N 42 

TO p z 14 06 07 
e z 08 56 

~ eP X 14 06 46 
es X 10 00 

OP p N 14 06 51 
e N 10 09 
e N 20 

AK es N 14 08 20 
e N 09 10 

30 TU e(P) N 03 55 31 
l'/N eP N 03 56 37 

e N 39 
c:e e E 03 56 55 
GP e N 03 57 43 
RX el 04 01 
Epicentre: 03 50 36 Kermadec Ia. uscos 

31 \W e N 10 56 49 
e N 57 2!1 

TU e N 10 56 52 



8!i BD Z&ALAJQ) UISIIOLOOlg& llPOll:t 1~Z 

Date Stn Phaae h • • As Ts An TD .. Te .... 
SKP 2 WN eL 1' 05 49 9 20 

RX eL B 05 49 
eL NB 05 52 5 18 11 16 

StJ (S) N 05 39 45 
eL If . 40 40 

2 ON eP E 09 51 54 
KP eP N 09 52.0 
WN eL N 10 01-g-
RX eLq g 10 01.5 10 25 

eL ZN 05 11 20 7½ 19 
StJ 1P N 09 48 39 

1 N 49 50 
s N 50 20 
L N 51 15 

ll:picentr•e: 09 46 30 15S 173-,W uscos 

3 SU e(PP) N 06 10 09 
es N 12 06 
eL N . 13.5 

Epicentre: 06 06 42 12S 167Js: USOGS 

3 TU es N 14 46 40 
WN p N 14 Wl 21 

s N 47 31 
SU p N 14 41 56 

s N 43 10 
Epicentre: 14 39 34 Pi ji 600km uscos 

4 SU eL N 01 37.0 
Epicentre: 01 31 23 12S 167iE usoos 

4 WN eL N 05 05 
RX eL NE 04 58 7 35 5 35 
Epicentr·e 1 04 33 51 Indian Ocean uscos 

4 WN eL N 22 26~ 12 10 
RX e NE 22 24.5 1.8 12 1. 5 12 

eLq NE 26.1 9 30 5 25 
eLr z 27¼ 8 30 

SU eL N 22 35 

5 UN eL? N 03 22 
RX eL NE 03 24 
SU (P) N 03 13 29 

eL N 15 26 

7 KP eP N 10 19 41 
TO eP z 10 19 46 
WN et N 10 51 
OB eP E 10 19 56 
RX eSKS N 10 30 50 1.6 9 

s N 31 41 1.5 8 6.6RX 
eL E 10 49 
eL N 52 2 30 
et z 54 

SU es N 10 27 22 
Epicentre, 10 06 47 51tN 178iW usoos 

8 TO eP z 08 50 09 
Bpicentre: 08 41 26 2S 141K UB008 



mi:N ZEA.LANI! SEISMOLQQICAL B~fQBI l2~Z 8~ 
Dato Stn Phase h m 8 Az. Tz Az1 Tn Ao To .Mag. 

SEP 8 TO eP z 13 26 29 
\'1N eP N 13 26 40 
CB eP 13 26 34 
Epicentre: 13 1 8 55 58 152E 60km USCG8 

9 \'IN es N 00 30 00 3 12 6.ovm 
eL N 00 35 45 28 35 

J,! N 38 8 20 6.0WN 
RX s NE 00 28 49 3 18 8 18 6.2RX 

SS NE 32 23 11 20 11 20 
Lq NE 33 08 4¼ 35 4 35 

eLr z 36¼ 
M NE 37 5½ 20 4 20 5.9RX 

SU eL N 00 46¼ 
Epicentre: 00 13 30 48S 100E USCG8 

9 KP eP N 09 05 48 
es N 10 11 

\'IN p ZN 09 06 20 2 5 
ePP z 07 00 
e N 07 05 
e N 10 211 
e N 11 29 
eL z 12.4 

M N 16 ~i 20 5.9'NN 
RX Lq NE 09 14 41 30 17 30 

eLr z 16 52 7 16 
M NE 17 ½ 20 29 20 6.1RX 

SU p N 09 01 55N 
i(L) N 03 57 

Epicentre: 09 00 33 158 176tw uscos 

11 ON p E 13 45 32 
KP p N 13 45 45 
TO eP Z 13 45 53 
WN iP ZN 13 46 13¼u 
CB eP E 13 46 17 
KM eP X 13 46 40 
SU e N 13 43 10 

s N 56 
1 N 44 12 

Epicentre: 13 41 44 198 178N 500km USCGS 

11 WN eL N 14 49 
RX eL NE 14 47 
Epicentre: 14 26 45 New Ireland reJion UBCG8 

11 ON p E 23 27 21 
es E 31 36 

KP eP N 23 27 35 
s N 32 04 

TU eP N 23 27.6 
TO eP z 23 27 39 

es z 32 30 
WN eP N 23 27 58 

oB N 32 51 1¼ 7 5.6WN 
eL N 36.6 9 20 

CB eP E 23 28 15 
es E 33 08 

KM eP X 23 28 27 
RX eL NE 23 38 33 
SU eP N 23 24 30 
Epicentre: 23 22 09 168 172W UBCOS 



~§ 1'Blf ZliLAlm SJIISMOLOOl~ mou l::i~Z 
Date Stn Phase - h • • As Ts An Tn Aa Te ..... 
SEP 14 il aL 1' 12 52 

WI •iP) ZJr 12 42 4.31l .3 5 
• 8 1' 46 45 2 8 
eL ZJr 48 • .3 

II 1( 52 16 10 
RX • 1' 12 41 46 

eL I 45 12 
eL ZHI 46 15 20 9 20 10 20 

SU eL 1' 13 00 

15 XP e 1' 18 49 52 
TO eP z 18 49 .38 

e z 50 00 
CB p E 18 49 4.3 
OP p N 18 49 59 
RX eL 1'E 19 00 .3 .30 6 .30 
Kpicentres 18 42 20 6S 153iK 150km usoos 

19 ON eP E 17 06 18 
XP e N 17 06.6 
OP eP N 17 07 .31 

es lf 11 48 
SU es N 17 04 .31 
Epicentres 17 02 02 198 176\f 200km 08008 

20 Alt eL 1' 18 56 
WN eL 1' 18 58 
RX eL I 18 59½ 

eL 1' 19 01 
SU :~:~ 1' 18 48 32 

1( 49 17 
eL 1' 50 02 

21 ON eP Ii: 15 50 11 
XP es lf 15 51 05 
TU es N 15 50 55 
WN s N 15 52 05 
CB es E 15 52 27 
OP es If 15 53 09 

23 SU eL If 18 48¼ 
Epicentres 18 44 10 168 173W USOOS 

24 Alt eL 1' 08 45 
ICP eP N 08 31.7 
TU eP N 08 31.8 
TO eP z 08 .31.7 
WN eP ZN 08 .31 44 

es N 40 07 5.3 25 7 .1Wlf 
88 N 43.9 60 25 
Lr z 51 .9 
II Ir 53 90 25 

1P'P' ZN 09 00 53 
DI eP 1( 08 31.8 
OP eP 1' 08 31 49 



l!l'I ~IALAlfD BIISIIOLOOI~ moRT 1252 §2 
Date Stn Phase h m • As Ts An Tn Ae· Te liq. 

SEP 24 JlX eP JU 08 31 51 4 20 7 20 
8 1' 40 10n . 36 37 

18 ZI 19e 35 25 72 30 
88 B 44 40 
S88 JU 47 03 12 24 5t 20 
Lq NB 47 45 ,50 26 47 26 
II NB 57 21 22 52 23 

SU 1 1' 08 31 ,58 
es N 38 47 
eL 1' 44.9 

Bploentre: 08 21 05 5t1' 1271 usoos 

25 WM eL N 10 02i 
SU eL N 09 54 

25 WN eL N 17 12 12 20 
RX eL B 17 09 6 30 
SU eL 1' 17 05 
Bploentre: 16 36 37 Mindanao 08008 

26 ON 1P B 12 04 10.2 
18 B 05 00 

TU p N 12 03 50 
8 N 04 24t 

TO 1P z 12 03 34 
WN 1P N 12 03 32.5 

8 N 
12 03 ~ff CB p g 

s B 48 
JOI 1P X 12 03 51I 

(S) X 04 23 
OP 1P N 12 03 58.0 

1S N 04 38 
RX (S) ZNB12 05 36 
SU eP N 12 07 55 
Bplcentre: 12 03 06 40.18 173.8B 1101ml NZ{B) 6.0NZ 

12 03 03 39t8 174-iB 150km uscos 
~elt 1n Wel11ngton,Taranalt1,Nelaon, 
and llarlborough. llaxlm11111 11115 at Otalt1, 
Blenhe1m,and New Plymouth, 

26 ON eP g 20 22 41 
Alt e{L) N 20 24½ 
TU eP N 20 22 41 

es N 23 50 
TO e z 20 23 14 
WN s N 20 25 00 
CB es g 20 25 21 
KIi es X 20 26 00 
OP es N 20 26 05 
Bplcentre1 20 21 12 348 178iW NZ{D) 5.5Nz 

27 Al'. es N 04 25 50 
eL N 39 

TO eP z 04 18 24 
WK eP ZN 04 18 26 

s z 26t eL N 34 12 20 6.2WN 
CB :~:~ B 04 18 35 
IOI X 04 18 41 
OP aP N 04 18 25 
RX es 1' 04 26 22 7 30 6.3ll 

es :I 26 10 25 
eSSS N 32 32 6 22 
eL zn 33 14 25 



§8 NK'M ZE.ALAND SBISMOLOGICAL UPOR'l' 1!;l~1 
Date Stn Phaee h m • Aa Ta An Tn ,.. Te ..... 
SEP 27 so eP 11 04 17 40 ... J( 31 

Epicentre: 04 08 23 1S 127E oscos 

27 Wll eL N 06 27 7 20 6.1n 
RX eB D 06 14 50 2 24 5.6RX 

eL I 25 11 20 5 20 6.0RX 
eLr z 30.6 4 16 

Epicentre: 05 56 50 18 1271 uscos 

27 KP p N 07 59 58 
18 N 08 00 20¾ 

TU eP N 07 59 56 
1S N 08 00 18i 

TO p z 08 00 07 
e(S) z 36 

WN eP N 08 00 31 
s N 01 21t 

CB p E 08 00 41 
es E 01 40 

KM eP X 08 01 07 
es X 02 22 

27 OP eP N 08 01 08 
8 N 02 24 

lilpioentre: 07 59 27 37.45s 177.4E 1501m1 NZ(B) 5.0NZ 

28 KP . eP N 00 38 38 
es N 47 54 

TU eP? N 00 38 49 
es N 48 02 

TO eP z 00 38 43 
WN eP N 00 38 50 

iS ZN 48 10 51 5 6.6WN 
CB eP E 00 38 53 

es II: 48 04 
RX es E 00 48 30 u 8 6.:3RX .. E 51 24 10 

e N 32 3½ 6 
Epicentre: 00 27 31 30tN 137tE 500km USOGS 

28 TO eP z 04 20 17 
WN eL N 04 38 
RX eL NE 04 32 
Epicentre: 04 11 23 3S 135tE UBCGS 

28 ON eiP E 14 23 2&, 
eeP? E 25 38 

8 E 26 OOe 
i E 17e 
1 E 24• 
eL E 29 10 
eScS E 34 03 

AK 1P N 14 23 35• 
eeP N 25 51 
1ScS. N 34 10 

KP eP N 14 23 42 
esP N 26 03 
1(8) N 42 

' PcP N 27 27 
es N 26 38 
eScS N 34 05 



HJ;;tl ZEALAND SEIS!!!OLQQXC~ BEf.QRI 3~'.iZ ~2 
Date Stn Phase h m a Az Tz An Tn Ae Te 1~ag. 

SEP 28 TO eP z 14 23 53 
esP z 26 16 
es z 54 
1 z 27 21 
eScP z 30 24 
eScS z 34 08 

~VN 1P NZ 14 24 11u 7 10 
1 z 26 12d 
ieP NZ 35u 120 20 
1S N 27 26¼ 45 10 6.4 

ScP N 30 36 
eL N 56 33 10 
iScS N 34 15 140 12 

CB eP E 14 24 13 
esP E 26 44 
es E 27 33 
eScS E 3li 1 5 

KM eP X 14 24 32 
es X 27 58 
eScS X 34 17 

OP eP ~ 14 24 35 
es N 28 12 
e(PPcP)N 30 16 

ScP N 40 
ScS N 34 24 

RX eP N 14 24 59 
e NE 26 31 15 20 11 20 
eP NEZ 27 36sw 11 14 65 15 38 16 
13 E 28 51e 180 22 6.2 
1ScP E 30 33w 75 18 
PcS NE 31 50n 130 20 220 20 

iScS NE 34 33w 140 17 150 22 
eoScS NE 38 53 45 14 110 22 

SU 1P N 14 21 32 
Epicentre: 14 20 00 20ts 1787/ 650Jan uscos 

28 ON 1P E 14 1,7 33 
es E 50 24 

KP eP N 14 47 47¼ 
e N 50 46 

TU eP N 14 47 48 
es N 50 44 

TO eP z 14 47 55 
e(S) z 51 28 

'/IN 1P N 14 48 15 
es N 51 33 

Cll eP · E 14 48 20 
es E 51 41 

KM eP X 14 48 34 
es X 52 09 

GP eP N 14 43 38¼ 
s N 52 16 

Epicentre: 14 44 02 2ots 178!-W 600lan uscos 

28 WN eLr ZN 23 43 12 a> 
RX eL NE 23 41 4½ 30 

eL z 43 
SU eL N 23 53 

29 TO eP z 02 14 27 
\VN 1P ZN 02 14 11 4 5 6 .4'1/N 

es N 18 35 5 8 6.0'NN 
Lr ZN 2of4 
1,1 N 22}' 29 20 6.0WN 

i(ScS)N 25 35 



20 m ~~ §';;l§YQL!!U!;lAL BEPOBI 3 22Z 
Date Btn Phase h II • Az Tz An Tn Ae Te Mag. 

SEP 2~ .ax Lq NE 02 18.0 9 18 15 20 5.8.ax 
eLr z 19.3 14 20 

SU s N 02 24 10 
eL N 31 

Epicentre: 02 08 55 64¼8 172iW USCGS 

29 011 eP E 07 09 45 
eB E 12 43 

TU es N 07 12 59 
'NN eP N 07 10 27 

es N 13 46 
CB eP E 07 10 33 

es E 13 56 
KM eP X 07 10 46 

es X 14 19 
OP eP N 07 10 51 

es N 14 30 
SU iS II 07 08 48 
Epicentre: 07 06 11 203 178",V 650km uscos 

29 ON p E 08 15 59w 
s E 18 03 
ScS E 27 12 

KP p N 08 16 15½ 
s N 18 36 

eScS N 27 12 
TU eP ~ oa 16 19 

es N 18 39 
eScS N 27 15 

TO eP z 08 16 28 
IVN 1P ZN 08 16 44 

1 N 17 00 
18 ZN 19 23 30 4 6.2WN 
eScP ZN 23 45 
iScS z 27 20 

29 CB p E 08 16 54 
s E 19 37 

eScS E 27 22 
KM p X 08 17 05 

s X 20 01 
OP eP N 08 17 11 ½ 

s N 20 12 
RX e NE 08 20.2 5 20 11 20 

e(S) N 21 10 11 22 5.4RX 
e N 23 18 21 22 

SU iP i N 08 15 15n 
es . N 16 48 

Epicentre: 08 12 22 25S 178iE 600km USCGS 



rm! Z~ALAfil! spSl.(OLOGICA!.i EEI:Qfil :J5!!iZ ~l 
Data Stn Phase h m 8 Az Tz An 'l'n Ae Te Mag. 

OCT 2 RX eL E 13 29 
\'IN eL N 13 30 
Epicentre: 12 27 ·55 11N 6,-'f uscos 6½-6¾PAB 

2 RX e(PP) E 21 15.4 
e E 19.4 
e N 20.3 
e(SS) ZE 28 

vm eSS N 21 28 
e z 32 

Epicentre: 20 58 39 6½8 6~E U8CGS 

3 TO eP z 06 07 22 
RX eL NE 06 21 
WN eL z 06 27 
Epicentre: 05 58 12 48 1~ USCGS 

3 SU e? N 13 46 25 

:g~ N 30 
N 48 35 

RX eL NE 13 57 

4 SU e(P) N 01 02 26 
18 N 03 34 

KP p N 01 04 41 
TU e(P) N 01 04 52 

eS? N 07 42 
e N 48 

'.VN eP H 01 05 10 
e H 08 33 

GP p N 01 05 36 
e(S) N 09 11 

Epicentre: 01 01 03 

4 RX e E 05 54 36 

:f~~ 57 43 
06 03 28 

e E 07 42 
e NE 08 18 
eLq? N 18 
eLr ZE 23 

1VN =~~~ ZN 05 57.2 
H 06 03.2 

eLq H 19 
eLr ZN 26 

SU e? N 06 01 
eL N 25 

Epicentre: 05 26 09 11 N 6JN USCGS 6¾-7PAS 

4 vm eP N 08 20 41 
es N 23 32 

GP :~:l N 08 21 05 
N 24 13 

Epicentre: 08 17 04 

4 KP p N 16 47 53 

:~:! N 50 03 
TU N 16 47 53 

s N 49 55 
TO eP z 16 48 04 

es z 50 17 
WN eP N 16 48 26 

8 N 50 58 



2~ li!! ZEALAND SEJ;§IIOLOOI~AL jEPOi! 1 ~ll 
Date Stn Pheae h m • Az. Tz An Tn Ae Te llag • 

OOT 4 KM e(S) X 16(51 42) 
GP es N 16 51 54 
Epicentre: 16 45 12 

5 TU e(P) N 14 47 04 
s N 57 

ON ePT E 14 47 07 
e(P) E 10 

KP e? N 14 47 13 
e N 20 
ea N 48 05 

TO =~~~ z 14 47 42 
z 48 29 

'NN eP? N 14 47 43 
e(P) N 57 
s N 49 07 

KM 8 X 14 50 09 
OP 8 N 14 50 12 
Epicentre: 14 46.o 388 180 NZ(D) 5.0NZ 

7 SU e N 03 55 50 
e N 57 15 
eL N 58 

AK e N 04 05 
WN eL N 04 06 
RX eL . N 04 07 

eL z 10 
Epicentre: 03 53 53 218 174½W uscos 

7 'NN eL N 14 07 
eL z 09 

RX eL N 14 14 

7 SU 1P N 16 50 20n 
1 (S) N 51 29 

ON eP E 16 52 18 
es E 55 04 

KP eP N 16 52 31 
e N 43 
es N 55 36 

TO e(P) z 16 52 44 
e z 57 

=~~~ z 55 44 
TU N 16 52 44 

e N 56 
es N 55 30 

WN eP N 16 52 59 
e(S) N 56 13 
e N 21 
eScS N 17 02 53 

CB eP E 16 53~00~ eO E 56 20 
KM eP X 16 53 19 

e X 56 46 
es X 49 

OP eP N 16 53 24 
es N 57 00 

Epicentre: 16 48 47 208 179W 650km .:t UBCOS 

10 SU 1P N 03 48 36 
18 N 49 53 

OP eP N 03 51 08 
KM e(B) X 03 54 13 
Epicentre: OJ 46 59 228 178¼E 700km .± uscos 



NEW ZEALAND SEISMOLOGICAL RXPORT 1222 2~ 
Date Stn Phase h m I As Tz An Tn .le Te Mag. 

OCT 10 RX eL ZN 14 47.t 
Wl'I eL ZN 14 48,t 

10 SU i(P) N 18 46 01 
1S N 47 16 

01' eP E 18 47 39 
es E 50 14 

KP p N 18 47 55 
es N 50 44 

TO e(P) N 18 48 02 
e N 50 27 
e(S) N 48 

TO eP? z 18 48 04 
• z 09 
e z 50 49 
e(B) z 51 04 

10 WN p N 18 48 32 
es N 51 45 

CB eP E 18 48~40~ 
es E 51 58 

GP eP N 18 48 58 
e N 52 27 
e(B) N 33 

AK 1 N 18 50 25 
1 N 37 

Epicentre: 18 44 30 23s 179w 4001an USCGS 

10 SU eL N 19 28 
RX eLq E 19 35 

eLr N 40 
Epicentre: 18 53 59 54N 166W uscos 5¾BER 

12 TO e z 19 07 54 
e z 08 06 

CB e(P) E 19 07 54 
GP eP N 19 07 56 
WN e(P) N 19 08 03 

eL z 32ca 
RX • NE 19 15 51 

e E 20.4 
e N 23.1 
eR ZNE 27 

Epicentre: 18 57 02 85 1111 UBCGS 

13 RX e E 04 45.7 
eL E 05 05ca 

WN eL N 05 07 

13 RX !~i~ ZE 20 37 22w 
E 40 40 

CB e? E 20 38 25 
eL E 44 

SU eP N 20 42 40 
es N 48 21 
eL N 54,8 

WN • N 20 43 00 
eL N 45 

KP eL N 20 47 
Al[ eL N 20 48 
Epicentre: 20 33 01 608 151B USOGB 

15 TO e? z 05(57~14 
• z (58 37 



:Z!i NE'# ZEALAND SEISMOLOGICAL REPORT 12~2 
Date Stn Pbaae h m 8 Az Tz An Tn Ae Te Mag. 

OCT 15 WN e(P) 1' 05 58 21 
s N 06 00 21 

OP eP? l'i 05 58 51 
es N 06 01 25 

TU e(S) N 06 49 14 
CB s E 06 00 37 
JO( s X 06 01 15 
Epicentre: 05 55 21 308 179W 150km,t usoos 

18 SU p N 19 10 59 
i N 11 14 
1s N 13 05 
e N 15 20 

ON eP E 19 12 15 
e E 58 

KP eP N 19 12 44 
TO eP z 19(13)01 
CB eP E 19 13 22 
WN eP H 19 13 23 

eL ZN 18½ 
OP eP N 19 13 42 

e N 14 50 
e? N 18 23 

RX eL N 19 20 
Epicentre: 19 08 53 228 172E usoos 

19 TU e? N 00 18 37 
e N 47 

NN =~:~ N 00 19 45 
OP N 00 20 49 

19 WN =~~~ N 08 36 32 
OP N 08 37 38 

19 SU eP N 18 40 12 
e N 41 06 
s N 49 08 

e N 25 
ss N 53.9 
Lq N 58~ 
Lr N 19 02 

TO p z 18 41 06 
\VN eP? N 18 41 09 

e(P) z 24 
es N 51 20 
e(SS) N 57 10 

19 WN eLq H 19 03 
eLr z 05 

RX et) z 18 41.3 
e PP) z 44 30 
es NE 51 17 
e NE 53 
eSS NE 56 44 
e N 59.8 
eL NE 19 03 

Epicentre: 18 28 50 23i-N 122E USCGS 6i-6iPAS 
20 RX eSS NE 12 45 

e E 50 
eLq NE 13 01 
eLr z 10 

·m M H 13 18 
Kpicentre: 12 04 22 11½N 42W usoos 
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Dato Stn Phase h m 8 Az Tz .An Tn Ao To Mag. 

OCT 21 IP e? N 00 22 38 
e N 53 

GP eP N 00 23 54 
WN eL H 00 30 

eL ZN 35 
RX eL N 00 30 

eL NE 32 
Epicentre: 00 17 25 115 167E uscos 

21 SU e? N 07 07 21 
KP e N 07 08 05 
TU 0 N 07 10 54 
WN e(S) N 07 11 46 
GP es N 07 12 38 
Epicentre: 07 04 39 225 179tW 60011:m uscos 

22 GP e N 06 10 25 
e(S) N 11 37 
e N (12)22 

RX eL NE 06 11 
WN eL ZN 06 15 

22 TU =~~~ N 22 09 06 
TO z 22 08 34 
KP e N 22 09 16 
WN e(S) N 22 10 16 

e N 20 
eL ZN 13 

OP e(S) N 22 11 23 
RX eL E 14½ 

eL N 16 

23 WN e(SKS)N 06 20.7 1 10 
es N 21 ,2 8 
eL ZN 41.0 

M N 45 7 20 
RX e~SKS)N 06 21.1 

e S) E 22.2 i 20 
eSS N 29.1 
eSSS N 33 
eL N 43 
eL E 46 

M NE 47 3 22 2 22 
SU eL N 06 30 
Epicentre: 05 56 52 52iN 169iW uscos 6¼PAS 

23 ON e E 11 15 07 
'J:lJ es N 11 16 08 
WN es H 11 17 16 

a(L) N 21 
OP e N 11 18 23 

23 ON e E 12 15 36 
e E 59 

TU e(P) N 12 15 37 
es N 16 58 

KP e N 12 16 04 
e N 17 04 

TO e(P) z 12 16 16 
0 z 17 29 

OP e? N 12 17 04 
e N 19 10 
0(8) N 13 



26 NH ZliLARD SEIBMOLOOI~ J!RORT 125z 
Date Btn Pbaae h • • As Ts AD TD IA Te . .,. 
OCT 23 n es 1' 12 18 05 

eL IC 20 
eL z 22· 

Jal es X 12 19 08 
RX eL NB 12 22 
Epicentres 12 13 36 ltermadec Ia. 08008 

23 ()1'f e K 13 47 38 
TU es If 13 48 45 
WN es If 13 49 53 

eL If 52 
KM e(S) X 13 50 55 
OP es If 13 51 02 

24 SU p N 00 20 18 
1 N 21 02 
18 N 22 09 

ON eP E . 00 22 34 
e E 26.7 
e(L) E 29 

KP eP If 00 22 58 
es N 27 23 

TO eP z 00 23 09 

24 WN p ZN 00 23 27d 
e ZN 55 
8 N 28 00 
e N 48 
eL N 32 

II N 35 22 15 
Jal eP X 00 23 36 
OP eP? N 00 23 43 

e N 50 
RX eP ZN 00 23 54u 3 6 

e ZN 24 54 
es NE 29.1 5 20 2 20 
eLq NE 31 
eL z 33 
u E 35 20 17 

AX e(S) N 00(25)57 
Epicentre: 00 17 57 14½8 167iB uscos 6iPAS 

24 SU 1P N 09 08 .58n? 
e N 09 31 
1(S) N 10 05 

ON p E 09 11 01w 
e E 12 27 
e E 13 14 
es E 54 

KP p N 09 11 168 
e N 13 30 
8 N 14 13 :~:~ N 24 

TU N 09 11 18 
es N 14 14 

TO eP z 09 11 24 
e z 13 48 
e z 14 45 
e(S) z 50 

WN p N 09 11 45&? 
8 ZN 14 06 
e(S) 1' 15 03 
e N 13 
escs N 21 56 
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Datt: Stn Phase h m 8 Az Ts An Tn Ae Te 11118• 

OCT 24 CB eP E 09 11 48 
e E 15 08 
e(S) E 11 
e E 16 08 

KM eP X 09 12 03 
e X 13 
e X 13 55 
e X 14 10 
e X 15 37 
e(S) X 42 
e X 22 10 
e X 19 

OP e(P) N 09 12 14 
e N 15 47 
e(S) N 16 04 

RX e N 09 1~- 03 
e(S) NE 16 27 
e N 19 10 
e ZN 21.6 
e E 22 21 

Epicentre: 09 07 30 20½S 179\Y 550km uscos 

24 SU e N 22 23 
RX eL NE 22 27 

eL NE 32 
WN eL H 22 29 
Epicentre: 21 411 28 25N 109¼W uscos 6PAS 

25 KP eP N 10 16 46 
TO eP z 10 16 50 
SU ePP N 10 17 47 

iS N 24 08 
eL N 35½ 

RX e? N 10 17.3 
eSKS NE 27 33 2 20 
es NE 28 19 3 12 3 16 
eSS NE 34 50 
eSSS NE 38. 2 
e.Lq E 43 
eLr ZN 49 

M N 51 7 25 
WN 1? z 10 19 14 

e(Sll.SJN 27 10 
1(S) N 42 3 8 
eSS N 33.9 
eSSS N 37.3 
eLr ZN 46½ 

M N 49 20 25 
Epicentre: 10 03 32 50iN 156~E uscos 6~-6¾ 

25 RX eL NE 20 56 
NN eL H 20 58 

eL z 21 00 

26 SU 1P N 08 27 46 
es N 28 54 

ON eP E 08 29 42w 
1 E 44e 
8 E 32 19 
e(S) E 29 



!;!8 NEN ZEALAND S.&:ISMOLOOICAL ill'ORT 1::l~Z 
Date Stn Phaae h m 8 Az Ts An Tn Ae Te llag._ 

OCT 26 KP p N 08 29 558 
e lf 32 22 
es N 33 02 
e lf 18 
e N 38 

TU e N 08 29 58 
e lf 32 51 

TO eP z 08 30 04 
e z 12 
e(S) z 33 16 

NN eP ZN 08 30 25dn 
e H 31 16 
e H 33 10 
e{S) H 39 
e H 40 28 

CB eP E 08 30 27 
e(S) E 33 46 

KM eP X 08 30 43 
e X 31 03 
es X 34 15 

op · eP N 08 30 48 
e{S) N 34 26 
e N 48 

RX e N 08 33 54 
Epicentre: 08 26 12 2ots 178N 600km usc:os 6-6¼ 

26 CB eP E 14 27 37 
ON eP E 14 27 40 
KP e(P) N 14 27 45 
TO eP z 14 27 46 
WN eP N 14 27 46 

i z 52 
es H 36 27 
e(L~ H 49 
e(L z 56 

M ZN 15 00 
OP eP N 14 27 43 
KM =~~~ X 14 27 46 
RX E 14 36,1 

e E 40,4 
eL NE 43 
eL NE 49 

Epicentre: 14 16 57 2S 116E usc:os 

27 RX eL E 23 42 
eL E 46 

Epicentre: 22 32 25 56N 161B uscos 6fPA8 

29 OP eP? N 02 32 13 
TO eP z 02 32 22 
KP eP N 02 32 24 
KM eP X 02 32 28 
RX eL N 02 54 
Epicentres 02 21 30 28 116E UBC:08 

31 SU i N 10 30 59 
e N 34 10 

RX e E 10 36.1 3 20 
e E 36,9 3 25 
e E 42,2 5 25 
eL E 58½ 

II .E 11 01 5 20 



NEW ZKALAND SEISMOLOOlC.AL RU>ORT 1~z 22 
Date Stn Phaae h m 8 As Ts Jitl. Tn Ae Te llag. 

OCT 31 WR e? If 10 47 30 1 4 
e(SKKS)K 48.6 2 12 ., !I 11 01 5 20 

Epicentre: 10 07 54 6j-N 831 uscos 6i-6iPAS 

31 RX e E 15 33 16 
eL NE 36, 

IOI e X 15 34 14 
CB e K 15 34 22 
11N 

e~r~ 
z 15 34½ 
N 38 34 

e N 43 
SU e(L) N 15 57 
Epicentre: 15 29 10 558 1481 usoos 

31 RX eL N.S 17 12 
NN eL ZN 17 14 

NOV 1 NN eL z 13 01 

2 ON eP? I!: 18 35 39 
e(P) E 52 
e E 36 19 
es E 39 54 

KP eP? N 18 36 00 
e N 13 

TU es N 18 I.I) 43 
TO eP? z 18 36 20 

e(P) z 46 
WN eP z 18 35 ; 6 Time marks m1ee1ng 6.SWN 

e NZ 36 
es N 40 
eL NZ 41 26 20 6.0WN 

CB eP? E 18 36 27 
e(P) E 40 
es E 41 03 

KM e(P) X 18 36 44 
es X 41 26 

OP p N 18 36 40 
es N 41 36 
e N 43 22 

RX eP ZN 18 36 52 2 6 1,6 20 6,2RX 
e N 38 01 

s NE 41 58 4i 21 4 10 6.0RX 
Lq NII: 44 36 4 20 21 30 

eLr z 46.0 22 28 
M NK 47½ 12 21 21 21 6.1RX 

su· p N 18 33 31 
Epicentre: 18 30 24 138 166-,K uscos 

3 TO eP z 10 32 43 
e 53 

'NN 18 N 10 39 20 .3 5 6.JWN 
RX eL NE 10 48 2 22 
Epicentre 1 10 24 51 68 1471 08008 

5 KP eP N 09 59 16 
TO p z 09 59 26 
WN eP N 09 59 40 

18 N 10 03 46 6 .3 6.0WN 



jOO If£'# ;BALA!fD S,SISIIOLOGI96L BKPORT l~~z 
Date Stn Phaae h • • AZ Tz .An Tn Ae Te llq. 

lfOV 5 BU e If 09 57 12 
es If 58 57 

Bp1oentre: 09 54 29 138 169& 6501m uscos 
7 ON eL If 06 38 

J[p eL If 06 37 
WN e z 06 29 05 

ePP ZN 19 2 6 ~t 10 6.3'11f 
es If 33 15 11 6.0WN 
eL If 35 20 20 6.0Wlf 

JUI eL X 06 37 
eL N 06 36 

RX ePP zm: 06 29.3 2t 10 1t 8 2 7 6.1RX 
s NB 33 30 1.8 17 5 17 5.9RX 
Lq NB 35 07 26 30 15 26 

eLr z 36.4 15 25 .. NE 36½ 19 16 19 16 
SU eL N 06 42 
Epicentre: 06 21 56 57½S 143½• OSOGS 

8 CB eP E ,02 53 53 
GP eP N 02 54 09 
Epicentre: 02 46 22 5½S 155E uscos 

NOV 10 AK eL N 02 52 
KP e N 02 43 27 

ePP N 44 47 
TO eP z 02 43 35 
'NN eP z 02 43 45 3 6 6.2WR 

e z 44 56 
e(Lr) z 52½ 

CB eP E 02 43 38 
OP eP N 02 43 57 
RX ePl' z 02 45 26 6 10 6.4RX 

ePP NE 40 ~t 15 3t 15 6.2RX 
s NE 50 06 20 14 20 6.6RX 

iSS E 53 09e 36 15 
Lq NE 54,0 19 30 38 35 

eLr z 56.2 23 20 
M NI!: 57½ 22 19 28 20 6.3RX 

SU eP N 02 41 50 
1s N 46 17e 

Epicentre: 02 36 21 1s 155iE USOGS 

10 SU e(P) N 03 49 38 
Epicentre: 03 43 49 7½S 155tK 

10 ON eP E 05 31 51 
e E 32 11 

AK eL N 05 36 
\VN es N 05 35 40 

e(Lr) z 39 
RX eLq NE 05 39.5 3 30 6¼ 30 

M NE 41 2.3 20 10 20 5.8RX 
eLr z 42.2 8½ 16 

SU eP N 05 30 16 
s N 32 02 

1L N 43 
Epicentre: 05 28 10 24tS 175t'# uscos 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

NOV 10 AK eL N 06 13 
TO eP z 05 56 51 
RX ePP N 05 59 16 2t 11 6.1RX 

es NE 06 03.3 ;t 19 5.7RX 
eLq Nii: 07½ 5 25 35 

II B 12 7 20 5.9RX 
SU s N 06 01 00 
Epicentre: 05 48 57 618 147K uscos 

10 SU eP N 23 46 00 
s N 26 

11 ON eP E 06 26 12 
TU . eP? N 06 26 25 

es N 27 57 
WN es N 06 29 07 
CB es B 06 29 23 
KM es X 06 30 01 
OP eP? N 06 27 40 

es N 30 09 
Bp1centre: 06 24 00 30t8 177tW usoos 

12 TU es N 00 26 24 
TO es z 00 26 49 
WN es N 00 27 29 
OB es E 00 27 44 
KM es X 00 28 24 
RX eL NE 00 50 
SU e N 00 22 13 
Bp1centres 00 20 03 248 177'11 U8008 

12 WN eL N 01 54.2 6 20 5.9WN 
Kpicentres 01 31 40 68 149iB U8C08 

12 ON p E 18 22 15 
KP eP N 18 22 17 

es N 23 33 
TU eP N 18 22 10 

es N 23 27 
TO eP z 18 22 26 

es z 23 56 
WN eP N 18 22 51 

s N 24 36 
CB es E 18 24 57 
JU( eP X 18 23 29 

es X 25 38 
Epicentres 18 20 30 348 177¼W NZ(D) 5.5NZ 

13 ON p B 17 24 24 
IP eP If 17 24 30 
TU eP N 17 24 27 

s N 25 43 
TO eP z 17 24 40 
WM eP ZN 17 25 05 

es N 26 51 
eScB N 38 20 
eBcB N 43 

OB eP • 17 25 15 
8 • 17 11 

D e(P) X 17 25 45 
es X 27 51 
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Date ·Stn Phase h • • Az Ts An Tn Ae Te Mag. 

NOV 13 OP eP N 17 25 41 
s N 27 57 

RX eP NB 17 26 18 
Lq NE 30 00 
Lr z 50 

SU 1P N 17 26 15 
Bpicentrer 17 22 41 33S 179W usoos 

15 WN eL N 08 29 
eL N 34 

OP eP N. 08 03 29 
RX e B 08 13 

eL NB 20 
Epicentres 07 52 25 8iN 124:K UBCOS 

15 WN eL N 17 14 6 20 6.2WN 
RX eL NB 17 17 2 22 6.0RX 
Epicentre: 16 30 29 51tN 158B uscos 

18 ON p i 14 59 46 
TU es N 15 02 42 
WN eP N 15 00 35i 

es N 03 29 
OP eP N 15 01 01 

es N 04 18 

19 RX eL NB 02 43 5 20 4 20 5.5RX 
Wit .eL Z1f 02 47.6 7 10 
ip1centres 02 .34 15 Antarot1o Ocean USC08 

20 WK es.KS N 13 04 25 3t 10 
es N 05 14 3 10 6.7WB 
ss N 11.9 

eL N 19.0 18 20 
eLr z 26,3 . 

RX eSXS N 13 04(47) 3 15 
es NE 05 50 3 18 1.8 18 6.7RX 
ePS N 07 18 
eSS NE 12.8 6i 24 ~t 22 
eL E 22 40 
eLr z 28 9 25 
M NB 33 10 20 ,.1 20 6.4RX 

20 SU e(PS) N 13 02 07 
eSS N 06 06 
eL N 14 

Bp1oentrer 12 40 23 541' 165W 08008 

21 ON p B 14 35 43 
8 B 36 40 

KP p N 14 33 52 
8 N 36 52 

TU eP N 14 35 48 
8 N 36 49 

TO eP z 14 36 00 
1 z 02 

WN eP N 14 36 26 
1 N 27 

8 N 37 53 
JOI es X 14 38 52 



lfEW ZEALAND SEISMOLOGICAL RKPORT 12~Z 10~ 
Date Stn Phase h m s Az Tz An Tn Ae Te Mag. 

NOV 21 OP eP N 14 37 02 
8 N 38 58½ 

SU e(P) N 14 38 15 
Epicentre: 14 34 29 348 180 100km NZ(D) 5.6NZ 

22 KP e N 07 49.2 
KM e X 07 50 17 
OP e N 07 50 21 
SU :lr~ N 07 47 23 

N 49 05 

22 TO eP N . 16 06 07 
OP p N 16 Ol1 57 

s N 06 26 
WN et N 16 08.4 9 20 
Epicentre 1 16 03 02 Southwest ot South Island NZ 

22 KP eP N 16 09 20 
TO eP z 16 09 37 
WN eP ZN 16 10 01 5 5 12 7 6.0WN 

es ZN 13 36 6 7 10 5.7WN 
et N 15 11 15 

OP eP N 16 10 28 
SU eP N 16 07 15 

eL N 09 15 
Epioentres 16 05 35 22,s 172E 08008 

23 TO eP z 22 08 06 
WN eLr ZN 22 13.1 5 20 
OP eP N 22 08 53 
RX e(S) NK 22 13 31 2i 6 4 5 6.2RX 

eL E 16.0 2t 18 
SU e(P) N 22 06 10 

eL N 08.0 
Epicentre: 22 04 13 238 173E usoos 

24 SU ... ,:s) N 00 04 01 
eL N 05 36 

25 SU eL N 21 02 04 

25 AK eL N 23 09 
KP eP ti 22 45 49 
TU eP N 22 45 57 
TO eP z 22 45 49 
WN eP ZN 22 45 51 2 6 6,5WN 

et N 23 09 3¼ 10 
eL z 14 9 20 

CB eP E 22 45 43 
OP eP N 22 45 46 
RX es NE 22 54 09 2 10 2 10 6.2RX 

eSS NE 58 43 2.2 20 
etq NE 23 00.9 5 25 
eL z 23 10 

M NE 08 4 20 4 20 6,0RX 
Epioentres 22 35 00 1i8 11611 08008 

26 il eL N 05 47 
IP eP N 05 20 49 

e N 21 31 
TU e(P) N 05 20 59 
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Date Stn Phase h m 8 Az Tz An Tn Ae To Mag. 

NOV 26 TO eP z 05 20 50 
WN eL N 05 39 4 15 

eL z 49 7 20 
CB eP E 05 20 41 
OP eP N 05 20 47 
RX eLq N 05 36 

II NE 44 3 20 5.9RX 
eLq z 47 

BU eL N 05 36 
Epicentre: 05 10 00 28 116E USCOB 

26 WN eL · N. 12 24 
RX eL N 12 23 

eL z 27 
BU e(S) N 11 56 20 
Epicentre: 11 35 44 51tN 176W UBCOS 

28 ON p E 20 55 08 
es E 59 15 

KP eP N 20 55 29 
TU eP N 20 55 40 
TO eP z 20 55 39 
WN eP· z 20 55 52 3½ 10 .6.0WN 

(P) N 57 
eS? z 21 00 24 
eLr z 04.8 12 16 

Epicentre: 20 50 10 158 168tB usoos 

29 ON eP E 22 33 12 
epP E 51 
e E 37 10 
eSKS E 43 19 

AK e N 22 37 00 
18 N 44 25 
8 N 45 58 

KP eP N 22 32 58 
eeP N 34 08 
e N 37 03 
eSKS N 43 19 
es N 44 00 
ee8 N 45 19 

TO p z 22 32 56 
i z 33 02 
e z 58 
8 z 36 58 
eSKB z 43 15 

WN iP ZN 22 32 52d · 7¼ 6 4 15 1.2n 
eP N 55 
ipP z 33 52m 9i 7 
1 NZ 36 47m 10 6 5 15 
e N 43 02 
181(8 NZ 11 5 6 6¼ 10 
es N 51 13 15 7.4Wlf 
e N 44 50 14 25 
eaS ZN 45 30 10 9 28 20 
eSS N 51 57 14 25 
1PPP z 58 56 8 6 

CB eP I 22 32 57 
e B 34 04 
e B 36 55 



NEW ZEALAND SEISMOLOGICAL REPORT 12::iZ 10~ 
Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

NOV 29 10( eP X 22 33 05 
eSKS X 43 07 
e X 45 18 

Epicentre: 22 19 38 21S 66W 200km uscos 

DEC 4 RX :\I~ z 03 52 00 
E 14 
N 32 

1 z 56 28d 
1 NE 57 03ne 
elSKS~E 04 02 44 
e SKS N' 03 06 25 16 
e z 05 29 

. 1 N 06 02n 
~ E 14 
e N 11 04 
e E 32 
e z 40 

'NN eP z 03 52 32 
PKP z 55 46 3.5 4 

ePP z 56 51 16 7 
pp N 55 

e N 57 40 
1PPP z 59 18 
eSKS N 04 03 06 28 14 
PS ZN 06 32 
PPS N 07 29 

1 N 46 
ss N 12 17 

eL N 24 
AK e(P) N 03 55 32 

1 N 04 11 42n 
e(L) N 26 

M N 36 200 20 
KP ·e N 03 55 49 

e N 56 43 
e N 04 Ofi 11 
e N 12 17 
e N 15 53 
eL N 26 

CB e E 03 56 48 
eL E 04 26 

ON e? E 03 57 04 
e E 56 
e E 04 06 4.3 
eL E 27 

M E 38 3.5 20 
KM e X 04 18 16 

e X 24t 
eL X 27r; 

M X 43 
TO e z 04 35 11 

eL z 38 
f!:picentre: 03 37 45 45½11 991& uscos 7i-8PAS 

10 ON eP E 14 42 50 
e E 43 02 
e E 48 14 0.3 
e E 50 53 
eL E 51 

KP eP N 14 43 06 1 2½ 
e N 35 
es N 48 53 10 5 
eL N 53½ 
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Date Stn Phase h ID a Az Tz An Tn As Te Mag. 

DEC 10 TO eP z 14 43 15 
CB eP B 14 43 23 

e E 32 
e B 49 08 

NN 1P ZN 14 43 25us 
1 z 29 5 8 
i ZN 44 02 
es ZN 49 23 8 8 
eSS ZN 52! 
eL ZN 55 

OP eP N 14 43 38 ti 1 
e N 58 
e(SS) N 53 13 

RX eP ZNE 14 43 40a 3 14 2 18 
ePP NZ 45 36 5 15 4 16 
e NS 49 20 
i~S) NE 50 
1 SS) NE 53 04 
eL ZN 55 

Mr 58 100 20 80 20 
' Epicentre: 14 35 57 68 154¼& USC:08 6i-6¾PAS 

10 KP p N 16 57 53 
s N 58 26 

ON eP E 16 58 01 
e E 37 
e E 44 

TO 1P z 16 58 01 
(S) z 47 

WN . p N 16 58 24 
es N 59 22 

CB eP E 16 58 31 
(S) E 59 33 

e E 37 
OP p N · 16 58 53 

1 N 59 03 
es N 17 00 21 NZ(B) 

l!:picentre1 16 57 11 37.1s 177.0Ji 300km 5.0NZ 

12 ON p E 09 52 10 ¼ 
KP eP N 09 52 29 i i 
TO eP z 09 52 40 
OP e N 09 53 15 ½ 
RX eL NE 10 02ca 
Epicentre 1 09 47 02 14¼8 167¼& USC:08 

12 ON e? E 18 43 37 
e E 42 

AK e N 18 4.3 51 
e(S) N 48 09 3 4 

KP e N 18 4.3 54 
e N 44 07 

TO e? z 18 44 00 
.e z 14 

OP eP N 18 44 34 
e N 45 

WN e H 18 45 30 
e H 50.0 
eL H 54 

RX eL ZN& 18 54ca 
Epicentres 18 .38 19 .32t8 1671 USC:08 



NE~ ZKALAND SEISMOLOGICAL REPORT 1:Z:iZ 101 
Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

DEC 12 01( p B 19 16 02 
l(P :~:~ N 19 16 21 
TO z 19 16 31 
OP eP? N 19 17 04 

13 RX ePP ZE 02 07 30 8 8 
e E 13 48 
eSS NE 24 
eL N 40 
eL 15: 52 

WM i(PP) z 02 08 00 6 7 
e z 17 24 1 4 

Epicentres 01 44 59 34tl'f 48K uscos 

13 RX eL N 21 29 

17 SU e N 05 29 42 
e N 36 .50 
eL N 43 

M N 51½ .55 23 
RX e N 05 33 56 

e E 35 28 
e z 37 24 
eL N .57½ 
eL E 06 01 
eL z 03' 

M N 06i 20 20 
M z 07 30 20 
M E 13 15 18 

WN e N 05 34 47 
eL N 55t 

AK eL N 05 58 20 20 
Epicentres 05 10 11 43iN 162K usoos 

17 SU 1P N 13 51 25n 
ON eP E 13 55 31½ 

1(8) E 59 47e 100 8 
eL E 14 07 

AK 1P N 13 5.5 40a 
1(8) N 14 01 05n 

KP eP N 13 55 50 
8 N 56 29 
e(S) N 14 00 18 60 8 
e N 01 21 

=~~~ N 06½ 
WN N 13 56 14 

1P ZN 15us 70 8 50 8 
.i~PP) N 57 14 
1 PPP)N 36s 
18 ZN 14 01 01-;n 
e8cS N 06 44 

M N 09i 
KM 1P X 13 56 27BW 

1 X 57 11ne 

=~~~ X 14 01 15 
X 02 

OP eP N 13 56 32 20 2 
e 1'f 58 22 
es N 14 01 33 20 .,. 
eL N 03t 
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Date Stn Pbaee b m • Az. Tz An Tn Ae Te Mag. 

DEC RX 1P ZN 13 56 46a 150 4 100 4 
eP i 48 60 4 

(S) Ii: 14 01 22 20 11 
es N 26 20 11 

Ep1centre1 13 50 05 128 167& usoos 

19 TU eP N 07 24 27t 
es N 44 

KP eP N 07 24 29 
1s N 46a 

TO eP z 07 24 33 
. s z 56 

WN eP N 07 24 56 
es N 25 36t 

ON e E 07 24 58 
CB eP E 07 25 06 

s E 521 
KM eP X 07 25 29 

s X 26 31 
OP eP N 07 25 32 

as N 26 38½ 
Ep1centre: 07 24 05 38.2S 176.7& 150km NZ(C) 5.0NZ 

19 TU eP N 16 42 46 
es N 43 09t 

KP e N 16 42 47 
s N 43 11 

TO p z 16 42 56 
e(S) z 43 34 

ON e E 16 43 00 
WN cP N 16 43 20 

es N 44 12 
OP e N 16 44 00 

ea N 45 15 
KM :~:~ X 16 44 13 

X 45 07 
CB e E 16 44 21t 

e(S) E 29"2" 
Epicentre: 16 42 14 37.3a 177.5w 150km NZ(C) 4.9NZ 

24 TU e N 09 58 23 
es N 52 

KP e? N 09 58 24t 
e N 52"2" 

TO e z 09 58 33 
WN eP N 09 58 57 

es N 59 51½ 
OP e(P) N 09 59 27 

es N 10 00 55 
CB e g 10 00 07 
KM e(S) X 10 00 44½ 
l!:p1oentre: 09 57 40 378 177.5B 250km NZ(D) 5.0NZ 

24 OP e? N 23 53 04 
KP e N 23 53 331 TO p z 23 53 34 

8 z 58 
WN p N 23 53 40 

es N 54 08 
Epicentre: 23 53 03 408 175& NZ(D) 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

DEC 25 'NN e(S) N 12 45 48½ ¼ ' I 
CB e B 12 45 51 

-TO e z 12 46 06 
KM e X 12 46 39 
GP e N 12 46 48 0.3 i 

25 RX e(L) B 17 23½ 
eL z 33 

WN eL z 17 33 

26 ON 1P E 12 10 54 4 
KP e(P) N 12 11 00 

e N 11 
e N 12 20 
~(S) N 23 1t 1t 

TO eP z 12 11 09 
e z 21 
e z 12 39 
e z 13 07 

WN eP? N 12 11 40 
es N 13 20 2 t 
e N 14 02 
1ScS N 24 52n 2 2 

CB e(P) E 12 11 46 
es E 13 41 

OP e(P) N 12 12 13 
es N 1~ 28 f 

RX eL E 12 16½ 
Ep1centre 1 12 09 11 32¼8 178# usoos 

26 TO 1P z 13 30 22 
e z 32 

KP 1P N 13 30 31½ 
es N 48 

WN 1P N 13 30 44 
e(S) N 31 09 
e N 20 

CB eP E 13 30 54 
e(S) E 31 29 
e E 31 

ON e Ii: 13 31 03¼ 
e Ii: 52 
e(S) Ii: 57 

JU( eP'l X 13 31 19 
es X 32 05 

OP p N 13 31 19 
e N 32 11 

(S) N 13 
Epicentres 13 30 09 39.2s 175.5.li: 100zklll NZ(D) 5.0NZ 

28 TO p z 08 12 45 
e z 13 07 
e z 11 

WK eP'l z 08 12 49 

e~:~ 
ZN 56 
ZN 13 15 

KP eP N 08 12 59 
e N 13 05 
e(S) N 38 
• N 48 
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Date Stn Phase h m • Az Tz .An Tn Ae Te Mag. 

DEC 28 CB eP g 08 13 o6 
8 g 16 
e(S) E 43 
8 g 56 

AK e(S) N 08 13 20 
OP eP'l N 08 13 21 

e(P) N 25 
es N 14 13 

Kl( eP X 08 13 25 
e X 48 
e(S) X 14 16 
e X 50 

RX eL NE 08 16 
Epicentre: 08 12 10 40.6s 177.7E NZ(D) 4.9Nz 

Felt S.Hawkea Ba,Y and Manawatu 
Maximwn llM4 at Porangahau and 

28 SU e(P) 
Dannevirke. 

N 19 04 41 
e N 53 
e N 05 35 
e(L) If 07 20 

KP eP N 19 06 51 
es N 11 12 2 4 

TO eP z 19 07 01 
e(S) z 11 39 

CB eP E 19 07 24 
as E 12 30 

KM eP X 19 07 48 
OP :~:~ N 19 07 50 

N 13 22 
AK as N 19 11 03 
RX eL .B 19 15 
11.'picentre: 19 01 22 16S 172W uaoos 

31 KP e(P) N 04 39 03 
es N 31 

TO 1P z 04 39 12 
e(S) z 47 

ON eP'l E 04 39 14 
WN eP N 04 39 34 

8 N 40 25 
(S) N 28 

CB eP E 04 39 42 
es E 40 39 

KM eP X 04 40 04 
(S) X 41 17 

OP eP N 04 40 08 
e N 41 26 

(S) N 29 
Epicentre: 04 38 26 378 177t& 250,iknl NZ(D) 5.oxz 

31 RX iP! ZNB 14 28 59dw 
e(S) ZK 29 29 

KM p X 14 29 28 
8 X 55 
1S X 30 18 

OP p N 14 29 31 
1 N 35 
1 N 39 
e N 51 
e N 58 
e 1' 30 16 
e N 22 
1(8) N 25 
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Mag. 

DEC 31 CB eP E 14 29 51 
e E 55 
e E 30 59 
es E 31 01 

'NN eP N 14 30 05 
e · N 11 
e(S) N 31 25 
e z 46 
e N 32 41 

TO eP z 14 30 31 
e z 32 11 
e(S) z. 15 

KP eP N 14 30 428 
e N 31 17 
e N 32 30 
e(S) N 33 
e N 33 20 

AK e(P) N 14 30 50 
e N 31 23 
e(S) N 33 16 

ON eP E 14 31 00 
e E 10 
e E 32 59 
es E 33 02 

SU eP N 14 34 14 4 5 
e(S) N 39 12 4 6 
eL N 42 

Epicentre: 14 28 15 458 1651E uscos 
14 28 18 44.58 16 .OE s NZ(D) 6.6NZ. 

Felt Otago and Southland. 
Maximum MM5 in Stewart Island. 

ADDENDUM: 
JUN 8 RX eP? z 22 29 38 

e? E (26.9) 
eLq E 37.4 
eLr z 40,2 

WN eP? N 22 29 48 
es N 35 14 
eL ZN 38.2 

Epicentres 22 26 17 19!8 168E 08008 
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!!'.1!· 
Date Phase h II • A T Date Phase h m II A T 

JAB 2 • 02 28 41 JAN 30 p 16 55 07 
• 46 0.4 2 II 15 
e(BcS) 38 39 118 27 12+ 
eSSS 44 27 PKB 2 1(P) 11 50 11 0.4 2 
eL · 56 II 28 0.4 2 

2 II OJ 24 15 0.2 2 3 p 09 36 57 
2 e(P) 03 59 42 0.4 2 II 38 22 

II 04 00 s 25 1.2 
eSSS 16 5 p 04 03 31 1-.. 

3 

Hii 
02 20 15 0.2 t II 04 34 

3 12 59 28 o.6 s 31 5~ 
3 13 07 16 0.5 e(T) 09 21 
5 p 14 50 12 1i 5 eP 16 02 23 

s 48 9 II 39 0.7 2 
6 (S~ 04 49 50 o.6 6 eP 05 34 37 0.5 

e(T 52 49 0.7 6 es 35 04 1.6 
6 p 21 17 26 1.3 e 36 58 

s 57 7 6 p 08 51 10 2 
10 eP 06 OJ 37 0.1 s 43 5+ 

es 04 26 1.2 9 eP 13 33 59 0.3 t eT 07 07 1S 37 36 o.8 
10 eP 08 12 04 o.8 e 44 0.5 1 

es 51 o.8 e(ScS) 44 53 0.3 2 
eT 1.5 52 1.2 II 45 12 0.5 2 

14 p 09 51 04 1.8 9 p 17 .57 28 
es 52 38 1.0 s .58 24 2.2 

14 eP 14 22 46 0.5 eT 18 02 28 
s 24 40 o.8 17 eP 21 12 03 

16 eP 20 38 29 0.5 es 29 3½ 
es 40 11 0.1 18 p 07 21 05 5+ 

17 p 12 45 49 0.9 s 22 \> 
es 46 42 1. 1 Pelt Pago Pago 11111-2 

18 eP 12 16 24 0.5 22 eP 12 12 19 
e 18 40 s 48 3.:t 
es 45 0.4 23 (P) 20 37 57 

19 1P 05 18 .57ne 2.2 1 38 00 1 • 1 1 
1S 20 45 5.3 eL 21 00 35 

21, e(P) 15 52 25 24 p 06 40 57 
es .53 56 0.4 s 41 41 3.t 

22 eP 02 37 07 0.3 2 MAR 2 e(P) 08 17 39 0.1 2 
22 eP 0.5 37 52 II 18 09 0.4 11 

es 39 15 0.1 e 29 0.4 1 
22 eP 12 36 46 0.5 2i 2 p 20 12 48 1.6 
23 eP 17 42 27 1 es 14 11 1. 7 ~ 
24 eP 19 27 16 0.4 5 p 12 23 08 2.6 

es 28 46 0.7 s 24 07 1 • 2 
25 eP 08 .58 36 7 p 10 49 28 0.8 

e 48 s .51 01 4.5 
es 59 02 5+ 7 eP 17 45 19 0.4 

28 1P 08 16 .52 aw 1 31 2 
Felt Apia MM3 II 49 

28 p 10 59 27 1.4 11(8) 53 25i eS 11 00 03 1. 7 7 p 19 12 19 2. 
28 p 11 18 32 0.1 s 38 1.5 

s 20 10 1 • 1 8 ePKP2 12 41 11 0.4 
29 IIP 15 47 40 , o.6 8 p 16 37 56 n 

11S 48 29 o.8 s 40 08 
eT 51 35 8 eP 18 21 12 0.5 

30 p 09 46 37 21 11S 22 46 0.5 
11S 54 8 IIP 22 26 42 0.8 

30 eP 15 JO 41 0.1 118 28 13 o.6 f 
118 31 49 1.7 9 II 14 33 28 0.5 2 
eT 35 40 • 38 1.0 2 
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Date Phase h m 8 A T Date Phase h m 8 A T 

MAR 9 e 55 1.0 2 MAR 16 8 02 45 08 0.5 2 
e 41 32 1. 2 2 es 53 41 0.4 20+ 
e? 42 15 e 54 05 0.5 20± 
e 32 2,4 8 eL 03 03 35.:t 
e 44 18 o.6 2 16 p 17 45 19 0.5 
e 47 17 1.0 2 es 47 02 0.9 
e? 48.0 15 18 p 19 32 16 1.5 
1 48 22 15 1S 33 46 3,5 
eL 52 30 19 e 13 01 38 0.2 1 
eL 56½ 18 7 e 02 34 0.5 1 

9 e 15 02 50 1 • 1 2 20 1P 18 36 06 2.1 
9 e 15 52 34 2.0 1 s 37 10 1. 2 

e 50 0,8 1 21 eP 13 42 22 1,4 
9 e 20 50 14 0.3 1 es 43 53 o.6 

e 59 00 0.8 16+ 22 eP 01 14 06 o.6 
eL 21 09 30- es 15 24 o.8 

10 e 03 16 58 0.4 2 22 e 14 32 11 0.2 2 
e 17 15 0.4 1 e 30 o.6 2 
eL 42 20 e 34 12 0.4 2 

11 e 03 23 25 o.6 2 eL 48 25 
e 32 27 0.3 18+ eL 51. 30 
eL 42 30- 23 1P 05 22 15 1.4 1.8 

11 e 10 09 52 e 26 43 4 
e 10 06 0.7 1 24 1P 05 28 22 7 
es 18 20 0,6 8 1S 32 25 
eL 29 30 24 e 11 17 14 0.3 2 

11 e 15 06 15 0.7 i 27 eP 07 34 12 
e 07 14 0.8 2 1 16 0.9 
e 14 38 e 35 51 
es 45 o .6 9 es 55 9 
eL 25 30 e 40 13 0.5 

12 e 07 39 35 0 ,3 2 28 1P 03 55 10 ne 15 
12 e 07 50 08 0 ,4 ·2 s 43 28 
12 1 11 55 38 0 ,5 2 28 eP 09 28 18 1.3 

~s 12 04 14 0 , 5 6 es 29 15 1,2 
e O'., 05 0 . 5 6 29 p 05 02 56 2½ 
eL 1 1 •; 20 es 03 15 18 
eL 15 14 29 e 05 21 36 0.3 2 

12 e 12 24 30 0 . 3 2 eL 41 28 
e 32 24 i; 11 29 e? 05 48 42 

12 e 15 36 52 0,5 1 e 46 0,3 2 
e 37 48 0 , 8 1½ APR 1 e(P) 18 27 16 0,3 

12 p 17 24 08 0.9 0,4 es 28 47 0,4 
s 25 56 0,9 1 2 eP 17 36 13 o.6 ~ 

12 p 18 30 49 2.0 0 ,4 es 38 13 0.8 
s 32 18 1,0 0,4 5 p 07 33 30 4,8 t 12 1P 19 12 40 ew 1 5 s 35 48 11 ~ 1! 

es 13 4L1 e 38 32 0.5 8 
1S 46 BW 2 6 eP 15 32 40 

13 p 04 '.>9 52 1 , !1 es 34 08 0.4 
s 05 00 49 6½ 7 e 10 23 25 0,1 2 

13 p 09 16 48 n? 0.5 1 9 eP 00 34 42 0.1 ¾ 
e 18 30 0,5 2 10 e 11 41 24 o.6 2 

13 1P 15 52 50 ne 0.5 2 es 50 35 0,3 14 
14 eP 14 58 23 n eL 59 20 

e 38 0,9 1, eL 12 03 25 
e(S) 15 07 07 0,2 6 10 p 13 44 11 1,5 
1 15 0,7 4 1 14 13 
eL 15 15 s 32 41 

14 e 15 15 56 10 eP 14 28 16 
e 16 16 0,3 1-2 1 20 7 14 e 15 27 16 0.3 2 s 36 27 

15 eP? 03 03 02 11 p 01 10 44 
e 06 0.3 2 1 50 
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Date Phase h m 8 A T Date PhaBB h m B A T 

APR 11 s 11 03 29 APR 24 ePKP2 19 30 06 ne'l 0.5 2 
11 1P 06 44 54 aw e 10 i s 45 13 27 25 ePXP2 02 45 33 0.4 2 
11 p 06 53 23 . 0 42 0.1 2 

e 30 0 46 26 1.2 1 
s 43 11 25 eP 10 25 17 0.3 2 

11 1P . 10 14 50 aw 0 32 0.3 2 
s 15 09 18 0 42 0.5 1p 

14 p 07 22 27 o.6 27 ePt 11 34 51 0.3 2 
s 23 1~ 3.1 1(P) 52 nw 0.3 ·2 

e 26 30 o.6 i e'l 44 22 0.5 H· 
e 27 26 1.2 28 p 14 38 57 2.2 

14 1P 19 18 32 no Largo e 39 32 1. 7 
Pelt: 11116-7 s 58 10 
On boud M.V.'Matua' 28 p 15 03 14 
(14 28 1 S 173 37'W) s 34 17 
MM5 Pago Pago, MAY 2 e'l 10 54 27 2 
MM4-6 Throughout Upolu e(L) 59 10 
and Sava1 '1, 2 e 11 49 53 0.1 2 
Pendulum clocks stopped• 2 i(P) 21 46 27 • o.8 - 2 
but no damage in Samoa. i 0 10 15 05 0.4 2 

Atterehocke are rep9rted only 1P 11 38 54 21 
when their magnitude exceeds s 39 53 15 
4. 6 8 eP 20 11 19 0.4 2 

S'l 12 11 0.8 3 14 p 19 50 26 e(L) 12.0 15 es 48 16 12 eP 01 18 52 1.4 
14 eP 20 09 01 0.1 s 19 58 5t es 17 4 12 1P 05 04 15 SW 5 
14 p 20 09 23 12 s 42 ~1 1(8) 41 12 1P 11 30 19 a e 44 45 38 14 16 p 01 07 19 o.8 12 eP'l 11 41 14 11 e 08 01 e 30 o.6 2 s 03 2.6 12 1P 17 48 05 8 2' 
16 1PcP 04 15 21 1.3 2 s 24 1! 

epP 17 22 1.0 3 12 iP 23 30 01 ew 5 e 19 27 0.1 3 s 19 19 
o~PPP) 20 24 o.8 2¼ 15 iP 10 29 11 ne 5 
e S) 24 40 o.8 7 s 34 10 

16 1P 101906ws 15 iP 23 34 45 ne s 25 18 s 35 07 16 1P 22 57 06 ne Pelt sMM3 
1 07 21 p 01 21 32 06.2 s 27 pP 22 02 2 

17 1P 08 09 43 1.8 a 29 11 o.8 6 
1 10 55 • 31 19 2 eT 15 26 2i e(L) 36 18 18 eP 01 44 22 22 e 13 40 28 0.3 1i 8 42 26 23 Wiechert instruments d1smant-

19 e(P) 15 55 35 0.6 1 led and Wood-Andersons moved e 43 0.4 2 to temporary s1te,on account 
19 eP'l 22 30 15 ot building operatlone. 

i(P) 16 1.5 2 24 p , 12 49 47 
e 32 1.8 2 s 50 07 43 e(B) 39 06 0.8 4 26 ePIP2'l06 53 15 1 eL . 46.2 20 e 24 0.4 2 20 e 06 57 17 o.a ft e 55 02 0.4 2 eL 07 09 20 28 1P 00 19 36 •• 14 20 eP 12 38 16 0.2 1 s 56 59 a 23 0.4 ti 28 et 06 07 56 
a 30 o.a 1 · e 08 14 0.5 1 20 1P 21 40 53 n o.6 28 eP 23 23 46 .. o.6 2 a ljf 58 1 .a 29 p 02 31 55 •• 
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Date Phase h m s A T Date Phase h m s A T 

IIAY 29 8 32 15 18 J1JJ 22 eP 23 59 32 2-4 30 p 00 20 41 o.6 • . 46 0.4 3 s 21 55 1 .5 e(S) 24 07 09 20 eT 27 55 eL 13 25 e 29.0 ., 35 39 i 30 p 19 42 43 0.5 2.3 p 0.3 .34 .35 1.2 8 43 58 0.1 e(S) 36 14 0.7 eT 49 54 2.3 1P 0.3 38 51 aw 9 30. eP 21 00 36 0.4 s 39 11 42 s 02 36 1.2 Felts Afia 30 eP 22 59 05 0.2 24 1P 01 38 4 6 • 15 0.4 18 39 18 12 es 2.3 00 21 o.6 24 e(P) 09 20 10 0.5 1-2 eT 06 .30 26 1P 15 2.3 22 10 31 eP 20 06 00 0.4 8 45 25 • 07 09 0.5 27 eL 00 50 20 1(8) 14 o.9 27 e 12 54 23 t. JUlf 2 p 02 19 50 0.5 • .31 0 • .3 es 20 45 1.4 .30 e(P) 12 59 1.3 0.3 i-2 p 23 52 37 1.3 JUL 1 eP 02 24 44 0.5 s 5.3 11 1.3 e 26 20 4 p 11 19(48)ne 1.0 2 e(S) 24 2.0 Time mar.Its tailed, .3 p 06 05 23 1.4 t Bracketed readings 1 07 31 0.4 1 may be 2-3 secs in o(S) 35 0.5 t ~f·~TT ,., • .37 1.0 1 4 1P • 12 01 • 08 .32 5.7 .3 o(l') 08 26 53 0.2 es .34 28 31 0 • .3 4 oP 20 00 44 5 p 06 26 19 5 s . 01 49 1.5 8 8 39 26 4 eP 22 35 06 5 eP 10 37 41 7 p 20 55 47 0.4 es 39 23 0.5 8 57 43 0 • .3 5 • 12 38 01 0.3 8 oP 03 33 40 • 39 23 0.3 f s .34 16 6 7 • 16 17 56 0.5 2 8 1P 17 13 01 ne 15 9 1P 14 18 .31. .3 es .35 13 s 19 24 4 10 oP 00 '+5 03 0.3 1.3 1P 09 .32 36 aw 10,;t e 11 o.8 1 (8) 56 57.! 10 eP 01 11 06 1.1 2 13 1P 13 59 13 •• 2 11 eP 14 53 43 0.2 t • 20 ~ • 53 0.7 2 s 34 .30 e 56 48 o.9 ½ 1.3 p 14 24 52 2 e(S) 53 1 .3 1 e 57 5 oL 58 30 s 25 02 .30 e(T) 15 07 10 0.3 i 14 p 06 27 09 ,.o 
lt 11 • 19 01 07 0.5 e 26 4.5 13 e 10 51 28 0.5 2 e 29 32 2 0(8) 11 oo. 2 16 18 34 5 16 eP 12 04 23 1 37 13 t 8 05 09 7 eT 37 18 (T) 08 59 14 eP. 08 14 40 o.a 2 17 1P 06 17 21 nw 24 1 17 .30 8 40 55 1(8) .H 2.5 i Pdt: Apia IOl-3 

t 
eT 25 16 17 ~~:~ 16 36 00 0.2 14 eP 09 44 09 0.9 37 36 o.6 1 1 

45 ~ 0.5 18 ePt 18 00 41 0.1 • o.a • 46 2. 2 2 e(S) 32 1.3 i eL 06 08 0.2 26 eT 50 52 21 p 21 40 11 1.2 17 !i:l 11 15 04 ne 2 es 41 07 2.0 19 05 6 
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Date Phase h m 8 A T Date Phase h m • A T 

JUL 17 e .32 10 AUG 10 eP 02 21 08 . ,0,.3 i, 
e 40 8 es 2.3 . 01 0.7 1ir 

20 p 15 40 25 .3¼ 10 eP? 0.3 5~ .39 , :• ';. 
e 41 22 e(P) 41 .·: o.a 1 s 28 10 e 59 1.1 

21 el' . 19 40 2.3 s 57 19 6 
e 42 29 e 59 59 · 
e 36 0.5 t eT 04 00 04 
e 53 35 10 1.P 09 44 07 19 

22 eP 06 21 34 0,7 2 s 28 20 
e(S) 25 03 0,7 t 11 p 05 33 20 0.9 

22 eP 06 26 33 . 0.5 s 34 13 3.8 
e(S) 30 00 0.4 11 eP? 13 44 34 

23 eP 06 25· 07 o,6 2 e? 47 37 
23 :~:~ 13 33 07 11 e 21 43 10 0.5 1t 

35 28 0.5 t e 48,5 0.2 10 
24 eP 10 01 21 0 • .3 2 Beginning loat during 
24 eP 11 06 51 record changing, 

i 56 0,8 2 11 eP 22 04 52 0,4 
e 13.0 0,1 9 es 06 15 o,6 
e 14 14 0,1 9 12 1P 10 25 59 11 

24 eP 19 57 51 s 26 41 18 
s 58 33 8 1.3 eP 07 03 02 

25 p 10 41 00 es 43 0.7 
s 52 o.6 1.3 eP 08 00 58 0.4 

25 p 11 08 48 es 01 36 1.0 
as 10 19 0.5 e 04 29 0.5 

26 eP 06 54 44 0,2 2 1.3 p 10 02 25 0,7 
27 p 12 17 55 1,2 s 03 07 2.0 

i 18 27 1.0 14 e(P) 18 28l46l 1.1 t i(S) 29 2.5 s 30 08 7½ 
i 32 5 eT 34 .33 

27 e(P) 13 41 54 0,3 

l 
Time marks tailed, 

e 42 22 0,4 Bracketed times correot 
e 44 18 0,3 to within 2 secs, 

27 eP 14 47 12 0,5 14 eP 19 55~33} o.6 i 
es 48 25 0,8 e 57 1.3 
e 51 25 0,2 es 18 1,1 i 
e 54 12 o.6 14 p 23 09 17 ~! 27 p 20 09 12 4,2 s 50 
es 40 13 16 eP 14 53 27 0,2 t 28 e 08 52 15 0,2 2 es 55 45 0,3 
e 48 0,4 2 17 e(L) 00 07 
e 54 14 0,4 2½ 17 p 18 34 30 0,5 1 
sL 09 16 26 25 19 eP 07 49 03 

28 p 13 15 .37 o.6 es 40 0.5 1/6 
e 17 2.3 0,4 eT 52 .35 0,4 1 
s 25 0,7 Weak ooda, 

28 e 19 46 36 0,2 t 19 p 10 47 45 0,.3 ¼ 
e 49 47 0,1 es 48 24 1.2 1/6 

AUG 3 :l:f 08 19 13 0.2 eT 51 17 0,9 1 
21 48 0,2 1 e 3.3 1,3 4 

4 1P . 23 55 46 17 20 eL 12 41,1 0.3 20 
8 56 04 45+ 20 eP 22 58 27 0,4 

5 p 07 49 48 5 es 59 07 1,6 
s 50 09 27 eT 2.3 02 02 o.6 

5 1P 12 58 05 12 21 p 17 39 13 8 
s 25 35 8 36 50 

5 :~:~ 21 35 4.3 0,2 1 22 e 16 48 19 0,3 1 
36 57 0,1 l 2.3 p 18 50 50 1,0 

1 eP 19 42 47 2,0 es 51 32 16 
8 44 18 . 24 e 01 03 26 0.2 i 
es 20 3,5 1 :~ti 05,6 10 

8 e(P) 14 54 45 0 • .3 26 02 10 18 0,3 
es 55 46 0,4 11 33 0 • .3 
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Date Phase h m s A T Date Phase h m s A T 

AUG 27 eP 20 59 37 0.2 0.4 SEP 29 eP 08 16 26 ne 1. 7 0.4 
1 40 o.8 0,4 1 33 4i 0.4 
es 21 02 09 0.4 1 

es 18 53 1. 7 0.5 
28 eP 08 22 42 0.2 ! eScS 27 22 0.4 2 

e 25 08 o.6 29 eP 13 40 28 0.3 i eL 26½ e 42 16 
29 e(P) 14 05 20 0.1 es 19 0.5 i e 29 1.4 0.4 OCT 3 p 13 46 33 0.2 

e 07 39 0.3 1 es 48 08 0.4 
s 41 0.5 lt 4 p 01 OJ 17 0,5 

SEP 2 eP 05 42 01 0.4 s 05 00 3 e 44 44 0.3 2 eT 09 30 0.5 
2 p 09 46 58 he 15 4 p 16 47 24 0.9 

es 47 18 52 s 48 00 3.4 
Felt: Apia IIM-2 T 51 18 0.5 

2 es 09 51 52 2.0 4 1P 20 47 46 n 12 
2· eP 09 53 19 7½ 8 48 06 20 

es 39 27 1 p 03 55 43 
3 p 14 42 54 0.3 0.4 s 56 59 0.7 t s 44 45 0.3 1 

1 eP 16 51 04 o.6 I' 
6 eP 00 26 10 o.6 e(S) 52 50 o.6 

es 27 17 o.6 e 56 0.1 2 
9 eP 09 01 43 ne 2½ 10 1P 03 01 06 ne 5 e 44 o.6 0.4 es 44 2.5 

e 02 15 0.1 2 10 p 03 51 52 O.J 1 

:f~~ OJ.O o.8 9 10 1P 18 47 00 1.3 ¼ 05 38 e 48 53 
9 p 13 06 12 2½ s 56 3.0 t s 33 11 14 p 14 13 47 1.0 

11 p 13 43 40 w 1. 6 0.4 e 15 54 
e 45 08 o.8 es 16 00 1. 2 i 1(8) 12 1.8 0.4 15 eP 04 20 46 0.2 1 11 1P 23 22 46 n 22 e 22 27 0.9 ! s 23 08 55+ 21 eP 00 22 05 0.3 2 

Felt: Apia. e 20 0.4 2 
19 1P 00 54 58 ne 15 24 eP 00 22 15 0,4 2 

s 55 18 40 e?P) 44 0.3 1i 19 p 17 03 32 n 0.8 0.4 e S) 26 30 0.2 8 s 04 36 14 0.4 24 eP 09 09 39 n 1. 1 2 20 1P 06 33 14 n 3½ 1S 11 18 5 1 1s 52 27 26 p • 2.5 1 20 p 18 48 12 0.3 0.4 1S e 10,5 v eS 49 27 0.8 1 Power ra1lure and 
23 p 18 44 49 clock stoppage. s 45 14 20 1S-P=1m1n 44sec. 24 eP 01 45 14 NOV 2 1P 18 34 13 n 2,2 2 s 39 12 ePP 37 2.5 2 24 e(PcP)08 32 02 0.4 2 ePPP 44 1.2 2 e 36.3 3 s 39 10 0.1 3 e(B) 40.4 0.1 12 ePcS 43 09 0,3 6 e 41,2 0.1 15 5 1P 09 58 18 SW 0,6 1 

Lr 51 22 1 p 14 35 12 0.8 1 I( 58 0.3 18 8 36 02 4-5 26 eP 11 30 06 0.2 ti 1 e(P) 16 01 OJ 0.5 1 28 eP 00 37 32 0.3 'i 8 eP 10 02 32 0.2 t 28 1P 14 22 12 ne 23 es 03 58 0.2 e 23 56 9 10 eP 02 42 56 0.3 2 1S 59 BW 40 1 ePP 43 30 0.4 2 e 34 46 0.5 1 eL 51 0.2 18 28 p 14 46 15 o.6 i 10 p 05 30 49 0.4 0.4 e 47 55 es 32 43 0.5 1 s 58 3.2 t e(T) 42 0.3 1 29 p 07 08 20 1. 3 12 p 00 22 57 1.4 1 
I' es 10 02 0.5 s 24 54 1.4 1 
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Date Phase h m • A T Date Phase h m 8 A T 

NOV 12 p 17 04 27 0.5 

I DEC 28 1P 19 02 04 14.0 l s 06 13 0.5 p 14 35+ 
12 eP 18 25~17~ 0.5 eiS 35 44:i 'I 

e 27 55 0.3 31 eP 14 35 24 0.1 2 
1 28 15 0.3 'I 

13 p 17 27 15 0.4 2 
ePP 32 2.0 2 
e 28 24 1,0 2 
es 30 56 0.1 t e(PcP) · 30 59 o.8 
e 31 04 1.0 
1~ScS) 39 16 nw o.8 2 

T) 48 0.5 1 
14 1P 16 35 27 ·n 4½ 

i s 36 05 20 
18 eP 14 59 39 0.3 

as 15 01I42l 0.5 
21 e(PP) 14 40 08 0.4 
24 p 03 22 41 0.5 

e(S) 24 12 0.3 11 
25 eP 22 46 36 0,4 1. 0 

No records 26d-29d 
during re-1netallat1on 

29 p 
or eeiemographs. 
21 l.t4 36 2.0 t 

1S 45 26 aw 14 
30 eP 17 38 31 2.3 i 

s 38 50 13 
DEC 3 eP 17 59 15 0.5 t s 18 00 20 3,0 

4 eP 03 52 05 0.5 2 
ePPP 55 48 0.5 1i 
es 04 02 16 o.6 12 
eSS 09 08 0.5 12 
eLq 19.1 1.2 40 
eLr 22 1, 5 

M 30 1.2 22 
4 eP 07 20(14) 0.5 

l. 
es 22 06 o.6 

5 eP 10 36 28 1.0 
1S 38 12 w o.8 

6 eP 21 16 39 1.0 
1s: 18 21 a 2.0 

10 eP 11.t 42(52) 0,7 1 lf 
ePP 44 12 0.1 2 
1PPP 41.t l.t4 0.8 2 
eLq 51.3 0.6 20 

12 e1P 02 07 57 n ,., I 1S 08 00 15 . 5 
12 1P 02 13 14 n 3,5 

1S 34 8 19.0 
1PP 33 0.9 2 
iPPP 46 o.a 2 

13 1P 17 30 55 ne 24.0 t 
es 31 16 38,5 

17 iP 13 54 57 20.5 2i 
1PP 55 18 11.0 2 
1PPP 30 12.0 3 
iPcP 58 50 3.5 5 
1S 59 11 7.5 12 
eL 14 00.2 2.2 16 

23 eP 23 38 54 3.5 t es 39 10 12.5 
26 eP 12 13 42 0.5 
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RAOUL ISLAND. 

Recordings at Raoul Island are made on 351Ml. cine tilm, 
and are read by projection in a viewer magnifying eight times. 
Aa:pl1tudea are given in millimetres, &s read directl.¥ from the 
screen of the viewer. The recording speed of the drum is 15 m.,v'min. 

Date Phase h m s A T Date Phase h m 8 A T 

MAY 1 p 07 05 51 2 MAY 21 eP 18 47 02 
1 iP 21 35 02 15 s 13 3 
2 p 17 44 52 6 23 1P 04 49 03 2 
4 p 22 07 46 3 23 1P 20 38 58 8 

s 57 4 s 39 59 4 
4 e~~~ 22 08 34 3 24 p 16 04 07 4 

38 10 s 23 8 
5 1P 10 57 16 7 e? ·38 12 

s 28 12 26 eP 04 02 41 5 
6 es 11 42 15 3 26 1P 22 33 41 7 
6 p 11 03 .54 51 10 

s 04 19 28 1P 00 06 12 7 
6 1P 13 17 35 5 s 40 10 
7 eP 08 18 23 2 28 p 05 53 32 4· 
8 eP 20 12 35 3 s 54 18 15 

10 p 16 25 22 6 T 57 51 8 
es 48 14 28 1P 23 23 .36 10 

10 eP 19 07 41 2 29 29 p 08 .39 28 
11 eP 0.3 01 47 4 s 42 · 6 
11 eP 16 00 .35 4 29 p 12 01 58 .3 12 eP 01 21 12 .3 s 02 12 5 12 p 02 30 57 2 30 p 00 21 07 3 12 1P 20 57 31 5 s 22 46 7 s 40 5 ? 53 12 iP 20 58 47 28 .30 e(P) 11 35 42 
1.3 p 0.3 21 09 2 .30 eP 19 43 11 s 54 5 s 44 50 8 

eT 25 50 3 30 p 21 00 1.3 7 14 p 01 59 2.3 5 8 01 39 6 
es 02 00 39 5 e 45 14 

14 p 17 56 27 2 .30 Hi~ 22 59 34 
es 45 5 23 01 12 ¾ 14 eP 19 20 09 1 31 00 .34 29 5 es 19 3 .31 e? 20 13 .33 

16 p 03 35 53 4 31 e(P) 20 28 34 
es 36 .35 8 JUN 1 eP 05 28 49 4 16 iP 11 23 41 8 1 p 11 47 44 6 
8 57 16 8 48 06 12 

17 18 02 46 49 12 p 20 31 18 4 17 e(P) 10 00 13 5 s 38 8 
17 p 11 5.3 59 5 2 eP 07 .30 44 2 
17 iP 2.3 45 03 5 2 1P 09 38 42 20 
18 1P 12 59 31 5 s 56 20+ 

s 46 18 2 1P 09 54 35 2 
20 eP 21 08 25 2 es 55 .38 10 

8 32 5 8 50 20 eP 23 12 .30 2 2 p 19 20 07 
8 32 5 8 20 

21 1P 01 22 20 2 3 eP 02 38 23 2 21 p 08 24 31 3 s .32 5 8 25 07 5 3 1P 09 15 42 13 21 eP 09 42 44 1.5 es 16 11 6 21 p 11 32 09 3 4 p 15 35 29 2 21 i(P) 12 25 0.3 1.5 s 50 2 21 eP 17 58 11 4 p 17 07 44 13 es 25 3 BP 09 34 5 
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Date Phaae h m • A T Date Phaee h m • A T 

JUN 4 8 51 16 JUL 14 1 39 10 1¼ 
ePoP 12 36 1 50 5 1 

4 es 20 03 37 15 11 33 
5 p 07 39 51 2 16 eP 04 22 17 2 1? 

8 40 01 5 1 20 :, 
5 ef 09 54 11 2 1 2:, 3 
5 1P 17 40 58 l !ii~ 37 Large 

8 41 15 16 11 52 29 
5 p 18 59 15 2 18 41 

es 51 17 1P 00 15 40 
6 p 05 37 51 3 18 48 

38 07 21 17 1 05 58 07 
11 1P 14 50 05 17 eP 11 15 21 2 1 

JUL 1 eP 02 21 09 11 I e 43 2 2 
1 19¼ 1 46 4 1t 
1 23 8 

1 57 4 1 27i 5 
1 44 1 17 e 13 17 
1(8) 22 27 10? 17 P? 15 01 46 
1 44 12? 1 8 51 
e 26+ 17 20 37 

1 eP 03 4bOO 17 1P 21 33 57 
1 04 1(8) 34 12 
1 09 18 eP 04 01 04 
e 17 1S 20 
e(8) 39 18 eP? 06 09 23 

4 1P 09 45 55 8 ¼ 8 38 
1(8) 46 07 Large 18 1P 10 00 26 

5 1P 12 34 17 4 1 1(8) 40 
1(8) 21 Large Felts 1011 

6 1P 17 09 51 18 eP 21 17 12 
6 e 20 31 58 18 28 

1 32 01 19 00 52+ 
7 1P 02 14 43 19 1P 07 09 19 

1 47 18 37 u:~ 56 1 41 
59 19 eP 10 13 44 

1 15 02 1 56 
7 =~~~ 16 17 59 10 18 14 12 
7 17 16 13 1 20 
8 e 15 00 43 19 1P 14 39 21 
8 1P 16 57 08 18 31 

1 10 19 eP 14 48 44 
18 24 18 54 

9 e 04 35 35 19 eP 15 06 18 
10 1P 04 38 45oa 1(8) 36 
10 1P 14 09 32 1 38 

18 46 19 1P 15 12 42 
10 e 14 28 33 1 13 00 
10 e 14 45 44 19 1P 15 29 00 
10 e 15 39 05 In minute ID8l'lt. 
10 e 23 05 18 14 
12 e 14 41 1 29 
12 e 14 52 1 40 
14 1P 06 24 41 19 1P 15 35 55 

Feltl 11113 18 36 10 
14 1P 08 11 06 1 17 

Felt: MM5 19 p 15 38 25 
14 1P 09 39 05 8 40 

18 14 1 46 
14 eP 09 44 46 1 * 19 ePT 16 18 20 

1 45 03 2¼ 1 :!Ii 32 
1 10 3 1 43 
1(8) 50 5 1 19 17 28 13 



NEN ZEALAND SEISIAOLOOICAL REP CiRT 12~Z 121 

Date Phase h m 8 A T Date Phase h m 8 A T 

JUL 19 1 18 JUL 27 eP 14 47 41 1 i 
19 p 18 59 42 18 49 21 2 1 

1 47 e 39 1i 1 u:~ 54 27 15 00+ 
19 00 01 18 50 

20 04 03 1 30 00 
20 07 23 28 e 13 16 55 
20 1P 07 25 29 1 17 01 

1S 46 29 eP 02 40 05 
1 53 18 18 

20 08 16ca 29 eiP 08 12 59 
20 e(S) 11 12 32 !~:~ 13 16 Large 
20 eP? 15 41 18· 29 09 58 27 1i 1 
20 22 49 1 38 4 1 
20 23 50 1 40 4 1 
21 1P 11 21 12 1(8) 59 17 2. 1 

1S 28 1 21 5 1 
1 34 30 07 27+ 

21 p 11 24 26 30 e 07 59 50 
(S) 41 30 1P 08 03 02 

21 eP 11 34 57 .~:~ 14 
iS 35 13 30 13 08 32 
1 19 e 10 14 

21 17 51.± e 54 
21 18 25.:t e 12 26 
21 1P 19 37 50 2 

1 54 30 e 17 02 40 
18 38 25 Large 1 55 22 03 13.:t 30 e? 21 39 21 

22 1P 06 17 57 Large 1 34 22 1P 06 22 55 1 40 
23 iP 03 23 21 i 40 07 

18 37 1 28 
23 1(8) 06 58 56 1 41 44 
23 eP 07 54 24 1 1 31 1P 14 27 15 

18 55 06 4 1 1 22 
23 e1P 13 31 43 Large 18 28 

es 32 47 3 1 31 1P 18 15 56 
23 eP? 13 40 11 1(S) 16 09 

S? 39 31 1P 20 10 22 
1 45 18 49 23 e 23 09 17 AUO 1 e1P 16 57 55 24 1P 04 56 51 1 58 
1S 57 12 3 1P 08 16 15 21 i 24 e 06 07 12 : 1-1 1 1 19 

24 eL 10 00 54 4 1-1 B? 36 
24 eL 11 06 19 8 2 3 eP 08 58 00 
24 1 14 56 27 3 1 e(S) 18 
25 eP 08 04 39 1 21 

e 34 3 eP? 15 48 20 
e(S) 50 18 36 

25 e 19 30 3 e(P) 17 17 58 4 1 
26 • 06 08 1 18 06 6 t 26 :~:i 06 51 26 2 1 18 22 9 52 15 2t 1 4 e(P) 01 26 10 2 1 

1 37 2 t In minute • arlt. 

~ill 58 3 2 1 23 5 t 26 22 33 07 1(8) 28 12 
10 5 P? 10 54 14 

27 1P 11 51 05 1 22 
18 14 Large 18 30 

27 13 19ca 5 1'1>) 21 31 25 5 1 
27 14 14ca , . 36 5 1 
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Date Phase h m 8 A T Date Phase h m 8 A T 

AUG 5 1 48 5 1 AUG 12 1P 00 26 59 7 t 1s 32 11 15 1 1 27 03 10+ 
6 eP 08 49 11 2 ] 1(8) 09 

1 22 4 12 00 30 
{S) 44 12 12 1P 11 56 30 3 

6 1P 08 53 11 3 1 32 3 
1 14 4 1(8) 57 04 3 
1 23 4 1 1 12 6 
1 35 10 1 1 16 14 
1(8) 42 4? 1 12 e(P) 17 23 49 1 
1 45 8 1 1S 24 02 4 

6 eP'l 23 20 07 1 07 15 
e(S) 48 12 e 19 33 13 
1 51 1 18 
1 54 1 23 

6 e 23 24 13 eP 09 24 08 
7 e 03 33 02 1 19 
7 eP 05 46 25 (B) 24 

1 3 In minute marks. 

1~:~ 
52 14 1P 13 27 53 5 t 57 1S 28 06 20+ 

7 eP 10 27 58 14 eP 18 28 51 
1 28 07 e 29 51 
1S 23 18 30 24 
1 53 1 28 

7 eP'l 18 53 16 t 2 14 18 34 
1P'I 17 6 14 1P 19 50 31 

In minute mark. 1S · 51 17 
1 26 t 6 e 55 01 
1(8) 42 15 15 eP 21 59 23 

7 el 19 42 06 1 27 
e 24 1(8) 34 
es 59 1 41 

8 p 00 29 17 16 eP 00 13 32 
In minute mark. 1 34 

1 22 4 i 1 41 
8 1 39 5 1 1(8) 47 u:~ 47 10 1 16 eP 04 31 55 

53 20 1 1 32 02 
8 eP 03 38 35 , ·1 1(8) 19 

1 38 5 < 1 26 
1(8) 45 10 C 1 33 
1 47 10? 16 1 08 19 03 

8 (P) 09 38 53,t 1 12 
9 02 01 16 1 11 24 51 

10 09 00 16 l(P) 14 52 00 
10 1P 09 34 09 17 e 12 59 23 

(S) 17 e 13 00 24 
11 p 03 43 56 e 49 

B 44 12 17 eP? 14 39 05 
11 P? 05 16 54 1 17 

8 17 18 18 39 
11 p 12 42 20 1 55 

S? 55 18 eP? 06 13 43 
11 eP 13 40 53 3 1 53 

1 56 6 18 14 24 
8 41 23 30? 1 46 

11 eP 14 01 23,! 18 e? 11 13 22 
(S) 53 :~:~., 14 07 

11 14 08 18 11 56 42 
11 1P 21 41 57 2 e 57 33 

1 59 4 (8) 58 03 
18 42 05 16 18 14 19 

11 e 22 07 45 19 09 21 
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Date Phaae h m • A T Date Phase h m B A T 

AUG 19 10 24 AUG 29 1P 14 04 34 6 t 19 eP'l 17 50 38 1 38 5 
1S 51 04 (S) 06 02 5 

20 eP 10 02 26 1 10 
1 47 29 1 22 26 12 
19 53 22 58 
1 04' 29 29 eP 23 39 55 

20 e'I 11 16 54 s 40 15 
e 17 26 30 1P 03 51 10 Large 
1 42 In minute marlt. 

20 11 26 31 1P 08 22 22 
20 e 12 08 45 1S 44 
20 14 03 31 12 33+ 
20 19 57 31 p 16 55-56 Large 
21 01 50 31 1 18 29 17 
21 14 20 SEP 1 P'I 09 17 04 
21 e 17 44 15 s 44 

1(8) 41 In minute mark. 
22 e 13 10 2 P'I 04 45 03 
22 1P 16 38 27 s 28 10 i 

1 34 2 eP'I 09 02 39 
18 43 1S 52 

22 e 16 48 10.:t 1 58 
22 18 34.:!: 3 e1P 14 42 21 11 t 22 23 17.:!: 1 26 5 
23 02 12+ e 43 50 3 1 
23 01 18:i 1(8) 54 6 ¼ 
23 e(P)'l 12 27 43 1 44 03 6 1 

1s 52 1 13 8 i 
23 1P 20 11 47 2 

i 
3 16 00+ 

1 59 7 5 05 soi 
1S 12 04 'I 5 20 00+ 

23 eP 21 33 02 1 7 eP 04 56-25 
1 12 5 8 33 
18 17 7 (L) 06 34.:!: 6 1 

24 20 35+ 8 1P 11 21 38 3 1 
25 1P 04 40-26 1 47 4 J 1 34 18 52 8 n:~ 45 1 55 10 

48 9 15 07.:t 
25 1 07 15 50 9 1P 18 20 21 
25 1P 07 21 36 10 eP 08 06 09 2 

t 1 · 41 1 26 4 
1S 49 1(8) 42 6 

25 eP 09 52 04 1 46 3 
s 23 e 54 'I 

25 eP'I 23 40 58 In minute mark. 
(8) 41 10 10 eP 17 58 58 

1 19 es 59 36 
26 16 47+ 10 eP'I 19 08 54 
27 e 06 25-53 1(8) 59 
27 p 18 24 11 11 eP'I 13 44 07 

8 24 1 13 
27 1P 20 58 02 Large e(S) 46 03 

1s 59 20 11 i 1 09 
28 eP 00 44 39 1 15 

1 59 11 eP 23 25 34 ; 'l ~~:~ 45 04 18 28 03 
07 1 11 13 

e 16 1 14 8 
28 1P 08 19 50 Large 12 1P 15 05 03 3 < 
28 10 09.:!: 1 10 8 < 
29 e 06 56 22 18 . 15 15.:t 
29 1? 07 23 10 12 P'I 15 08 00 
29 09 38 8 10 
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Date Phase h Ill • A T Date Phase h m s A T 

SEP 12 eP 15 09 46 1 <½ SEP 28 14 38 
(S) 10 00 15 ? 28 14 40 

12 P? 15 15 37 28 1P 14 46 13 s 48 
1 18 47 54 

13 1P 02 26 21 5 ., 1 48 04 
1(S) 40 10 ~? 28 P? 15 11 15 

13 eP 03 01 32 s 12 58 
S? 02 00 28 P? 15 32 01 

In minute mark. S? 42 
14 10 48 28 e(S) 16 08 44 
14 e 11 16 18 28 P? 20 58 01 
No records 15d to 18d. s 30 
19 02 29ca 28 P? 21 25 37 
19 03 15ca 1S 57 
19 1P 05 48 50 10 <i 29 1P 07 08 28 

1S 49 01 Large (S) 10 19 
In minute mark:. 29 e1P 08 14 57 12 
Felt: Mlo!1 (S) 16 1: Large 

19 1P 14 01 23 29 sP 13 40 16 

:~U 02 42 (S) 42 05 
19 17 06 23 30 13 32 01 

27 {S) 12 
20 17 24 OCT 1 1P 04 19 27 12+ <½ 22 1P 10 51 21 i(S) 35 Largec½ 

e 27 p 11 23 58 1 <t i(S) 31 1 24 05 2 ( 
22 eP 22 49 17 1 34 4 ~ 

e(S) 32 1 40 
16+ ! 22 23 33 1 47 

23 14 54 P? 13 30 56.:t 
24 e? 08 32 07.± e 31 13 e 15 1 35 24 eP 13 03 24 (8) 47 

1S 48 1 55 1 52 1 32 07 
25 21 46 2 p 03 13 20 
25 P? 23 01 03.± In minute mark. 

es 57 8 35 
1 02 18 2 21 08ca 

26 03 03 3 P? 13 46 06 
26 eP 12 08 07 e(S) 26 

e(S) 17 1 36 26 1P 15 31 15 2 <¼ 4 P? 01 03 54.:t 1 19 13 1 
~~:~ 04 09 

;~:~ 31 5? 1 12 
33 Large 4 1S 41 26 eP 20 22 09 4 1 10 52 58 

1 22 4 iP 10 56 01 Large 
i(S) 43 4 1P 11 05 20 10 <t 1 56 1 34 8oa < 26 eP? 21 41 38 18 56 es 42 03 4 eiP 16 46 11 3, 11 t 26 i 23 15 25 1 22 8? 
1 27 4 1P 22 07 37 

27 (P) 11 33 25 8 55 1 28 4 iP 23 39 36 28 i 00 38 16 1(8) 56 e 21 5 07 4~ 28 P? 07 33 16 5 1P 13 43 06 s 21 i(S) 14 28 eP 14 22 08 5 i 5 1 03 1P 09 Large 5 p 15 56 58 1(8) 23 46 Large 5 18 57 09 28 e 14 34 44 7 p 02 23 40 • 
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Data PbaBe h m a A T Date Phase b m S A T 

OCT 7 1 44 4 t OCT 13 eP 10 59 50 4 <i 
18 52 10,± 18 59 Large 

7 1P 16 51 02 1.3 16 35ca 
1 07 13 p 19 10 57 2 t 18 52 51 18 11 09 4 
1 55 1 12 10,± 

9 14 59ca 13 p 22 44 32 
10 1P 03 48 59 In minute marlt. 

1 49 04 s 56 
i(S) 50 36 14 1P 00 23 00 } 'i i 40 iS 09 10+ < 

11 eP 02 41 48 1 t 14 1P 14 10 57 5 < 
i 54 2 

! 
i 11 16 5'1 

(S) 42 30 5 1(8) 45 Large i 
i 35 10 
i 37 10 1 

12 PY 00 12 33ca No t'urther records available 

u:~ 43 this year owing to breakdown 
44 or recorder drive. 

12 1P 1, 29 00 
(S) 16 

SCOTT BASK. 

Reoordinge at Scott Baee are made on 35lllll cine film, and are read by 
projection in a viewer magnifying eight timee. Amptitudee are given in 
millimetres, ae read directly from the screen of the viewer. The 
recording epeed of the drum 1e 15mm/m1n. 

Date Phase h m B A T Date Phaee h m S A T 

MAR 4 e z 12 22 40 llAR 15 e z 03 14 45 
4 e z 18 36 37 16 ePKP z 02 53 23 
5 i • 13 18 05 17 eSKP z '"ff 5 iP z 19 13 sat d 17 e z 14 51 13 

i a 14 08'2" 171 ePKP z 23 03 59 
8 iP z 16 43 54 eSKP z 07 21 
9 il'KP z 14 42 01 d 18 ePKP z 02 44 39 

1 z 42 10 eSKP z 47 51½ 
e z 43 23! 18 1P z 19 39 36 u 
1 z 45 11 PcP z 21 25 44 u 
1 z 45 47 19 1PKP z 03 58 47td 
eL z 15 31 45 1SKP z 04 02 05 u 

9 e z 15 29 21 19 ePKP z 08 31 48 
9 ePKP z 16 01 04½ 19 ePKP z 11 47 48 

11 1PKP z 15 54 08 d eSKP z 51 20 
12 1PKP z 12 04 08½ u 19 e z 12 10 03 

e z 16 54 19 ePKP z 13 10 03 
12 ePKP z 13 05 27 eSKP z 13 23 
12 eSKP z 08 47t e z 22 43 
12 p z 16 42 35 u 19 ePKP a 17 23 38 

e z 43 18 19 ePKP z 20 33 56 
e z 34 eSKP z 47 16 

12 eP z 17 30 42 19 e z 22 33 39 
12 p z 19 21 06-, e z 23 21 45 
n p & 09 18 36 20 ePKP z 00 41 34 
13 ePKP z 16 01 19 eSKP z 44 55 
14 ePKP z 15 06 56 20 1P z 03 01 41 

e z 02 53 23 20 ePKP z 03 44 10 



126 NEN ZEALAND SEISMOLOGICAL REPORT 12~Z 

Date Phase h m 8 A 'I' Date Phase h m 8 A T 

WAR 20 ePKP a 11 21 06 APR 4 eP a 11 10 57 
eSKP z 24 15 4 e z 11 40 01 

20 1P z 13 03 38 u 4 e z 11 57 05 
20 1P z 16 08 10 u e(SKP)z 25 
20 1P z 17 19 47 d e z 12 21 
20 1P z: 18 44 29 5 ePKP z 03 08 52 
,21 eP? z 02 52 27 eSKP z 12 12 

eP z 09 50 54 5 1 z040258 
22 e z 14 20 19 5 1P z 07 39 30 u 

e z 23 19 1 z 40 u 
22 e z 14 38 31 1 z: 40 02 u 
22 ePKP z 14 40 22 e z 41 09 

eSKP z 43 47 e z 50 22 ePKP z 14 52 29 e a 45 14 eSKP z 55 47 s ZN 46 52 
23 1P z 05 01 29 5 eP z 11 54 47 
23 1P z 05 24 09 d 7 1P :& 06 41 20½ 

ipP z 24 50id 18 z 45 ipPP z 27 02 u 7 e z 09 07 27 
e z 28 31 7 1P z 10 26 12 u 
e z 28 48½ 7 1 z 29 
es z 33 46 7 e r. 16 30 48 
e z 34 33 7 e z 17 33 55 

24 eiP z 06 41 22 1 z 34 46 
1P z 23 d 9 ePKP z 00 42 21 
e z 42 48 e z 57 eL z 46.o eSKP z 24 48 

24 ePKP z 11 25 30 9 e z 16 08 46 
24 ePKP z 11 56 02 10 ePKP z 03 44 33 eSKP II 59 20 iSKP z 47 55 u e z 29 10 ePKP z 09 28 26 
24 eP z154106 10 ePKP g · 11 49 22 
24 eP z 19 16 02 eSKP z 52 52 
24 e z 20 30 08 eL z 12 33.5 

1 z 44 10 ePKP a 13 39 25 24 1P z 23 50 44 eSKP z 42 43 25 ePKP z 01 23 09 10 eP z 13 54 18 iSKP z 01 26 26 10 e z 14 38 22 
27 eP z 02 32 33 13 e z 02 35 10 
27 1P a 07 41 24 u 13 eP . z 06 42 58 ePcP z 42 20 13 eP ez 10 23 34 

e z 52 14 1P sZN 19 28 35 us 
27 eP z 13 11 56 e(PP)z 31 15 u 28 eP z 07 26 35 e z 31 15 u 28 eP z 09 04 23 e z 33 30 29 e z 05 19 04 es z 37 12 29 ePKP Z 05 29 44 eL ZN 47.0 eSKP • 33 05 16 1P zZ 04 15 15 d 29 eP z 05 50 48 ipP z 17 19 eL z 06 11.5 e z 18 00 29 1P z 18 40 09 n 18 Ze 24 31 30 1PKP s 09 36 12 d e N 25 24 eiSKP a 30iu e n 31 30 • z 09 55 00 16 e z 04 33 03 • z 00 45 22 d e z 40 50 
31 1P B .02 34 15 e z 43 18 
31 e :a 20 02 44 16 e z 08 51 34 

APR 1 eP? IS 08 06 51 \I 16 eP z 10 29 12 2 eP z 02 52 00 16 1P z 15 20 35 d 
1 z 07 16 eP z 18 29 08 2 ePXP z 08 50 45 16 1P z 19 56 47 u 2 1P • 17 42 42 17 eL z 05 22 2 eP II 20 00 08 17 eP· z 08 17 40 

4 ePXP z 00 32 12 17 ePXP z 13 43 33 eSXP II 35 42 e z 16 15 
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Date Phaee h m 8 A T Date Phaee h m 8 A T 

APR 18 e z 05 31 KAY 2 eP z 10 40 50 
18 ePKP z 07 19 16 e N 49 30 

eSKP z 22 32 e(ScS)N 51 16 

• • 22 58 e 53 20 
19 e z 06 18 37 2 ePKP • 11 48 26 
19 e z 08 39 27 eSKP a 51 46 
19 eP z 08 51 01 2 ePKP z 11 58 07 
19 ePKP z 16 04 03 eSKP z 12 01 34 

eSKP z 07 23 2 1P ze 21 47 09 4 
20 eP z 00 20 10 1 z 16 u 
20 e z 06 33 27 es • 56 00 
20 eP z 06 54 33 2 e z 22 14 27 

eL N 07 02.5 e z 17 06 
20 eP z 12 42 08 3 ePKP z 07 29 10 
20 e z 18 44 03 eP z 12 26 22 

1P z 21 49 10 u 3 eP z 15 58 02 
21 eP z 21 26 30 4 e? z 10 17 00 

e 30 28 eP z 33 
eL z 22 05 4 e z 22 16 17 

21 ePKP z 23 37 06 4 e z 22 16 17 
eSKP z 40 23 5 1P z 10 21 43 
e z 52 ·5 eP z 13 59 45 

22 e z 01 54 24 6 eP z 02 50 40 
23 eP z 22 10 36 6 1P z 11 44 22 u 
24 e z 10 54 52 6 eP z 21 54 41 
24 eP z 18 43 48 7 ePKP z 05 55 41 
24 ePKP z 19 29 26 7 e z 12 01 50 

eSKP z 32 04 8 e z 10 12 00 
eL z 20 23 8 1P z 20 19 42 u 

25 e? z 02 44 46 10 1P z 00 33 49 u 
e z 54 10 1P z 04 20 01 u 
1PKP z 58 d 10 1P z 10 35 30 u 
1 z 45 58 d 10 eP z 16 32 25 
e(SKP)z 48 12 11 eP z 18 10 45 
e? z 56 52 11 eP z 22 21 34 
eL z 03 37 12 eP z 01 27 08 

25 ePKP z 07 34 29 12 e z 04 55 38 d 
eSKP z 37 45 ePP z 57 18 

25 eP z 10 28 06 12 eP z 11 40 25 
1 z 31 09 d e z 50 

25 1P z 11 18 29 u e z 42 20 
25 e z 13 30 22 12 1P z 13 02 40 
25 ePKP z 14 27 01 12 e z 22 07 18 
25 e z 14 44 14 12 1P z 22 40 06 
26 ePKP z 02 30 33 14 e z 06 43 31 
26 e z 04 26 06 14 e z101004 
26 ePKP z 06 53 04 16 e z 03 44 06 
26 ePKP z 15 27 17 16 1 z 11 52 29 u 
26 e z 22 42 17 17 1P z 05 42 59 
27 1P z 11 40 16 u 18 ePKP z 43 12 

1 z 32 d eSKP z 46 20 
27 e z 12 24 54 19 eP z 05 31 52 

e z 22 07 26 19 eP z 07 30 15 
28 eP z 01 36 32 19 1P z 10 50 51 
28 eP z 10 48 03 19 eP z 21 03 51 
28 1P z 14 47 16 21 e z 01 24 20 
29 e z 10 23 15 e z 25 03 
29 eP z 21 07 41 e z 39 
30 e z 1 10 17 1 z 29 47 u 
30 e z 16 05 32 e z 31 51 

eP z 18 35 35 e N 15 04 54 
IIAY 2 eP z 02 01 44 8 z 10 41 

2 e ze 03 10 36 22 eP z to 35 43 
2 ePKP1 z 04 15 34 ePXP • 13 48 50 

ePKP2 z 16 36 eSKP z 53 14 
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Date Phase h m 8 .A T Date Phase h m s .A T 

MAY 22 e z 14 01 .06 JUN 5 e z 10 35 58 
22 e z 15 39 25 5 ePKP z 14 16 50 
23 eP z 09 29 35 5 1P z 22 24 01½u 
23 e z 16 00 12 e z 23 
24 eP z 02 51 26 5 eP z 22 33 21 

ePP z 55 48 6 e z 01 39 09 
24 ePKP z 03 55 49 6 eP z 02 58 11 

eSKP z 59 07 6 ePKP z 03 49 32 
24 eP z 10 20 57 eSKP z 52 49 
24 e z 10 47 40 6 ePKP z 05 57 39 
24 eP z 12 59 48 eSKP z 06 00 58 
25 eP z 14 35 11 6 1P z 20 02 24u 
25 eP z 18 59 ·13 7 e z 12 56 44 

ePP z 19 01 26 7 1P z 21 02 05u 
26 ePKP z 06 52 58 8 eP z 06 19 35 

e z 55 53 8 eP z 17 22 28 
eL z 07 41 8 eP z 22 24 14 

26 e z 09 44 26 8 eP z 22 36 13 
26 ePKP z 09 56 04 9 eP z 11 53 18 
26 1P z 11 05 22 10 1P z 06 14 13d 

1 z 26 10 e z 08 39 38 
28 eP z 00 29 37 11 eP z 14 58 22 
28 1P z 06 01 49d 1(S) N 15 05 22u 
28 1P ze 23 29 33 e E 08 20 
29 e(P) z 07 38 07 eL z 12.2 
29 eP z 07 50 45 12 ePKP e 00 13 06 
29 eP z 08 02 15 eSKP e 16 26 
29 e z 09 40 57 12 eP z 06 14 30 
30 eP z 00 28 51 1PKP z 08 47 23 
30 1P z 09 11 24u 12 eP z 10 15 08 
30 e z 14 44 23 13 ePKP z 10 59 48 
30 1P z 19 50 54d eSKP z 11 03 08 
30 1P z 21 07 10u e z 11 03 08 

1 z 21 e z 12 35 
epP z 09 05 L z 46 

30 eP z 23 07 14 13 1P z 20 33 45 
31 eP z 02 26 50 14 eP z 05 53 34 

1pP z 28 47 14 ePKP z 06 43 29 
31 e z 02 54 20 eSKP z 46 47 
31 e z 04 23 56 15 eP z 00 54 35 
31 ePKP z 22 36 18 ePKP z 18 37 32 
31 e z 20 14 21 eSKP z 40 50 

JUN 2 eP 44 59 16 e z 02 08 19 
2 1P z 10 01 55u 17 1P z 06 27 19u 
2 e z131713 18 eP z 18 05 21 
2 e z 20 31 27 L E 19 
3 eP zne 08 41 13 19 eP z 01 39 22 
4 e z 08 20 37 19 eP z 03 04 21 
4 e z 08 26 46 eP z 08 11 48 
4 1P z 11 25 47u 1 z 52d 
4 eP z 13 23 2!> L z 08 31 
4 1P z 17 14 29d 20 e z 13 49 30 

1PcP z 15 06u 21 e z 02 26 59 
ipP z 16 23u 22 ePKP z 06 37 08 
es z 22 01 e z 39 12 

4 iP z 20 08 57d ......:::,- 23 1P z 00 02 2311 
4 eP z 20 30 24 e z 04 3~ 4 iP z 22 44 46 ePP z 05 1 
5 1P z 02 36 25u? es NE 12 16 
5 eP z 02 51 34½ e :s 13 57 

e z 53 20 23 eP z 03 42 07 
5 e z 06 26 33 ePKP z 46 30 
5 ePKP z 07 36 09 23 eP z 03 48 56 

1 z 18u 18u 24 eP z 02 28 01 
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Date Phaae h m 8 A T Date Phase h m 8 A T 

JUN 24 eP z 11 08 18 JUL 7 • 11095811 
eP z 11 32 46 Local. 

25 eP z 01 10 58 7 eP z 15 46 49 
eP z 16 16 13 7 1P z 16 22 38 u 2 

26 eP z 02 59 57 es B 31 58 
26 eP · z 13 07 15 e H 32 21 1 5 
27 ePKP Z 00 28 52 eScS H 42 43 11 5 

ePP z 31 41 e II 33 30 
eSKP e 32 31 eL z 46.0 
ePPP z 34 29 Surtace waves not 
e z 41 20 well developed. 

27 eP z 04 15 42 9 eP z 10 10 07 
27 1P z 12 59 36 u • N 19.0 

1pP z 48 4 eL z 38.0 
e z 13 03 55 11 e z 18 50 54 

28 eP zoo 43 49 11 e r;e 00 02 02 
28 e z 18 00 45 11 1P e 04 16 29 

eP z 19 02 29 Local. 
• z 22 30 03 11 e z 21 08 09 

29 ePXP z 08 07 28 11 • z 22 16 49 
1SKP z 10 48 4 Ver;v emerient. 

29 e z 15 41 59 13 1P z 01 50 38 
29 e z 22 15 01 13 eP z 09 42 39 
29 e z 22 47 28 1 II 40 
29 ePXP z 22 53 17 13 eP z 14 09 13 

JUL 1 eP z 02 32 03 13 eP z 14 34 53 
e z 33 14 13 eP z 16 11 22 

1 1P z 06 36 23 14 ePKP z 02 45 50 
1 e z 13 18 10 14 1P z 06 32 49 u 11 0.8 

. Ver;v weak. 1P H 32 49 a 4 2 
1 e II 13 31 14 lpP z 33 32 4 6 2 
1 eP II 19 44 52 e z 34 01 4 11 ePKP z 48 59 e z 35 26 

Could be pp 1ScP a 37 36 u 2 u e z 20 00 01 1s N 39 59 u ! 2 ePXP z 00 04 55 • II 40 05 i. 2 1PKP z 01 01 32 u 21 1.6 1Sc8 N 42 20 a 
1PP z 03 46 d +1 2 14 eP II 07 02 52 
eL z 53.0 14 1P z 08 19 38 u 4 1 

2 eP z 07 55 06 1P K 19 39 a 3 5 2 ex I 14 56 54 e II 23 35 
2 eP z 15 08 11 18 N 26 44 a 9 6 
2 eP IS 22 03 52 e N 27 48 
3 1P z 06 11 19 d +ti 0.8 • K 30 04 

1PcP I, 12 14 d +1 0.5 e l'1 30 54 
epP • 13 05 eL z 34,0 1i 30 
1ScP • 15 21 d +i o.6 14 1P z 09 52 26 +1 1 

3 ePKP I, 12 43 45 15 eP z124802 
3 • z 12 56 25 16 eP z 04 30 19 

Very weak arrival Weak. 
4 1P II 08 41 07 16 eP z 17 09 19 
4 eP z 09 54 17 Wealt. 
4 eP z 14 23 09 17 • I 03 22 35 

Ver;v wealt and emergent. 17 eP I 05 24 39 
4 • z 16 05 20 17 1P I 11 21 00 U 9 1 

· Verf wealt. 1P N 00 a 4 5 
4 eP IS 23 12 00 1P • 00 • 1 o.8 
5 eP • 06 35 27 1 I 21 54 d 1i 1 • II 36 19 • If 27 37 
5 1P a 12 42 32 u 1 1 18 If 29 46 111 4 4 
5 • a 16 59 30 escs B 30 35 5 e z 20 19 53 e B 32 14 6 1P IS 00 31 53 et z 46.o 

Weak. Not well developed. 
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Date Phaee h m 8 A T Data Phase h m 8 A T 

JUL 17 8 z 11 49 34 JUL 24 aL z 32.0 
17 eP z 12 38 06 24 8 z 14 52 38 
17 e z 12 50 40 25 aP N 01 06 25 
18 8 z 00 41 52 Local. 
18 8 z 09 07 10 25 1P z 11 16 06 u ¾ i Weak. 25 8 z 22 50 25 
18 8 z 10 09 01 26 eP z 06 57 45 

Weak. 27 8 z 06 48 50 
18 1P z 13 32 48 u 1 1 27 eP z 14 19 07 
18 1P z 19 07 46 27 1P z 14 55 25 
18 1P z 19 47 31 27 1P z 18 54 27 d ¾ es N 50 25 28 8 z 01 41 17 
18 e z 20 01 f5 28 8 z 02 58 29 
18 8 z 21 52 14 28 8 z 05 44 47 
19 ePKP z 13 20 29 28 aP • 08 54 39 19 8 z 14 46 18 Very emergent. 
19 eP z 20 37 53 1PP z 59 05 d ., 5 Weak. 1PP z 59 07 u 2 2.6 19 eP z 21 48 33 1 • 59 20 d 21 4t 20 eP z 10 07 36 8 Z 09 00 00 

1P z 37 u t 1 eSKS N 05 14 es N 17 33 5t e • 09 49 20 1P z 11 22 45 D1f.t'erent shock? 20 8 z 13 07 47 eL z 14.5 12t 25 20 el' z 15 48 53 28 8 z 13 22 22 
1(PcP)z 49 09 29 e z 00 43 24 20 8 z 19 03 40 29 8 z 09 21 56 Very weak, 29 8 z 10 05 42 20 e z 21 00 48 29 e z 15 59 07 20 e z 21 20 26 29 1P a 17 26 53 u 1 1 21 eP z 00 34 29 First movement 1n 21 e z 06 02 54 the t1memarlt. Very emergent. es n 36 27 e z 03 06 es e 36 27 e z 03 24 eL z 50.8 eL z 07.4 eP'P' z 54 18 21 e z 06 15 20 30 8 z 02 23 13 21 eP z 06 47 07 30 8 z 02 38 08 21 1P z 07 11 47 30 8 z 05 57 13 21 eP z 13 26 10 30 e z 07 50 20 21 1P z 19 46 08 d ¾ e z 51 09 es N 32 02 30 e z 08 11 39 eP z 06 30 17 30 e z 17 05 51 1pP z 30 25 d 1t t 30 e z 20 56 50 1PcP z 31 53 u 1 31 eP z 07 44 30 22 eP z 10 45 35 31 e z 10 54 00 23 ePKP z 01 04 19 Near or local. eSKP z 07 40 31 1P z 20 18 07 u 1t i BL z 53.1 AUG 1 eP z 02 32 03 Not well developed. 8 • 33 14 23 eP IS 06 30 34 1P z 06 36 23 e z 31 38 8 z 13 18 10 23 8 z 13 38 52 Very weak. 23 e z 22 37 33 8 z 13 31 14 24 eP lll 02 08 28 Weak. 24 eP z 02 36 42 BP • 19 44 52 24 eP z 06 13 38 ePKP z 48 59 24 8 z 06 22 42 Could be PP. 24 1P z 10 07 06 u t 1 8 z 20 00 01 24 1P z 10 58 48 d i 2 ePKP & 00 04 55 24 eP z111238 

1t 2 1PKP a 01 01 32 u ~i 1.6 1 z 47 u o.8 1PP & 03 46 4 2 es N 20 54 1 4 eL Z 53.0 es e 56 2 eP s 07 55 06 8 1' 21 48 1 5 2 • lll 14 56 54 
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Date Phase h m s A T Date Phase h m s A T 

AUG 2 eP z 15 08 11 AUG 14 eP z 07 02 52 
2 eP z 22 03 52 14 1P z 08 19 38 u 4 
3 1P z 06 11 19 d 1½ o.8 e z 23 ~5 

1PcP z 12 14 d 1 0.5 1S N 26 44 s 
epP z 13 05 e N 27 48 
1ScP z 15 21 u i 0,6 e N 30 04 

3 ePKP z 12 43 45 e N 30 54 
3 e z 12 56 25 eL z 34,0 1½ 30 

Very weak, 14 1P z 09 52 26 u 1 1 
4 1P z 08 41 07 15 eP z 12 48 02 I 
4 eP z 09 54 17 16 eP z 04 30 19 
4 eP z 14 23 09 eP z 17 09 19 

Very we-alt and 17 e z 03 22 35 
emergent. eP z 05 24 39 

4 e z 16 05 20 1P z 11 21 00 u 9 
Very weak. 1P N 00 8 4 5 

4 eP z 23 12 00 1P e 00 • 1 0,8 
5 eP z -06 35 27 1 z 21 54 d 1t 1 

e z 36 19 e N 27 37 
5 1P z 12 42 32 u 1s N 29 46 8 4 4 

ePcP z 44 00 eScS & 30 35 
es N 49 33 e E 32 14 

5 e z 16 59 30 eL z 46,0 
5 e z 20 19 53 Not well developed, 
6 1P z 00 31 53 e z 11 49 34 

Weak, eP z 12 38 06 
7 e z 09 58 11 e z 12 50 40 

Local. 18 e z 00 41 52 
7 eP z 15 46 49 18 e z 09 07 10 
7 1P z 16 22 38 u 2 18 e z 10 09 01 

es E 31 58 18 e z 11 22 40 
e N 32 21 1 5 18 1P z 13 32 48 u 
eScS N 32 43 1¼ 5 18 1P z 19 07 46 
ex z 33 30 18 1P z 19 47 31 
eL z 46.0 es N 50 25 

L - ·,vaves not well 18 e z 20 01 15 
dt:veloped. 18 e z 21 52 14 

9 eP z 10 10 07 19 ePKP z 13 20 29 
e N 19,0 19 e z 14 46 18 
eL z 38,0 19 eP z 20 37 53 

11 e z 18 50 54 19 eP z 21 48 33 
11 e z 00 02 Li2 20 eP z 10 07 36 
11 1P e 04 16 29 1P z 37 u i 1 

Local, es N 17 33 5t 
11 e z 21 08 09 20 1P z 11 22 45 
11 e z 22 10 35 20 e z 13 07 47 

Very emergent. 20 eP z 15 48 53 
11 e z 22 16 49 1PcP? z 49 09 u 

Very emergent. 20 e z 19 03 40 
13 eP z 09 42 39 Very weak. 

1 z 40 20 e z 21 00 48 
13 eP z 14 09 13 20 e z 21 20 26 
13 eP z 14 34 53 21 eP z 00 34 29 
13 eP z 16 11 22 21 eP z 00 34 29 
14 ePKP z 02 45 50 21 eP z 06 02 54 
14 1P z 06 32 49 u 11 o.8 Very emergent, 

1P N 32 49 4 2 e z 03 06 
1pP z 33 32 d 6 2 e z 03 24 
e z 34 01 4 1, eL z 07.4 
e z 35 26 21 e z 06 15 20 
1ScP z 37 36 u 2 ~t 21 eP z 06 47 07 
1S N 39 59 n 1 21 1P z 07 11 47 d 
e z 40 05 ~ 3 21 eP z 13 26 10 
1Sc8 N 42 20 8 4 6½ 21 1P z 19 46 08 d ¾ 
eL z 53,0 1½ 15 22 1P z 06 25 20 u 1 
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Date Phase h m 8 A T Data PhaBB h m 8 - A T 

AUG 22 1pP z 25 26 d 4 i AUG 30 8 z 07 50 20 
1PcP z 26 56 u 3j e z 51 09 
es N 32 02 30 e z 06 11 39 

22 eP z 06 30 17 30 e z 17 05 51 
1pP z 30 25 d 1j i 30 8 z 20 56 50 
1pP z 31 53 u 1 31 eP z 07 44 30 

22 eP z 10 45 35 31 e z 10 54 00 
23 ePKP z 01 04 19 Near or local. 

eSKP z 07 40 31 1P z 20 16 07 u 1j i eL z 53.1 SEP 1 e z 11 07 25 
Not well developed. 2 eP z 00 13 27 

23 eP z 06 30 34 2 eP a 05 48 08 
8 z 31 38 eP e 10 

23 e z 13 36 52 eP N 16 
23 8 z 22 37 33 2 eP z 09 57 05 
24 BP z 02 08 28 eP N 09 
24 eP z 02 36 42 es N 10 05 44 
24 BP z 06 13 38 2 ePIP z 14 39 23 
24 8 z 06 22 42 

1 
eSKP z 42 44 

24 1P z 10 07 06 u t 2 eP z 20 29 50 
24 1P z 10 58 48 d ¾ 2 e z 21 46 13 
24 eP z 11 12 38 3 eP z 06 17 32 

1 z 47 u 1t 0.8 eP e 36 
es N 20 54 1 4 3 1P a 14 49 17 u 
es 8 56 eP e 17 
8 N 21 48 5 3 eP e 21 57 45 eL z 32.0 eP z 48 

24 8 z 14 52 38 eP - n 52 
25 eP N 01 06 25 4 eP a 01 42 12 

Local. 4 eP a 04 42 22 
25 1P z111606u ¾ i 4 e z 11 38 27 
25 e z 22 50 25 Weak. 
26 eP a 06 46 50 4 BP z 12 38 28 
27 eP z 14 19 07 4 eP z 22 47 56 
27 1P z 14 55 25 Weak. 
27 1P z 18 54 27 d ¾ 1 5 eP a 01 34 29 
28 e z 01 41 17 Wealt. 
28 e z 02 58 29 5 eP z 03 20 55 
28 e z 05 44 47 5 e z 07 13 18 
28 eP z 08 54 39 5 e ze 07 27 25 

Very emergent. 5 1P z 07 29 15 u 
1PP z 59 05 d 3 5 5 eP z 07 34 10 
1PP z 59 07 u 2 2.6 5 ex ze 07 46 30 
1 z 59 20 d 2½ 4½ 5 ePKP z 11 55 06 
e Z 09 00 00 Weak. 
eSKS N 05 14 5 eP a 14 02 23 
e z 09 49 5 eP z 19 10 27 

Separate ehooll:Y 6 eP z 00 29 42 
eL Z 14.5 12j 25 ePKP z 05 13 44 28 8 z 13 22 22 7 ePKP a 07 07 40 

29 e z 00 43 24 7 ePKP 10 25 54 29 e z 09 21 56 e z 26 06 
29 e z 10 05 42 eSKP z 29 14 
29 e z 15 59 07 7 e a 11 03 34 
29 1P z 17 26 53 u 1 1 8 e z OJ 26 31 

Piret movement in 8 eP z 08 53 17 
time mark. 8 e z 09 40 16 es n 36 27 8 eP z 13 30 25 es e 36 27 9 1P z 00 20 58 u 1 1 eL z so.a eP e 58 eP'P' z 54 18 eP N 21 OJ 

JO e z 02 23 13 es e 27 05 JO e z 02 38 08 Very emergent. 
30 e z 05 57 13 eL z 29.0 
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Date Piiase h m 8 A T Date Phase h m e A T 

SEP 9 1P z 05 03 42 u SEP 26 eP z 10 20 35 
9 1P z 09 11 06 u i 1¼ 26 1P z 12 10 11 d 4 1 

eP e 07 1Pn N 11 
9 eP ze 12 21 38 eP 8 12 

10 eP ze 07 03 39 26 1P z 18 59 27 
Near? eP n 30 

10 ex z 17 40 46 es N 19 10 27 
,'leak. 27 ex Zne 02 52 42 

11 eP z 13 25 00 Near? 
11 1P z 13 51 03 u 1¼ i 27 eP z 04 20 32 

1P e 03 w 1 eP ne 37 
epP z 52 5;! es N 30 39 

27 eP z 04 30 55 
11 1P z 23 32 40 u eP no 58 

1P e 40 w 27 ePKP z 05 18 18 
1P N 40 8 27 eP z 06 09 00 
ipP z 50 u 27 ePn 8 02 

13 eP e 09 12 13 27 eP ll 11 40 29 
13 eP e 12 55 08 27 eP zne 14 50 10 
13 oP z 16 33 20 Near? 

1pP z 34 30 u 27 1P ze 22 48 31 
14 eP zne 12 41 09 eP n 31 

e N 37 28 ePKP ze 00 45 09 
eL z 45.7 28 eP z 04 2j 14 

15 1P z 04 34 01 u 28 1P z 14 29 02 d 13 t 1P e 01 0 1P e 02 e 14 
18 E 43 32 8 1P n 02 n 4 
eScS E 51 1pP z 20 54 u 4 7 

15 eP ze 18 53 41 1pP N 54 e 7 7 
es e 19 02 12 1pP z 58 d 3 1 

17 eP e134611 1 z 31 02 d 
4½ 

1 
17 eP e 14 34 18 1 N 32 23 8 2 
17 e e 20 36 48 1PPP z 48 d 3 3 

Near. es z 36 20 
19 1P z 01 04 55 u 18 E 21 e 7 10 
20 eP z 10 09 36 1S N 22 n 26 4½ 

Weak. 1$ e 22 e 
20 1P z 11 36 57 1ScS E 37 52 e 5 9 
20 eP ze 16 14 22 1ScS N 53 8 15 8 
20 e z 17 06 40 1ScS e 55 w 
20 oP z 18 56 23 ieS N 39 47 n 12 11 
23 1P 18 54 40 u isS E 47 w 4 

1P z 18 54 40 u 1SS N 40 35 8 6 5 
24 eP z 01 55 05 eP 1P1 z 58 24 
24 1P z 08 33 48 u 2 3 e z 45 

eP ne 52 28 1P z 14 40 56 u 
ipP z 34 02 d 3 H 

eP no 56 
1 z 13 d ~t 28 1P z 14 53 06 u 
1PP z 37 0~ u 28 eP zno 23 35 22 
1 N 2 n 4 2 1P z 24 u 
1 N 43 57 8 1½ 3 29 eP z 02 12 38 
1 z 44 20 u 1 ~t 1P z 39 u 
1S N 44 31 n 5 eP Nne 39 
ePKKP z 51 29 e n 13 29 
eP'P' z 09 00 01 eL E 16.7 
eL z 08.5 29 e s 06 48 45 

24 8 z 09 20 13 Noar'l 
Weak. 29 1P a 06 49 32 u 

e z 32 29 iP z 07 15 15 u 
24 eP z 09 23 15 29 1P a 08 21 50 u 6 1 
24 e z 17 28 01 oP n 50 

Near 1P N 51 a it 25 eP z 16 49 25 iP z 51 u 
es N 59 51 iS e 28 41 e 5 
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Date Phaee h m a A T Date Phaee h m 8 A T 

SEP 29 es n 41 2 2½ OCT 10 eP n 32 
18 K 42 e 1½ 4 1PcP z 54 26 u 
18 N 44 a 8 3 1PcP • 26 w 
escs e 30 42 11 eP z 20 38 52 

29 e z 10 23 28 Very weak. 
Near? 12 eP z 16 54 36 

30 eP z 03 11 39 eP • 39 
30 eP z 12 18 50 12 1P z 10 08 47 u 
30 eP z 13 55 44 1P e 47 • 

OCT 1 1P z 07 23 50 eP N 49 
1 e zne 09 35 48 1S N 18 21 a 

Near. e N 20 07 
ex zne 22 23 57 14 eP z 03 21 44 

Near. 14 1P z 14 19 58 u 
2 eP z 11 37 48 15 1P z 06 03 53 d 

Very emergent. 1P e 54 d 
2 ePKP z 12 46 54 eP n 54 

Very weak and ePcP z 05 15 
emergent. 15 eP zne 09 51 54 

2 eP z 20 51 32 17 ePKP z 14 57 21 
eP Nne 36 ePKP • 24 
es N 58 31 17 e e 18 03 13 
eL Ii: 21 09.5 18 eP z 13 53 30 

2 eP z 21 11 21 Near? 
3 eP zne 06 09 59 18 1P z 19 18 32 d 
3 eP z 13 54 03 eP n 32 
3 eP z 14 09 08 18 eP zn 19 51 30 
4 1P z 01 10 10 Near? 

ePcP z 11 05 19 eP ze 13 01 43 
4 ePJCP z 05 44 48 Near? 

Very emergent. 19 ePKP z 18 47 15 
eL z 06 16.0 Very emergent. 

4 eP z 07 05 48 ePKP ne 30 
Coda ot 8 minutes. 20 eP z o6 50 17 

4 eP z 08 25 41 Near? 
4 e zne 09 48 45 20 e z 12 33 35 

Near? Very weak and 
4 eP z 20 57 45 emergent. 
4 eP z 20 57 45 20 1P z 16 05 39 
4 e zne 23 09 50 eP n 39 

Near? eP e 40 
5 ePKP z 00 14 54 e N 09 29 

eSKP z 18 02 20 eP z 21 40 08 
5 ePlCP z 11 56 15 eP e 12 

Weak. 21 eP N 00 28 14 
5 e ane 14 32 10 es N 37 07 

Near? Short period 1netrumenta 
5 eP z 16 17 15 not recording. 

Very emergent. 21 eP z 07 13 31 
5 1P z 21 17 08 u 21 eP z 15 14 35 

1P e 08 • 24 1P z 00 02 28 
eP n 09 eP n 28 

6 eP zne 12 58 13 24 eP z 00 28 08 
Near. eP n 09 

7 eP ze 04 03 49 eP e 12 
7 e z 13 28 35 24 1P z 09 16 37 u 2 0.4 
7 1P z 16 57 49 u eP n 38 

eP Nne 49 eP e 38 
8 Recording interrupted e a 50 

by blizzard. 1PcP z 17 15 2 o.,:, 10 1P z 03 55 40 u 2 1PcP • 15 • .3 0.3 eP ne 40 1PoP n 15 10 1P z 18 53 32 u epP IS 18 27 
1P • 32 w e • 20 30 
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Date Phase h m 8 A T Date Phase h m 8 A T 

OCT 24 1S N 24 00 n 2½ 5 NOV 5 eP ze 10 04 13 
eScS N 25 34 1 4 1P zne 14 u• 
eSS E 27 15 6 eP z 00 53 09 

24 eP e 23 Weak. 
eP n 23 6 eP ze 05 10 15 

25 1P z 04 42 35 d 7 ! Very emergent. 
1P e 35 w 2 es N 20 14 
1P n 35 B 4 "2 6 eP ze 06 16 19 
18 e 43 09 e 7 eP ze 03 09 40 
18 n 09 n 7 eP ze 04 37 40 
es z 09 7 eP ze 06 27 39 

25 ePKP z 10 22 37 eL NE 33.9 
ePKP e 51 8 1P z 02 57 51 u 

25 eP z 20 51 14 eP ne 51 
eP n 15 8 1P z 06 29 52 u 

26 1P z 08 35 16 u eP ne 52 
eP ne 16 8 eP z 10 10 13 
epP z 37 12 9 1P z 19 21 56 u 
1S N 42 37 n 2 6 9 eP zne 23 50 57 
eScS N 44 06 1S e 51 01 

26 eP zne 17 47 02 10 eP z 02 47 42 
27 1P z _05 51 15 eP ne 43 

1P e 15 1X N 52 19 
27 ePKP z 22 51 30 1S E 57 03 e a 10 

e z 40 19 e 04 • 6 
e z 52 17 es N 07 
eSKP z 51~ 56 1ScS N 49 n 2i 5 

27 1P z 23 07 47 u iScS e 51 • 1 2½ 
1P e 47 w 1ScS E 52 

28 eP zne 08 29 20 eSS E 03 00 19 
es e 55 eL z 09.9 

29 eP z 02 33 48 10 1P z 03 44 58 
30 eP zne 15 15 43 eP ne 58 

Near. 1S e 45 07 
30 1P e 19 48 14 10 eP z 03 55 07 
31 eP zne 02 13 44 eP e 14 
31 eP ze 04 35 20 es e 04 04 30 
31 eP z 10 37 56 es N 36 

eP e 57 1ScS N 05 16 
31 eP zN 15 34 32 10 1P z 05 37 41 u 

eP ne 34 eP ne 41 
e N 37 37 10 eP z 06 00 26 
eL N 42.1 eP ne 30 

NOV eP zne 20 00 30 1PPP N 04 48 n 
Near. rn E 09 55 e 

2 eP z 16 29 38 1S N 57 B 
Weak, eL z 23.5 

2 1P z 18 41 03 u 2½ 1 L-waves weak, 
eP n 03 10 eP zne 12 45 12 
es I!: 49 43 1S e 17 
1S N 44 n 2 4 10 eP ze 18 13 48 
eScS N 51 20 11 1P z 06 32 44 u 

3 1P e 0':J 58 16 1P e 46 • eP zn 16 1pP z 48 
1S e 19 ePcP z 34 09 

3 eP ze 10 36 19 11 e ze 11 56 55 
es E 45 52 12 eP ze 00 29 31~ 

3 eP e 11 26 03 12 eP z 01 43 10 
4 eP ne 18 02 42 eP e 13 

Near. 12 eP Zll B 09 45 22 
5 eP zne 00 47 54 12 1P z 1 7 11 12 d 
5 eP z 04 03 31 eP e 13 
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Date Phase h m • A T Date Phase h m a A T 

NOV 12 1PcP z 59 u NOV 27 eP ze 03 33 45 
12 eP zne 21 42.2 epP z 34 13 

Near. 27 eP zne 04 10 20 
13 1P zne 17 31 08 unw l i Near. 

1P N 08 a 3 4 27 1P z 08 45 20 
1 II 52 eP e 20 
1PcP z 32 ·44 27 eP z 14 08 30 
1S N 37 55 a 6 10 28 eP ze 01 41 12 
eSS n 41 23 e e 54 
iSS E 29 28 1P ze 03 19 41 
eL E 42.9 28 eP z 05 22 45 

14 1P z 16 44 42 u 28 1P z111110 
eP e 43 28 eP z 11 54 50 
ePcP z 45 21 28 1P zne 21 00 40 2 2 

15 ePKP ze 16 49 36 1P N 41 a 1t 4 
eP zne 21 12 21 1 ze 43 
1S e 25 es z 02 59 

16 ePKP z 02 07 57 es N 09 17 
iVeak, eL N 09 17 

17 ePKP z 06 16 08 eL E 22.9 
18 eP zne 12 47.5 Not well developed. 

Near. 29 eP ze 06 47 04 
1P zne 19 29 59 29 eP zne 11 00 14 
iS e 30 02 29 eP ze 17 50 14 

19 1P zne 02 38 14 ue 29 1P z 21 53 24 
eL 42.9 eP e 24 

19 eP ze 16 29 53 29 eiP z 22 31 13 d 1t 1t 
Dittrscted? 1P z 16 d 12 1 

19 eP z 19 37 56 1P e 16 u 
20 ePKP z 12 59 43 1P E 16 e 2 6 

Very weak and 1P nN 17 e 
emergent. 1P z 17 d 8 3 21 eP ze 18 09 20 1PcP N 23 n 6 3 22 eP z 16 08 56 1PcP n 23 n 2 1t 22 1P z 16 15 16 1PcP z 24 d 30 1 

1 zne 20 1PcP z 24 d 22 3 1 z 23 1PP z 34 02 11 6 3 
23 1P zne 22 13 48 u 2 1S N 40 45 a ~i 7 
24 eP ze 04 56 22 1S E 45 w 9 24 eP z 08 01 19 1ScS N 41 11 a 7 5 
24 1P zne 16 12 54 1PKKP z 50 28 d 1 1 

1 e 13 21 1P 1P 1 z 58 19 d 4½ 3 1 e 27 1 z 59 20 u 3 3 
25 ePKP z 04 30 24 iSKPP z 23 01 36 d 2 2 

Wealt, 1 e 03 00 w 4 5 25 eP :ae 22 47 18 30 eP ze 19 41 55 
Strong microselama. 30 eP zne 21 10 52 

1 ne 29 Very weak. 
es N 57 28 30 eP :ae 22 20 53 
oL Z 23 20.0 30 eP e 23 24 35 

Not well developed. 0 49 26 1P z 05 22 18 u 1t 2 Near? 
eP e 18 DEO 1 eP z 11 09 31 

26 eP zne 12 33 40 1 eP ze 12 56 23 Near, 1 1P z 14 04 17 u 
26 1P zno 15 31 18 1 eP z 19 33 48 1S n 38 2 eP z 08 24 16 26 1P z 15 35 53 u 2 eP z 14 41 37 

1P e 53 • 3 eP ze 04 02 24 eP n 53 4 1P z 00 39 18 d 26 eP ze 23 08 25 4 1P e 18 e 
e n 32 4 eP zne 01 18 59 Near. Near. 

27 eP ae 03 33 45 4 eP 118 03 46 00 
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Date Phase h. Ill 8 A '1' D1ote Phase h m • A '1' 

DEC 4 1PKP z 03 56 59 d 2 1½ D.EC 12 1P zne 09 57 34un 
ePKP ne 57 03 e • 10 00 17 
1PKP z 07 u 8 2 12 1P zne 18 48 57 u 1i 1 
aPKP 1( 07 1pP z 49 21 d 3 1¼ 
• z 58 57 es N 57 06 
i{PP) z 59 32 u 7 ~t 12 eP zne 18 55 39 
1SKP z 04 00 06 d 5 Near. 
eSKP z 00 21 10 12 12 1P z 19 21 27 d 
1PKS N 00 ~8 e 8 4 13 Short period instrument• 
iSKI.P z 11 18 u 10 15 not working. 
eSS E 16 56 13 ePlU' z 02 04 11 
eSSS E 21 50 iSKP z 07 32 u 3 5 
eL z 4!1. 5 eSllS N 13 17 

L-wavee continue tor e N 15 08 
3 hours. e z 16 15 

4 ePKP z 13 39 17 eL z 53.0 
4 eP z 13 43 56 14 1P z 12 33 25 

Near. eP ne 25 
6 1P z 09 4'.:I 45 u 15 eP z 15 50 50 

eP ne 46 16 1P z 03 55 51 u 
e z 55 03 16 eP z 08 50 34 

6 eP zne 12 27 31 16 eP zn 14 10 07 
Near. 16 1P z 19 14 03 d 

6 eP zne 16 06 46 17 eL z 06 19.0 
Near. 17 e1P z 14 00 50 

7 eP z 02 45 54 e1P e 51 
7 eP zne 03 27 28 e1P nEe 52 

1P z 2'.;I u 1P z 55 u 40 1 
7 eP ze 16 05 24 1P n 55 • 34 1 

e n 26 1P z 55 u 70 ~t Near. 1P N 55 e 100 
7 eP zne 17 18 50 1pP z 01 19 d 30 4 

Near. 1PP z 03 03 22 u 1~ 9 8 eP zne 00 02 00 1ScP n 05 07 d 6 2 
Near. 1S e 09 35 e 32 4 

8 eP z 01 4~ 20 15 E 35 • 23 8 
8 eP z 19 28 51 1S n 36 n 18 4 

eP ne 53 18 N 36 n 80 5 Nta,r. 1S z 37 n 10 ~t 9 eP z 15 08 46 1Sc8 E 10 23 e 18 
9 eP z 15 08 46 iScS • 29 e 24 5 
9 1P ze 16 00 07 uw 10c8 z 43 u 10 10 

eP n 08 eSS N 14 14 20 15 
9 1PKP z 22 27 25 u eL E 17.2 

10 e1P z 14 47 21 1P'P' z 29 27 u 15 7 
1P z 23 d. 2 2 18 1P z 20 52 48 
eP Nne 23 1P e 52 
1PcP z 30 d eP n 52 

10 1 z 48 07 e z 58 
e z 49 54 18 e z 22 09 10 
1S E 56 44 e d 9 19 eP z 06 00 53 
1S z 48 u 7 19 eP z 23 01 20 
1S N 49 n 7 20 eP zne 01 24 06 
1ScS N 57 31 8 6 7 Near. 
eSS N 15 00 35 20 eP 11 29 35 
8 z 04.5 eP ne 46 
eL II 11.4 21 1P II 17 55 04 u 

10 eP z 16 04 24 22 1P • 09 01 54 10 1P z 17 04 36 eP n 54 eP • 36 eP z 56 10 eP z 17 45 18 25 eL II 17 22 
11 eP zne 08 40 56 26 1P z 12 17 38 u 2 
11 1P ze 09 13 2f u 
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Date 

DEC 26 

27 
27 

27 

28 
28 

Phase h m 8 . A 

eP 
1pP 
1pP 
1PcP 
1PcP 
1X 
1P 
1P 

ne 38 
z 43 d 2 
e 44 
z 19 15 d 3 
e 15 d 4 
z 18 
z 07 24 17 d 

zne 19 09.6 
Near. 

eP zne 23 23 36 
Near. 

eP z 14 48 58 
1P zne 19 11 52 d 

T 

i 
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Date 

DEC 28 
29 
29 
31 

31 

Phase h m a 

1pP z 11 02 
1P z 15 23 06 u 
eP z 19 20 13 
1P z 14 34 53 u 
eP n 53 
eP e 58 
epP z 35 04 
1pP Z 05 d 
1PcP z 37 37 u 
1$ N 40 15 a 
1S E 16 e 
eL Z 43.5 
eP z 21 24 04 

A T 

4 2i 
3 3 
2 1 

18 5 
2 5 

HALLETT STATION. 

Amplitudes given 1n the Hallett section ot the bulletin are in 
millimetres, read directly from the records. 

APR 4 
5 
5 

7 
7 

8 

8 

9 
9 

9 
10 

1P Z 11 11 07 
ePlCP Z 03 09 46 
eP E 07 38 48 
1S E 45 19 
eScS E 48 28 
1P Z 05 15 02 
. P zN102547 
1P Z 49 
1S N 35 24 
1S E 30 
18 Z 36 
1PS N 36 11 
iPS Z 42 
1 Z 38 35 
1 E 48 
eSS E 40 06 
1ss N 57 
1SS Z 41 04 
eSSS E 43 52 
1$8S Z 44 25 
i N 20 09 10 
e Z 14 
i E 42 
1 N 47 
e N 11 17 
e E 21 06 08 
e Z 27 
e N 07 53 

L N 12 52 
1 z 00 03 03 
1PKP'I z 00 41 31 
iPPP Z 44 44 
1 N 48 04 
ePS Z 51 30 
ePPS Z 52 54 
e(SS) N 56 47 
e(P'P') E 59 27 
e E 04 28 
ePKS Z 11 23 49 
L Z 58 07 

8 z 21 34 
ePKP z 09 28 21 
1 z 41 28 

0.1 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.3 
0.2 

0.2 
0.2 
0.1 
0.2 

0.2 
0.3 
0.1 
0.2 
0.2 
0.3 
0.1 

1 
11 
15 
16 
19 
15 
13 
12½ 
16 
14 
24 
14 
18 · 
14 

20 
20 
20 
14 

14 
10 
10 
20 
15 
15 
10 

APR 10 

10 
10 
10 

11 
11 

11 
12 
12 
13 

13 
14 

15 

16 

16 
16 
16 
17 

17 

18 
18 

ePKP z 11 49 10 
ePKP Z 17 
ePP Z 51 25 
1PKS Z 52 30 

PKS zE 33 
ePPP z 54 10 

0.2 16 
0.4 19 
1.6 10 
0.3 10 

ePS E 12 01 40 0.3 15 
e z 02 34 
18S Z 08 53 
1SS E 59 
1SSS E 13 50 

L Z 30 15 
ePKP z 13 39 15 
1P z 14 39 01 
eP z 13 53 40 
1S E 14 01 11 
1(PPS)E 02 28 21 
eP z 06 54 23 
1S E 07 02 35 

L E 11 43 
eP z 14 31 14 
ePKP z 11 10 20 
8 z 22 06 40 
eP z 10 23 16 

o. 7 14 
1.0 16 
o.6 23 
3.0 25 

No long-period 
records April 13-14. 

eP z 15 51 41 
1P zE 19 27 56 1.6 12 
es z 36 27 
Recorde disturbed by 
strong winds. 
1(P) a 09 57 53 
1(8) z 58 45 
eP z 10 29 34 
1P z 15 20 18 
1P z 18 29 23 
1P z 08 17 01 
18 E 24 21 
1(88) E 28 51 
1(8) K 14 43 26 
L N 15 02 
PKP z 07 19 04 

8 II 09 23 24 
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Date Phase h m S A T Date Phase h m S A T 

APR 18 e z 10 27 12 MAY 2 eP z 22 14 07 
19 eP z 08 14 23 e z 16 52 
19 eP z 08 39 41 3 e z 01 52 36 
19 eP z 08 50 27 3 i(S) N 02 08 21 
19 1PKP z 16 03 53 0.1 1 L N 49,8 
19 ePKP z 22 38 28 0.2 2 3 eP z 07 15 53 
20 eP z 00 19 35 3 1P z 12 26 02 
20 1P? z 02 02 39 es N 34 12 
20 p zE 06 54 19 3 1P z 14 56 03 

iS NE 59 20 3 eP z 15 57 26 
20 eP z 07 07 27 3 eP z 19 52 24 
20 1P zN 12 41 38 0.1 1 4 1P z 02 14 21 

i(PP) N 45 26 0,3 12 4 1S N 10 26 29 0,3 14 
1S E 50 34 1.0 14 6 eP z 02 53 45 
19 N 411 0.1 16 6 eP z 11 45 42 

20 . eP z 15 48 06 6 eP z 21 54 25 
21 1P z 13 12 14 8-9 Records disturbed by 
21 ePcP z 21 26 39 1 1 blizzard, 

ePP z 30 16 1 1 10 eP z 00 34 30 
ePP E 54 0,3 11 10 1P z 08 07 23 
1SKS E 37 12 o.6 >12 11 eP z 22 20 56 
1SKS NE 21 0,8 >20 12 eP z 04 56 19 
1SKK.S N 38 31 0,7 18 12 eP z 11 38 48 
1PS E 40 18 0,9 25 1 z 39 41 
iSS N 45 39 0,7 15 · 12 1P z 13 03 16 
iSSS E 49 44 0,8 28 12 eP z 23 39 27 
1SSS N 50 03 0,8 28 16 1P z 15 05 53 

24 ePKP z 19 29 36 17 1P z 02 51 26 
ePP z 32 23 21 1P z 01 25 17 0.1 1 
ePP N 34 0.2 7 ePP z 29 07 0.1 2 
iSS N 50 49 1. 2 16 25 1P z 14 35 29 

25 ePKP z 02 45 03 o. 1 1 25 eP z 18 59 57 
ePP zN · 48 02 0.1 1 29 eP z 07 37 57 
Recording interrupted April es N · 47 26 
25-27 for installation of 29 eP z 07 50 25 
new seismometer cable, 29 1P z 08 01 57 

27 eP z 11 39 33 29 e z 19 09 17 
27 eP z 17 22 09 30 eP z 00 28 11 
27 eP z 22 06 50 iS NE 35 41 
28 p zN 01 36 15 0,2 2 iSSS E 40 59 

1P z 21 0,4 14 30 eP z 09 10 47 
1S ZN 46 34 0,3 25 30 eP z 14 43 32 

28 e z 05 09,7 30 eP z 19 51 14 
29 e z 09 45,2 30 1P z 21 06 31 
29 e z 10 23 32 31 1P z 02 27 09 0,2 2 

e z 24 35 ipP zNE . 29 06 o. 1 2 
29 eP z 21 07 36 0.2 8 

1S N 17 06 o. 1 3 
29 e z 23 21 58 15 NE 35 56 0.3 8 
30 Records disturbed by strong 0.3 10 

winds. e N 36 20 0,4 14 
MAY 1 Records d1t1turbed by strong 31 eP z 20 14 57 

winds. 31 !~~~ z 20 26 51 
2 1P z 02 01 12 JUN 1. z 05 36 45 

15 N 11 12 1 e z 20 28.2 
2 eP z 06 47 26 4 eP z 17 13 48 0.2 2 
2 eP z 10 40 42 0.2 1 1PP z 15 39 0.3 12 

15 N 45 41 1, 1 25 ePP N 42 0.2 12 
2 e z 11 48 29 1 z 16 41 0,2 14 
2 e z 11 58 57 ePoS z 18,7 0.3 10 
2 eP N 21 46 49 18 z 20 51 0,4 10 

iP z 52 18 NE 55 0.5 24 
es z 55 26 0.3 12 
1(8) N 34 1 E 22 39 0,3 8 
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Date k'haae h m 8 A T Date Phase h m B A T 

JUN 4 eScS E 24 07 0.2 16 JUN 18 1 z 25 19 
eScS N 13 0.7 15 1 z 35 31 
1 E 28 10 18 1P z 18 04 40 

4 1S E 22 52 08 1P z 40 0.3 11 
e E 58 49 eP N 04,7 0,2 10 

5 1P ZE 02 35 43 1PP N 06 31 0,8 12 
e ZN 39.15 1PP z 34 0.5 12 
e E 39,5 1S N 11 36 1. 5 15 

5 1P ZE 02 50 55 i(S) z 48 1, 2 16 
e ZE 54 40 Records disturbed by 

5 e NE 10 41,8 blizzard, 
5 e N 22 5.3,5 19 1P z 01 38 41 0.1 1 
6 1P Z 20 02 06 0,2 8 1$ N 45 46 0,4 10 

eP N 02,2 19 eP z 08 11 09 0.1 2 
1S NE 12 10 0.3 10 1S N 19 23 o,6 21 

7 eP z 07 24 50 High winds. 
9 BP z 03 25 41 22 ePP z 06 37 47 0.1 · 4 1 z 26 18 23 1P z 00 02 00 0,2 2 

10 1P Z 01 11 45 0.3 8 1P z 00 0.5 10 
i(P) NE 11 52 0,2 10 i(P) NE 05 0,7 8 

0,3 15 1 z 03 12 0.2 3 es z 20,2 1 z 06 31 1.0 11 
1$ N 20 22 0.9 20 1 z 07 47 1.0 12 
iS E 25 o.6 16 iS N 11 30 0,7 12 

10 1P Z 03 26 17 0.2 6 iS E 33 1,0 15 es z 35 55 0,3 15 i(S) z 12 03 0.9 13 s NE 36 03 0.3 10 23 1P z 00 48 20 
0,2 10 24 1P z 11 08 07 

11 e z 04 01.7 :~:~ E 13 47 11 1 z 07 15 03 N 13. 8 
11 e z 13 32 48 0.1 1 24 eP z 11 32 24 11 1P zN 14 57 37 0.4 2 25 eP z 16 16 08 

ePP z 59 41 0.2 2 26 L ZNE 03 30ca 
iS zNE 15 04 00 0.2 7 26 e z 11 2~ 53 1,5 10 26 eP z 13 06 45 

2.5 18 26 e z 17 17 15 11 1 z 17 39 42 27 1PKP Z 00 28 45 0.4 11 11 1P z 19 02 55 0.2 1 ePY.P :.I 46 1PP • 06 47 o. 1 2 ePKP E 54 0.2 10 1SKS NE 13 30 0.5 20 1PKP N 57 0.2 10 
0.3 18 1PP z 31 14 0,7 15 12 ePKP z 00 12 55 ePP z 16 0,1 2 eSS N 32 08 1PP NE 28 0.7 12 12 1P z 06 13 12 0.5 16 iS N 15 03 1PK8 ZNE 32 21 0.7 12 1S z 09 o.6 14 1S E 13 0.8 14 12 ePKP z 08 46 05 1PKS z 24 0,3 14 eSS N 09 04 33 1PPP E 34 17 0.3 8 12 1 N 10 00 30 1SKS z 35 29 o.6 13 12 eP z 10 15 28 1SKS g 36 05 0.3 7 13 ePKP z 10 59.7 0,1 1SKS N 13 0.4 13 13 eP z 20 33 38 1SKS E 38 24 0,5 15 14 ePKP z 06 43 28 0.1 l.PS E 41 53 o.& 25 14 e z 08 47.2 1PPS E 4.3 25 o.6 12 Records disturbed by 1PP8 N 29 1, 2 25 blizzard. 1SKKS N 44 36 0.7 12 15 1P z 00 55 00 0,1 2 iSS N 49 13 1, 2 10 1P z 018 0,2 10 136 E 36 2,0 25 1S Z 01 04 48 0,4 17 27 <IP z 12 58 56 15 ePKP z 18 38,0 28 eP z 00 43 11 15 eP a 19 37 18 L ZNI 58.5 17 1P z 06 26 42 28 eP z 19 01 02 18 eP & 15 21t 28 e z 22 52 35 
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Date Phase h m ii A T Date Phase h m 8 A T 

JUN 28 e z 23 31.4 JUL 13 

Hii 
E 09 56 2.0 25 

29 1P z040814 Z 09 56 32 3.0 25 
29 1PKP z 08 06 27 14 N 03 38 10 3.0 15 
29 eP z 22 14 35 Local. 
29 1P z 22 46 54 14 1P E 06 31 54 1. 5 2 
29 ePKP z 22 52 20 1pP N 06 32 34s 12.0 12 
29 Ht~ N 23 18.9 1pP E 06 32 34W 4.0 12 

E 19.9 1PP E 06 34 24w 3.0 8 
z 20.3 1ScP N 06 37 008 4.0 16 

JUL 1 eP z 02 31 25 1.0 1 ePcS E 06 37 38 2.0 14 
2 eP z 22 04 10 1.0 1 15 N 06 38 14n 30.0 12 
3 eP z 06 10 40 0.5 1 15 E 06 38 30.V 3.0 10 

ePP - z 06 12 2) 1 .o 1 1ScS E 06 39 49w 15.0 12 
3 e z 06 36 07 1.0 1 14 1 N 06 39.8 10.0 17 
3 e z 09 58 50 0.5 1 ~~~~ N 06 42.6 15.0 14 
3 1P z 10 05 1 1. 0 1 E 06 42.3 25.0 15 
3 1PKP z 12 43 37d 1.0 1 14 1P N 08 18 428 3.0 7 
3 e z 17 20 12 0.5 1 1P E 08 18 42w 3.0 8 

e z 17 23 32 0.5 1 1 N 08 19 45n 3.0 8 
4 1P z 08 41 02d 1.0 1 1PP N 08 20.2 2.0 14 
4 e z 19 38 32 0.5 1 ePP N 08 20 40 4.0 15 
4 1P z 23 12 42 1.0 1 1PcS N 08 24 31n 4.0 16 
4 1P z 12 41 47\l 1.0 1 ePcS E 08 24 40 4.0 34 

1P z 12 41 47u 2.0 13 1S N 08 25 10n 25.0 15 
1S z 12 48 20d 3 . 0 1" 15 E 08 25 20e 8.0 28 ., 
15 N 12 48 10 0 .4 16 1ScS N 08 28 32n 8.0 8 
e55 z 12 51 33 2.0 15 1ScS E 08 28 37e 25.0 35 
1~ScS~Z 12 51 56d 3.0 12 15 e z 09 36 42 5.0 1 
1 ScS N 12 51 44 ePKP z 09 56 23 5.0 1 

5 e z 17 01 43 0.5 1 e z 10 53 35 5.0 1 
1P z 00 31 15 1.0 1 16 e z 16 27 57 0.5 1 

7 1P z 16 22 05u 1.0 1 1P z 16 56 04d 0.5 1 
9 1P z 07 57 07 1.0 1 16 1P z 17 09 04 1.0 1 

1 N 07 58.2 3.0 18 17 eP z 05 24 40 0.5 1 
Local? 1 z 05 24 5113 1.0 1 

9 1P z 10 10 02u 1. 0 1 17 1P z 11 20 23 6.o 1 
10 uP z 04 43 45 1.0 2 1P N 11 20 23s 2.5 7 
10 ep z 08 1C 49 0.5 1 1S N 11 28 11 e 2.5 32 

"(S) z 08 12 05 2.0 2 17 ePKP z 18 57 25 1.0 1 
Local. 18 ePKP z 01 34 04 0.5 1 

10 e z 09 25 51 0.5 1 18 ePKP z 01 38 46 0.5 1 
ePP z 09 22 27 2.0 10 18 eP z 02 34 55 0.5 1 
18 N 09 30 07n 2.0 22 u~~ N 02 37 58 12.0 16 
1PS Z 09 31 43d 2.0 18 z 02 38 04 2.0 17 
e~PSS~N 09 36 04 2.0 25 19 e z 07 41 27 1.0 1 
e PSS Z 09 40 53n 2.0 15 19 e z 15 54 54 0.5 1 
iSSS N 09 40 53n 2.0 15 19 eP z 21 48 10 0.5 1 

L Z 09 51. 7 20 1P z 10 08 03u 1.0 1 
11 1P z 23 52 14 1.0 1 20 e z 13 32 46 0.5 1 
11 ePKP z 23 56 40 1.0 1 20 1P z 15 48 17 1. 0 1 
12 e z 07 49.7 2.0 25 1(pP) z 15 48 28 1.5 2 

e N 07 51.2 2.0 21 21 1P z 00 34 42 1.0 1 
12 1P z 21 07 38u 1.0 1 21 1(P) z 02 08 42 1. 5 1 

=~~~ N 21 16 56 1.0 10 21 eP z 06 01 50 2.0 2 
N 21 32 2.0 20 u:~ ~ 06 04 11w 20.0 17 12 BP z 22 10 03 0.5 1 N 06 04 37s 15.0 16 

e N 22 41.4 2.0 20 e E 06 07 46 1.0 10 
13 1P z 09 42 02d 1.0 1 21 eP z 06 46 27 0.5 1 

1P N 09 42 028 2.0 7 21 1P z 07 11 17 1.0 1 
1P Z 09 42 07u 2,0 8 21 e 15 10 14 1.0 1 
es Z 09 50 00 2.0 12 1P z 19 45 24d 1. 5 1 
es E 09 50 00 3.0 18 ePP z 19 47 01d 0.5 1 
e Z 09 51 56 2.0 14 es z 19 51 5!i 2.0 7 e(L) N 09 56 2.0 25 eeS z 19 53 04 2.0 14 
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Date 

JUL 21 

22 

22 
23 
24 

24 

24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 

26 

28 
28 
28 

Phase h m s A T 

1SSS Z 19 56 41u 
1 20 04 08 

L 20 08.1 
1P z 06 24 36d 
i(pP) z 06 24 44u 
ePP z 06 26 08u 
eP Z 06 24 34 
e(pP) Z 06 24 44 
1PP Z 06 26 09u 
1(pP) N 06 24 43n 
1PP N 06 26 09s 
1S Z 06 30 29u 
iSS Z 06 33· 47d 
1SS N 06 33 35 
eP z 06 29 41 
e z 22 38. 45 
1P z 02 08 45u 
1P Z 02 08 43d 
1P N 02 08 49u 
1P E 02 08 49e 
i(pP) z 02 09 01u 
es z 02 18 02u 
1S N 02 17 59n 
1S E 02 17 58e 
iSS z 02 22 21n 
1 Z 02 26 29d 
1 Z 02 28 41d 
eL Z 02 JO 
el. N 02 30 
eP'P' z 02 36 45 
eP z 03 58 34 
eP z 06 12 46 
es E 06 18 43 

e
e(LL) E 06 22.6 

( ) N 06 23 26 
1r z 10 06 ~6u 
1 z 10 59 53u 
1P z 11 12 01d 
1P Z 11 12 01 d 
eP N 11 12 01s 
ipP z 11 12 08u 
lpP N 11 12 11 
ePP N 11 13 14 
iPP Z 11 13 19 
iX Z 11 21 09 
eP z 13 50 12 
1P z 14 52 15 
e 14 20 38 
1 ( S) E 1 3 54 11 
iP z 14 52 15u 
eP z 15 02 43 
eP z 21 26 59 
eP z 22 51 03 
e
1

(P
5

) z 22 52 50 
( ) E 23 01 21 

e N 23 05.0 
1 Z 23 06 19u 

N 23 11 23s 
e E 23 05.0 
eP z 06 56 58 
1S E 07 02 05w 
eP z 01 40 38 
eP z 02 58 34 
eP z 08 54 34 

3.0 8 

1.0 1 
2.0 1 
1.0 3 
2.0 2 
3·.o 11 
5.0 07 
2.0 56 
3.0 
7,0 15 
7.0 12 
3.0 16 
1,5 1 
0.5 1 
1. 0 1 
3.0 10 
1,5 7 
1.0 10 
1.5 8 
2.0 12 
1,5 15 
2.0 14 
2.0 17 
2.0 10 
2,0 18 

1.0 1 
1. 0 1 
0.5 1 
2.0 · 12 
3,0 14 
3,0 14 
2.0 1 
1. 0 1 
1 .o 1 
2.0 2 
2.0 1 
2.0 1 
2.0 8 
2.0 14 
3.0 14 
3.0 20 
0.5 1 

1 ,o 1 

0,5 1 
1,0 ,1 
0.5 1 
0.5 1 
1.0 1 
1.0 18 
4,0 22 
3.0 19 
4,0 15 
2.0 13 
1.0 1 
2,0 13 
1.0 1 
0.5 1 
0.5 1 
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Date 

JUI, 28 

28 
29 
29 

29 

29 
30 
30 
30 
30 
30 

31 

31 
AUG 1 

1 
2 

2 
2 
2 
2 
3 
3 

4 

4 

4 
4 
4 
4 

Phase h m a A T 

1P Z 08 54 33u 4.0 07 
1PP z 08 58 57u 1,0 2 
1PP Z 08 58 56u 15.0 20 
iPPP Z 09 01 07u 6.0 11 
i(S) Z 09 05 21u 14.0 28 
i(PS) Z 10 08 05d 
1 Z 10 12 39u 
e 09 1 o 01 1. O 1-
eP 10 04 58 1.0 1 
1P 17 27 05d 4.0 1 
1P Z 17 27 06d 4.0 11 
1P E 17 27 06e 3.0 11 
1S Z 17 36 46u 4.0 16 
1S E 17 36 50e 11.0 12 
eSS Z 17 41 47 4,0 25 
eSS E 17 41 58 5.0 20 

e(PKXP)z 17 45 06 2.0 1 
L Z 17 50,2 12,0 24 

1P z 22 09 54d 3.0 1 
Local. 

eP 
eP 
e(S) 
e 
1P 
1P 
1P 

z 22 19 22 1~0 1 
z 02 22 03 1,0 1 
z 02 24 48 2.0 18 
Z 07 27 38 I , 0 1 
z 07 51 37d 2,5 1 
z 13 53 17d 1.0 1 
z 21 51 44u 7.5 1 

Local, 
eP z 07 43 23 0,8 1 

1 
1 
1 

1P z 10 52 36d 4,0 
eP z 20 17 23 0,3 
eP z 06 36 05 1.0 
1P z 17 05 33u 1,0 1.5 

1 eP z 02 19 20 0,5 
1S z 02 24 36u 1,0 1 
e L 02 28,2 
1X z 09 30 04u 
eP z 09 52 08 
ePltP z 12 40,6 
eP z 13 27,9 
eP z 06 55 32 
1P z 08 24 03d 
1S N 08 30 43B 
iS E 08 30 44e 
i~SS) N 08 35 46n 
1 SS E 08 35 22e 
1 S6) z 08 35 31d 
1P z 00 50 29d 
iPP Z 00 53 08u 
es zoo 59 52d 
16 N 00 59 46n 
16 E 00 59 47w 
iScS Z 01 00 34d 
1SSS N 01 08 01n 
1SSS Z 01 08 11d 
eP z 02 12 19 
1P z 02 30 49d 
eP z 09 35 14 
1P z 21 18 50d 
1 z 21 18 55u 
1PcP Z 21 19 58u 
1S Z 21 27 12d 
18 N 21 27 13n 
1S B 21 27 16w 

0.8 1 
0,8 0,8 
0.3 1 
0.3 1 
0.5 1 
0,9 1 
1.6 20 
3.5 15 
3,0 10 
0.25 7 
0.25 12 
1 1 
2 8 
2 14 
3 12 
4 12 
2, 5 12 
4.0 20 
1.5 9 
0.8 1 
1.0 1 
0.7 2,5 
1.0 1,7 
2,2 1,2 
2.1 9 
4,0 20 

11.5 22 
13,0 15 
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Date Phase h m 6 A T Date Phase h m 6 A T 

AUG 4 1SSS z 21 31 25d 4 ,5 28 AUG 14 e z 20 01.7 0 • .3 1.2 
1S$ N 21 31 27n 5.5 22 ' 14 e z 20 5~ 06 0.3 1.3 
1sss z 21 33 39u 4.0 12 15 1P r.: 12 07 5ou 1.0 1 
1SSS N 21 33 21n 5.0 12 15 1P z 20 55 34 2.0 1.2 
1SSS E 21 33 22w 5.5 11 1P z 20 55 34u 3.5 12 

5 eP z 04 }8 29 0.3 1 1pP z 20 57 20d 1.0 1 
1 z 04 38 35d 1.0 1 1pP z 20 57 21d 2,5 14 

5 1P z 07 59 06d 1.0 1 1s z 21 03 58d 2.5 12 
5 1P z 08 23 48u 1.2 1. 2 1SS Z 21 08 50d 2.5 15 
5 1P z 13 08 30u 1.0 2 16 1P z 03 37 04u 1. 5 1 
7 1P z 19 49 20d 2.0 1, 2 ePcP 03 37 25 1.0 1 

1PcP z 19 50 17d 0.7 1 16 1P z 12 08 16u 1, 7 1,2 
1pP z 19 51 09d 1 1,2 1P z 12 08 21u 2,U 12 
es ,z 19 56 14 0.8 1.7 1PcP z 12 08 40d 1,3 1,6 
ePP z 19 52 03 1, 2 14 iPcP z 12 08 44d 2.0 10 
es z 19 56 13 1, 7 15 1S z 12 17 54d 2.0 15 

8 1P z 03 25 .36d 0.7 1 16 1P z 14 59 19u 0.3 1 
8 1P z 10 01 27 0.3 1 1PcP z 14 59 44 0.8 1, 6 
8 eP z 11 38 24 0.5 1 16 1P z 18 39 OOu 1. 2 1 

Local? eL z 18 54.5 4,0 23 
8 ex z 2235.3.3 0.5 1 16 eP z 23 45.7 0.5 1.8 
8 eP z 22 47 01 0.3 1 1P z 23 45 43d 1.2 10 
9 1P z 02 40 55d 4.0 1 ePP z 23 49.8 0.5 3 

es N 02 50 24 2. 0 7 1PP z 23 49 36u 1. 8 10 
9 eP z 16 48 58 0.8 1 i(SkS)Z 23 55 56d 7 
9 eP z 22 02 23 0.3 1 1S N 23 57 11B 5.0 10 

10 eP z 00 05 47 0.2 1.3 1PS z 23 58 29u 6.5 8 
10 eP z 02 07 18 0.3 1 1SS N 24 04 01B 7.0 24 
10 1P z 02 26 51u 1 .8 1.2 1SS z 24 04 09d 8.5 12 
10 eP z 04 ~5 30 1 .o 1. 5 i SSS z 24 07 41u 3.5 21 

1S N 04 13 26s 1.2 12 eL z 24 18; 23 25 
iSSS N 04 19 21n 1 .5 16 17 1P z 02 32 28d 1.0 1 

10 eP z 12 11 28 1 1 1PcP z 0 2 32 51d 1 .2 1. 6 
1X z 12 12 23u 1 1 17 1P z 04 .37 20d 1.0 1.5 

11 eP z 05 19 26 1.3 1 • 2 17 . 1P z 12 18 04d 0.8 1.2 
12 eP z 07 21 08 0.7 1. 2 18 1P z 00 00 37u 0.3 1 
12 ex z 13 29 02 0,5 1.2 18 HU z 05 13 20 0.3 1 
12 1(P) z 20 35 16d 0.5 1 z 05 16 43 1,0 15 
12 eP z 22 27 50 0.5 1 N 05 16 13n 2,2 16 
13 eP z 00 14 57 0,3 1 1X z 05 18 17d 1. 7 06 

e z 00 15 03 3.0 1 1/l 1P z 06 39 38d 1,3 1.2 
Local, 1P z 06 39 37d 2.8 10 

13 1P z 03 47 58 3.0 1 e(P) N 06 40 05 0.5 1 
Local. 1X z 06 44 21d 3.9 11 

13 eP z 09 47 08 o • .3 1X N 06 44 05B 6,0 1 
1 z 09 47 20u 1.0 L z· 06 45, 1 10 · 17 

Local, 18 1P z 06 49 41d 0.5 1 
13 ePKP z 12 18 55 0.3 1 18 1P z 08 17 44d 0.5 1.3 

ePKS z 12 2.3 05 0.3 1 18 1P z 08 49 58u 2.0 1. 6 
13 eP z 12 29 58 0.5 1.6 eP Z 08 49 58 1. 2 4 

1S N 12 37 35B 3.0 22 eP N 08 49 53 0.5 2 
13 1P z 14 55 19u 0,5 1 1 z 08 50 25u 2.0 1.6 
13 e z 17 44 01 0.5 1. 2 e Z 08 51 09u 2.2 14 

e z 17 47 44 o.5 1, 1 1PPP Z 08 54 41d 2.3 17 
13 eP z 18 00 43 0.3 1 1PP z 08 53 34u 1 • .3 4 

e z 18 03 23 O,j 1 ePPP N 08 54,8 1.5 19 
14 1P z 04 06 29 0,8 1 es Z 09 00 46 2,0 14 

e z 04 12 19 0,3 1 1s N 09 00 34n 2.2 12 
14 ePKP z 09 37 19 0,3 1 1SB N 09 05 42n 4,0 7 
14 ePKP z 09 53 32 0 • .3 1 e Z 09 10 06 4,0 18 
14 1P z 13 56 09 0,5 1 eP'P' z 09 14 31 0.3 1 
14 e z143812 0.3 1. 2 eL z 09 20 51 7,0 35 
14 1P z 18 35 45u 1.0 1 18 e z 12 30 19 1, 0 1 

ipP z 18 36 32d 1.0 1 e z 14 34 17 0,5 1.2 
es a 18 42 09 0.3 1 18 1P z 16 11 14u 1, 1 1 
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Date Pheee h m 8 A T Date Phaae h m 8 A T 

AUG 18 eP z 21 41 20 0.2 1 AUG 23 1S z 02 20 18u 3.5 12 
1 Z 21 45 36d 2.0 23 1S N 02 20 178 14.5 21 

18 iPKP z 22 01 26u 1.0 1.6 iSS z 02 24 48d 1.1 14 
ePIP Z 22 02 1.5 20 iSS N 02 24 55B 12 ? 
1s N 22 09 56n 2.2 12 1 z 02 29 23d 0.8 17 
ePKXP z 22 11 10 0.3 1 1 N 02 29 07B 6.0 31 
1 Z 22 12 56 4.0 17 ePKXP z 02 31 26 0.3 1 
e N 22 12 51B 3.0 20 23 1P z 02 43 12d 1.5 1.2 
ex Z 22 18 58 2.0 10 23 1P z 07 01 23u 0.3 1.2 
eL Z 22 38.1 1.0 32 23 1P z 11 49 OOu 0.5 1 

19 1P z 00 22 17u o.8 1.2 23 eP z 12 00 36 0.3 1.2 
1 z 00 26 06u o.8 1 23 1P z 13 44 42u 2.3 1. 2 

19 1P z 02 52 ~1u 1.8 1.2 1pP z 13 45 05d 22 1. 6 
e z 10 56 34 o. 5 1. 6 23 e z 16 26 32 0.5 1. 2 

19 1P z 11 45 01 1.0 1.6 eL z 16 52 1 26 
1P z 11 45 02d 3.0 11 23 e z 17 15 35 o.8 1 
1P N 11 45 02d 1. 8 11 23 eP z 20 19 17 0.5 1 
es z 11 53 34 2.0 12.0 23 1P z 23 02 40d 1 .o 2 
1S N 11 53 41B 2.5 8 ipP z 23 03 01d 1 .o 2 
1S E 11 53 34e 2.5 8 eL Z 23 26,9 3.0 22 
eSS N 1i 57 30 10 1.5 24 eP z 01 11 39 0.8 1.2 

19 1PKP ·Z 21 50 51d 0,7 1 24 1P z 01 38 12d 1,0 1.2 
20 1P z 04 54 14d 0,5 1 24 1P z 15 12 45d o. 5 1,3 
20 iP z 06 37 31u 0,8 1 eL z 15 22 ?..5 22 
20 iP z 07 12 29u 1. 5 o. 1 24 eP z 17 32 45 0,3 1 

Local, 25 1P z 14 00 28 0.5 1 
20 1P z 12 12 15u 1.3 1.2 25 1P z 15 04 43 0.5 1 

1P z 12 12 17d 4,5 12 25 1P z 15 23 12 0.3 1 
1P N 12 12 17s 2. 1 12 1 z 15 23 14 8,0 1 
es z 12 20 23 2,0 14 1P z 15 23 12d 2.8 15 
e z 12 28,1 3,2 39 1P N 15 23 10B 3,2 18 

20 e z 12 16 07 0,5 1,2 1S z 15 25 29u 16 14 
20 e z 12 24 04 0,3 1 1S N 15 25 296 14 15 
20 eP z 18 51 11 0,5 1 25 1P z 16 53 47d 0.3 1 

1S ,I 18 53 47 3.0 20 25 1P z 18 /42 18d o.s o.8 
20 iP z 22 36 05d 0.5 1 25 eP z 21 23 09 0.3 1 
20 eP z 22 11 54 o.8 1 1 z 21 23 11d 0.5 1 
20 1P z ~3 07 14d 0.5 1. 2 26 ePKP z 07 01 58 0.3 1 
21 1P z 05 5L1 27d 1,0 1,6 26 1P ?, 11 41 18u 3.8 1 
21 e z 08 08 24 0.3 1 1P z 11 41 18d 8,5 14 
21 e z 12 01 39 0.5 1 1P N 11 41 236 1. 8 10 
21 e z 1 /4 57 46 1,0 1 1PP z 11 44 45d 3.0 13 
21 1P z 17 34 55u 0,8 1 ,2 1 z 11 51 18d 12.0 1,8 
21 e z 18 19 50 0.5 1.6 13 N 11 51 30n 6,5 15 
22 eP z 06 29 18 0.5 1,2 1(PS) z 11 52 30d 7.8 14 
22 iP z 08 07 08d 1.2 1.6 26 e z 11 59 47 0,3 1 

1 z 08 07 47u 3,0 1,2 26 eP z 12 22 13 0,3 1 
eL Z OA 33,7 26 eP z 14 12 07 0-3 1,2 

22 1P z 15 39 19d 0.5 1,2 es N 14 22 36 18,0 1.7 
22 iP z 16 45 47u 0.3 1 .o 1SS N 14 29 42n 6.o 24 
22 1P z 16 53 23u 0.7 1. 6 26 1P z 18 34 44d 1,0 0.8 

iP z 16 53 21.;d 1,5 ? 26 1P z 20 04 25u 0,3 1 
1P N 16 53 24n 1,0 ? iP z 20 04 25d 1,8 7 
1$ N 17 01 16n 2.2 15 1X z 20 04 27d 2.0 1.2 

22 ePKP z 18 42 07 0,3 1, 2 ipP z 20 05 05d 2.2 10 
22 1P z 19 03 33u 1.0 1 .2 1S z 20 13 33d 1.8 15 
22 eP z 23 39 41 0,8 1, 2 es N 20 13 55 1,5 10 
23 1P z 02 11 04d 4.2 1.2 27 eP z 00 15 23 1.0 1 

1P Z 02 11 04d 7.5 6 27 1P z 07 50 23u 0.8 1.5 
ipP z 02 11 46d 2.0 1.2 Local. 
ipP Z 02 11 41d 8.o ? 27 1P z 21 04 09u 2.2 1 
1pP N 02 11 42B 4,3 ? 1X z 21 08 26d 0.3 1 
ePP N 02 13 35 22.0 17 28 eP z 11 37 46 0.3 1 
1 Z 02 19 49d 1 ., 7 28 eP z 19 58 16 0.3 1 -~ 
1 N 02 19 54s 3,8 16 28 eP z 23 34 39 1,0 1 
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Date Phase h m 8 A T Date Phase h m 8 A T 

AUG 28 1P z 07 29 58u o.6 1.6 SEP 6 1P z 00 29 55d 1.0 1.3 
29 1P z 07 56 38d 0.3 1 epP z 00 30 24 1.1 1.0 
29 1P z 12 57 54d o.6 1 8 z 00 33 57 0.3 1.0 

i(PcP)z 12 58 22u 1. 5 1 6 1P z 01 28 OOd 0.3 1.0 
29 1P z 14 10 49d 0.5 1.2 6 ePKP z 05 13 31 0.3 1.3 

i(PcP)z 14 11 56u 0.3 1 ePKKS z 05 27 30 0.3 · 1 
29 eP z 23 18 57 1 0.8 7 1P z 06 12 55u 0.4 1.2 
30 1P z 14 40 25tJ 0.5 1 7 ePKP z 07 07 30 0.3 1 . 

Local. ePcPPKP Z 07 17 06 1.0 3 
30 1P z 1b 37 07d 0.5 1 1PcSPKP 07 19 08 1.0 4 

eL Z 17 23 2.0 24 eL Z 07 46 
SEP 1 e z 12 54 0.5 1 7 ePKP z 10 25 28 o.8 1 

1 e z 13 09. ·1 0.2 1 1 z 10 27 25u 1.4 4 
1 e 19 03.1 0.3 1 eL Z 11 03 
1 e z 21 43.1 0 . 5 1 8 1P z 13 29 55 
2 eP z 05 47 30 0.7 1 9 1P z 00 21 08 

es Z 05 55 17 1.4 15 1 z 00 22 52 
2 eP z 05 47 27 0.5 1 9 1P z 04 50 53d 
2 eP z 09 56 27 0.5 1 9 1P z 05 03 08d 1.9 1.0 

1 Z 09 56 35u 1.0 11 9 1P z 09 10 29d 1.2 1.0 
e z 10 02 50 0.2 1 i(S) Z 09 19 05d 3. 8 
es N 10 04 29 1.3 11 1S E 09 18 37d 3.2 7 
e(S) z 10 04 35 2.0 09 1 E 09 25 01w 6.2 20 

2 e z 12 49 28 0.5 1 eL Z 09 27.3 4.5 37 
2 1PKP z 14 39 11 1 9 1P z 12 20 22d 2.2 1.2 
2 1 z 14 41 02d 0.2 6 1S E 12 21 47 1.0 14 

ePKKP z 14 48 56 0.2 1 Local. 
ePKKS z 14 52 41 0.3 1 i(S) Z 12 22 13d 4.0 18 

2 e z 19 02.4 0.5 1.2 9 eF z 20 14 37 0-3 1.2 
2 1P z 20 29 18u o.8 1.2 10 eP z 11 52 25 0.3 1 
2 1PKP Z 21 46 17d 0.1 1.2 10 eP z 14 55 05 0.3 1 
3 1P z 04 48 32u 0.3 1.2 10 1P z 15 40 02 0.5 1.2 
3 eP z 06 16 54 0.3 2 11 eP z121141 0.3 0.8 

1 z 06 16 59u 0.8 1.6 1 z 12 11 45u o.8 0.1 
e(L) Z 06 35.6 1.3 30 Local. 

3 e z 07 31 0.5 1. 5 1 1 z 12 11 50d 7.0 o.8 
3 1P ll 14 i..8 32U o.8 1 11 1P z 13 24 20u o. 6 1. 0 

1 z 14 50 12u 1.2 0.3 11 iP ;t 13 50 24d 1.2 1.0 
ipP z 14 50 23d 1.6 0.5 e(P'P')z 13 22 31 0.3 1.0 

e(PKKP)z 15 13 37 11 e z 14 36 25 0.3 1.0 
e~P~ z 00 33 43 0.3 2 e 21 14 38 00 0.5 1.2 
e 8 N 00 40 30 2 20 

=~~~ z 15 02 1. 5 25 
1 Z 00 41 55u 2.2 15 N 15 02 1 25 

4 1P z 01 41 37u 0.7 2 11 eP z 19 19 41 0.3 1 
4 e z 07 56.3 0.3 1 11 1P z 23 32 01u 7.2 1.2 
4 eP z 08 25 04 0.3 1 1P Z 23 32 01d 2.0 4.0 
4 eP z 12 37 55 o. 5 1.3 1P N 23 32 01s 1. 0 5. 0 
4 eP z 22 17 47 0.3 0.8 eP E 23 32 01 0.3 1 

e z 22 18 10 0.3 1.3 es Z 23 39 58 1 18 
4 1P z 22 47 26d 0.7 1.0 es Z 23 39 58 1 18 
5 1P z 01 24 41u 0.7 1. 2 es N 23 39 58 a.a 10 
5 e z 03 20 15 0.3 1 18SS Z 23 46 42u 2.0 ? 
5 1 z 03 25 31u 0.5 1.0 eL Z 23 47 2 . 0 33 
5 1P • eL N 23 48 1.5 20 
5 i(P) z 07 10 10d o. 5 1. 2 12 ePKP z 00 46 35 0.3 1 

e z 07 12 36 0.5 1.3 eSKS z 00 53 44 o • . ~ 1 
1(8) Z 07 17 38u 2.3 10 iPKKP Z 00 56 34u 1.5 ' 5 e z 07 26 45 0.8 1.4 ePKKP E 00 56 47 1.5 20 
e z 07 29 40 0.3 1.1 e Z 01 03 11 2.0 34 

5 ePKP z 07 44 18d 0.4 1.4 eL Z 01 20 3.5 30 
dSKS 07 50 56 0.3 1.3 12 1P 00 03 58u 0.3 1 

5 e a 09 05 42 0.3 1 12 1P z 08 26 06u 1.0 1.4 
5 e z 09 34 32 0.3 1 eL Z 09 05 3.0 26 
5 1P z 19 10 43d 1.0 1.1 eL E 09 0.5 2 22 
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Date Phase h m a · A T Date Phase h m 8 A T 

SEP 12 ePIP z 17 45 39 0.3 1 SEP 24 isS Z 08 44 03d 11 20 
13 1P z 00 03 58u 0.3 1 isS N 08 44 07a 50 50 
13 i(P) z 09 12 10d 0.3 1.0 i(PSP)z 08 44 37u 1 -4 

1P z 09 12 54d 0.9 1,2 ePKKP z 08 52 18 0.5 1.2 
1 N 09 19 56n 1.5 16 eP'P' z 09 00 07 a.a 1.2 
e E 09 23 19 1.5 24 1P'PXS z 09 03 39d 1.0 9 
e Z 09 30 51 1.0 16 1 z 09 20 14 

:g~ z 09 34.9 1.3 15 24 1P z 09 23 02u 0.5 1 •. 1 
N 09 34.9 2.0 1.6 25 1P z 02 24 30u 1, 1 1.6 

13 1P z 12 55 24d 2.0 1.0 25 i~PKP~z 06 09 39d 1.0 1 .5 
13 1P z 16 32 38u 0.3 1.0 e PKS z 06 13 15 1.0 1.5 
14 1P z 00 13 22 0.3 1.2 eL Z 06 56.8 
14 1P z 06 24 ·51u 0.5 1.6 25 eP z 07 21 58 , 0.5 1.0 
14 1P z 12 40 08d 0,8 1.2 e Z 07 24.5 1,5 21 

1 z 12 40 20d 2,0 1.2 25 e z 07 27 10 2.0 18 
eL z 12 43,0 o.8 15 25 1P z 08 32 03d· 0.5 1. 2 

14 eP z 14 07 27 0.3 1 eL Z 10 12 1.4 20 
15 1P z 03 35 22u 0.5 1,4 25 1P z 11 37 38u o.a 1,6 
15 1P z 04 33 50u 1.0 1.0 25 1P z 14 19 31u 0,6 1,2 

ipP z 04 34 57u 0.5 1.2 eP'P' z 14 47 39 0.3 1.2 
1s E 04 43 14 3.5 6 e z 14 47,7 a.a 1. 0 

17 u:~ z 06 31 30u 0.7 1.0 25 e(pP) z 15 22 19 0.3 1.0 
17 z 08 55 52d 1,3 1.2 25 1P z 16 28 41u o.8 1.6 
17 1P z 13 45 52d 0,3 o.e 25 eP z 16 42 19 0.3 1. 1 

e z 14 34 37 0,5 1 25 1P z 16 49 02d 0.3 1,2 
e Z 14 43 22 1 • 2 ? 1P z 16 49 03u 1.2 10 
eL z 14 54.7 2,0 43 1pP z 16 49 11d 1,0 1,2 
eL E 14 53.1 2,5 27 1 Z 16 49 33u 1,5 14 
eL N 14 53,1 3,0 25 es E 16 59 07 1,0 7 
e z 21 51 0,3 1 1S N 16 59 10n 1,0 'l 
eL Z 22 03,5 1,9 17 i~SXS~N 16 39 15a 1.2 7 

18 1P z 03 24 19d 0.3 o.a 1 SXS Z 16 59 15d 1.2 6 
1 z 03 24 37u 0.8 11 25 · 1P z 16 56 37u 1.0 1,3 

18 1P z 03 58 13u 0.5 1.2 25 1P z 18 09 59d 0.3 1.0 
18 eP z 12 34 33 0.3 0,8 e z 18 10 44 0.3 1.0 

1 z 12 34 49d o.8 1.0 25 1P z 21 21 09u . 0.5 1.6 
18 eP z 20 07 23 0.3 1 25 eP z 22 29 27 0.3 1,0 
18 1P z 00 50 27u 0.5 1,2 25 eP z 23 45 58 0.3 1.0 
18 1P z 01 04 18u 0.5 1,2 26 eP z 02 44 27 0.3 1.0 
19 e(P) z 23 38 33 0.5 1.2 26 eP z 06 13 18 0.3 1, 1 
20 eP z 18 55 48 0,5 1. 2 26 1P z 06 43 02u 0.3 1.3 
20 p z 19 21 33u 0.5 1,6 e Z 06 48 23 1.6 8 
21 1P z 09 48 41d 0,5 1.5 26 eP z 07 09 24 0,3 1.0 
22 1P z 06 04 18u 0.5 1,2 26 eP z 10 20.1 0.3 1.1 
22 1P z 06 47 49u 1.3 1.0 26 eP z 10 34 04 0.3 1. 1 
22 1P z 08 56 11u o. 5 1.2 26 1P z 11 10 13d o.8 1.6 
22 1P z 09 33 56u 0.7 1. a 26 e z 12 08 08 0.3 1.0 
22 e(P) z 09 42 01 0.5 1.6 26 eP z 14 33 26 0.3 1, 1 
22 1 z 09 45 17u 0,3 1,3 26 1P z 18 59 1.0u 1.4 1,1 
22 1P z 18 54 03d o. 5 1. 6 26 eP z 20 28 38 0.3 1.2 
23 eP z 01 54 28 0,5 1,6 26 1P z 21 45 19d 0.3 1,6 

eL N 02 16 26 1P z 22 18 35u o. 3 1,6 
24 e(P) z 08 33 29 0,8 ? 27 ePKP z 00 43 31 0.3 1.2 

1P z 08 33 31d 1,8 1.8 27 eP z 04 19(18) 1,5 1,2 
1P N 08 33 34d 1,2 4 eP Z 04 19 20 'l 0,5 
eP Z 08 33 35 1. 2 4 ex z 04 19 27 2,2 7,0 
1pP Z 08 33 50d 5 8 e(PKS)Z 04 28 23 1. 8 5,0 
ipl' N 08 33 50n 10 10 ex Z 04 30 00 1.0 8,0 1s z 08 43 40u 1 5 iX N 04 30 01B 5,0 1,0 1S N 08 43 41n 5 12 1S N 04 30 06a 7,3 7.0 1S Z 08 43 45u 14 12 1S E 04 30 06w 2.0 1,4 
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Date Phase h m 8 A T Date Phase h m B A T 

SEP 27 18 Z 04 30 11 3.9 ? SBP 29 eP z 17 46 58 0.3 1.1 
27 ePKP z 05 18 13 0.3 1.2 30 1P z 12 18 31u 0.3 1.6 
27 1P z 06 08 43~ 1. 2 1. 5 30 eP z 13 54 07 0.3 1 

ePPP Z 06 13 56 1.0 20 OCT 1 1P z 07 23 19d 0.9 1.0 
es Z 06 18 16 1. 2 20 1 1P z 21 47 11d Local? 
eL Z 06 33 2.0 40 2 1P z 03 42 07u Local. 

27 1P z 22 47 08d 4.8 1.0 2 1P z 11 37 31d 0.7 1.5 :rn~ N 22 49 15 1.4 15 eL Z 12 10.5 1 25 
E 22 49 15 1.0 15 2 ePKP z 12 47 13 o.6 1.3 

Local. eP8 z 56 49 0.9 10 
e(S) Z 22 49 20 1.6 20 e z 13 01 57 1.2 6 

28 ePKP 00 43 32 0.3 1.3 eS8 N 02 54 1 • 5 10 
28 ex z 00 46 49 0.7 5 eL z 21 1.3 23 

ex Z 00 46 51 1. 3 10 2 1P z 14 04 59u Local? 
28 eP z 04 22 51 o.6 1 .6 2 eP z 15 58 11 0.3 1.8 
28 iP z 07 15 01 0.5 1.2 e z 16 04.2 1.0 26 
28 iP z 14 28 23u 7.0 1.6 2 iP z 20 52 14d 1. 3 7 iP z 14 28 23 11.2 4 iP zN 15d 0.9 1.2 . 

1P E 14 28 24e 2.0 7 18 z 59 49d 5.0 16 
iP N 14 28 24e 6.o 10 1S N 54s 13.5 17 
ipP z 14 30 10d eL z 21 08.0 3.8 50 
1pP N 14 30 10s 19.5 14 2 eP z 21 11 24 . 0.5 1.2 
1pP E 14 30 10e 6.0 1.0 2 1P z 23 54 43u 
1PPP N 14 31 156 12 14 3 eP z 06 09.7 0.5 1.3 
1S N 14 35 09e 15 15 Records disturbed 
18 z 14 35 10d 2.9 9 by high wind. 
1Sc8 N 14 36 06e 31 17 4 ePKP z 05 45 20 1 .3 >10 
1e8 N 14 38 29e 46 21 1 z 46 37 3.0 12 

ePKPPKP z 14 58 19 1. 2 1.2 Records disturbed 
28 1P z 14 38 38d 10.5 1.2 by high wind. 
28 1P · z 14 52 28u 1. 6 1 4 1 z 07 04 13u 
28 iP z 21 16 09d 0.3 1. 2 1P z 15d 
28 eP N 23 34 22 1 15 eP z 17 

1P z 23 34 23u 2.0 1.2 Wind interference. 
1P E 23 34 23e 1.2 21 5 eP z 16 16 59 0.5 1.1 
iX z 23 34 28d 2.0 1.2 5 1P z 21 16 34u 
iX Z 23 34 29d 2.0 'I 6 iP z 00 48 04u 
1S N 23 36 40u 5.0 14 7 iP z 16 57 13u 
iS E 23 36 40e 5.5 14 8 1P z 07 05 11d 2.6 1.0 

28 18 z 23 36 40u 0.8 7 1pP z 45d 1.0 1,0 
iX z 23 36 52d 2.0 ? 9 1P z 14 37 16u 

29 iP z 01 39 39d 0.3 1.2 Local. 
29 1P z 02 11 40d 1.6 1.2 10 1P z 03 55 02d 3.0 1 

1P z 02 11 40u 4.7 9 10 1PKP z 07 57 18d 0.5 1 
29 1P E 02 11 40vr 5 11 10 eP z 14 32 35 0.3 1. 2 

1P N 02 11 40n 4.5 10 eL z 56.9 2.0 23 iX z 02 13 19u 1 • 1 4 10 1(P) z 18 52 40u 
1X K 02 13 19w 1 .8 5 10 1P z 18 52 53u 1. 2 1. 6 1X Z 02 13 20d 2.2 6 10 ePKP z 19 12.8 0.3 1.0 1S Z 02 13 46d 3.8 15 11 1P z 00 39 11 o.8 1,4 1S N 02 13 47e 23 18 12 e z 16 54 54 1X E 02 13 56e 22.5 14 12 eP z 16 55 21 0.5 1,2 
1X Z 02 14 26 'I ? es E 17 02 28 1.3 7 29 1P II 06 49 13U 2.2 1. 2 188 ZE 05 58w 0,8 14 29 1P z 07 14 37u 2.0 1. 2 3 11 29 1P IPl 08 21 08u 7.5 1.2 eL E 11,6 1. 6 18 1P z 08 21 08d 4.1 8 12 1P z 19 08 38d o.6 1 ex Z 08 23 07 1. 7 2 eP z 39 2.0 12 1X N 08 24 13B 1.5 6 18 ZN 17 59ds 3,8 16 18 E 08 27 23w 10.6 10 3.6 7 1sS E 08 29 57w 10.5 12 1(88~ E 22 44e 3.2 11 ieS z 08 30 02u 1. 1 4 1(88 N 58e 3.2 11 1X E 08 33 45e 9.5 13 1S88 z 25 48d 1. 2 15 29 1(PP) z 08 25 27d 2.0 1.2 18S5 N 50s 1.0 10 
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Date Phase h m 8 A T Date Phase h m 8 A T 

OCT 12 e (SSS) E 26 11 2,5 22 OCT 24 1PcP z 32d 1 1, 2 
eL z 31,5 2,3 37 ipP a 17 43d 0.5 1, 6 

12 eP z 22 14 21 0.3 1.2 1 N 18 398 1, 2 7 
eL z 38,9 1,0 28 1S N 22 46n 3,2 21 

13 e z 04 40 33 1,0 5 1(PPS) N 24 518 1,2 8 
eSS N 57 36 2,1 25 18S N 25 508 3,3 1 

13 1P z 05 29 15d 24 1P z 20 18 40u 2,3 1,0 
13 eP z 20 30 22 0.5 1 1P 'l, 42u 1, 1 10 

iS z 3.3 02u 4 0.8 1(pP) z 55u 1. 3 1,0 
es E 03 1,2 15 e z 42,1 1,0 23 
es N 05 1,4 15 e z 47, 1 2,0 21 

13 1P z 20 36 22u 0.3 1 24 e~PPS~ z 22 13,4 1,6 9 
1P ZNE 23dsw 7 8 1 sss z 19 49d 1, 9 25 
i(PcP)Z 37 sou 4,8 5 eL z 36,6 3,7 24 
1S ZE 38 54de 4 20 25 ePKP z 10 22,7 0,5 1.2 
1S N 55s 9 25 25 1P z 20 49 55d 1,8 1 

13 1P z 03 21 11u 1 1. 5 i(P) z 57u 2.2 1 
es N 25 24 2 20 1P ZN 58d8 2.0 16 
es E 29 1.5 20 

Hii 
E 51 43e 1. 9 14 es .. 30 1.5 N 45s 8.9 20 

eL z 27 z 48u 6.0 20 
14 eP z 12 28 46 25 1P z 22 57 43u 1.3 1.0 
14 eP z 12 56 03 0.3 1.0 26 eP z 04 43 02 0,5 1.5 
14 eP z 14 19 16 0,3 1 26 1P z 08 34 37u 0.9 1, 2 
15 1P z 06 03 09u 1, 1 1.3 26 1P z 14 28 55d 1.2 1 
15 eP z 12 49,1 1PP z 31 55d 1-3 1. 6 
15 e N 12 58 15 4 21 27 1PKP z 22 51 29d 1.2 1. 2 

e z 13 00 16 2,3 22 1 z 52 06u 0,9 1, 2 
15 e N 13 18 17 6.5 20 27 1P z 23 07 08u 2.2 1.0 

e z 20 02 2,3 21 1( pP) z 20d 1.0 1. 2 
17 eP z 14 49,0 0.3 1, 1 29 1P z 02 33 34u 0.7 1,4 
17 eP z 14 57 20 0,3 1, 1 1PP z 36 27u 0.1 1. 2 
17 eP z 15 33 17 0.3 1,2 29 eP z 12 54 38 0.3 1. 2 
17 eP z 17 56 21 0.3 1.0 1 z 55 22d 0,7 1.0 
19 eP z 18 42 42 0.3 1. 2 29 eL Z 03 00.5 1,5 25 

eP z 42 2.5 17 31 e Z 10 25 25 0.5 8 
ePP z 46 56 0.8 4 iS E 32 32w 1-3 14 
1PP z 57d 4, 3 15 e(SP) z 34 43 1.0 22 
iPP N 59u 2,2 15 1SP E 35 10w 3,5 22 
i(PKP)z !17 14u 1,0 1.5 1SS z 40 22d 1. 9 35 

20 ePKP z 12 23 11 0.3 1 1SSS z 44 23d 3,2 22 
8 z 32 12 1.0 8 eL E 52,5 2 28 
e(PPS)N 34 58 1 12 eL z 54,8 2 30 
iSS Nt,; 40 12es 1 27 31 1P ZE 10 33 45 2.7 11 

i(SKKS)Z 40u 1.5 14 31 es ZE 17 07 3.0 31 
eSSS z 11/4 56 1.2 24 NOV 2 1P z 16 29 21u o.6 1 
eL N 52.8 3.5 50 e(PKKP) z 45 27 0.3 1 

20 1P z 16 06 17u 1.2 1.3 2 1P z 18 40 26u 1,9 1.2 
20 e(P) z 19 30,2 1P z 26d 4,0 8 
21 1P z 00 27 36d 3 1.2 eP E 27 0.7 7 p ZN 36u 1 6 i(PCP)Z 41 14d 3,2 8 

eL z 46,5 2 30 1PP z 42 39!1 1. 9 12 
From 21d to 23d e z 48 12 1, 7 14 
blizzard conditions 1S E 29e 2,1 12 
interfering with 1SS z 52 21u 1, 7 15 
racordinge, 1SSS z 54 26u 2,8 18 

23 1P z 00 02 l15d 2.1 1 eL E 55, 1 5 17 
24 1P z 00 27 31d 1, 2 1 eL z 58,2 7 31 

1P ZN 31de 1 3 8 e(PKPPKP)z 19 10 02 0.3 1 
1 z 28 05d 2.5 9 3 eP z 10 35 41 
1S E 35 35W 2 12 1pP z 52u 
iS ZN 36dn 2,2 11 es E 44 50 
eL z 44 3 44 eL N 57 

24 1P z 09 15 59u 1 1 ,3 ePKPPKP z 11 04 38 
1 z 16 10u 1 1, 2 3 i(pP) z 11 25 31 
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Date Phaae h m a A T Date Phase h m e A T 

NOV 3 1(pP) z 11 25 31 NOV 14 1P z 16 44 06 u 
e(PIPPKP) z 54 10 14 eP z 18 07 13 

3 eP z 15 38 46 14 eP z 21 35 12 
3 eP z 22 59 38 14 1P z 22 57 20 d 

e(S) N 22 07 13 15 1P z 08 05 08 u 1 .2 1.2 
eL N 19 " z 47 o.a 6 

4 eP z 13 55 1(PP) z 08 27 o.6 1.2 
Very emergent. 1S N 15 26 e 3.2 17 

4 eP z 15 06 07d ~~:~ 
g 31 1 17 

5 1P z 00 47 27 u z 36 d 1.3 17 
5 1P z 10 03 35 d 1.~ 1.0 1PS z 16 41 d 1.5 12 

1PK.KP z 26 15 u 0.7 o.8 e(SS) z 21 12 1 25 
5 eP z 11 23 44 " z 24 48 1.9 20 
6 1P z 05 10 33 d " N 49 1 .9 17 
7 eL Z 02 05.5 15 1P z 12 22 08 d Local. 
7 1P z 03 09 33 u 1(P•) z 10 u 

eL z 28.9 15 1PKP z 12 49 25 d 
7 1P zE 06 27 18 u 0.5 1.6 ePP z 51 12 

1.7 10 1PS z 13 01 06 d 
1S E 31 38 e 1. 8 15 e(SS) N 08 30 
eL E 32 36 21 16 eL E 21.9 

8 1P z 02 57 19 u eL z 21.6 
8 eP z 06 29 11 16 1PKP z 02 07 46 u 
9 1P z 19 21 26 u 17 eP z 15 50 57(u) 

10 1P z 02 47 10 d 0.5 0.9 u:i ZE 58 31 dw 
1P z 10 u 2.8 11 N ·36 e 
1(P) N 14 d 1.2 11 eL z 16 06.0 
1s ZNE 55 58unw 4 12 17 1P z 19 08 17 u Local. 

5.1 15 18 1P z 15 01 06 u Local, 
8.6 16 1(P•) z 11 

1SS ZE 03 00 17de 5.8 22 18 1P z 15 06 45 u 
8 22 18 1P z 15 18 34 u 

eL z 07 08 8 26 19 1 z 00 43 15 11 
ePKPPlCP z 15 50 0.3 1 1 z 25 d 

10 1P z 03 54 30 d 0.5 1 19 eP z 02 37 16 
10 eP z 08 53 39 1P ZN 16 de 
10 1P z 12 57 34 

1r 
z 25 d 

11 1(P) z 13 11 42 d ! :i N 39 37 u 
1 z 1.( 14 u z 38 u 

11 1P z 22 50 48 u eL z 1,0.1 
1 z 51 21 u 19 1PKP z 16 29 38 d 

12 1P z 00 29 33d 20 ePKP z 12 59 39 0.5 3 
12 1P z 01 42 40 d 1PKP z 39 d 1 .o 5 

ipP z 50 u e z 13 01 28 1.3 9 
epP z 52 22 eP z 07 45 58 
1S N 51 35 e 22 eP z 08 31 10 
es z 40 22 eP z 16 07 05 

12 1P z 09 45 01 d eL E 12.5 
12 1P z 18 28 05 d 22 1P z 16 14 34 d 
13 eP z 00 25 04 i(P•) z 38 u 
13 1P z 17 30 22 u 2.6 1 22 eP z 22 02 58 

1P ZNE 22ds 8.5 7 23 eP z 01 17 39 0.7 1.3 
6.7 7 5 23 eP z 16 43 02 

1pP zN 31 57da 9 1.6? 23 1P z 18 08 50 d 
5.5 12 23 1P z 22 13 06 u 

1S N 36 11 n 2.2 11 eL z 27.5 

irS~ N 
22 n 6.9 16 25 1P z 00 11 10 u 

1 as z 25 u 8.3 15 25 1P z 00 38 43 d 
1 es E 30e 10.8 24 25 1P z 22 47 04 u 2.3 1.6 
iSS ZK 39 28uw 6.9 12 1P z 04 d 3.8 5.0 

21 26 1(PP) z 49 55 d 1. 2 4 14 eP z 03 14 56 1PP z 50 00 d 2.2 8.0 
14 eP z 10 23 42 1PPP z 51 56 u 2.0 10 
14 ePKP z 14 36 08 es z 56 55 2.0 19 
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Date 

NOV 25 

26 

26 

27 
27 
27 
27 
27 

27 
28 
28 

28 
29 
29 
29 

29 
29 

30 
DEC 3 

3 

4 
4 
4 
4 
4 

4 

4 
5 

6 
7 

7 
7 

Phase h m a A T 

eSB 
eL 
1P 
1P 

Z 23 02 07 4 20 
Z 08.7 2.9 23 
a 05 22 05 u 1.8 1.6 

ZE 054w 3.2 10 

1PP 
1PP 
1S 

z 
z 

ZE 

1 7 
24 58 u 2.3 2 

59 4 1.8 9 
32 034• 2.2 17 

eSS Z 37 04 
eL Z 43.5 

2.0 17 
4.2 30 

1PKP z 11 54 45 4 0.5 1.2 
eL Z 12 36.6 1.1 11 
eP z 01 57 07 
1P z 03 33 28 u 
eP z 08 14 52 
1P z 08 44 42 u 
1P z 14 08 45 d 
1 z 0923 
1P z 22 48 40 u 
eP z 05 22 15 
1P z 21 00 01 u 1.5 1.6 
1P NE 02 w 0.5 10 

2.0 11 
18 B 08 01 w 2.8 14 
18 N 03 O. 7 10 
iSSS N 14 51 a 4.0 35 
1L B 17 30 e 4.0 42 
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Date 

DEC 7 

7 
7 
8 
8 
8 
8 
8 
8 
9 
9 
9 

9 
10 

Phaee h m a 

i~P) z 15 08 42 d 
1 pP) z 09 17 d 
1 P) z 15 38 42 4 
eL Z 23 15.1 
1PKP z 15 47 54 d 
1PKP z 15 47 54 d 
eP z 15 56 46 
1(pP) z 16 14 34 u 
1(pP) z 16 45 54 d 
ePKP z 16 46 00 
eP z 08 47 24 
1P z 15 59 29 u 
eP z 16 21 26 
1(pP) z 22 01 d 

A T 

ePKP z 22 27 13 0.3 1¼ 
1P z 14 46 49 u 1 1t 
1P ZNE 49da(W) 5 14 

3 15 

ipP 
1S 

z 
ZN 

1 16 
58 u 511¼ 

55 36 ua 10 10 

1(8) E 54 • 
i(SS) N 59 30 a 
1S8 B 57 
1S8S E 15 03 25 e 
1(88S)Z 29 u 
ePKKP z 06 12 

8 16 
19 20 
14 9 

41 ~~ 
1ol 18 
0.3 1t 

eP z 35 08.4 Ver1 emergent. 
eP z 07 34 53 

eL Z 07. 1 
1PKPPKP z 15 22 d 1 .2 7 

eP z 10 11 38 
1P z 17 49 56 4 
es E 54 52 
e N 55 26 
eL N 57.1 
iP z 21 52 45 4 
1P z 22 31 22 4 17 1.2 
18 z 41 19 u 2.0 76 
eSS z 45 46 1.8 
ePKKP z 50 04 1 1.2 

ePKPPKP z 57 52 1 1.2 
1 z 59 22 u 2.8 5 
1 z 23 02 52 u 1.8 5 
iP z 02 12 51 4 
1P z 15 25 · 20 u 
e Z 21 21 48 
11L Z 22 05.J 
1P 00 38 59 u 
iP 03 36 34 d 
1PKP 03 57 55 u 3 
1P 07 26 17 4 
eP 09 01 54 
e 02 24 
eP 12 05 39 
e 06 22 
1PKP 13 39 12 u t 1t 
1P 1.0 49 14 u 
e 47 
1P 09 50 26 u 
iP 03 27 11 u 
es 35 43 
es N 50 
1P • 10 53 344 
i(P) z 14 23 26 d 
1(pP) a 57 4 

2 1¼· 
2 10 

1t 10 

10 1P z 20 00 03 u 
11 eP z 09 12 43 
12 1P ZN 18 48 20 

13 
13 

13 
13 

16 
16 

17 

17 

18 
20 

25 

25 

es 
eL 
eL 
18 
ePKP 
1PP 
1SP 
eSPP 
eP 
eSS 

" eL 
eL 
ePKP 
1P 
eL 
ePKP 
ePKP 
ePP 
1S8 
1P 

N 56 24 
N 19 05.5 
Z 05.7 
Z 01 56 34 d 
N 02 05 03 
N 07 46 e 
Z 16 54 u 
Z 18 27 
z 20 14 50 
N 21 04 45 
Z 05 07 
Z 30 
N 33.0 
z 17 47 05 
z 19 14 21 d 
Z 25.1 
z 05 29 15 
Z 15 
Z 30 51 
N 48 43 n 

NB 14 00 18 w 

1P Z 20 53 27 u 
1P Z 11 29 53 u 
es z 38 52 
e(SSS)Z 47 06 
eL Z 52.6 
1P s 16 13 25 
eP Z 26 
ePltP Z 16 45 15 
e(SXS)Z 54 40 

2 6 
1 7 
2 22 
1 37 

2½ 36 
1 .8 10 
1.8 10 
6.7 11 
6.7 11 

4 12 

0.5 1.2 

0.5 1.6 
1.0 7 
1 .2 9 
7.3 24 

31 7 
15.3 7 

1 3 
1.3 15 
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Date Pha•e h m • A T Date Phase h m • A T 

DEC 25 eL Z 17 19.0 DKC 28 es ZK 19 13 
26 1P Z 12 16 52 4 2.0 9 eL z 27 

1PP z 18 30 1.1 11 30 1P z 23 20 10 u 
28 eP s 14 49 06 1. 5 1.6 31 1P z 14 34 05 u 0.7 1.2 

eP ZK 06 1.2 12 1P ZN 05 48 2.1 15 
1. 7 11 1.8 19 

s ZKK 59 3288 1.1 12 ipP • 14 u 1.8 1.6 
2.1 16 1S ZN:i 38 44 UH 4 15 
2.0 12 4 27" 

eL z 15 17.5 2.5 30 8 12 
28 1P z 19 11 11 4 eL z 40.6 10 22 

i(P) z 15 4 



INSTRUMENTALLY DETERMINED EPICENTRES 

The following list includes the epicentres of all earthquakes 
reported felt, and of all instrumentally recorded earthquakes of 
magnitude 4 and above, An explanation of the notation will be found 
at the beginning of the section 'Station Readings', Theee epicentres 
have been plotted on the folding maps at the back of this Bulletin, 

No 

57/ 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Date h m s 

JAN 5 
8 
9 
9 

05 40 01 
10 54 35 
02 44 01 
21 38 00 
02 21 10 

11 
12 
13 
19 
21 
24 
24 
24 
30 
31 

FEB 3 
3 
6 
9 
9 

22 25 03 
00 31 30 
05 34 32 
01 36 56 
01 14 45 
01 20 04 
15 16 50 
17 18,3 
06 18 54 
14 54 21 
18 19 42 
23 52 49 
11 55 28 
02 10 32 
13 29 20 
14 08.4 

llAR 

MAR 

12 
1" 07 44 01 
16 22 42 41 
17 01 17 02 
19 04 04 33 
22 00 30 11 

1 01 30 44 
2 08 40 19 
3 09 45 28 
4 12 17 33 
4 18 20 26 
4 21 20 27 
7 05 29 17 

11 22 05 39 
13 00 30 29 
13 09 11 30 
18 02 58 21 
23 06 06 40 
23 0.9 49 34 
24 0"3 49 4g-

Epicentre Depth Mag, 

41,2 S 178.1E N 4.4 
36,4 S 177,4E 250km 5.1 
38,2 S 178,0E 3¼ 
38,2 S 175,9E 300km 5.1 
Felt Inveraan (Locality 35) 
38,2 S 177,9E S 4.7 
45,4 S 168.0E N 5,1 
38,4 S 176,0E 210km 4,6 
40,1 S 175,1E 90km 4,4 
36 S 175¼ E N 3 
39,0 S 176.25E 90km 4,8 
39,9 S 174,5E 170km 4,1 
36 S 175 E N 3-r 
38,4 S 176,6E 165km 4,6 
39,0 S 176.7E N 3,9 
41,4 S 174,0E N 4,4 
38.2 S 176,2E 180km 4,4 
39,2 S 175,25E N 3,7 
34,3 S 180,0 N 5,2 
33,8 s ~179.5w 1351cm 6¾± 
Felt Westport 2,2 
36,2 S 178,9E N 4,6 
39,9 S 173, 1E N 4,3 
45,0 S 168,1E N 4,2 
38,5 S 175,45E 250km 4,3 
39,2 S 175,1E S 5,5 
37,85S 176,4E 210km 4,6 
38,658 176,1E 16,1cm 4,4 
42,8 S 170,7E S 4,3 
45 S 168 E 4+ 
39,1 S 174,0E S 3t 
41,2 S 174,8E S 3,5 
38,5 S 178,6E 8 5,0 
37,3 S 178,6E 170km 4,5 
38,3 S 177,7E S 3,9 
38,7 S 175,6E 270km 6,5+ 
38,1 8 176,2E 185km 4,7-
38 S 176¾ E 3 
39,8 S 177,0E N 4,2 
40.5 S 175,9E S 4.6 

Clase 

0 
0 
D 
C 

C 
D 
B 
C 
D 
B 
D 
D 
B 
C 
C 
C 
C 
D 
D 

C 
<L 
D 
B 
C 
B 
C 
C 
D 
C 
C 
C 
C 
C 
B 
B 
D 
C 
B 
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No Date h m s Epicentre Depth "1t1g. Class 

57/41 MAR 24 07 19 47 42.7 s 171.4E N 4.5 C 
42 24 23 21 04 40.5 S 175.4E N 3.7 C 
43 28 09 49 13 34.7 S 180.0 300km 5.9 C 
44 29 20 01 22 38.7 S 175.95.E 150km 4,6 C 
45 29 20 48 31 42.6 S 172.31,; N 2-¾ D 
46 31 12 51 50 42,75s 171.4E 8 4.0 C 
47 APR 6 15 28 06 40.2 s 175.0E N 4.2 C 
48 9 10 16 49 38.9 s 175.2E 100km 4.3 C 
49 11 12 14 23 38.5 s 178.7E N 4.3 C 
50 12 09 18 25 39.2 S 175.8E N 4.0 C 
51 13 11 59 13 41.1 S 177.5E s 4.5 C 
52 21 02 43 54 40.5 S 176.7E s 4,7 C 
53 24 16 ·44 40 40,5 S 173.3E 130km 4-7 C 
54 25 10 12 15 38,0 S 178,91,; N 4,5 C 
55 25 18 13 44 40.3 S 173,5E 160km 4.4 B 
56 27 02 43 18 35,5 s 179.4E N? 4.8 D 
57 28 21 10 36 38,0 S 177,31,; N 4.2 D 
58 30 15 30 01 38.3 s 178,2E N 4.4 C 
59 MAY 5 22 08 25 41,2 S 172,fiE 180km 4.1 C 
60 9 03 20 50 38¼ s 178! E N 4¼ D 
61 15 16 09 45 40.5 S 174.0E s 5.0 B 
62 16 12 42 37 40.0 S 175.1& N 4. 1 C 
63 19 20 32 53 37,75s 176.3E 216km 5.1 B 
64 20 06 39 07 38.3 s 176,2E 200km 4.8 B 
65 26 03 24 49 37,5 s 177• 5E 140km 4,7 B 
56 28 09 42 44 411* s 167 Jo; s ~i D 
67 JUN 2 12 08 32 35} S 175 E s D 
68 3 12 12 14 35 .. s s 175 E 8 ~f D 
69 4 05 35 05 Felt Molcohineu Is. D 
70 4 22 24 45 Felt Mnkohineu Is. 2t D 
71 7 10 37 25 Near Whalcatane, 3¾ D 
72 8 22 12 04 Felt Mokohineu Is. 3 D 
73 9 04 31 24 Felt Mokohinau Ia. 3i D 
74 JUN 10 02 36 00 37,4 S 178,0E 220km 4.6 D 
75 13 07 27 36 38. 7 S 175,9~; 160lcm 4.6 C 
76 1£ 11 47 11 39.1 S 174,6E 200km 4.3 C 
77 28 08 30 22 27.6 S 176,8.: 324lcm 4,5 D 
78 JUL 3 06 10 14 l10.0 S 175.0E 80 km 4,1 C 
79 5 12 40 33 112.3 S 173.4E N 4.1 B 
80 9 21 33 17 41.35S 173,3E 1001cm 4.4 B 
81 10 16 10 55 35.6 S 179,7'1. 250km 5.4 D 
82 13 10 01 04 39.6 S 174,3E 200km 4.0 D 
83 16 15 03 25 35-3 S 179,0E 1501cm 5.2 0 
84 17 13 54 34 111.7 S 173,SE 8 3.9 C 
85 20 11~ 00 33 39.5 s 175.6& 60,1km 4.1 D 
86 22 06 16 52 33.5 S 178,0W N 6.6 C 
87 22 06 21 50 34.0 s 177.3w N 6.3 D 
88 24 06 05 34 35.9 S 179.4W s 5,2 C 
89 24 13 09 41 35½ S 178* W s 5.2 D 
90 24 18 21 18 34 S 177¾ W N 5¼ D D 
91 26 06 49 42 35.8 s 179, nv s 5.4 C 
92 27 14 10 56 45.8 s 179.4w 8 5.1 C 
93 29 09 57 13 34 S 178 w s 5.4 D 
94 AUG 2 02 09 35 38.3 S 177.9& s 4.4 C 
95 2 02 12 28 38.3 S 177.9& s 5.2 C 
96 2 03 03 13 Felt Motu, 3¼ D 
97 2 07 05 23 38.3 S 177.9E N 4.2 0 
98 2 13 00 58 38.3 S 177,9E s 4.8 C 
99 2 18 52 18 Felt Motu. 3¾ D 

100 3 02 57 56 38.4 S 176.1E 1601cm 4.7 B 
101 3 08 56 16 38 S 177! E N 4,0 D 
102 3 09 59 10 38.4 8 178,3E s 4,6 C 
103 3 12 54 03 38.4 8 178.3E s 5.0 0 
104 3 22 44 49 40.4 8 176.8E s 4.1 C 
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No Date h m B Epicentre Depth Mag. Claes 

57/105 AUG 4 05 52 41 38.1 S 177.7E, s 4.6 C 
106 4 23 35 53 Felt Matawai. 3.8 D 
107 5 21 30 30 32½ S 179½N N 5.4 D 
108 7 04 28 03 40.2 S 178.5E N 4.1 D 
109 9 08 45 45 43.5 s 110.8.a: N 4.1 C 
110 11 05 12 54 39.0 S 176.0B N 5.8 B 
111 11 11 01 16 37.8 S 177.2E N 3.1 D 
112 14 02 02 09 40.7 S 176.5E s 4.9 C 
113 14 13 40 22 38.1 S 176.8E N 3.8 D 
114 19 21 35 12 37.9 S 176.BE N 3.3 0 
115 21 05 48 03 40.9 S 176.0E s 5.6 B 
116 25 00 11 58 37.7 S 176.3E 200km 4.2 D 
117 26 08· 28 26 351 S 180 200km 4.7 D 
118 27 15 01 01 42.0 S 174.2E s 3.9 C 
119 28 17 41 47 42.2 S 174.2E N 3.5 D 
120 SEP 1 07 50 06 39.3 S 174.9E 210km 4.8 0 
121 1 13 36 58 40.8 S 176.7E s 4.8 B 
122 13 00 11 23 41.4 S 174.5.a: 60 km 3¼ C 
123 13 19 56 12 41,0 S 175.3E N 4.0 C 
124 13 22 22 31 40.9 S 175.2E s 4.8 B 
125 14 16 55 46 44.8 S 167.7.a: N 4.3 C 
126 19 21 25 38 40.8 S 175.4E s 3.7 C 
127 22 08 50 59 41,5 S 172.5E s 4.6 B 
128 26 12 03 06 40.1 S 173.8E 110km 5.0 B 
129 26 20 21 12 34 s 178½ w >N'l 5.5 D 
130 27 07 59 27 37.45S 177.4E 150km 5.0 B 
131 28 08 07 03 40.1 S 173,8E s 4.3 0 
132 30 04 02 29 41.5 S 172.2E s 3.7 0 
133 OCT 3 15 50 33 40.5 S 176.0E N 3.8 D 
134 5 14 46.0 35 S 180 5.0 D 
135 7 00 42 29 38.1 S 176.1E 150km 4.7 D 
136 8 17 57.2 42.2 S 174 E >N'l 3.9 D 
137 14 03 29 05 Felt Rotorue. 2.0 D 
138 15 19 48 13 39.1 S 174.8E N 4.1 B 
139 17 18 10 56 39,1 S 174.8E N 3.3 D 
140 21 01 37 43 39 S 175.3E 100km 4.7 D 
141 22 15 48 52 40.1 S 173,7E 100km 4.0 C 
142 23 22 47 22 38.4 S 176,2E 160km 4,0 D 
143 29 1i 41 41 40,2 S 174.0E N 4.0 D 
144 NOV 2 18 33 42 Near 'Nell1ngton. 2.9 D 
145 3 11 50 58 38,3 S 177.2E 11-- 4,2 0 
146 3 18 00 48 39.2 S 174,6E N 4,0 C 
147 6 00 27 32 36,9 S 177,3E 220km 4.7 C 
148 7 21 30 46 38,9 S 175,2E 220km 4.6 B 
149 8 23 00 26 39 0 S 175,7E 100knl 4,6 B 
150 12 16 51 59 38,0 S 176.8E N 3¼ D 
151 12 18 20 30 34 S 177¼ W >N'l 5,5 D 
152 13 22 26 16 40.8 S 175,3E N ,~. 1 C 
153 21 14 34 29 34 S 180 100km 5.6 D 
154 21 21 56 32 38,5 S 176.11i: 80 km 3½ C 
155 22 10 31 13 39,55S 174.5E 130km 4.8 B 
156 25 13 13 35 40.2 B 176,78 s 3t D 
157 26 09 17 58 46t S 167 E s 4,8 D 
158 27 04 19 32 39.6 S 175,0E 100km 4.7 B 
159 28 09 34 43 40,2 S 173,0E s 3,5 D 
160 DEO 2 04 39 07 46t S 169t E s .4, 7 D 
161 4 03 47 14 40,1 S 174,7E N 3.9 D 
162 10 16 57 11 37, 1 S 177, OE 300km 5.0 B 
163 11 10 28,4 41 s 174 E N 3.8 D 
164 18 19 28 23 39.4 S 174.3E 200km 4.6 D 
165 19 07 24 05 38.2 S 176.7i, 1501011 5.0 0 
166 19 16 42 14 37.3 S 177.5E 150km 4.9 C 
167 23 09 57 40 37 177.5g 2501DD 5.0 D 
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No Date h m 8 Epicentre Depth Mag. Claes 

57/168 DEC 26 13 30 09 39.2 S 175.5E 100km 5.0 D 
169 28 08 12 10 40.6 S 177.7E N 4.9 D 
170 31 04 38 26 37 s 177½ E 250km 5,0 D 
171 31 14 28 18 44.5 s 166.0E s 6.6 D 

INDEX OF FELT EARTHQUAKES, 

A nwnber of difficulties arias in estimating the distribution 
of felt intensities in a given earthquake, Observers are not evenly 
distributed over the country, and personal circumstance may prevent 
them from noticing the earthquake. There ere also difficulties in 
listing the earthquakes felt at any given place. It may reason
ably be assumed that a strong earthquake reported from one township 
will be felt in another a few miles distant, even though the Obser
vatory has received no report. However, en index or this kind must 
summarize the data, and not the deductions. The following scheme ia 
therefore used : 

The whole area or New Zealand has been divided into nwnbered 
re~tanglee, with sides measuring half a degree, ea shown in the 
accompanying map. Each rectangle is given a name, usually that of 
the largest centre of population within it, These areas are termed 
'localities', end the names adopted are ae follows 1 
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1 Three Kings 
2 Te Reinga 
3 Ninety Mile Beach 
4 Doubtless Bay 
5 Kaitaia 
6 Kaikohe 
7 Bay or Islands 
8 Dargaville 
9 ·Nhangarei 

10 Bream Head 
11 Moko Hinau 
12 Kaipara 
13 'llarkworth 
14 Nhakapunaki 
15 Helensville 
16 Auckland 
17 ,laiheke 
18 Coromandel 
19 Pukekohe 
20 Mercer 
21 Thwnes 
22 M1<yor Is. 
23 Raglan 
24 Hamilton 
25 Matamat!i 
26 T1<ur>mg!i 
27 iihakatene 
28 Te Kaha 
29 £&at Cape 
30 Kawhia 
31 Te Kuiti 
32 Tokoroa 
33 Rotorua 
34 Murapara 
35 Opot1k1 
36 Motn 
37 Tolaga B,cy 
38 rt.okau 
39 Taumarunui 
40 Tokaanu 
41 Tr,,upo 
42 Te ,lha1 t1 
43 Tuai 
44 •Vhakpunak 1 
45 Gi sborne 
46 Cape lsgmont 
47 New Plymouth 
48 ,lhan~amomona 
li9 Ohakune 
50 Chat ., au 
51 Kaweka 
52 Napier 
53 Wairoa 

54 Mahle 
55 Hawera 
56 ,Vaverley 
57 Nanganui 
58 Taihape 
59 Ruahine 
60 Hastings 
61 Bulls 
62 Palmerston North 
63 Dannevirke 
64 Porangahau 
65 Otaki 
66 Masterton 
67 Castlepoint 
68 ,Vellington 
69 Featherston 
70 Martinborough 
71 Mt. Stevena 
72 Takaka 
73 D'Urville 
74 Karamea 
75 Motueka 
76 Nelson 
77 Blenheim 
78 Picton 
79 tlestport 
80 Murchison 
81 Olenhope 
82 1/airau 
83 Awatere 
84 CapeCsmpbell 
85 Oreymouth 
86 Reefton 
87 Maruia 
88 Hanmer 
89 Clarence 
90 Ko1koura 
91 Hokitika 
92 Kwnlirli 
93 Arthur's Pase 
911 Lake Swnner 
9!: Culverden 
96 Cheviot 
97 F'r!inZ Joseph 
98 Hari Hari 
99 Whitcombe Pase 

100 Lake Coleridge 
101 Oxford 
102 Rangiora 
103 Haast 
104 Bruce Bay 
105 Mt. Cook 
106 Tekapo 

107 Yount Some1•e 
108 Aehburt on 
109 Rakaia 
110 Chl'ietchurch 
111 Akaroa 
112 Big Bay 
113 Jackson's Bay 
114 J.!akaro1•a 
115 Lake Chau 
116 Pukaki 
117 Fairlie 
118 Timaru 
119 George Sound 
120 Milford 
121 Olenorchy 
122 Arrowtown 
123 ·t1anaka 
124 St. Bathan'a 
125 Kurow 
126 Duntroon 
127 ,Va imate 
128 Secretary Ia, 
129 Doubtful Sound 
130 Te Anau 
131 Livingstone Mtti, 
132 Kingston 
133 Alexandra 
134 Poolburn 
135 Ranfurly 
136 Oamaru 
137 Resolution Ia. 
138 Pillan'e Pees 
13~ Monowa1 
14(· Moesburn 
141 ,\'aikBia 
142 Roxburgh 
143 Lawrence 
144 Outr·am 
145 Dunedin 
146 Puysegur Pt, 
147 Poteretere 
148 Tuatapere 
11;9 Invercargill 
150 Gore 
151 Clinton 
1!52 Balcluth1,1 
153 Naihola 
154 Bluff 
155 Ruapuke 
156 Tahakopa 
157 Owak.a 
158 Stewart Ie. 

157 
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The first section of the index gtves t ·he names of places from which 
each earthquake hes been reported felt, clas s ified according to the 
i ntensity on the modified Mercelli scale. A? indicates that no 
information is available beyond the fact that the whole shock was felt, 
or that the description was too imprecise to allow an intens1 ty to be 
esGigned, ,Vhen the place name is not that of a 'locality' 1t is followed 
by the number of the locality in brackets, In the second 11st localities 
re porting shocks during the year ere given in alphabetical order, 
followed by the number or the shock in the list or epicentres and the 
r e ported intensity. By comparing the reports from a given locality with 
those of the neighbouring ·ones, 1t is possible to rorm a truer estimate 
or the incidence of felt earthquakes than would be possible from a sim
ple list of the places reporting each shock. 

Earthquakes felt in Samoa and Raoul Island ere reported with the 
ins trumental readings for Apia end Raoul respectively, 

PI.ACES REPORTING F!sLT EARTHQUAKE~. 

57/3 

57/5 

57/6 

57/7 

JAN 9d 02h 40m 
? 

JAN 10d 02h 21m 
? 

JAN 11d 22h 25m 
MM3 

? 

JAN 12d OOh 31m 
MM1 

57/10 JAN 21d 01h 14m 
? 

57/1 3 JAN 24d 17h 18m 
? 

57/15 JAN 31d 14h 54m 
? 

57/16 FEB 3d 18h 19m 
MM4 
MM3 
MM2 

57/18 li'EB 6d 11h 55m 
MM4 

57/20 FEB 9d 13h 29m 
MM5 
h!M4 

MM3 

MM2-3 
57/21 FEB 12d 14h 08m 

MM3 

57/23 

57/24 

57/26 

FEB 16d 22h 42m 
? 

FEB 17d 01h 17m 
MM2 

FEB 22d OOh 30m 
MM6 
MM5 

Inverean (35) 

Inveraan (35) 

New Plymouth 
Inverean (35) 

Gore 

Moko Hinau, 

Mako H1nau 

Waipawa ( 60) 

Woodburn (77) 
Blenheim 
Wellington 

Ohekune, Taumarunui 
(See Isoseismal Map) 
Whekatane 
Wellington, Beacon Hill (18) 1 Nelson, 
Oisborne, Na~ier, Foxton (61J, Tuai 
Waikanae (65), Castlepo1nt, Dannevirke, 
Palmerston North, Masterton, Blenheim, 
Na1pawa (60), Cheviot, Oreymouth. 
Havelock North (60) 

Weltport 

Farewell Spit (72) 

Queenstown (132). 
(See Isoseiemal Map) .· 
Ohalcune 
1Yanganu1 , Hawera 
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57/26 Ml,!4-5 Taumarunu1 
~!M4 Awak1no (38), Tongar1ro (50), New 

Mll3 
Plymouth,Tokaanu, Te Ku1ti 
'Nell1ngton Hunterville (58) 
Stratford (47), Bunr,ythorpe ( 62), 
llhangamomona, Taihape, 0tak1 

Ml,:2 Foxton (61) 
MM1 Levin (65l 

? Karap1ro 25) 

57/29 MAR 3d 09h 45m 
MM2 Greymouth 

57/32 MAR 4d 21h 20m 
MM2 Lower Hutt (68) 

57/36 MAR 13d 09h 11m (See Isoseismal Map) 
t.:r:.5 Taihape 
M~:4 Wellington, Titahi Bay (68), 

Bunnythor~e (62), Dannevirke, Foxton (61), 
Levin (65 , Oiaborne, Hunterville (58), 
Wanganui, Opotiki 

M143-4 Paraparaumu (65),0reymouth, Caetlepoint, 
Tuai 

MM3 Nelson, Palmerston North, Blenheim, 
Hawera, Christchurch, Levin (65), 
French Pass (73), Tadmor (75) 

Ml.12-3 Te lega Bay 
MM 2 Ohakune , /lhangamorr.ona, 

Havelock North (60) 
Napier, 

57/38 MAR 23d 06h 06m 
MM1 Te Teko (34) 

57/39 MAR 23d 09h 49m 
MM2 Havelock North (60) 

57/40 MAR 24d 03h 49m 
MM3 Dannevirke, Palmerston North 
Mt:.2 Bunnythorpe (62) 
MM1 Talhape, Ohakune, Karori (68) 

57/41 MAR 24d 07h 19m 
MM3 Otira (93), Hokit1ka 
Not Felt Oreymouth 

57/42 MAR 24d 2.3h 21m 
MM3 Pexton (61) 

57/45 MAR 29d 20h 48m 
MM3 Hokitika 

57/46 MAR 31d 12h 51m 
Mr.14 Oreymouth 

57/47 APR 6d 15h 28m 
? Wanganui, Marton (61), Taihape 

57/48 APR 9d 10h 16m 
MM3 Te Ku1t1, 

Okahune 
Awak1no (38), Taumarunui, 

l,!M2 Nhangamomona 
? Waiouru (50), Owhan~ (49) 

57/49 APR 11d 12h 14m 
MM2 Oiaborne 

57/52 APR 21d 02h 43m 
MM4 Dannavirke 
MM2 Bunnythorpe (62), Palmerston North 
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57/53 APR 24d 16h 44m 
MM4 Karor1 (68) 
Ml,!3 Nelson 

57/58 APR 30d 15h 30m 
1,11(1 Gieborne 

57/60 MAY 9d 03h 20m 
? Mangatuna (37) 

57/61 MAY 15d 16h 09111 
MM5 Collingwood (72) 
~lM4 Nelson, Nellington 
MM3-4 Stevens Is. (73) 

57/65 MAY 26d 03h 24m 
MM3 Nhakatane 

57/67,68,69,70,72,73 JUN 2d-9d 
Earthquake Swarm experienced at Moko Hinau. 
See the section 'Principal Earthquakes in 1957' 
tor fuller discussion, 

57/71 JUN 7d 10h 37m 
MM3 ,Vhakstane 

57/78 JUL 3d 06h 10m 
MM3 Ohakune 

? \Vanganui 
57/79 JUL 5d 12h 40m 

MM4 Molesworth (89) 
55/84 JUL 17d 13h 54m 

IIIM1 Lyall Bay (68) 
55/94 AUG 2d 02h 09m 

MM3 Opotiki 
57/95 AUG 2d 02h 12m 

MM6 Toatoa (36) 
11111.5 Matawai (36) 
MM4-5 Motu 
MM4 G1eborne( Opotiki 
MM3 Te Teko 34) 
MM2 Tolaga Bay 

57/96 AUG 2d 03h 03m 
MM4-5 Motu 

57/96 AUG 2d 03h 03m 
MJ.14-5 Motu 

57/98 AUG 2d 13h OOm 
MM4-5 Motu 
MM4 Opotiki 
MM3 IVhakatane 

? Matawai (36) 
57/99 AUG 2d 18h 52m 

MM4•5 Motu 
57/101 AUG 3d 08h 56m 

MM4•5 Motu 
MM4 OpoUk1, Matawa1 (36) 

57/102 AUG 3d 09h 09m 
MM4 Matawa1 (36), IYhakatane , Opotik1 

? Motu 
55/103 AUG 3d 12h 54m 

MM4•5 Motu 
MM4 Matawa1 (36), 'Nhakatane, Opot1k1 
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57/105 AUG 4d 

57/106 AUG 4d 

57/109 AUG 9d 

57/110 AUO 11d 

05h 52m 
MM4-5 
MM4 
MMj 

23h 35m 
MM2 

08h 45m 
MM1 
05h 12m 
MM4 

W3 

MM2 

MM1 
57/112 AUG 11d 11h 01m 

MJ,13 

57/112 AUG 14d 02h 02m 
MM4 
MM3 
MM2 

MM1 

57/113 AUG 14d 13h 40m 
MM4 

57/114 AUG 19d 21h 35m 
Mll4 
MM3 

57/115 AUG 21d 05h 48m 
Mlll4 

57/119 AUG 28d 

57/121 SEP 1d 

MM3 

MM2 
? 

17h 41m 
? 

13h 36m 
MM4 

57/122 SEP 13d OOh 11m 
MM1 

57/123 MM1-2 
MM1 

57/124 SEP 13d 22h 22m 
MM4 
MM3 
MM1 

? 

57/125 SEP 14d 16h 55m 
MM3-4 

Motu 
Matawai (36), Opotik1 
Gieborne 

Matawai 

Lake Coleridge 

Mangaweka (58), Shannon (65), 0hakune, 
Whakatane, Paraparaumu (65) 
Napier, Hunterville (58), Opotiki, 
Taihepe, Motu, Dannovirket Taumarunu1, 
Oisborne, Bunnythorpe (62J, Blenheim, 
Christchurch. 
Kelburn (68) 1 Kerori (68), Nelson, 
Peraparaumu l65) 
Greymouth, 

Whakatane 

Pongaroa (67), Napier, Castlepoint 
Eketahuna ( 66 J 
Palmerston North, Bunnythorpe (62), 
Dannevirke 
Foxton (61) 

Napier 

Kawerau 
'Ie Teko 

Taihape , Hawera, Palmerston North, · 
Castlepoint, Parapareumu (65), 
Ma8terton, Karori (68), Eketahuna (66) 
Dannevirke, Pongaroa {67) 
,Yenganui Porangahau, Te Kui ti, 
Kelburn (68), Ohakea (61), Levin (65), 
Foxton (61) 
Ohakune, Taumarunui, Titahi Bay (68) 
Patee (55), Hukanui (66), Masterton, 
Mekakaho (56), Mangaweka (58), 
Shannon (65), Rangiwahia (58) 

Seddon (84) 

Dennevirke, Pongaroa (67) 

Wellington 
Wellington 
Paraparaumu (65) 

Kelburn (68), Paraparawnu (65) 
Foxton (61) 
Palmerston North Dannevirke 
0taki, Omoana (48), T1tah1 Bay (68) 

Queenstown (132) 

161 
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57/127 SKP 22d 08h 50m 
"'114-5 
Mll3 

? 

57/128 SEP 26d 12h 03m 
MM5 
l.1114-5 
MJ.:4 

LIM3-4 
MM3 

MM2-3 
MM2 

MM1 
? 

57/131 SBP 28d 08h 07m 
MM3 

57/132 SEP 30d 04h 02m 
MM4 

57/133 OCT 3d 15h 50m 
MM3 

57/137 OCT 14d 03h 29m 
MM4 

57/138 OCT 15d 19h 48m 
MM3 

57/144 NOV 2d 18h 33m 
MM2 

57/145 NOV 3d 11h 50m 
MM4 

57/146 NOV 3d 
MIA3 
18h 00m 
MUJ 

57/150 NOV 12d 16h 51m 
MM2 

57/152 NOV 13d 22h 26m 
MM2 

57/154 NOV 21d 21h 56m 
MM3 

57/155 NOV 22d 10h 31m 
MM3 
MM1 

57/156 NOV 25d 13h 13m 
MM2 

57/159 NOV 28d 09h 34m 
MM2-3 

57/160 DEC 2d 04h 39m 
lfl43-4 
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Karamea 
Colling•ood (72), Tadmor (75), ·.vestport, 
Farewell Spit (72) 
Paturau (71), Baton (74) 
(See Isose1smal Map) 
Blenheim 
Otaki 
New Plymouth( St rat ford (!17), Hawera, 
Paraparaumu 65), Wellington, Neleon, 
Coolongton (72), Oreymouth, 
Martinborough, Dannev1rke, ,Vbangamomona, 
Karamea 
Tawnarunu1, Nanganu1, Foxton (61), 
~arewell Spit (72) 
Te Ku1t1 
Hunterville (58), Bunnythorpe (62), 
Akaroa 
Palmerston North 
Patee (55), T1tah1 Bay (68), Omoana (48) 
Heverley, Moutoa (61)( Otaki, Baton (74) 
Otunui (39) Naitara 47), Urenui (47) 
Paturau (71~, New Plymouth Owhango (49) 
Opunaki (46}, ,Vakefield (76), Oravetown 
(77), Seddon (84), Akaroa 

Farewell Spit 

Karamea 

Dannev1rke 

Rotorua 

Whangamomona 

Wellington 

lfhakatane 
Opotiki 

Whangamomona 

Whakatane 

Farewell Spit (72), Wellington 

Wa1ralte1 (41) 

Dannevirke 
Wellinaton 

Dannevirke 

Farewell Spit (72) 

Dunedin -
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57/163 DEC 114 10h 28m 
mt4 'Nainuiomata (68) 
MMJ Wellington 

57/168 DEC 26d 13h 30m 
11113 Danne-,irke 

57/169 DEC 28d 08h 12111 
14M4 Dannevirke, Porangahau 
Mll2 Bunnythorpe (62) 

57/171 DEC 31d 14h 2&n (See Isoseismal Map) 
14115 Halfmoon Bay (158) 
14M4 Invercargill, Gore, Cromwell (133) 

Tllatapere, LU111sden,(140), Centreia. (148) 
Awarua (1.54) 

14M3-4 Dunedin 
Mll3 Nightcaps (140) 
14)(2 Invercargill 

? Monowa1, Roxburgh. 
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F..ARTHQUAXES PELT NEAR STAT~D LOCALITIES. 

The first figure after the loc ality name is the number or the 
er l centre, t'ollo•ed by the maximum MM-intensity ( 1n brackets) reported 
f r0m the district covered by the locality name.The instrumental 
magnitude may be found t'rom the epicentre 11st, and the places actually 
re porting the shock t'rom the table or 'Places reporting t'elt earthquakes'. 

111 Akaroa 
133 Alexandra 

93 Arthur's Pase 
77 Blenheim 

1.54 Blut't' 
61 Bulls 

84 Cape Campbell 
46 Cape Egmont 
67 Castlepoint 
.50 Chateau 
96 Cheviot 

110 Christchurch 
89 Clarence 
63 Dannevirke 

14.5 Dunedin 
73 D1 Urv1lle Is, 
4.5 Oisborne 

150 Gore 
85 Oreymouth 

60 Hastings 
55 Hewers 
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62 Palmerston North 20 3 26p~ 36~4~ 40P~ 52~2~ 110 3 112 2 114 4 124 1 128 2 
169 2 

64 Porengahau 115 3 169(4) 
33 Rotorua 137 4 

142 Roxburgh 171 '/ 
158 Stewart Island 171 5 
58 Ta1hape 26 3 "P 40~1~ 

47('1) 110(4) 
114 4 115 2 128 2 

72 Ta..ll;aka 23 '/ 61 5 127 3 128(4) 131(3) 
152 2 159 2-3~ 

39 Tawnarunu1 18 4 26 4-5 48(3) 110(3) 115(2) 
128 3 

41 Taupo 154 3 
31 Te Ku1t1 26 4 48(3) 115( 3) 128(2-3) 
40 Toltaanu 26 4 
37 Tolaga Bay 36 2-3) 60~'/) 95(2) 
42 Tua1 20 4 36 3-4) 
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57 1·1anganu1 26 5 36(4) 47(?) 78('1) 114(3) 

128 3 
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68 Wellington 16 2 20 4 'Tl 32r~ 'Tl 40 1 53 4 61 4 84 1 110 2 

114 4 115 3 122 1 123 1-2) 124 4 
128 4 144 2 152 2 155 1) 163 4 

79 Westport 21 3 127 3 
27 Whakatane 20 5 65 3 'Tl 98i3i 102tl 103 4 110 4 111 3 145 4 150 2 
48 Whangamomona 26 3 36 2 48 2 124 '/ 128 4 

138 3 139 1 146 3 
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fUBLIQATIONa 

During 1957, the following oontribut1ona were publ1ehed 
by members ot the Obaervutory atatt. 

o.A.EIBY 1 "Earthqualtea" 168 pp., 1lluetreted. 
F.Uuller,London;ffarper and Brothera,Kew York, 

Thie Report oonta1na the following mapa. 

1, Epicentre• ot !formal Pooua Earthqualtea 1n 1957 
2. Ep1oentr•• ot Deep Fooue iarthqualtea 1n 1957 ,. Iaoaetamala tor the earthquake or 1957 Feb. 9 
4. IaoH1smala tor the earthquake• of 1957 Pob. 22 and Deo • .31 
5. Iaoae1amala tor the earthquake of 1~57 ...... 1,3 
6. Iaoaelemala tor the earthquake or 1957 Bep. 26 
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NORMAL EARTHQUAKES 

1957 
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This map shows the instrumentally determined epicentres of all 
earthquakes whose focal depths are classified as 'shallow' or 
'normal'. Open circles indicate an uncertainty of 15 miles (24 
km) or more in position. The size of the circle is an indication 
of instrumental magnitude. Where several shocks have the same 

epicentre, the magnitude of the largest is shown. 
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This map shows the instrumentally determined epicentres of all 
earthquakes whose focal depths are greater than 'normal'. Open 
circles indicate an uncertainty of 15 miles (24 km) or more in 
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