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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.
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INTRODUCTION

The main change in the form of the New Zealand Seismological Report for
1963 ie the separation of the Suva readings from the New Zealand ones, with
which they were previously interleaved. During the year Scott Base and
Hallett became stations of the World Wide Standard Network, a new station
was established at Gisborne, on the east coast of the North Island, and the
station at Monowal was modernised,

Records from Afiamalu are now being read at the Apia Observatory, but
the readings will continue to be printed in this Report.

The originals of the records made at Hallett were lost, following a fire
that led to the closing of the base. The published data are based oa prelim-
inary readings cabled to Wellington,

The Report summarises all standard measurements made at the 5e1nolo¥b
ical Observatory, Wellington, and gives an account of New Zealand seismic




activity during the year in a form that should be of use and interest to
people other than professionsl seismologists., Maps showing the eplicentres
of deep and shallow shocks, and isoseismal maps of widely-Telt earthquakes
are included. '

New Zealand date for 1964 end 1965 are now available at the Observatoryg
and standard readings have been forwarded to international data ceniresg
Arrangements are now being made to determine epicentres and prepare othep
bulletin materiml by camputer. It is hoped that this will improve the ac
acy and hasten the appearance of the 1984 Report.

Reprints of research papers by members of the Observatory Staff and
meterial that is not regularly included in this Report are issued as & series
of S-Bulletins, The Observatory is alwaye prepared to consider additionall
agreenents to exchange material of this kind with other organisations.

SCIENTIFIC STAFF 1967

Superintendent: P.F. Evison, M.A., B.Sc. (¥.Z.);
Ph.D. (Lonmd.); D.1.C.

Seismologiste: R.D. A M.A., M.Sc. (R.Z.);
5, (Cantaboy:’ ¥

G.A. Biby, M.Sc,; M.G, Muir, M.Sc,;
M.J. Randall, N.Sc.; A.A. Thomson, M.Sc.

Technicians: A.M, Day; C.M, Fisher; MN,A. Lowry;

J.A, Macdonald; R.C. Martindale;
R.D. Maunder (from October); E.H, Orr.

APIA
Observer-in-Charge: P.J. Milne, B.Sc.
Observer/Technician: I. Anapu. '

RAQUL ISLAND
Observer: I.P. Johnson,
BALLETT
Observer: L.J. Wylde, B.E, (civil),
SCOTT BASE
Observer: I.D. Cave, M.Sc.
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PRINCIPAL N IN 196

The level of New Zealand earthquake activity in 1963 has been normal,
with no outstandingly large events, protracted swarms or af'tershock sequences,
or shocks at unusually great depths. On the other hand, the occurrence of
a damaging earthquake some 70 miles north of Whangarel 1s of exceptional

interest.

The largest New Zealand earthguake during the year (Epicentre £3/111)
securred on April 12, and was centred in the Huiarau Range between Lake Taupo
and Walkaremoans. It had a magnitude of 6.0 and was widely felt in the central
parts of the North Island (see the isoseismal map in the pocket inside the
back cover), There was slight damage at Minginui and at Tarawera. A few
aftershocks followed, all of them amall,

Of the other shallow shocks of magnitude 5 and above, only that on May
13 (Bpicentre 63/162) attracted public attention. It was centred near
Po u, and felt with intensities of about MML throughout southern Hawkes
Bay and the northern Walrarapa. Three shocks of similar magnitude in the
sastern Bay of Plenty (Epicentres £3/79, 63/146 and 6£3/201) were not report-
ed felt, which is rather surprising, as many shocks below magnitude 3 are now
reported. il

The earthquake at 40.4S 177.1W on April 20 (Epicentre 63/134) has a mag-
nitude of only L.6, and cannot be satisfactorily located. It certainly lies
to the east of the Hikurangi Trench, which normally marks the eastern limit
of North Island seismicity, and is apparently too far north to be placed on
thae flank of the Chatham Rise,

Activity in the south-west of the Bouth Island was more evenly distrib-
uted than it has been since the magnitude 7.0 Fiordland shock on 1960 May
24 (Epicentre 60/108). In 1963 no earthquake in this region reached magnit-
ude 5, An interval of a year between large shocks is somewhat unusual in
this normally active part of the country.

There were two earthquake swarms, the first near Maketu in the western
Bay of Plenty. On February 14 - 16 about 30 shocks from this district were
recorded by the seismograph at Karapiro, including Epicentres 63/53, 63/5L,
and 63/56 to 63/59, Their magnitudes were all less than 3. The second swarm,
in the Coromandel Peninsula, began on April 10, and includes Epicentres 63/100
to 63/104, 63/106 to 63/110, 63/116 to 63/122 and 63/126, The largest shock
had a magnitude of 3.1. Most of the others were below magnitude 2%,

At the end of the year, several earthquakes occurred in Northland. The
hrgn event, consisting of two shocks separated by only seven seconds (Epi-
centre 63/389, 390), damaged chimneys, house foundations, water tanks, and
stacked goods in an area more than 10 kilometres in radius., It was felt over
almost the entire peninsula north of Kaikohe, and had a magnitude of 5.2.
The epicentre was near Peria, An earlier shock, of magnitude 3.2 (Epicentre
63/3L5), occurred on November 16, Although it was felt over an area some 30

tres in radius, the maximim reported intensity was MM5 and there was
no damage, Several aftershocks were felt, and these continued in to 1964,
The seismological aspects of these shocks have been discussed in a paper by
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G.A. Biby (N.Z. J. Geol. and Geophye. J: 7u3-65, 1964 Nw.z, and its eng
eering significance in a second paper by the same suthor (N.Z2. Engineerin
19: 125-9, 1964 April). These papers cotain isoselsmal meps and photographs
Except for two earthquakes in the Bay of Ielands in 1919, and poseibly a 1
well documented shock in 1830, these are the only shocks known to have origi
ated in Northland.

No muptiumll( deep shocks occurred, thcu,gh there are severalat depth
near 350 kilometres Bgicmtru 63/39, 63/68, 63/1L8 and 63/206). The shog
on July 14 (Epicentre 63/211) of magnitude 5.9 and at a depth of 135 :
metres was felt in the southern part of the North Island and the norihen
part of the South Island, from Gisborme to Christchurch (see isoselsmal
in back pocket)., The origin was beneath southern Taranaki.

Activity extending from New Zsaland to the north-east continued s usus
to be vigorous, During the last week in March several of the largest shocks
one of which spproached magnitude 7, were felt anRaoul Island in the Kermade
Group. A shock of magnitude 6,7 on December 28 (Epicentre 63/39u) centnm
more than LOO miles to the north-east of East Ceape was felt at scatten
places on the east coast of the North Island to as far south as Wellington

The expansion and re-equipment of the New Zealand Seismograph Network
that began in 1962 continued in 1963, In June, the Jaggar shock-recorder
at Monowal was peplaced with a short-period vertical - component Willmore.
This was the last of a number of Jaggar seismographs installed during the
1530's.  Although obsoglete for many years, these instruments made a sub-
atantial contribution to the study of New Zeamland seismicity at a time when
money and facilities for operating more elaborate equipment were not avail-
able, In conjunction with the similar instrument installed at Roxburgh in
1962, the new selsmograph will greatly improve instrumental coverage of the
southern region of New Zealand seismicity.

A new station at Gisborne was opened at the end of July. It alsc has a
Willmore short-period vertical-component instrment.

the instrument at Karapiro was moved to a nmew buried con-

In November,
Space is available for

erste vault, within about 25 metres of the old hut.
the eventual installation of & components.

Both Hallett and Scott Base have now been equipped with World-Wide
§tandard Selsmographs through the generosity of the Unlted States Coast and
Geodetic Survey.

The network may be considered to consist of two parts: first, a set of
short-period instruments distributed widely over the country and designed to
{:am records of earthquakes originating within New Zealand; and secondly,

eismic instruments to provide information about distant earthquakes,
and the physical condition of the Earth. These functions interlock, and
every seismogrsph gives some useful information in both fields.

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

APIA (Aa)
Latitude: 13° u8' .48
Longitude: 171° u6" 5w
Height above mean sea level: 2 metres, § 't
Geocentric direction cosines: a -0.961 LBL

b -0.138 980
e =0.237 432

Coral sand on Recent and
Pleistocene basalt

Lithological foundation:

Instrument Component Period Damping Magnification
Wood-Anderson N 0.80 sec. 15:1 2050
raon E 0.80 sec. 415:1 2050
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APIAMALU (AF)
Latitude:
Longitude:
Height above mean ses level:

Geocentric direction cosinea:

Lithological foundation:

Instrument Component To

Benioff z 1.0 sec.
N 1.0 sec.
B 1.0 sec.

Press-Ewing Z 30 sec.
N 30 sec.
E 30 sec.

SUVA (sU)
Latitude:
Longitude:

Height above mean sea level:

Geocentric direction cosines:

Lithological foundation:

Instrument Component Period

Milne-Shaw N 12 sec.
RAOUL (RL)

Latitude:

Longl tude:

Height above mean sea level:

Geocentric direction cosinee:

Lithological foundation:

13° 54'.68
171° L6" .6W
706 metres, 2315 rt
a =-0,961 070
b =-0.138 883
e =-0,238 862

Basaltic lava flows

Tg Magnification
0.75 sec. 12,500
0.75 mec. 12,500
0.75 sec. 12,500

100 sec, 750
100 sec. 750
100 sec. 750

18° 09" 8
178° 27" B
& metres,
a =-0,950 515
b +0.025 720
e =0.309 613

Hard, fine-grained calcareous

marl
Demping Magnificetion
20:1 250
29° 15'.18

177° 55" .1W

110 metres, 350 Tt

a -0.873 304
b -0.031 7L3
e ~-0.4B6 1LO

Volcanie rock

Instrument Component Period Magnificaticn
(without viever)
Nillmore Z To= 0.8 sec. Tg= 0.25 sec. 1000
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Latitude:
4.0 at
Longitude: L= 21" .78
Height above mean sea level: 33 metres, 110 £t
ines: -0,809 2u9
Geocentric direction cosine g e e
e -0,582 008
14 thological foundation: Basalt
Instrument Component Period Damping Magnification
Wood-Anderson E 0.8 sec. critical 2,800
AUCKLAND (AK)
Latitude: 36° 511,78
Longitude: 17u° us' .7
Height above mean sea level: 76 metres, 250 ft
ic direction cosines: a -0,798 694
Geocentric S 20072 992
e =0.597 293

Lithological foundation:

Period
10 sec.

Instrument Component

Milne-Shaw N

KARAPTRO (KP)
Latitude:
Longi tude:
Height sbove mean sea level:

Geocentric direction cosines:

Lithological foundation:

To
1.0 sec.

Instrument Component
Willmore Z

Volcanic beds on Tertiary sand-
stone and mudstone

Magnificatiaon
150

Damping
20:1

37° 55'.68

175° 32'.3E
61 metres, 200 rt
a -0.788 405

b +0.061 519
e =0.612 072

Greywacke
Tg Magnification
0.25 sec. 37,000
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WATRAKET (WK)

Latitude:
Longitude:
Height above mean sea level:

Geocentric direction cosines:

Lithological foundation:

To
1 sec,

Instrument Component
Willmore z

GISBORNE (G8)

|

Latitude:
Longitude:
Height above mean sea level:

Geocentric direction cosines:

Lithological foundation:

Insetrument Component To
Willmore A 1 sec.
(Tv)

Latitude:

Longitude:

Height above mean sea level:
Geocentric direction cosines:
Lithological Toundation:

To
1.0 sec.

Instrument Component
Willmore /

0.25 sec.

0.25 sec.

0.25 sec.

38° 37'.98
176° 06' .2E
350 metres, 1150 rt
a -0.781 uy13
b +0.053 226
e =0.621 740
Pumice breccia

Magnification
300 (nominal)

Tg

38° 38'.78
178° 01' ,LE
20 metres
a =-0,782 613
b +0.027 011
e -0,621 922

Recent alluvium on Tertiary
stone

Tg Magnification
6,000

38° u8'.us
177° 09' .1E
22 metres, 960 rt
a =0,780 359
b +0,038 825
e =-0.624 126

Thick Tertiary sandstone and
mudstone

Magnification
7,000

Tg

w1 SETSMOLOGICAL
uEW ZBAGAND So°
“A?.AT‘ LA g :
L1 b 1 =
Latitude: e B
9.0 Aot A
4 - TR £ .
Longitude:
Height above mean sea level: 130 metres, 4LOO 1%
Heligh
ntpie directlion cosines: a 56
geocentric U= b ]
e 26l
n . foundation: Pliocens mudstone
Lithological £t
Component To Tg Magnificatior

Instrument

Willmore “

CHATEAU (CT)

under the control of the Geophysical Survey, Geo-
, and 1is operated primarily for volcanological
ead by the Seismological Observatory, Wellington,

{nstrument 1s

Usdas

This
physics Division,

arch. Selsmograms are r Ve o
::§EThe readings of earthquakes used to supplement those of ‘he Tongariro
station. th

o
Latitude: 399 12 ;18

175° 32'.6B

1135 metres

Height sbove mean
7 RSO
Gegcentric direction cosines: a -0.774 659
¥ b +0.060 377
e =-0,629 L3I0

Lithological foundation: Volcanic ash and lava

Inatrument Component To Tg Magnification

Willmore z 1 sec, 0.25 sec. 25,000
TONGARIRO (TO)

Latitude: 39° 12',28

Longitude: 175° 32' .38

1131 metres, 3710 £t

cosines: a -0.774 637
b +0.060 LLL
e =0,629 512

Volcanic ash and lava on Tert-
iary sandatons and mudstone

Height above mean sea level:

Geocentric direction

Lithological foundation:

Magnification
2,800

Damping
eritical

Period
0.8 sec.

Instrument
Wood-Anderson

Component
NW-SE
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BUNNYTHORPE (BT
Latdtude: uo® 17'.08
Longitude 175° 38" ,1E
Height above mean sea level: 60 metres, 157 ft
Geocentric direction cosines: a =-0.,762 783
b +0.058 224
c =0.6LY 028
Lithological Foundation: Gravels, silte and sands
Instrument Component Period Damping Magnification
Imamura HEFX) B sec. 521 2
mw(Y) B sec. 521 2
2 2 sec, 51 2
COBE RIVER (CB)
Latitude: u1% 05'.28
Longitude: 172° Lu' .0E

Helght above mean sea level:

Geocentric direction cosines: a =0.749 B36
b +0.095 613
e =0.654 679
Lithological foundation: Schist
Instrument Component Period Damping Magnification
Wood-Anderson E 0.8 sec. 2,800
WELLINGTON (WN)
+ - 40 Lo
Latitude: 1™ 17" .28
et - 47,9 LEY 0
Longitude: 174" L&' 0B
Height above mean sea level: 122 metres, LOO Tt
Geocentrlic direction cosines: a =-0,750 L78
b +0.068 739
c =0.657 311
Lithological fToundation: Greywacke
Instrument Component To Tg Magnification
Benioff Z Bec, 6,250
R sec. 6,250
E sec. 6,250
-Ewing 2 sec, 750
N sec. 750
E BeC. 750
i z sec, 6,000
N 1,400
E 1,400
v 4

wu

AT MATA ': s

Latitude:

Longitude:

Lithological foundation:

A2 £+
2l 1t

Tapt.

Meraine and alluvium over
iary sandstone and mudstone

Instrument Component Perioed Damping Magnification
Wood-Anderaon NE(X) 0.8 sec. critical 2,800
GEBBIES PASS (GP)
Latitude: 1430 L1'.78
1999
Longltude: 72° 38'.8E
Height above mean sea level: 225 metres, 740 rt
G ntric direction cosines: a =0,719 385
" b +0.092 835
e =0.688 380
Lithological foundation: Rhyolite
Instrument Component Period Damping . Magnification
Wood-Anderson N ‘0.8 sec. eritical 2,800
BOXBURGH (RX)
Latitude: u5° 28'.58
Longitude: 169° 18'.9E
Height above mean sea level: 106 metres, 345 ft
Geocentric direction cosines: a =-0,691 422
b +0,130 us8
e =0.710 576
Lithological foundation: Chlorite achist
Instrument Component Period Damping Magnification
Galitzin 2 To=Tg =13 sec. eritical L50
N 24 sec. eritical 300
E 2L sec. critical 300
Willmore Z To=1 sec., Tg=0.25 sec. critical 12,700

Seismological
Centre
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MONOWAI (MN)
TIMING ARRANGEMENTS
Latitude: u5° L6'.88 LLMING
=] ' . ma a 3
Longitude: 167" 37" AE 4 tonals originating in the New Zealand Time Service of the
Radio time-S-E8 at 15 times daily by station 2YA of the New Zealand
Height sbove mean sea level: 155 metres, LT5 ft p.S.I.R. 8are 5353353?" These signals are automatically Iimpressed on the
68 3 A Cons a =0.683 551 arundcaﬂti?gali stations within New Zealand, except Auckland, Bunnythorpe,
ocentric direction cosines: *qE reco a by an arrangement that has been described by B.,H. Olsson
b 0,150 039 d Wellington, by &l Vol. 37B 115-8, 1955 Sept.)
-0,714 311 ax Journal of Science and Technology, Vol. pp. 115-8, 19 pt.).
c . ("'%‘11§ngton the timing is derived directly from the New Zealand .iie
r At e ! jtuated in the same building as the seismographs. At the
R o e o e e B:hm:el;tﬂﬂionaia tge operator records several eignals 13 dday bg gegrea?iﬁ a
. othe d, At S Raoul Island, and Apia similar
rume he signal is heard, uva, '
R e SUNpSHa. Daxtos Nagnilicash hlﬂﬂ’§338;2°?ntuse, gnnflamalu and the Antarctic stations have the arrange-—
Willmore z To=1 sec, Tg=0.25 sec. 28,750 methods BXE “C Lorid Standardised Network Stations. The minute marks at the
"23:;::10ns are provided either by an electricipengﬂlum clock g{ :hg S{?ﬂ
on tz crystal clock, or a marine chronometer Titted w
HALLETT (HT ronome type, & quar
. o :?_ectric contacts.
Latitude: 72 18" .88
Longitude: 170° 12'.58
Height above mean sea level: 3 metres, 10 £t
Geocentric direction cosines: a =0.301 224
b 40,051 985
¢ =-0.,952 135
Lithological foundation: Frozen gravel spit
Instrument Component To Tg Magnification
Benioff Z 1.0 sec. 0.75 Bec. 12,500-50 ,000
N 1.0 sec. 0.75 mec.
E 1.0 sec. 0.75 sec.
The magnification of these instruments is varied
seasonal changes in the microseism level.
Press-Ewing z 30 sec. 100 sec. 750
N 30 sec. 100 Bec. 750
E 30 sec. 100 Bec, 750

SCOTT BASE (SB)

Latitude: 77° 51' .08
Longitude: 166° 48" E
Height above mean sea level: 33 metres, 100 It
Geocentric direction cosines: a =0,206 204
b +0,048 510
c =0.977 306
Lithological foundation: Frozen basaltic debris res
on lava flows
Instrument Component To Tg Magnification
Benioff z 1.0 sec. 0.75 Bec. 12,500~50,000
N 1.0 sec. 0.75 sec,
E 1.0 sec. 0.75 sec.

The magnification of these instruments is varied wif
seasonal changes in the microseism level,

Press-Ewing Z 30 sec, 100 sec, 750
N 30 sec., 100 BeC. 750
E 30 sec. 100 Bec, 750
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ETATION READINGS

The station readings are so arranged that dats for the stations
New Zealand are given in asingle chronological liet, and other stati
listed independently. This is partly a result of geographical affi
partly one of administrative convenience. It is not possidble to delm
centre determination until records from the remoter stations reach Well
ton, -

that is, the civil time of the G

All times are given in U.T.; =4
New Zealand Standard Time 1is 12}

meridian, beginning at midnight.
ahead of U,T.

When the horizontal components at a recording station are not o
north-and-south or east-and-west, the directions are designated X and ¥
the corresponding bearings listed with the station constants in the se
'Stations of the New Zealand Network'.

The small letters following the time of an 'impetus' phase indi
the direction of initial movement. u indicates an upwards ground mi

4 a downwards one, n, 8, e, and w towards north, south, east, and we
pectively; x and y are horizontal movements as explained above;
movement opposite to x, and ] a movement opposite to y.

Amplitudes in the section 'New Zealand Stations' are ground amp
given in microns (1 micron= 10~" metre)., For the Antarctic stations,
and Raoul Island they are trace amplitudes given in millimetres, read
manner explained at the beginning of each section., Periods are in 8

Magnitudes for local earthguakes are a mean of the indications of
Wood-Anderson stations of the network. For distant earthquakes, the
given are the unified magnitude m, determined at the station and
wave opposite which the wvalue appears, by the methods of Gutenbe
Richter, 1956 (Annali di Geofisica Vol.9, p.1). Both surface waves &
waves are used.

The accuracy of local earthquake epicentres is indicated by a 1
in brackets following the attribution 'NZ',

A) epicentres are not in error by more than 5 miles, or 8 lm,
s " " " L " " " " 4 0 " " 1 6 " 3
C " L] L] L] " L] " " 1 5 " » 2h L . ;

D . " ‘more uncertain.
The low asccuracy of (D) epicentres generally results from the 8

magnitude of the shock, or from lack of recording statiocns in ce

muths . \

In indicating focal depth,a distinction 1es made between shallow
uvakss (S), whose records show clear crustal phases, and normal eart
N), which probably originate near the base of the crust.

NEW AND STATIONS

n does not include readings of New Zealand earthquakes whose
E&é:::g:ifaes than 5.0; but epicentres have been determined for all
mm above magnitude L.0, and for any smaller shocks that have been
suchﬂod felt. These epicentres, focal depths, and origin times are listed
w: separate section of the Report.
Throughout this section, the amplitudes given are those of the actual
t the deflection af the trace. They are expressed in microns.

ground motion, no
pate Stn Phase h m 8 Az Tz An Tn Ae Te Mag.
eP A 12 24 31
e eP z 12 25 01
el NE 35
WN el E 1239
el ZN uo
prigin: 12 17 38.6 6.88 155.,9E 165km USCGS
1 XKP eP z 13 58
Origin: 13 LR DE.5 20,88 14L4,6E 43km USCGS
1, R z 16 32 06
es8 z 35 47
WR eP ZNE 16 32 29
eS pA. 36 25
RX eP z 16 33 24
Origin: 16 27 38.1 20.08 175.UN 130km USCGS
1CT eP Z 19 L6 51
BX eS NE 19 54.5
eS8 NE 58,5
elq NE 20 01.9
'y NE 02 6 24 L 22 6.1
Wi eL A 20 03
Origin: 19 35 55.1 L0.28 B81.3E 33km USCGS
1 KP eP z 25 51
RX eSKSs N 2l 03 L6
es E 05 04 2 22 6.3
e(sss) B 12 36
el B 23.0
el N 29
Wi e(sP) 2z 2L 05.7
eL ZNE 26
M ZNE 27 L 28 L 30 3 32
Origin: 23 39 05.6 56.6N 157,7W 50km USCGS
2CT eP z 15 05 OL
RX eP z 15 05 17
eS8 NE 16,7
elq NE 19
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Date Stn Phase h m 8 Az Tz An Tn Ae Te Az Tz An Tn Ae T .
JAN M NE 20 7 30 6 30
el ZNE 22 25,78 1L42.2E 33km USCG
N ZNE 2L 7 16 6 14 9 14 [
WE P Z 15 05 20 g 06 LS 18 b
eS ZNE 12 20 5 ON P 7 06 L5 21
ess NE 16.7 by gg s 1B b
elg NE 18 - Aé L5(2
N NE 19 5 36 2 36 B 06 W50
elr Z 20 CT P > XA
M ZNE 24 Ly 22 8 18 7 20 8 & 06 L‘é L2
origin: 14 56 05.4  4.18 135.2E 33km USCGS ™ e . L7 32
e g 2 =
2Ccr e 2z 160420 Blas Bz 05 L7 43 22
WN eS? E 16 11.0 . = 5 06 1B 50 5.5
esS? B 1.2 B gint 06 L3 38 3343 178W N Nz(D) 5.3
o 2 br 06 L3 2.3  32.65 178.6W Lukm USCGS
M ZE 17 3 36 5 LO 4
RX e KB 16 11.1 3 14 L 15 B 2 1224 06
elg N 15.5 e? z . 2u 26
elq E 16.8 WN  eP zZ 224 12
elr 2 17.3 ePP? = Z 25 33
M ZNE 18 10 18 6 20 12 21 :{ch) B . p
Origin: 15 55 47.9 52,98 118.2W 33km USCGS eas onE 33.6 1 42 6 2L
e(Lr) 2 3 5 34
2% g g 1g3239 RX P A 12 24 30
-y . 57 ! 26 54
B ebL NE 18 26 859?3) ’E gg l;g e
1 els N 4
Origin: 17 59 38.8 L.38 135.2E 33km USCGS %8s NE 3.2
2 CT &P 7 18 37 00 al ZNE 7 .
: u ZNE 38 6 25 6 24 6.0
origin: 18 30 52.7 10.7S 165,0E 39km USCGS origin: 12 16 38.0 4.7 154.0E 69km USCES
B . e S5T0 e Z 003033
B G = 03 s origin: 00 20 11.6 3.2N 127.0E 33km USCGS
Origin: 03 05 03.5 29.7N 130.1E 33km USCGS 5RX eP Z 00 32 10
WN eP ZNE 00 32 22
& 5 2 gg o ;g TU P z 003226
ePP z Lo 16 1 12 - % B
Bs w20 e ¢ P
ans s g;'s Wi e Zz 13 10.1
eLr N 10 00 o3 ZNE 1L 2k 1 16 3 16 5.5
M ZNE O 6 24 7 24 4 24 R 0
RX €S NE 09 54.1 ¢ g
b5 o 2o i ZNE 18.5 317 3 18 7 17 5.6
e(Lq) NE 10 00.3 B R Y1230 e
eLr Z 02.5 “q g 15.8 7 23 5.8
M NE 03 y 22 4 21 elr 2 20.5 z
Origin: 09 39 46.8  5.38 151,5B 7ukm USCGS elr E 21
3CT eP % 14 03 3; : % gﬁ Z 1’3‘
e 03 4 origin: 13 04 LB.4 17.88 167.9E 33km USCGS
Origin: 13 56 3L.5 ?;?f- gggéﬁn Igmn Usces Felt: Port Vila, New Hebrides Is,
- S5WN ef IE 13
3CT. &P Z 19 20 02 :53) zg e 32f; gg 3852
Origin: 19 412 L9.8 5.98 155.0E 99km USCGS eLss) E 38 06 L 21
eLc ZNE L
LCT eP z 05 LO 31 " Z L;E 3 26
WN eP A 05 LO LB M INE 50 18 7 16 5 16 6.0
Origin: 05 32 51.4 4.78 153.2E 162km USCGS CT eP z 13 26 08
A |
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18 NEN ZEALAND SEISMOLOGICAL EEPOES

STATIONS 1963
’-m - Az Tz An Tn Ae Te

Date Str Phase h m 8 Az Tz An Tn Ae Te
mu Stn Fhase
TAN RX elq E L2 y 2 13 36 36
e(La) ¥ L3 as ax of
i NE L7 6 14 5 16 z 15 58 L2
Origin: 13 16 43,0  10.0S 124.,0E 33km USCGS grp oF ¥ 59 21
. 45 L6 45.5  31.2N 130.2E 177km USCGS
6 CT eP z 04 32 50 &5 i origin:
Origin: 01 27 59.2 17.08 169.5E 259km USCGS 19 55 00
" ef & 13 50 04,9  17.08 171.8W 33km USCGS
6 CT eP z 03 29 22 : origin:
Origin: 03 18 56.6 6.0 125,3E 143km USCGS 02 05 18
B SV g 28
6 CT eP Z 15 32 05 e 2z 07 09
epP Z 30 02 08 15
RX eP? Z 15 32 32 - % 0.6 120
e 4 L6 E 0z 12
e Z 33 L3 e 5 13
Origin: 15 2L LB.2 4.98 153.8E 131km USCGS origin: 02 02 38.5 28,98 177.UW 7ikm USCGS
6 CT eP z G 56 29 0 eP 2z 03 23 12
Origin: 13 06 58,6 B.98 123.BE 33km USCGS 9 . z 1k
origin: 03 13 26.L 18.6NF 145.4E 192km [SCGS
£ KP eP 21 33 mﬁ ko
Origin: 24 20 56.5 L7.uR 155.9E 33km USCGS Zz 21 L2
= i A 21 37 29.2  16.68 174.8W 270km USCGS
7KP eP 2 06 31 L9 5 9% e
ePcP 4 34 10 eP 4 1
RX eSS NE 06 42.2 11 BX e E 33 24 2 24
e(Lr) NE 45 aisl’; N 34 00
WH elr 2 06 LL.3 1 24 e(ss) E 38 05 116
Origin: 06 24 LS.2 6.48 454.7E 8O0km USCGS elqg NE L3.1
Felt: Solomon Is. eLr E L6.0
elr A L7
7 KP eP z 11 58 22 " E L7 L 22
e Z 59 14 W eP Z 12 23 LB
RX &S NE 12 06 32 asspJ b4 33 u7
e NE 13 1k 2 14 el PSP) %ﬁg 3&2 16 2 30
eL NE 20 eLr
el z 22 M ZNR u6 L 26 L 24 5 28
u E 22 y 22 Origin: 12 12 16.2 45.08 75.7W 33km USCGS
WN  e(S) 2 12 06.7
e Z 1.7 11 OF eP E 15 02 34
elg R 14 ™ eP 2 15 02 58
e A 15,5 1 42 e ¥ oy 35
eLr A 19 cT el’s g :g % gg
¥ ZE 20 3 16 € 15 W
Origin: 11 L8 22,7 0,6N 125.7E L2km USCGS GP :ES; F 150559
7KP eP Z 1833 55 1170 :;‘ 3 17?3;?15»
i 1 . . .
Origin 18 2B L1.2 15,98 173,00  33km USCGS ™ 3 17 08 38
g es ZNE 10 52
s s F PR Origin: 17 05 42.3  29.uS 178.6W 225km USCGS
wN :E %rna: 19 % ?g 12 RX el NE 00 19
. 7NE 31.6 el 2 21
¥ ZNE 2y 5 9 L 10 6 9
eLr z 33.3 WE el ZE 00 20
b ]
o Y o e AR 313 316 N zZE 23 2 10 3 11
eLg E 32 12
ai.r E}c gg =% :P % ki gls: ta)g
¥ E L 47 ™ eP
¥ E 37 5 15 ¥ R
X z R O 5 1k 1270 P zZ 23 3233
rigin: 9 19 341 17.58 167.78 = 19km USCGS Origin: 23 21 52.4 7.4F 125.2B 84km USCGS
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20 NEW _ZEALAND SEISMOID
Date Stn  Phase h m s Az Tz An Tn Ae Te
JAN 13 TO eP Z oL 21 L1
W e(nL) 2 o4 28.4
el N 29
el A 30
el E 3
b z 32 120
RX el E oL 31
el N 36
Origin: oL 16 Lk 15.78 174.8W 236km USCGS
13 Wi eP ZNE 08 03 11
o ZE 31
TU eP z 08 03 14
Origin: 07 53 OL.6 2,18 125.4E 1LLkm USCGS
13 WN eP z 12 57 16
el ZNE 13 1
Origin: 12 49 30,2 6.58 149.3E 29km USCGS
13 RX eP? 2 13 49 12
T eP 2 13 uB 17
Wi eP ZNE 13 4B 36
es ZNE 52 30
Origin: 13 43 L2.1 14,08 171.2E 63L4km USCGS
13 BX eP 2 16 22 34
e 4 23 27
e(s) 2z 35
eL ZNE 23.6
M ZRE =1 M1 13 17 20 33 13
GP eP N 16 23 15
e N 2L 03
es N 54
WN  elLg NE 16 26.0
elr 2 26.7
M ZRE 28 T8k o 16 15 11 18
Origin: 16 21 13.14 LS.78 163.7E 33im USCGS
L kP eP Z 00 55 22
Origin: 00 50 39.4 17.28 168,1E 33km USCGS
Felt: Port Vila and Forari,
Hebrides Is.
14 WN  eP? z 09 56 27
Origin: 09 50 30.7 12.28 166.6E 145km USCGS
14 XP eP Zz 11 23 50
WH  eP A 11 24 23
S ZNE 28 16
e(L) 2 29.6
aﬁ NE 31.6 p
ZRE a2 18
X eP 2z 11 25 02 et-an 18:38
eS NE 29.5
a? K 30.5
e? E 20.8
eL ZRE 32 3.8
] NE 32 1
-+ - 30, 3 22 11 23
Origin: 11 19 47.5 21.28 169.3E 33km USCGS
15 & eP A 02 L2 34
Wi el Z 03 07.0
o Z 09 2 1%
Origin: 0z 32 20.0 13.4N 145,38 38lm USCGS

TIONS 1963
pete StD Phase h
z 09
JAK 15 gg = z 09
e ol z 10
origin o
eP z 16
15 TU o B
Wi es ZINE 16
gs(s) B 17
15 WH 3 z
a5 E 17
origin: 17
&P Z 19
% g eScP Z
WN eP iNE 19
es  ZNE
eScP ZN
eScS NE
RX eP A 19
ePcP z
eScP 2
origin: 19
15 Wi eL Z 23
origin: 22
16K eofP) z O
16 KP eP z 03
WN eS8 §Ng 03
el
] Z
ge o
el 2
_ il NE
Origin: 03
16 kP eP 4 05
Origin: 05
16 CT e(PKP) 2 06
Origin: 06
16 KP + eP 4 21
RX :{Lq; N 21
Lr) E
wN eLr A 21
Origin: 21
1ITKP eP z 06
Origin: 05
18CT epP Z 03
BX eP 2 03
Origin: 03
“Bm eP Z 05
19KP epP 4 17

53 35
54 29
03

L7 42.9

2l 53
26 27
27 27

7 4B.0

51
50,0
39 19.2

30 20
37 09
30 47
33.0
3L 05
37 17
i1 01
31 38

0
08 38.8

08 o4
56 5L.8

23 35
23 50
12 05.7
L7 50

22 23

10.68

17.18

31,38

54.08

51.3N

5L .28

11,18

14.0N

33.1K

An Tn

164.9E 89km

179.6W 276km

177.9W L96km

13.40  33km

4 17

133.5W  33km

179.9%  3B8km
34.9W  33km
111,6E  9Lkm

120.6E 207km

135.8E UL25km

Ae Te

Uscas

usces

UscGs

Usces

3 a7

Usces

uscas

Uscas

uUscas

Mag.,

5.7




22 NEW ZEALAND SEISMOIOGICAL REP o1oNS_196
D Stn h m s Az Tz An Tn Ae Te W W; m 8 Az Tz An Tn Ae Te

Jate t Fhase
JAN 20 KP eP - 00 22 09 7 12 14 21
Origin: 00 49 02 23.78 180.0 550km USCGS 7 12 23.3 o8
LA e - &
20TU eP z 22 42 hg . T B - NE .E
Origin: 22 37 28.7 15.48 167. 107km USCGS NE 12 26 = it s
8 f Felt: Santo, New Hebrides Is, {2 09 01.2 15.28 173.6W 33km USCGS
| Felt: Apia, Samoa
21 CT eP? Z oL 28 05
Origin: o4 15 50.2 34,38 69.7W 183km USCOS z 22 38 og
E 22 51 2
21 T0 &P z 10 Ly 13 " 55
WE el g 11 04 E 56
Origin: 10 35 39.0 3.08 136.2E 57km USCGS NE 23 01
Z 2% 00.7
24 KP eP Z 18 4O 24 z 0 L 26 =
cT eP z 18 LD 30 22 27 32.5 8,.0N 426,BE ©67km USCGS
Origin: 18 35 L41.5 18,08 175.LW 64km USCGS
z 00 20 14
22 KP eP z og u6 52 7 00 20 22
Origin: 08 32 33.2 11.38 TL.TW 33ln USCGS 00 21 17
. 00 16 05.7 20.38 169.6E 135km USCGS
22 ON eP E 13 30 59
TUO eP? 2 13 31 10 z 13 00 57
eP Z 11 7 13 01 08
es Z 32 39 z 13 041 25 .
e z 33 02 12 49 L2.0 21.8N 143.8E 190km USCAS
iP Z 13 31 11,0 4
CT P Z 13 31 20 7 14 39 55 .
ef Z 33 00 14 32 0oL OL.68 1L4T.LE 33km USCGS
e Y 13 31 23
- 32 57 s 16 18 %6
e X 16 18 O
WK e z 13 31 42 P 16 14 07.5 21,18 179,2w 603km USCGS
e ZNE 33 37
CE e E 153 33 53 ZNE 17 09
GP e N 13 34 37 Z 10 2 22
NE 17 12
22 KP eP Z 15 30 11 16 56 LO 17.58 176.2W  33km USCGS
Origin: 15 27 326.0 25.38 179.5E 530km USCGS <
Z 20 26 1
22 kP 4P 4 20 L8 31.8 u 2 23
Origin: 20 Li 37.3 19.28 177.6W 546km USCES 2 20 26 19
z 20 26 L3
23 ¢cr 4P A 00 51 06.9 ZE 33
e A 32 N 35
TO eP - 4 00. 51 07 Z L5 3 20
is Y 32.1 ow )4 20 36
K iP! 2 00 51 08.0 N 38
o A 35 z Lo
WE eP Z 00 51 08 20 29 31.6 19,08 173.3W 129km USCGS
e Z 35
™ &P z 00 51 12 z 19 17 13
£ Z 34 7 19 26
esS 2z L1 19 12 02.5 15,78 172.9% 33km USCGS
WH 4 ZNE 00 51 20.4 uw
e ZNE 5 Z 00 54 L1
K eP X 00 51 L5 z 5
es 4 52 38 2 00 5L L2
3P eP N 00 51 50 2 59
eS N 52 50
R e z 00 53 L9 Z 01 18 43
Origin: 00 50 3L 38.858 4175.10B 250kn WZ(C Z o1 18 56 2
i Felt: Buniythorpe (22&){ %el 01 06 55.u4  25.6M 128,38 &tkm USCGS
ton (MM3)
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1963 25

24
Dat Stn has 1 m B Az Tz An Tn
: “e“ t Fhase h by gtn Phase h m s Az Tz An Tn Ae Te Mag.
JAN 27 KP P A 16 58 31 1 o A 13 14 10
Origin: 16 52 L40.2 10.55 165.0E 107kn JAN ﬂg pes z 13 14 16
s - 13 18.0
7w ez 853 WS T 2416 2 18 3 16 L 8
5 2 2
e? z 55 55 :l(,g) -~ % ﬁ 16 ;5 — 4
g :E 53 13 33 Ll Sq B ﬁg.s 21 L8 L7 50
Origin: 18 L6 1L.6  5.28 152,3B  72kn USCOS e = 3028 3328
Felt: Gavit, Karlal and Ra M E u8 36 26
27 KP  e(PKP) z 19 54 26 .. 15 3% 20 = zg :1!11; k4 et
2 53 N 26.L 15 27
Origin: 19 35 1L.3  W1.2N 49.8E 33km USCGS P38 N 28 12
eSS NE 33 52 12 21
BEX e N 01 30.5 pisss) 8 38.3 9 30
el E 32,0 alq NE L3.6 5 23 21 32
WN el 2 01 31 3 eLr NE L8.7
M z 34 z u9.3
28 KP P 2 0= 32 03 ,.,,:' "o 1 33 50.7 2 }3 161 gi = 33339320 ” =
Origin: 05 27 17.6 16.88 173.5W = 88km USCGES . : 2 . i ’ s
- | 14 4
28 KP egg % 07 g; gg B °:$ % = gg 13
e 14 00
Origin: O7 47 32,8 16,75 172.5W 15ukm USCGS cr a.gep % 1§ g{; %E
z
28 RX P z 10 05 19 °s,g¢p
es Z 06 51 W§ eP %I! :l}l % Eg
el NE 07 22 &8 ZNE 58 05
ﬁ; :?5) % ;g g? 12 eP Z 13 55 18
ot - 13.:_? origin: 13 50 28.3  19.78 178,1W 587km USCGS
el 2N 14.0 28wWN el ZN 15 11
5 !é ZNE 1 2 16 2 16 3 16 Il ZN 13 3 32 6 28
Origin: 10 03 21.4 52.L8 159.6E 33km USCGS BX 3 ; 15 1;
_ 1
28 KP P z 10 43 L ¥ N 22 6 20
_CT eP b A 10 43 57
WH eP ZNE 10 Li 14 28 KP eP Z 16 09 23
Origin: 10 39 30.6 19.08 169.6E 220km USCGS | e % gg
- e
28 KP eP 3 % 12 20 13 - e(s) z 10 55
e(p 34 eP Z 160
eiwg Z 21 56 e(s) z 119 g%
cT ePp % 12 20 20% WN g ZNE 16 10 00
ep Lo ZNE 12 01
Wi eP Z 12 20 33 L B8 eLg NE 12.6
ePP  ZNE 22 32 5 10 6 10 4 10 elr 2 13.3
es ZNE 27 O 7 26 20 32 17 30 & 1 5 26 7 22
eS8 ZNE 30 26 3 28 18 24 11 28 s Z 1 L 18
o(ta) nm 3.5 e 24 32 26 32 R I 6 i
< -
elr  ZNE 33 ey  NE 15
= ¥ ZNE 3L u3 35 L1 28 50 32 - i rs
RY  eF Z 12 20 L7 ¥ NE 21 L 16 517
:22 E’E g; 11 Origin: 16 07 19 31.28 177.7TW  33km USCGS
PF N 22.5 56 9 28
=s NE 5130 T 4% s i 33
e(Lg) NE 33.3 13 20 ' 98 Bz 17 07 1}
eLr 2ZNE 34.5 w oo .C 26
A ' ZRE 37 30 20 26 21 13 20 m“: ZNE 17 09 34
12 19.8 2.68 149.9E  33kn USCGS 1705 11 29.88 178.LW 182km USCGS
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25 NEW ZEALAND SETSUOLOGICAL B 1963 g
Date Stn Phase h m 8 Az T2 An Tn Ae Te Phase h m 8 Az Tz An Tn Ae Te Mag.,
stn
JAN 29 KP  eP z 01 gz 12 SR P z 10 57 L1
CT eP z 01 35 4
origin: 01 31 05.5  21.88 178.7W 120kn USCGS ez 105718
7
29KF eP Z 0933 57 pom &, 7 1 e
P 2 3L 30 o) Z 53518
CT  eP z 093uD1 P o 19 36 28
eoP I 5 g @ I iy 1
Wi eSKS NKE 09 % gg : % 38 10
eSP Z
ZNE 19 38 50
elg E 59 LO 2 Lo wN eS
elr  ZNE 10 0L.O 2 38 L Lo 2 3 G 8 N 129
RX eSK8 N wag::ﬁ 1K eP 2z 05 18 LB
eS8 E 4 52
e(Lr) E 10 OL.5 goe % 05 fa gz 1 8 6.1
Origin: 09 21 14,3  LS.7N 154.9E 126kn USCGS Wi fpp} 2 19 07
30.4 2 36
29KF e 2z 16 59 24 e 5 5 126
Origin: 16 5 03.7  15.28 173.4W 33kn USCOS :{Lgs} & o
29CT e  Z 20 L6 L2 R s i 7 36 7 26 8 36
epP 2 L7 Ok M NE 50 6 24 13 24 5 20 6.4
Origin: 20 33 27.0 21.58 68.6W T73km USCGS or eP Z 05 18 53
1
29cr e z 2117 51 B = T X2
WN eP ZNE 21 17 59 )= NE 30 38 3 30 L 32
Origin: 21 07 57.7 12.98 143.2E 14Lkm USCES e NE 3L.4 322
30CT e Z O 56 14 & e’ 55 -
K eP z 01 56 16 I ZNE 51 6 22 6 22 5 22 6.3
RX e? Z 01 59 34 origin: 05 06 L6,0 27,98 126.3E 33km USCGS
30 KP eP Z 06 18 38
e(PcP) 2 19 05 3 g $ % :2 gg g'?
Origin: 06 08 25.4 00.2R 123.4E 33km USCGS o z 28 L7
e - 5o oo Origin: 416 21 52.8 21.58 178.1W 373km USCGS
Origin: 09 51 23.7 50.8N 157.4E 31km USCGS 31 CT eP? VA 20 37 58
p} z 38 10
30 RX eP Z 10 22 06 elo
g" §E §? ;g 5 8 L ol m._'_ gin: 20 31 50,1 10,68 165.2E 50km USCGS
: PEE 10 E 08 51 16
ﬁs gz ﬁ;zo 17 23 ;ggg el 101-: :9 Z 0521 21
: |
e = " B o
: N 55 09
¥ ZN 53 L1 20 55 21 T
il - 16 2290 S Origin: 08 49 14.L 30,68 178.1W 5ukm USCGS
o z 50 1 cr
s e 3228 5 26 R 5 2%
R e . A e w0 i 03 15 03
55 22 Origin: A 2 o
e(sss) zZne L 10 24 15 22 11 20 A 20 bl
eLg NE L 18 68 60 43 1cCT z 10 25 59
® 2 5 guw =278 m B i 22
10
cT es? Z 10 22 28 : u e A ¢ 102
el z 23 01 L e? z 10 26 13
KP :P g. 10 g; % Origin: 10 16 3k.1 3.08 131.0E 33km USCGS
Origin: 10 10 O4,4  55.658 2B.3W 33km USCGS 1'51:1: Z 224624
H 22 L2 1 - T8 .24 G
5080 e(?} = 10 29 38 o 2 L2 15 15,88 178,2W 200km USCGS
2CT ep A oL 56 10
30K e Z 10 LB 53 e z 12
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1963 22

28 NEN Z
Date Stn Phase h m 8 Az Tz phase h m 8 Az Tz An Tn Ae Te Mag.
stn
FEBEEL wWr e{L) 2z 0502 o gz 12 L7 UL
RX el E 05 07 8B u KP {P) 2 12 LT Lk
Origin: ol 51 08.14 16.28 178.0E 33km USCGS : :s z L9 21
12 47 55
2T e(P) 2z 09 55 53 or o) 2 19 33
E o To . ..
e ZNE 12 5
KP  e? %z 09 56 08 W eS 51 31
a7 56 18 -
cT e(P) 2z 09561 15 08 55
p z 30 R 0P 5 09 08
e z 58 06 cT ata) Iz 15 14.0
GP B 09 59 u1 w5 75 16
Wi e(L) 2z 10 01 r z 12
15 1
200 e E 11 52 38 RX ’ﬁ 2?' ’ 2 3 18 5.5
P eP 7 11 52 B4 origin: 15 04 05.3 17.38 167.9E 33km USCGS
e Z 23 103 ; ;- . y
CT eP z 11 53 o z 18 05 LB
e(s) 2 56 55 e z 180602
Origin: 11 LB 20.0 19.78 174.6W  77km USCGS origin: 18 00 L1.4 16,58 173.6W 33km USCGS
2T e A 13 53 45 z 18 57 12
e z 5L 58 B 2 40
KP eP z 13 53 L7 e Zz 18 57 15
e Z 85 12 - Z LE
CT e 2z 13 54 08 e z 52
- z 55 52 cr P 2 1857 16
GP e87 N 13 57 08 & Z l.g
Z Ly
2Kr e(P) 2 14 43 L3 :(s) Z 58 00
CT e z 14 LL oL ™ e g 1857 14
W el zZ 14 54 a8 z L7
1) Z 18 57 19
2KP PP z 16 L5 28 u A _:_? z 32
e z 39 e z 54
Origin: 16 38 LB,2  7.18 155.7E 96km USCGS e A 57
: e z 58 05
2 Kp e? 2 18 15 52 e z 22
Origin: 18 01 13 51.38 179.1W  33km USCGS w P ZNE 18 gg 3u4% 5.3
eS ZNE 1
3KP P Z 01 5112 aP eP N 18 58 05% 5.3
- z 3L es N 59 17
es Z L7 T N 30
GF e(P) W 01 52 11 KM e X 18 58 10 4.8
e(s) = 55 25 e, 86 x 59 06
™ efS Z- 01 53 52 EX ;;1’} 2 18 58 39
W e E 0154 42 2 60 19
Origin: 01 L8 00,5 23.98 179.7W 500kn USCGS Origin: 18 56 34 37.88 176.1E 280km Nz(C) 5.1
LKP eP Z 01 24 31 LE P Z 23 33 52
[ z 20 5 epP Z 34 11
e z 26 39 Origin: 23 21 09.0 LB.5N 15L4.9E 85km USCGS
g S Z 01 24 L £
Wi el Z 0135 5 KP 01 57 47
el z 39 . elpP) 2z 58 25
¥ z u3 Origin: 01 L7 L9.8 0.0 123.8E 164km USCGS
EX el NE 01 38
u E L2 W5KP eP? z 05 1y 28
M R L8 ﬂ e Z 30
Origin: 01 17 03.1  6.38 1L9.1E 36km USCGS . P G
LKP &P Z 092143 Origin: 05 OL 03.4  19.2N 147.1E 38km USCOS
Origin 17 20.0 A 3 j
g 09 T7.uS 178.8W 552km USCES 5K ep z 14 05 05
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30 NEN ZEALAND SEIS 1963 21
Date Stn Phase h m s Az Tz An Tn Ae Te ’ﬂ h m 8 Az Tz An Tn Ae Te liag.
£8 gtn Phase
FE2 e z 30 - g 0119 L1 u
TU eP? z 14 05 07 m T iP o 20 23
e Z 27 eS ; 01 19 L1
e(s) z 06 36 m P Y L5
ON e E 14 05 09 e ¥ 20 21
cT e(P) 2 14 05 20 a3 g O 19 Lk
v z 50 graer o ué
e(s) z 06 59 e E 20 26
WH  eS Z 1407 36 & 7 o119 L5}
Origin: 14 03 16.6 31.88 179.LW 137km USCGS TA :P z 50 i
20 29 5.4
508 e E 19 31 07 s 2 200
KP eP zZ 1931 14 e o 06
e Z 16 e e 55
T eP Z 19 31 14 & ¥ 01203
& Z 57 GP s N 21 5 5.6
es % 22 ﬁ o e - o ’3 37.28 176.6E 350km NZ(C) gg
; = 1 18 Li .28 176, Hzic .
CT P z 1931 hzg origin: v
e o1 33 36
eo(s) z 32 58 ; BN 2 o 33 36 5.9
O e Y 193127 By L3 32 o
e X eS8 28 L9
es Y 32 57 oL 2 58
e Y 33 11 m ZE 0204 2 16
TA e z 19 31 36 kP eP z 01 33 39
e Z 33 18 gx e(s8) E 01 43 34
WHN e(P) Z 19 31 L8 i 83 E L8 L2
e A 32 35 oL ZNE 57
s W E— co'00 8 6 Gscos 554
e o1 21 .0 38.48 73.6W 33km US =
es INE 1o origin: =
el z 35 . 02 05 25 4
o & F 1932 R 7 % b
e N 34 A 02 05 25
es N L6 = f’ z 26
s o Ee B 2% % 306kn  USCGS
) 01 9 7.98 119.SE km
R e Z 19 33 12 origin: 55 59 9
e 2 36 10 6 KP eP zZ 023953
ei :3 gg L N gg 0 6.88 123,5E 637km USCGS
rigin 02 31 08, . 123,
Origin: 19 29 28 32,48 178.6W N Nz(D) g
19 29 30.0 31,958 179.0W 6Bkm 6KP P Z 0549 15
5 WN eP 2z 20 51 27 3 8 Oetgiat x gb‘ tg gg 5.38 145.0E 90km USCGS
Origin: 1 - :
s ZE 2901 23 4 iy ?
eSS ZE 06 36 6KP {P z 05 57 58 4
el NE 13 CT P Z 05 58 07
el ZNE 16 WX eP Z 0558 27
] ZNE 22 6 16 RX eP Z 0559 14
CT eP Z 20 51 Origin: 05 53 53.9 18,18 177.6W 500km USCGS
KP eP Z 20 54 33
1 g Lo a eP 2 10 28 30
RX  eS NE 21 01 20 5 18 eP z 10 28 37
eSs NE 06 WK es ZNE 10 35 28
el ZNE 16 el ZNE 39
N ZNE 20 15 18 6 17 15 17 M ZNE Ll 2 18 3 19
Origin: 20 39 21,6  3B.48 73.2 ULikn DUSCES) g‘e eL B 10 39
) 3 - in: 10 20 25.5  3.58 146.0B 33km USCOS
£ KP 4P z 01 19 36 u
™ iF Z 01 19 38%u 6K e Z 12 50 06
e z L2t g % e %2 12 50 22
e z 20 1 M s(P) 2z 12 50 4y
es Z 17 el ZNE 55
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32 NEW _ZEALAND SEISMOLOGICAL RS 41963
Date Stn Phase h m 8 Az Tz An Tn ‘—ﬂ- L m 8 Az Tz An Tn Ae Te Hag,

FEE ¥ 2N 56 2 20 1 20 - g 08 L1 L2
2
= ':? g e 215 53 = 2}' e(P) 2 ‘32 25 22,5 15,08 167.48 127km USCGS 5
origin: 12 b 26,7  22.28 171.3E 104km origin: e
[ z e L AR
6EWN L ZN 19 02 g eF 46 05 03.0  L43.7N 150.6E 33km USCGS  L.8
M Z 03 L 34 origin 3
RX eL N 19 09 1 22 o P E 16 55 23
Origin: 18 17 10.9 55.6N 166,1E  33km S 9 Pg) g s fss e
]
& CT eP A 21 56 20 Eis-J E 22% %
K. P Z 21 56 23 @ 1P git 16:55 :
Origin: 21 L3 16.3 28,28 67.4W 19km USCGS & ] % 56 ?1
s
7KP eP Z 01 27 L5 i el z 16 55 32
e 4 53 i pe P‘; Z uo
Origin: 01 23 41.7 17.78 178.7W 559km pg % 56 1:2
s
7k e(P) 2 02 16 38 1 or eP z 16 55 L3
Origin: 02 06 36.0 8.28 119.4B 51km USCGS p} g 56 ga
7WH el zZ 0344 ™ .Ps ® 1655 h;
M ZN L3 1 20 2 19 :{p Y 5
Origin: 03 29 41.9 39.68 147.9E 33km US Pg ;[. 56 gg ils
& >
7RX el ZNE 09 24 TA eP z 17 52 gg
WN el ZNE 09 26 Biare Z 5 g
7K P - 2 15 L9 50 e
Origin: 15 L 28,4 15.28 173.6W e(8) g 57 gg 5.1
e
E 58
ToN et 3 i . m ggizu
T0 e(P) % 17 11 lg _ p :&) - 53 81 o
e(s) z 13 37 B R it gg E;
sl - §2 b :{;} X 58 35 5.2
e i L
WN eS NE 17 :2 L5 ur :m : 16 56 Lssg
E. R e oz o
iy B R RX §9) z 167 3
Origin: 17 08 18 26.55 176.6W . g 58 gg
el NE 17 00
‘i :?) : %o B 16 5us 35.48 178.6E S Nz(D) 5.0
TU e(S Z 02 34 04 ' Orig . . . .
N g :g 02 g_? 10 16 55 00 35,98 177.98 172km USCGS L.8
9KP eP z 17 11 01
u ZN 39 2 10 KR ef
RX "E gn 02 ig Origin: 17 07 59.2 24,08 179.1E 550km USCGS  L.7
; Z 17 39 22
el z L -
Origin: 02 29 00,  26.98 176.7W 4190km ‘g '29) 2 173 27
9Kk Z 20 14 03
BRX eL E 13 15 I!% -:g?) g 20 14 06
i 20 14 20
EXKP eP b4 18 22 L6 :
Origin: 18 18 07.3  12.95 170.2E 628knm >, e(?} Z 20 14 27
OKP e 2z 0B 12L5 L
Origin: 07 59 52.9 51,2N 179.8W TU e 2 21 37 L5
CT ep
SKP P Z 0841 30w T e Z 213758
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34 NEW ZEALAND SEISN i 1963
Date 8tn  Phase h n =8 Az Tz WW' h m B Az Tz An Tn Ae Te Hag.

FEB e? z L3 39 of Y 08 02 0{5{
-
9T e(s) 2z 2308 Wy = 12 17
Origin: 23 01 18.5  21.78 176.9W 66knm & 2z 090209
WOKP P Z 07 42 06 e I %
CT e Z 07 42 13 &b 090211
WN eP Z 07 L2 3k o 7 090217
Origin: 07 37 13.9  17.38 177.LW 343km g, z 03 02 17
8
10KP e z 112815 S i 19" 5 26
Origin: 11 22 59.4  1L.18 167.1E 132kn : Z 304
10 KP :p % 21 48 ﬁg ?s % ?g gﬁ
17.4
origin: 21 35 4B.7  UL.6N 1L7.8E 67km O 4
: 35 2
1108 e E O4 38 23 et 09 08 19 3
- @ E i gg 52 ,iu E 12 15
s 13 05
o :g:sj g o ggiﬁ eP ) : 09 og g; u 7 5 7.0
w Z- z
e z 40 Lo s 12 32 35 12 7.4
WE e Z 043905 e g 13 ga
)
) ZE L1 13 - NE 17 55
aP eEP; N oy 39 36 NE 24
e(s g L2 113? ZNE 30 e
e NE 32 25
RX eP Z o4 Lo 01 6 u5 22 4o 22 6.8
Origin: Oy 36 30.4  29.88 179.1E 528km ﬁm 09 52 23 :
1
1M KP eP? 2 O7 20 06 : 12 Ls‘h
Origin: 07 16 14.2  19.78 177.7W 5u43km N 13 25
E 0911 51
11 KP. &P z 10 59 21 08 50 02.2 24.58 121,8E 33km USCGS 7%
cT e 2z 11 01 59
Origin: 10 56 24,8 24,68 179.8E L91km Z 094245
ug a?m % 12%31 g 52
e Z 09 42 54
Origin: 12 22 26 15.78 174.7W  33km 09 30 34.6 24,88 121.7E 33km USCGS 5.4
1108 e E 2113 23 Z 18 20 10
KP e? 2 21 13 37 z 23 10
™ els) 2 21 15 24 z 26 49
ct of Z 2116 00 Z 18 20 18
WE el Z 2120 Z 18 20 34
RX el NE 21 20 g 25 52
12 0N eP E 23 1 17 ZE ;;52 L6 23
AR I % B ke
e z 15 05 NE 26 36 15 22 6.4
=30 § 222 o3
e
W eP Z 23 11 58 N 32 55 22 6.4
e(s) ZNE 15 30 18 13 55.1 9.9 100,8E 29km USCGS 5.8
~ :PpPJ : 2 13'5? Z 19 14 13
niﬂ) g 17 02 i Z 19 14 19
Origin: 23 07 28,9  17.88 178.6W 583km 19 02 06.7  2u.6N 122.1E 33km USCGS 5.0
13AK e(P) N 090205 Z 23 56 L6
°ﬁ : ;; 55 23 46 27.6 19.6N 143.7E 156km USCGS 3.9

@nwal From the ISC collection scanned by SISMOS

“__Seismological
Centre




Seismological
Centre

36 {EW _ZEALAND SEISMOLOGICAL j
Date Stn Phase h m 8 Az Tz An Tn Ae Te ”
_FEB 1L KP espg z 06 5L 47 i
CT elP z 06 54 54 o
WE e 2 g; CDH; TS
R el NE =
E 07 20 20 4u KP
Origin: 06 LB 30.3 10.18 160,3E  6Lkm il.-lg
ol
14 RX eP Z 07 13 33
e z 14 37 w
e(s) NE 21.0
e NE 25.8
M E 36
KP 4P z 07 13 37 u ]
CT eP % 07 4341 u
- z L9
WR P Z 07 13 42 u
e Z 53
e z 14 33
e(8) ZNE 21.0
Origin: 07 O4 LD.8 7.28 14128.2E 197km
14 kP eP z 12 LB 09
CT Z 12 LB 24
WN el z 12 56 41 20
Origin: 12 43 23.5 17.75 168.0E  33km
14 WN el ZNE 13 12
[ ZNE 20
RX el NE 13 20
M E 23
14 KP  eP? z 14 43 14
e z 20
CT eP Z 14 43 26
WN el z 14 51
RX el E 14 52
Origin: 14 38 31.5 17.98 167.6E  LOknm
1L EP eP z 15 36 13
CT eP 2 15 36 22
Origin: 15 29 58,2 9.88 160.6E 25km
1L WN el 4 17 50 119
RX el B 17 52
14 KP  eP g 21 55 04
e z 29
e z 57 21
cr e(P) 2 21 55 16
WN eP z 21 55 38
e ZNE 59 20
e NE 52
el NE 2204
N Z 03 7 16
RX e NE 21 54 54
e NE 22 00 32 L 17
el N 03
N N oL 5 19
Origin: 21 51 12.7 22,18 170.3E 33km
14 kP eP Z 22 03 20
CT eP? z 22 03 33
e % 38
RX e Z 22 04 59
el n 11
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Az Tz An Tn Ae Te Mag.

6 16
22.08 170.1E

h m 8

11
21 59 3u4.3 L7km USCGS

221552 u
17 LO 4
22 15 57
59 u
22 16 OL4 u
29

32 320
22 16 15
34
6.0

80km USCGS

28

22 07 54.3 5.08 1L4.6E
22 50 53

22 58

22 41 51.1 LO9km USBCGS u.6
00 11 02

00

00

00

00

3.18 13L.3B

11 14
11 37

19 116

*
22.28 170.3E 33km USCGS

o

-~
-
—-
-
o

8
3
éﬁ%%?&&%%&$2$3$ %3
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38 TEW _ZEALAND S s STATIONS 1963 22

Date 8tn PFhase h mn 8 Az Tz h m B Az Tz An Tn Ae Te Mag.
FEE e E 56 22
s E 5300 %8 35 22
e E 54 04 08 36 37
GP elP) N 005142 08 31 17.5 17.78 178.6W 53ukm USCGS  L.5
& 1 84
X e 08 L2 50
e 2z 55 01 1.4 9,78 122,58 28km USCGS
el gx ?-‘} 08 31 5 5
¥ 27
M N 58 g 2 22 08
KN e x 00 53 37 z 10 55 L2 4
e X L2 z 10 55 L2 4
Origin: 00 LB 52 33.78 179w N nNz(p) z 56 18
00 LB 51.9 33.28 179.2W  L2km US 2 27 13
15 EP  eP z 02 10 45 g gg gg
10 55 U3
15K e(P) 2z 03 12 10 % . .08 117.3B 1km USCGS .6
CT  e? Z 03 12 26 06 82,00 7 T % .
Origin: 03 OB 31 21.78 169.LE  35km 2 12 20 56
21 32
15KP e(P) 2 05 L3 L6 § 1221314
cT z 05 Ll 01 12 12 39.1 0.68 147.5B 33km USCGS 5.0
WE  eP z 05 Ll 22
e - L8 12 z 13 2559
el Z Lo} 13 22 13.8 19.98 178.3E 562km USCGS 4.5
N z gg 2 16
RX el NE 05 z 17 56 Lu
N N 53 118 1a 17.88 178, 564km USCGS L.y
Origin: 05 39 57.2 22.08 170.5E 33km prRT tital ==
2 ol
Ll B e e e
a 0 - - 1 - -
o ep? § gj gg ﬁ 23 37 07 5
a
s : 2 o7 g; % NE Oy 22
Z u A 07 01 23
% X N - LR 88 1L.2E uscas 5.7
20, . 1ul., .
W e(L) 2z 07 06 55 20.3 & 35km 5
'] Z 12 3 16 z 08 L8 08%
Origin: 06 54 51.8 14.98 178.7W  33km 08 28 24.9 L42.1F 37,2B 33km USCGS 4.8
5 eP 2 07 18 Oy 17 14 38
er. ofP) 2 07 18 15 g 1; 15 ?o
Origin: 07 14 51.9 23.58 180.0 519km z 30
. . . Okm .
15XP ep & 09 25 36 17 10 13.6 17.18 176.7TW T Usces 4.9
CT eP? z 09 25 50 Z 19 29 37
e 2 z L1 a
WK el ZE 09 30 2 32 13
M z 34 1 20 2z 19 29 42
RX el NE 05 33 Z 19 30 09
M E 3y E 33 08
EP eF % 16 t; % 28 = 10
e 1 Vs 23,98 179.8W 520km .4
or s 643 56 9 31.5 3.98 179 5 Usces 5
& 2 42 ok 2z 1L 23 11
Origin: 16 29 19.0  4.3F 96.3E 33km § 1l 23 gg
15 KP eP Z 18 LO 42 Z 14 24 54
Origin: 18 30 36.0 15,48 174,3W 1L0kn INE Lh
Z L5 y 22
16 KP eP Z 05 54 L2% T T
Origin: 05 44 27.5 5.78F 126.5E 133km 14 12 36.0 36.28 90.4N 33km USCGS 5.2
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40 IEW_ZEALAND SETSVOTOGICAL pATIONS 1963
Date BStn Phase h m B Az Tz An Tn Ae _ phase Rym 8 Az Tz An Tn Ae Te Mag.
FEB1BTU eP 2 145356 ' k0
: 2 55 L2 __.{H) g 31 12
e(s) z u7 e 3 32.0
oF e(P) E 14 54 02 e ME 36
EP  elP z 15 5L 04 S I':g 9
. : 9 ey 3 20 3 20 320 6.0
GP e N 14 55 34 ;,) §E 17 28.5
es N 58 00 oL N zg
L e gg i el g‘ u2 2 22 5 21 6.1
N Zz 15 00 ¥ 47 07 32.5 L5.78 78.3W 33km USCGS  L.6
RX el E 15 04 2
Origin: 14 51 39.7  30.18B 177.2W  33km z gez !‘g §2
1B KP eP z 15 50 19 g 02 33 35.9 33.4N 139.2E 168km USCGS
CT e(P) 15 50 26 ] o8 27
Origtes 19801077~ 1.08 "423.68 LIANIE. 2 1396056 20.68175.1W 33km USCOS 5.2
18 WN 1) 7 2228
S 33 1 20 z 1432 %
RX el NE 22 29 z 44 33 31
¥ X 30 124 Z 39% P
19 KP &P z 12 02 58 Z L2
WN el z 09 E 1kl
M b4 10 1 20 N & 7 18 5.7
S 7 R Rl v e i B 2829  20.58 173.9% 29m USCeS 5.0
19KP &P zZ 15 37 04
Origin: 15 28 20,1  6.25 128.1E 370kn USCGE : = 5 22
19 kP eP 16 51 L6 17 14 35.7 32,78 20.9E 33km USCGS 5.0
RX NE 17 20
¥ N 22 120 B : 08 :; Y o
g 16.39 31.4  55.38 26.5V. AL 07 10 28,0  85.0N 98.98 33km USCGS 5.0
PE o 2 BB Z 07 57 Uk
.z 0757
20 KP  eP Z 065014
TA eP zZ 06 50 30 )f 05&3‘2‘;4
Origin: 06 L6 19.5 17.28 178.2W 612km i‘ gg gg gg
20 KP eP Z 07 LB 34 '
B i gen ‘ P i
Origin: 07 41 22.1  6.38 454,0E 37km 07 98 57.0  17.88 178.8W S50km USCGS 5.0
m— e Tud E 1107 43
T0 e(P) 2z 08 LB 03 E 56
WH A eP Z 08 LB 20 2 110743
e z 52 10 - 51
e E 32 2N
eL  NE 53 16 R 1197 40
¥ ZNE 57 2 08 32
BX e NE 08 53 z '3
el NE 55 19 p Z 1108 ?3
eL ZE 57 i
¥ N 58 Z 41 08 3i;
Origin: 08 L4 00.9 22.38 170.5E 33km % e %
Z 11 08 45
20KP e? zZ 12 41 10 Z 09 06
ZNE 10 35

20WN eS ZN 17 28 o4
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L2 HEW ZEA
Date Stn FPhase h o s Az Tz e T 2L % h m 8 Az Tz An Tn As Te Nag.
FEB GP e? N 11 08 56 g 2021 1k L)
e N 09 27 H 29
es N 11 38 E 26_55
KM eS8 X 11 11 28 g 31708
Origin: 11 05 42,0  30.38 178.6W 113km z 2 g; 1517 a
23WN e z 51.9 ; 26 3L
el Z 0704 z 27 04
I z 01 1 28 z 28 03
Origin: 06 32 30 36.08 102.5W  33km z gg g: 34 4
23 KP  eP z 14 37 22 : 2737w
E 28 L2
2.KP P Z 06 Lo 01 E 31 18
eP Z 4o 09 Y 2021 39%
WN eP Z 0640 29 Y 27 i
Origin: 06 36 11.3 19.78 179.0W 5L46km Y 31 ?9(
2, kP P T 13 1457 § 20 21 43 &
CT eP 2 13 12 g; Z 22 u3
Origin: 13 07 26.L 18.38 175.UW 20%m z gg
2L WN  e(PEKP)Z 14 02 § 50
e? Z 15 z 58
el 2 21 ZNE 20 21 U5
M z 27 219 NE 27 50
RX el E 14 22 E 31 24
¥ E 29 z =202149a 15 3 7.1
Origin: 13 34 15.7 14,6N  91.LW 4135km ZN g; .;rg
2,XKP e(P) 2z 17 38 00 = 58 30 20 3522 6.9
e Z 25 z 28 o4
e z 35 | NB 29.0 55 18 70 22
ON eP E 17 38 05 B 31 25
AK el R 17 B 32.2
BX eL NE 17 46 B 202151 6.9
Origin: 17 35 U 31,78 176.5W  33km .: 22§ gg
2% P zZ 2138 gg a . L] gg gg
Origin: 21 34 08.1  19.58 179.0W 54bkm USC Ll 20 14 08.7  7.58 1L6.2E 171km USCGS 7.1
25K P Z 172508 u
e 2 8 Z oy 37 33
cr P Z 472308 u z 39 18
e z 17 Z oL 37 L9
m o oe 7 172330 z 3.2
1 .
e Z & 26 IE Ll 1 14 26
GP eP X AT7.23.17 ZE u7
agde ol PoLg
. Origin: 17 41 01.7 2L.LN 123.LE 33km : o 38 ?g 5 18 6.2
26WN el? Z 00 22
NE Ly 22 25 18 35 18 6.9
26 g_i P z 02 25 10 4 ! tsg'{ us
gin: 02 13 20.5  19.3N 121.0E 56km USC ¥ 2, 4519 - 6.1
26 KP  eP? Z 02 26 34 oy 30 00.8 6.08 1uU9.LE 52km USCGS 5.2
26KF e Z 08 02 16 z 0512 01
WN  e? Z 08 03 08 Z 051205
Origin: 07 52 13.6 12,8N 144,1E OBkm US B 05412 39

05 07 11.5 14.58 173.1W 131km USCG8 4.4
26 kP e? z 09 51 L5
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NEW BALAND SEIS GICAT & L3
Ly EW _ZEALAND SETSMOI » GTATIONS 63

Date Stn Fhase h m =8 Az Tz An Tn h o8 Az Tz An Tn Ae Te Mag.
FEB 27 kP  eP z 05 31 30 ZNE L3 54
Origin: 05 24 02,1 6.38 149.2E 5%km ¥ 16 L3 :g
27 kP 1P z 07 39 33%a ; 16 Lu 08 gz
R P oaug '
o N
1,58 178.3W 350km Nz(D) 5.5
= :P : it jfe €1 idﬂitioml readings from Uppsala and
e Z 58 Umea used to determine epicentre.
RX e? z 07 LO 37
Origin: 07 34 23.8 16.28 173.3W  33km z 13 50 51
27KF Pz 203554 R 12 52 a2t
A 3 e o
CT eP Z
T o(p) 2z 203605 g 132 L. 5 32 2 28
By b 50 2 338u1.0 2u.2N 121,78 33km USCGS 4.8
RX eL NE 20 L9 :
¥ B ue s ;233
Oorigin: 20 28 37.9 4.658 132.9E 1 z gg og 3 IR e e d
i ? g.’a :gsg 6.25 4L9.2E 59km 08 1 47
S iy ! = Z 7 Li1'51.0 8298 7.7W 33km USCGS 5.0
27 kP 2 18
s - ik gE 16 09 21 2 28 2 32
MAR 1 CT eP z ol 43 L3 5 23,8 3 uo
WP Z 04 Ly 02% ZE 28,2 8 28 5 28
Origin: O 39 34.3 18,28 177.9%W 568km 15 L3 04,0 4L.58 B81.6W 33km USCGS 5.4
1 WN el z 11 27.2 2 20 z 19 08 25
Origin: 10 45 55.5 41,18 143.0E  43km | :' :g ?g I;O
2 KP eP Z 00 28 32 2 15,8 2 32
CT eP z 00 28 io 19 o4 02.9 19.38 169.5E Uu3km USCGS 4.9
Origin: 00 20 32, .18 1L,
Shia ;3 B z 0218 28 1 30
2KP P z 05 47
Gt ' 888 e wses 1om S S} : 2
e i G 07 05 01.7 4.58 B81.5W 3Mkm USCaS 5.6
2WN e Z 05 uB 52 1 8
el z 0 1 20 z 16 39 53
i z Lo 26
Tl ¢ BB - PRy
2 - 15. - _
rig Ly 59.2 5.48 172.9%W 65km - e
2WN el z 10 07 132 % R ;:g
Origin: 09 25 55.0 u6.1F 153.1E 33km : e e
2WR el z 16 LS% 1 28 Z L1 28
Origin: 16 05 00 L4B.1N 152,9E 4140km ; :g ll.:zc: 13.3 o
308 P E 16 L1 10 16 39 07 36.55 178.2E 235km NzZ(C) 5.0
e E u2 33
kP P Z 16 41 21,0 2 19 13 28
e Z L2 35 19 05 39.1 6,48 149,0BE 60km USCGS
™ P 2 16 L1 21.0
es % L2 54 B 03 54 15 L.7
CT eP z 16 L1 32 z 03 54 20
e 2z L3 10 Z 22
e 2z 16 Z 55 28
TA &P Z 16 L1 39 Z 035421
WN P z 16 L1 50 & 03543

@nwal From the ISC collection scanned by SISMOS

~_Seismological
Centre




ernational From the ISC collection scanned by SISMOS
ismological
Centre

A

L6 ] LEALAND O MOLDG]
Date Stn FPhase h m s Az Tz An Tn
MAR eS Z 55 53
WN P 4 03 54 57
s Z 56
GP eP N 03 55 33
es ) 57
™ eB Y 03 55 54
CB eS8 E 03 56 52
Origin: 03 52 52 33,48 179.UW 160km
Additicnal readings
determine epicentre,
6 XP P z 17 58 53.1
cr P Z 17 59 05.0
Origin: 17 53 26 11.48 166.5E 195km UB
6 CT P Z 19 56 53
WK  eLr 2 20 07 133
Origin: 19 50 07.5 9.85 152.2E 60km
7CT P Z 03 L6 09.9 4
Origin: 03 UO LB.6 15.1S 168.2E 33km USC
7WN el Z 12 08.9 2 15
7 CT &P Z 05 32 02
KP P Z 05 32 o4
WR P Z 05 32 oy 6 7
PP Z 34 15 3 6
s ZNE Lo 16 8 18 7 15
eSS ZNE Ll 17 6 19 6 16
Lr ZNE L9,.2 75 30 22 22
RX e(P) 2 05 32 30 ¥
s NE 41 01 120
Ir ZNE 51.0 21 20 32 24
Origin: 05 22 01,1 27.08 113.5W  33km
7 WN P Z 12 27 59 3 12
8 ZE 37 37 2 32
ss Z L1 Ly 2 36
L ZR 50.14 L 24
M Z 51.2 8 2y
or &P Z 12 28 06
KP P Z 12 28 13%
RX eS8 NE 12 37 38 3 30
eSS E L2 20
el ZNE 52 3 418
Origin: 12 16 28,5 LL.38 T75.3W 45km
BKP eP Z 02 LB 55
€T eP 2 02 49 11%
RX eP Z 02 50 05
es N 54 58 L 13
elg E 56.8
elr b 58,5 8 20
Origin: 02 Ly 31.5 19.28 169.7E 33km
BKP eP Z 03 29 24
cT P Z 03 29 37+
RX eP Z 03 30 28
elg E 7: .
eLr N 39 11 20
Origin: 03 24 57.2 19.28 169.6E L9%m
8 KP P Z 03 37 32
cT P z 03 37 LO

N e 3aauﬂ ENH E!‘H S0

HHRHHEHN

L7

h m 8

03 L5
03 u5,8

u7

14 03 38
13 59 LO.1

16 08 51
16 09 08
16 04 54.0

18 34

PR &2
&

83% UY“EKRE B33 B
- (D

o
-
-l
0

. .
@ o

R HEE BREISS
B

N2
3

Az Tz An Tn
15 20 12 18
19,38 169.6E 33km
21.88 176.5W 137km
21.38 170.2E 108km

2 28

2 16
21,98 62,0BE 33km

19,18 169.4E 33km
2 34
3.25 147.0E 33km

120 3 2
3.28 147.1E 33km

21.58 179.0W 529km
15.28 167.2E 1LZkm

1 30

3 L2
2L.,7N 122,1E 33km

16.08 168.4E 283km
2 8
212
L 32

2 2
29,98 T1.2W  70km

1 32
2.UN 126,6E Likm

Ae Te

15 20

usces

Usces

usces

usces

2 32
UsCcGs

L 35

3 20

4.6

h‘g

L.8

L.9

L.

L.9

u.g

4.5

Ui oy
.
wo




L8 ] ZEALAND SEISMO 963 49
Date 8tn Phase h m 8 Az Tz An Tn hom 8 Az Tz An Tn Ae Te Mag.
MAR 11 KP PP 2 07 L6 49.0 = 1w 17 67 55 20 36
RX ePKP Z 07 47 10 5 1 4 % 22 13 L3 32
Origin: 07 27 22,0 38.18 29.3E 33km @S z 26.2
Zv 08 58 0L 10 7 6 19
11 KP P Z 09 06 27 2 o7
CT eP Z 09 06 35 7N 09 01 LO 7 8 18
Origin: 09 02 19.8 18.78 177.6W LD2km NE 08 30 ;g 1215 8 1u 7.1
20
1MEKP Pz 211116 » N6 2528 47 25
Origin: 21 05 49.1 13,78 165,88  33km X 19 16 g?h ﬁg o
12k Pz 132656 - B 3020 35319 U5 6.9
WH elr 2 Ly,2 2 32 08 Ll 4B.3 L6.58 154.7E 26km USCGS 6.2
Origin: 13 21 39.2 16.08 172.6W 33km m8C
i - ]
12KP P 2 202002 £ A on 2
WE el 2 20 2.7 4 20 NE 21 55
RX el NE 20 28 24 LD 09.0  20.78 174.1W 33km USCGS 5.0
Origin: 20 14 59.8 16,28 167.7E  33km U 5
i
WWEP 1P Z 08120564 R %
CT eiP z 08 12 09.7 g 1319 08 117
B4 i ERE 1
Origin: 08 00'15.6  13.0N 120.4E 5ikm U8 e 07 &
; e 121
ILKP eP  Z 232326 B 1o 2 22
Origin: 23 15 23.2 5.98 1LL.BE 33km Ui oy 00 L4 26,68 176,7W  33km USCGS L.7
15 KP 19 : 00 26 ig.o 4 z oy 3127
er P Z 00 26 37.0 ? b 32.“’ 2 20
il W R 2 %3 25 179.08  33m 05008
25 i, .28 179.
W elr 2 00 LB.5 6 28 . R o 2
Origin: 00 16 01.3 8,UN 126.4E 117km z 13 20 17
13 16 23.5 15.7S 178.uW 561km USCGS
P8 % 3 B3R
’ Z 05 50 32
eS A Lo 37 Z 05 50 L5.5
Origin: 03 34 55 24.958 180.0 573km | z 05 ok 23 ég - = e
e T g oy 5 53 05 46 50, . .5E . Usces .
55 4 13 17 04
Cr e Z 04 06 0L.9 g 22
es z 08 45
Origin: oy 03 05 25.08 179,.6E 563km U Z 13 22,5 326
ZNE 25 L 16 L 16
15/KP P Z 11 05 L5.5 13 13 22,5 22,68 170.6E L4Skm USCGS 4.5
cr P Z 11 05 48,7 .
Origin: 10 53 59.8  17.5N 119.8E 33lm Z 14 U5 47
Z 14 46 02
1EKP P Z 0857 29.2 Z 1446 23 2 12 5.2
i 2 35.5 NE 50 o4 3 8
o SR Z 08 57 34.8 Z 51,1 3 28
i Z Lo ~ ZNB 54 6 16 L 16 2 16
e Z L5 Y 14 L2 01,2 22,68 170,8E 33km USCGS  L.8
PP Z 09 01 08 .
ePEKP 2 15 03 'Z 0L L6 25.5
wm b E oy unsa 23 : 19 13"
- u
ePP  Z 09 01 21 12 25 Z O L6 51.8
eSKS  Z 07 25 17 z u8 31.0
8 ZE 08 16 g 16 2 04 47 00.5
Ps E 10 00 ‘2 04 L7 06.7

national From the ISC collection scanned by SISMOS
_Seismological
Centre




51

50 {EW _ZEALAND SEISMOIOGIC TTONS 963
Date Stn Phase h m s Az Tz An Tn h m 8 Az Tz An Tn Ae Te Mag.
MAR WH P ZNE OL L7 48.8 g 01 13 30.2
eS  ZNE 50 35 H 15 50
Sc8 KE 57 10 ?z 0113142
cB g : oL r;’é 24.0 z fg gg
1
RX Pz  O4 LB 37.2 Z2 0110 4E.2  25.38 179.2B 560km USCGS 4.9
KM eP X o4 L7 39.5
8 x 50 1 z 08 59 39
GP eP N oL L7 L5 2z 0B 59 Ub.5
8 N 51 22 08 51 LL.2 4.98 145.7E 51km USCGS 4.6
Origin: o4 43 13.5 19.98 179.1W 680km
Ne 94°21 37 L.5
20KP 1P Z oL 49 26.8 z 41 21 39
es z 52 15 z 22 47
CE eP E oL 49 28 z 141 21 Lo
es E 53 20 z 23 05
TU i z 0oL 439 29.0 z 11 21 51%
TA eP 2 o4 49 L,.0 z 23 25
WN P ZNE 04 49 54.0 Y 41 23 37
S ZNE 5309 ¥
S8c8 NE 59 50,2 ZNE 11 23 56 5.3
RX P Z OL4 50 LO.S N 11 25 5.3
KM eS X o4 53 u3 11 20 11 33,98 178.9% N Wz(c) 5.2
GP s N o4 53 55 Additional readings from Umea,
Origin: o4 45 49.5 19.68 179.3W 680km US| Uppsala, South Pole and Charters
Towers used to determine epicentre.
20 KP eP z 10 50 08
Origin: 10 L4 41,3 15.88 171.7W  33km U z 233 S.g
20K Pz 16 4T kO oy : g
e 2z ZE 16 42 3
cr P Z 16 47 7.0 z 18 L 6
RX el NE 17 01 NE 2L 21 y 12 2 10
Origin: 16 38 55.8 2,48 138,LE LOkm DS " 29 22 10 20
NE 02 32 25 38 17 Lo
21 kP eP z 01 17 18 | 2 35 18 30
Origin: 01 12 54.8 19.38 175.8W 130km DU ZNE 39 20 20 15 16 26 20 6.4
2 021656 u L 18 6.1
21 T0 P z 14 03 19 z 19 07 L 20
- z oL 18 ZNE 2L 47 L 13 225 311 5.8
¢ O z 14 03 24 4 30 07 5 18
e 2 oy ZNE 31 10 3 18 34 14 721
ON &P E 14 03 29 ZE 35,0 13 35 11 19
e E oy z 37 L3 30
cT P 2 14 03 35 Z 02 16 56,2
e z ol Z 02 16 58,2
T eP Y 14 03 37 g 17 09
s Y 14 02 07 12.8 9.78 120.4E 33km USCGS 5.4
WN e? Z 14 03 45 :
8 NE gg 28 Z 082311
el Z 2 13 B N 082324
TA eP z 14 03 u8 & 08 28,7 L 2y
CBE eS8 E 1L 05 49 08 19 2u.4 22.68 170.8E 33km USCGS
GP eS8 N 14 06+
EN eS8 X 14 06 30 Z 09 39 L9
Origin: 14 02 02 35.25 178.uW N Nz(] Z 03 LO 00
Additional readings ZB 09 50.5 236
determine epicentre & ° 09 54
09 31 50.4 3,28 146.8E 33km USCGS 5.0
22 CT &P z 12 32 gz
WE Lg NE 12 U6, 6 32 Z 09 54 03,0
Lr 2 L8.2 4 28 z 15
RX el N 12 47 2 09 54 07
el E 49 z 20
Z 0954 11
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..J(l_ A
Date 8tn Phase h m s Az Tz An Tn R m 8 Az Tz An Tn Ae Te Mag.
MAR Z 23 :" 33
4 e 2
e b oaP e
elr .
¥z 19 2 2 z 22308 56.38 149.98 3%km USCOS 5.0
Origin: 09 43 20,2 © 9.0N 125.6E 51km
0
2. KP ePKP 2 13 03 39 z §§ gg” 128
2l osEE m .. -
WN  eSKP 1 .0
eLr 2 Ll 1 36 § 22 58 gh
-8 i 222 z 2258 3.8
Origin: 12 u4 03.2 34.LF L7.9B 33knm N Lé
22 U6 16,2 0,7N 96.5E 30km USCGS 5.6
2LKP P Z 18 25 I
grrd.giap : 1338?5’2 14,95 176.0W 320km [ B 29 19
n: - - . 1
2 RHBVs 15081733 33m uscs 4.6
2u kP eP Z 20 3548
Origin: 20 20 L2.7 13,68 172.8W 7Lkn U8 z 08 58 07.1
] 15.
24 KP 1P % 21 kﬂ;os.1 g % 553 L.?.E 4.28 152,6E 120km USCGS 5.1
e
CT P z 24 48 19.8 33.5
W ePs z 220943 132 P BN
elr 2 18.5 136 F 10.5
M Z 22 2 22 z 53
RX el RE 22 22 z 09 50 51
Origin: 21 35 24,4 51,8N 178,1W 57km USC 56
s
25TU0 P*  Z L4 22 49.1 ZE 09 31 1k 97 34 7.2
o5 -8 o z 19
KP 1P* 2 14 22 57.2 ZNE 30
sié: (2 16 ZNE 53 35
TO eP* Y 14 23 oud ZNE 10 00 37
s* Y 32 NE ol Oy
on (P) B 142320 ZNE 09 52 28 23 20 69 22 uo 24 6.8
e 2 2L z 30 .
o8 E z 33.5
WX  Pn  ZNE 14 23 29,6 z 36
iP*  ZNE uod z i
Sn ZNE 2L 14 2 55 L9
eS*  IZNE NE 56 30 190 21 360 27
CB eP E 1 23L5 2z 58.0 580 30
s E 2y 38 ZNE 10 O1 450 19 uoo 21 335 20
GP P N 14 24 07 2 1001 46
? N 25 19 09 48 19,7  29.78 177.8W  UuSkm USCGS PAS 63-7
KM e(P) X 14 24 14 Felt: Racul Is. MM7
8 X 25 17
RX eP Z 4 2 L5 - ® 118 18
esS b4 26 25 g Z 114820
Origin: 14 22 29 37.88 177.LE S Nz(B) Z 30
¥ Z 1148 L7
25 KP  eP Z 1303 43 z 55
e 2 z 50 u8
WN el zZ 13 21.5 121 - ZNE 11 51 16
Origin: 15 53 05 10.68 120,LE  33km 2 11 50 15
11 46 02,5  30.1S 177.4W  50km USCGS
25 RX P ZNE 20 21 12 8 7 y 8 Felt: Raoul Is. MM3
es NE 24 32 7 14
Lg KE 25.3 215 ; 12 53 51
elr 2 25,8 18 16 2 53 55
WH P ZNE 20 22 09 7 2 L 6 : 54 02
i z 24 06 311 ‘ N
eS 26 4O 8 14 ‘2 12 54 06
Lr Z 28 oy 23 24 Z 18
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& REW ZI U SE] D] 10! a6 3
Date Stn Phase h m s Az Tz An Tn v h m 8 Az Tz An Tn Ae Te Mag.
MAR e z 29 ) E 24 L1 L3
es z 56 1L £
w5 w15 3% iy o i o7
> NE 120
G IRBSET e ;ﬂﬁf‘:.,sﬁr z Y Pelt: Raoul Is. MM!
2608 P ; 13 27 ;g Sy
e Z 00
KP eP 2 45 271 10
o P o o
ot e 2z 13273 e 3 Egﬁg 32
) Z 2 16
wN :P énx 13 28 g; };’E o1 g i 11 38
B ZNE 11 'z 28.3 25 54
s ZNE 30 16 e 35 37 27 21 26 18 25 6.8
L E Lo N 00 50 22 3 20
RX P ZNE 13 29 11 & 5 53 LL 2 14
i z 16 E 010004 5 18
A S 36 . a~ 20 e
- ’
elr 2 .7 78 34 g ; 3 11 23
M ZNE o4 19 125 23 00 15 L7.5 66,38 19.6W 15km USCGS PAS 7-7%
Origin: 13 25 02.6 29.85 177.9W %
. Felt: Raoul Is, MM5 g 06 56 1?
26 kP P z 14 38 59.5 z 06 59.2 128
CT eP Z 14 39 16
e 24 B 11 14
Origin: 14 3L 16,5  18.08 168.0E 32km U ;‘g 11 14 LS
26 KF P Z 19 01 12,5 iz 1114 59
CT eP Z 15 01 28 ) 15 20
- ; 2 : 11 :g gg 5.4
26 KP  eP Z 20 00 14 2 34
epP 2 u2 i INE 17 37
origin: 19 47 46,0  Li.LN 1L6.7E 110k D s 5 5 32 ioe s &
26 CT  eP Z 21 47 00 ‘ZNE 20 9 21 L 32 6 22
i z 05 Z 11 16 Lo
PP Z 50 2 19 50
g 1(’I') Z 21 L7 00.5 2 :I g;s i 28 L 25
% 2 12 i
8 2 'é; g 21‘} it 12 31,3 30.28 177.8W  38km USCGS
el Zh 22140 Felt: Raoul Is, MM3
N z 12 26 -
Origin: 21 34 41,1 36.08 135.7E 33km US Z 1L 53.6 124
2708 P E 08 i Z 16 22 19.8
TU &P 7z 08 }:33 3;* % 16 22 27
= 2 LL 09 ZNE 16 22 LB
o ep z 19 16 18 40.7 19,08 178,7W 568km USCGS  L.E
e g e §2 RZ 21 02.5 220
e z .
TO :P ¥ 08 % ::.2: :- 23 31 16
WX 8§  ZNE 08 B TN
GP eS X 08 tghkg i ZNE 35.5 4 32 12 30 15 25
Origin: 08 41 LS 334S 1784W N D ;'! 3 21 20 22 24
Additional readin H 2331 A
Charters Towers, Ui H 33

Uppsals used to def
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- aT) TIONS A
Date Stn Phase h m s Az Tz An Tn . h m 8 Az Tz An Tn Ae Te Mag.
WAR TU eP 2 2331 34 e u1 34
a8 Z 33 24 z 14 39 55
KP P i 23 31 h}g.S e 11 hhﬁ 32 2 g0
-] m .
. L1k 3 18
(RS TEEL it matie i 1T EET gelt: Raou 1e. W03
29 ON &P zZ 05 L2 39 gz 17 04 33
TU eP Z 05 L2 39 z 17 O uB
e B 7 o5 i3 B | 5.5
ZNE .
or e 2 05289 7 s 32 22 6.0
W s ZNE 05 u5 03.5 :: 17;200 i 13;3 ¥
29 KP  eP Z 06 14 33 ; 16 51 56.6  Lu4.2N 1LB.OR 33km USCGS 6.3
CT eP Z 06 11 L3
WH el b4 06 21 J 28 21 47 1 30 1 25
origin: 06 05 19,9  10.38 160.7E 32km USQ R
29 W el zZ 14 32.8 .f‘ 12 42 118
29WN el z 18 u3.2 126 E 0509.9
8 s 5.e ; ;g 2 28
- A fp : AR ?? %8 o u"é"?,o.e 6,58 81,1W 33km USCGS 5.2
TU eP Z 21 18 56
eS z 20 L E 05 33 05
KP eP Z 2118 57 g 053305
e z 19 08 2z 15.5
CT eP Z 2119 13 z 2L
:a 2 21 'f':' H 05 3‘5 05’6r
Z z
WN  eP Z 2119 47 z 21
& 3 A 1 3y . 2o il s
Origin: 21 16 43,7  30.28 177.7W 60km U 2ZNE 37.0 75 22 62 23 - 80 36
Felt: Raoul Is, MM3 ] i'n 05;;&;9 19 1 29355-' hga!f
29KP P 23 2 NE b2’ u7 21 39 19
cr e(P) 2z 2§ 35" gg 05 30 49.3  29.9S8 177.7W  uBkm USCGS 5.7
WN el Zz 23 Ly 112 Felt: Raoul Is. MM5
Origin: 23 30 43 18,08 168,58 35km % 07 15 06
WN s ZNE 00 26 z 17 12
o el z 25.27 . gn o7 :_5’ fg g g 6.8
s s . B i 8 g sg e
OKP P : 2 <
3 eS g g g‘l? g;, 3 & 29 25 24
ScP 2 05 22 RE 07 21 54 7 18 6 18 6.2
a i e - i e
ZRE O1 18 20 6 1
gcs % 02 gg 13 e 15 12 213: E 07 07 36,3 6.15 149.0E 60km USCGS 5.7
ScS NE 09 10 : gg 14 57
R P Z 01 58 50.5 e 2 15 01
is NE 02 03 12 ne 10 17 I 16 47
Origin: 01 53 28,8  19.18 169.1E 160km g. gg : %
WN el 2 20
30 Z 11 28 24 120 s =0 _—
30 TU eP Z 11 39 44
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58 REW ZEALAND SEISMOID ) NS
eTATIONS
Date 8tn Fhase h n s Az Tz An Tn 5
Phase
MAR X el RE 08 22
Origin: 08 12 40.5 29,78 176.9%W  60knm
Felt: Raoul Is. MN2
31 ON eP E 0% 09 30.5
B E
U eP z 09 09 32
e Z L2
s Z 11 23
EKP eP z 09 09 33
e Z L7
WN eP ZNE 09 10 29
8 ZNE 12 28
el 2 14.7 1 35
Origin: 09 07 20,1 30.18 177.7W  LBkn
Felt: Raoul Is, MMy
3MWN e z 0% 53,1 122
el ZNE 57.3 121
31 WN 8 ZNE 10 50 17
el E 52,6 :
L z 53.6 1148 )
31 WN el z 18 09 1 31 i
Origin: 17 28 52.7 0.88 96,6BE 33km
31 KP eP Z 19 25 02
i Z o7
e 2 19
OF eP E 19 25 o4
™ elP) 2z 19 25 07
e Z 10
8 z 26 51
WN eP ZNE 19 25 51 3 32
e N 26 04
8 ZNE 27
el ZE 28.5 3
N ZE 31 3y 22 P
RX eP z 19 27 02 1
el NE 31.5 11 38
N NE 34 20 20 4
Origin: 19 22 53,3  30.0S 178.0W 50km O
31 WN 8 ZNE 19 33 31
31 WN 8 ZNE 23 57 30
el Z 00 00 116
APR 1 WN eS? z 02 34,7
esSs 2 37.4 1 30
eL 2 40,0 2 28 - .
Origin: 02 19 56.8 6,08 1L49,0E 6Lkm Uf
Pelt: New Britain i
1T0 eP Z 06 31 17
e z ﬁ i
es Z 32 14
KP eP 4 06 31 23
es z 32 26
CT eP Z 06 31 35
e(8) 2 32 L4
TA e? z 06 32 06
WH eS ZN 06 33 24
CB eS E 06 33 L8
KN eS8 X 06 3, 27

E 'Eu nuanmaﬂaauuu unaa ma auusn

ZEIBURE KB BYR

PERRFEER

29

S8G B% &Y

11

w2y
&

11
14 55 29
15 01 L2
.9
KZy
mgﬁ
501 32

o
=
o
o

SH3L

Az Tz An Tn Ae Te Mag.

36s 178w N NzZ(D) 5.2

224

29,28 176.6W 38km USCGS

28,88 178.8W 33km USCGS

2 18

31.08 177.6W 33km USCGS

14 18 11 20
15 20

p 9 20
29,78 177.1W UsScGs
29,78 177.0W

31.18 177,58 33km USCGS

30,18 177.1W  48km

521

29,68 177.2@  LBkm USCGS

14 17 14 17 6.1

[ RV
B




LA
ol

Mag.

Ae Te

An Tn
18.48 177.7W 558km USCGS

Az Tz

12 31 27
12 27 35.8
10 07

17 33

B

M&iﬂ

An Tn

24,78 179.8E
17.78 178.7TW

Az Tz

um& a &
5888258
8 88 gdas

h
22 37 29.6

22 4O 36

z

8tn Fhase

Date

MYA3ER
LERARY

0
A

B Sm

17.88 168,08

3

m3R

(SN

6.2
5.4

owvIonno own

RALELo YRS NT

u3

@

151.0B

Felt: Port Vila
2 20
4,08
'9

14 54 0u.5

15 01 49
15 14

4

origin

suussnssnnEEnnnmnngomezssees

15.28 173.1W

L7+ ]

ORE
2_d
888

6.l
6.3
6.0

nz(a)

12km

38,78 176.62E

SRIABNAERLERS
RARARARAR
RRR 8 KRR

2 333 93

11 20

mw? ﬂ.-uoo

- o
SISYRETORRAR

wnBRuBERnbuEal

—

2]

St
L]

aeamugwuammmm-.m
w Be BB B

21 01.4

MaNsReaREEE §

REVRTRISA/R
maauaaamnzﬁ
0

o ©o o
- = ¥

MMM NENNN

..mem00§000

0
o
=
)]
_
wn
>
a
o
Q
c
c
IS
o
w
c
o
2
9]
Q
°
o
O
n
e
)
<
=1
£
9]
2
e
©
c !
Qo
=
&
~ £
g



. a53
\TION
Date Stn Phase h mn 8 Az Tz An Tn h o m 8 Az Tz An Tn Ae Te Mag.
- Phase
M z 02 225 z 35(09)
Origin: 20 L8 16,7 16.78 173.7W  33km g gg 05 35 23
‘ e 371
13 WK eP z 02 3L 36 NE 38
epP? 2 35 00 0 5 19 u 18
eSKS  ZE L5 00 L . 6 2y 6.8
eSP in & g:,r' 20 7z 05 36 31
S = o 71 M 32 33.9  31.48 177.8W  33km USCGS
RX eSES E 02 45 10
o T 553 2%
& & o gg Z 135.21.8 5.4S 154.2E 14%km USCOS
el E s
KP e(PKKP)Z 02 50 L9 2 Ly 17.2 4
z 51 16 z 25 L 27
CT e(PKEP)Z 02 50 49 z 23 49.3
z 51 16 z 52.3
origin: 02 20 57.8 6.28 76.5W 125 z 53,3 L 21
°z 2 1 33% A -y
Origin: 03 20 38,5  19.28 175.8W 222km 2 2339 27.3 18.38 173.7W 33km USCGS
A
13wh e(L) 2 09 30 1 z 0139 04
el 2 35 1 4 7 08
13KP eP _Z 14 LD 16 - B 5 1y 12 6.9
e(PcP) Z L1 19 18 5’; L7 10 107 34 222 32 7.5
cT :{ z L 4O 20 ) 7 L8 00 32 14
PP) 2 28 - NE 51
e z 4 2 54
WE  eP 2 A4 LO 26 - E 57 380 37
es ZE u7 12 3 ¥ 58 280 29
e(Ses) 2 50 12 P z 0204 119 21
el pa 56 ] 2 o1
N ZE 57 7 34 QA z L1 36
¥ ZE 59 12 23 T 2 0139 1u 1117 6.6
RX eS B 14 LB 16 5 B L1 06 L 14
e NE 51.6 K N L3 08 9 1
qmm) lzl! % '=‘ g g;( 12 82 28 7.4
¥ . 58 618 z 53 93 28
: : 1 339 117 : = 32
Origin: 13 31 21.0  3.48 135.LE 31km ot 29 19.4  0.88 128,0E 33km USCGS 7.0 PAS
PHat * HE3R svm P ongs
-} 1 17.08 1 g 5 1k U
e 12 SR P o
5 2%
+ e Z K g % 01 36 59.4 1.28 128.4E 33knm
esS 2 11 03 . .
CT eP Z 22 09 L7 £ Z 0204 58
es z 11 22 z fj z 05 09
WK eP ZRE 22 10 10 d . & 0205 01
es ZNE 12 02 by z 13
Origin: 22 07 57 31.58 179.6E em ;: 02 05 ?g
1L KP  eP = Z L7
e Z o % ) Z 07 27
e z 56 *  ZNB 02 05 O3
es z 36 05 . 01 55 10,9 0,78 128.0E 32km USCGS
Cr &P 2 05 3&{&? 3
e z 57 Z 02 15 37
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66 : NEW ZEALAND SEISMOIOGIC - 1963 67
Date Stn Fhase h m s Az Tz An Tn - b om s Az Tz An Tn Ae Te Mag.
APR CT eP Z 0215 L6 - L2
Origin: 02 05 52 1,38 126.9E  33km 2 5201077 1.38 128,88 33im USCGS
16 KP eP 2 05 35 59 oy 16
gi:i 1°P 3 % gf gg 2 18,48 177.7TW 557km @ a7 227 988 13,58 D Uem
gin: . . . 3
2 2L
16KP e 2z 1213 31 = %3333 224
ZNE 03 02 1 36 9 Lo 11 Lo
17 WN eL ZE 00 37.3 75 08.2 16 50 5 28
M z 38 223 3 10.0 8 28 12 32
RX el KE 39 g) ZNE 13.6 0 17 29 17 28
17RX e NE 01 28,1 . 174 8L 5038
eL ZN 39 ZNE 24 9 20 7 18 17 22 6.6
Ty ek e 620 72
wWooe Z o1 28.3 2 30 = 27 5 22 7 22
el ZE 01 38 ¥E 12.6 7 22 8 18
M ZE Lo 9 34 ¥E 15,0 8 26 8 24
el R Ll ¥E 18 E 1L 28 1l 25
e i ol B 25t s R
CT P z o2 13 Ez RLA - 3 F 63-7 BER
e
WR :p ;ﬂ 0216;;& Z 102812?.?
S, D ™12 B 102 3 4.6
o 2 i i 8 ol
RX eP ZN 02 17 11 ' -§ jo & 2
es NE 21 38 13 20 7 29 U5
e 2 22.2 ZNE 10 30 5.5
£ 22 | P ir 23
" ZNE 26 21 16 2216 I B 1031 3¢ 5.7
Origin: 02 11 26,1 19.68 178.6E k ' 10 26 L9 34.58 178.1W 100km NzZ(D) 5.2
- E 16
1T EP eP z 08 28 Lo : 16 % gﬁ
CT eP Z 08 28 L7 Z 16 55
Origin: 08 23 34.0 15.78 174.1W 124k ; :E og 2 22
17K 1P Z 1218 24,6 u " 3
CT eP Z 12 18 38 ] Z 16 38 33
Origin: 12 13 34,3  18.4S 173.6W  33) 16 28 52,3 1.38 128,.8E 33km USCGS
17WH elr Z 19 Z 225
RX el ¥ 19 82 Z 22106 2
eL E 09 2z 49 oy
Origin: 18 24 27.6 54,98 28.2Ww 2z 22 52
e o - 22 4 16,8 29.98 177.7W Likm USCGS
CT e 2z O 5549 Z 0117 6
e z 59 02 Z O 36
WN eP ZNE 01 56 13 z 39 126
ungnﬁ' S ;:Isgs i sl 01 07 57.8 1,28 128,98 2Bkm USCGS
: * ; ; -. z 0816
18 KP eP? Z 03 28 09 : =
origin: 03 23 07.2 13.28 176.5W U403 Z 0102

53
00 57 56,6 16.68 178. km USCGS
18 WN el z 22 27 s 23
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£8 {EW_ZEALAND SEISMDL craTIQIS 4043
Date ©B8tn Phase h m 8 Az Tz An Tn e h om 8 Az Tz An Tn Ae Te Mag.
s 2 b 5 s 123 20.1  17.85 178.7W 535km USCGS
CT eP 2 oy 50 30
Z 1 z 19 00 08
Origin: oy 38 21.7 24.1N 122,1E  33kn z 42
p) L 19 00 50
29 KP eP z 10 46 31 48 52 2L.L 5.18 1L6,1E 134km USCGS
CT eP z 10 46 39
> o 10538 22 ??
iy o 27:2 2 127358.6 25.85 179.98 5uOkm USCOS
e z 58.3
el? N 59.4 z 035u9.04d
el Z 59. 5 L0 2 03 59 59
el N .3 z oy Oy 07
& M ;N 100!'?'26 217 218 m%&"f&
: N ge 20 % 03 55 06.6 17.28 174.5W 190km USCGS
el E 11 0L.5
el ZN 2 06,3 Z g %1, 33
il 3o e SN % 05 51 Wk 1.18 127.2B  33km USCGS
"B i 9%% o
e z
Origin: 01 EB 09.0 7.08 129.2E 135k 13 32 12,2 27.0N 128.BE 33km USCGS
22KP eP? 2z 07 27 L8 ‘ z 20 51 11
eP Z 52 % 52 LB
S e B 254
or  ep 7 o728 08 ' %0 LB 16.L  30.1S 177.8W 33km USCGS
e Z 22
e Z 30 00 z 29 L6 23
WN eP ZRE 07 2B 36 Z 21 UL6 33
:r. ZNE 30 39 ? g ft? E;
M gn gg 2 22 21 42 49.0 20.88 179.1W 603km USCGS
RX &P 1 b
it BB | SH
T - - - Y.n :
gin: 07 25 30.8 29,98 177.6W Y - 08 25 13
22 KP eP 2 08 38 08 : ZNE 08 22 uli
e z 22 : z us5
oF. e 2 08 38 13 i 08 12 57.2 4,78 122.4LE 610km USCGS
0 08 0. > ¥ ] T
rigin: 30 30.5 5.18 154.1E 132k : ogggg
22 KP eP z 15 11 )
Pt BEE. s P gl s
1 3 4 il 53km 5
2238.;“, 5 53 19.88 175.uW % oggggg
z ‘5 7 .
KP ePKP 2Z 15 g‘) 39; Y 09 34 33 L.7
CT ePKP 2 15 57 57 - e 35 45
Origin: 15 38 19,1 U41.38 39.0E 33km e O gf
T
23 KP eP 2 02 : 2 0936 26 5.4
CT eP 2. e 33 % Z 0938 120
RX eP Z 0251 L0 N 09 37 30 5.5
WN el z 03 01 09 32 Lo Jggi 11;7: 100km Nz(nc)m“z.f
ori 02 . . 5 Additio readi from ra
e il 98 168 Towers used to d:g:mﬂ.ne epicentre.
23 CT eP z 1 !
ELE i A T
gin: 07 19 LL.B  60.7S 2L.7W 33km ZNE 16 45 L9
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Date Stn Phase h m & AL . h om 8 Az Tz An Tn Ae Te Mag.

APR es ZN 53 i E 56
el ZNE 17 00 7 09 57 19
M 4 10 z 58 10
RX el E 17 08 g 09 57 31 5.2
el 10 INE L3
Origin: 16 35 56.2 1.35 128.7E oiE 58 24
u7
%5 KP eP 17 54 05 B 09 57 36
cT g § 17T 54 ;g z 09 57 50 4.9
origin: 17 50 25.3  21.68 178.0M = 58 0B
¥ 093808 8.6
26 KP eP Z 010352 i 59 28
CT e Z 010402 X 095925 5.1
wR :gs) > mm.%é R 0.0 27 37.45 178.38 N Nz(C) 5.2
es ZNE 06 20 56
14 20 13
26 KP eP Z 08 2305 : 13 20 22
CT eP 2 08 Zg 14 : 4L 20 L1
Origin: 08 48 09,2 18.08 173.8W 14 16 05.9 17.68 178,5W 505km USCGS
26 CcT e(P) z 23 57 09 2 15 30 17
e(pP) 2z 23 o3 17.68 174.5W 60km USCGS
S R PP 1
gin: 1. 24,1N 122.5E ; 2 -
g :‘5' 33 13 7 12 g 6.0
27KP eP 2z 0B 38 LB mE 01
cT Z 08 38 54 ¥E 02 3 15 5 12
Origin: 08 33 2.1 15.98 173.9W z 1L 57 10
15 01
27T kP eP b4 08 52 LL 35‘“ 4 03.7
eP ZNE 08 52 50 ® ok 2
es ZNE 09 01 Ou ZNE 05 6 18 6 16 L 15
e(La) 2ZNE 07.3 J-52 i i 1k 57 29
M NE 09 12 Lo Z 14 57 LO
elr F 4 11 i 14 54 52.4 63.98 159.5E 33km USCGS
= ag g B 16 % 12 22 .
52 21
RX :% X 09 og ! P
E 1 43 21 57 24
¥ NE 13 6 24 ZNE 22 07 50
Origin: 08 42 58 0.68 128.4B - 09 30
z 1L.4
27CT eP?  Z 1116 21 z 26.7
e(pP) 2 17 05 N 28
eP? 2 11 16 L3 X 29
e(pP) z 17 07 ZNE 33 9 20 10 22 L 20 6.4
Origin: 11 03 29.1 22,88 68.9W 1 K 2208 18
NE 09 08
27 kP eP z 18 59 39 N 10 26
CT eP Z 19 00 07 gl 29.56
Origin: 18 54 3L.3  16.58 172.6W 2 32
NE 35 5 22 6 20 6.3
28 WN el Z 0219 i 21 Ly 17.4 51.uN 178,6E 60km USCGS
"l z 27 3 20 N
;18-. 01 08 00
28TU0 ePn 2 09 56 51 Z 010805
e? z 16 e 11 28
Xp. it % 0% 56 57.3 u ZNE 01 08 08
e 1P Z 09 57 06.9 ZNE 16 00 22 30 30 30 6.7
e(s*) z L8 XE 19.2 10 20 11 20
T ePfn Y 09 57 07 HE 22 15 22 17 25
eSn Y B 23 28 19
OF ePn E 09 57 15 B 25
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Date Stn Phase h m s Az Tz An Tn h m 8 Az Tz An Tn Ae Te Mag.
= & m 5 3320 1517 IR
Wi eP 2z 01 0B 10 512 e g 2 25 2 32 y 22
eFP 2 12 (1)2 a :3 B 44 40
:(?PP) i 12 oL 2 12 B o u3.0 15.08 175.3W 33km USCOS 5.0
es ZNE 16 O4 23 36 2 36
eSS  ZINE go 00 12 24 17 26 gz 06 08 56
- 11
& @ = L 0538 0u.t 51BN 175N 69km USCGS 5.5
N ZNE 33 94 20 u2 17
Origin: 00 58 18.3 0.78 129.0E ¥ 43 13 ga_;;
13 1
30 XP z 033855 e 09%
e(P) 2 39 06 = z 35 >ia
Origin: 03 26 04.2 51.2N 178.6E Okm | B 13 ::: :g .
X 1
30 KP  eP z Lk _: 15 03 5
WN elr z 07 51 78 13 1L 34 5.
Origin: 07 07 55.9 51.6N 178.4E z s gg
30 KP eP z 31 03 .-gn 30 s
CT eP 2 083414 i B 13 14 57 .
Origin: 08 26 22,7  17.18 175.1W 21%n B . 1; gg -
X . ;
30T e g 18 12 01 N 6 223
oN e i 18 15 §§ ; 13 16 17 L.9
e E 18 13 13 29 37.48 176.8E 250km NZ(B) 5.0
kP e Z 18 15 o4
CT e Z 18 15 15 z 21 12% 1 27
e % 18 :g gg ‘S. 03 54 07
:; - ZNE 18 17 28 03 L9 34 19,88 177.0W  33km USCGS
el Z 19
CE e E :g Ig l;g 2 06 35.5 1 22
GP e N
origin: 18 13 16 3348 177¥W N Z 15 30 254
Additional readir : % % 32
e ® 1517 01.9 2u.78 69.5W 50kn USCOS 5.1
MAY 1KP P Z 01 18 09
Origin: 01 05 15.7  52.LN 174.5W 60km % :?r :2 :5.§
: ST ED 1 20
-3 EBP E 10 % §.3 5 17 11 47.2  17.58 173.7W 33km USCOS 5.0
WK 1P ZNE 10 0B 11.0 us 76 16 95 6 Z 08 L8 55
s !zm EE ;; 92 4 :_. 09 ?g.‘r 2 1k
eScP
10 .0 15 1 ‘B 09 10.0 325
= 1&?} g‘ ogl'g i 12 : 12: :: 08 38 33.3 9.18 1412.5B 8ukm USCGS
s ¥E 13 0o 30 16 ':*- s 33 ' u,8
oi'q : 1'5‘22 68 22 Z 21 01 49
] 21 01 59
eScP 2 15 34 1 { 2
Origin: 10 03 20.0  19.08 169.0E 14Okm z 03 gs
-z 21 02 06
BEL 2902 20 5.6
2KP P Z 0922 57.8 _ ?’m%“‘
Origin: 09 19 22 24.68 178.LW  33ku = o ?3 L
3 KP eP Z 41 00 03
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4 NEW_ZEALAND SEIS
Date Stn FPhase h m s Az Tz An Tn e, A Az Tz An Tn Ae Te Mag.
APR  CB eS8 E 21 04 27 20 23
Origin: 20 59 54 328 179W NP 2 19233
7kF Pz 051110 , 2 1370357 17.23 175.00 199km USCOS 4.6
CT eP Z 0511 18
Origin: 05 00 50.3 18.8N 145.5B 93km | B ou 34 03
z oy 34 13
7¢r P z 16 36 24 'z 15
X P Z 163625 » 2 36 11
Origin: 16 23 11.2  22.08 6B.6W 410km z o3l 13
1
708 e E 17 19 59 2 o R
KP eP Z 17 20 104 z 3% 3l
& 1 “ig iy o
3
T e Z 17 20 14 s ou 37
e z 21 35 E 072801
es z L1 gz 07 28 11
cT P Zz 17 20 21 7 07 28 23
e z 22 01 z 30 28
TA eP § 17 20 gg & 3-7, ‘;’3 3;‘
WN eS NE 17 22 LO i 07 25 53.7 28,58 179,00 267km USCGS
g ﬁ : :; g; 2'; 52,2 1 28
: | -
GP 8 K47 zg 40 $ 1? 03 41.0 12,28 86.9W 3Llkm USCGS
Origin: 17 18 07 338 1T™® W
BKP e Z O 3339 =" a
Oorigin: oL 28 21 15.95 171.9W > 01 L9 25 30.2N 130.8E 33km USCGS 5.3
BKP eP z 09 06 Z Oy 3301
WwN elLr z 09 1 4O z 13
Origin: 08 50 56.0  5u4.9N 163.9W ;;_ oy 33 ;?i
8KP eP Z 10 34 19% 7 o4 39.5 2 20
: i 53 oo id 43
e 3
CT eP ; 10 314;;’ Oy 28 41.8 20,08 168,1B 33km USCGS  L.9
e
e Z 37 L2 [ 10 33 17
WH eP? Z 10 34 32 [ 10 29 12,9 21,58 178.5W 4175km USCGS
eP Z L2 3 10
8 ZNE Lb 48 28 3 8% 2 22 50 07 2 37
eSS  ZNE 50 13 217 L 20 Z 55 3 30
elg E 56.9 ZNE 23 05 28 6 L2 51 LO 15 4O
Lr Zn 11 00.9 1 6 32 ZNE 11 28 24 5 23 1 22 6.5
RX eS NE 10 L5 10 2 i 23 12 Lo
eSS NE 50.7 224 ZE 1 9 20
el NE 59 22 22 y2,2 2,28 77.6W 33km USCGS 5
Origin: 10 22 11.2  36.6N 141.0B : g ;g
8XF P Z 14,0754 "'g o4 L8 51.2
Origin: 1 2 .68 61, Ol LB 5
“ - A = - Ol Lby 19.4 15,48 177.1W LOOkm USCGS 5.1
XP 1 2
" 1wt e
CT eP 2 4 1
e z - 3“33 s 17 49 43,0  24.2N 122,58 33km USCGS8  L.5
WH el zZ 15 55, 2
Origin: 15 aE 30.3 5.3:?9 125.78 5". 09 g gh u 5 b 4 u 5 6.1
8K P z 17 3 £ ZE 50 9 20 818" 513
BT P z 13%1% ' Z 0947204 10 7 6.1
z 50 32 2 30
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lﬁ_ [EW ZEALAND 963
Date Stn FPhase h m e Az Tz An Tn h om 8 Az Tz An Tn Ae Te Mag.
z 1 13 05
m i3 g 19 1 z2 b2 02.8 19.58 169.38 163km USCOS 5.6
cr P z 09 L7 o e
. z 50 52 = C 2 16
KP eP z 09 L7 52 22 4B 10.3  6.08 150.1E Oulm USCGS
origin: 05 42 58,3  57.58 159.LE B
4 15 1
12 kP  eP z 19 1 18 30
T 1 32 Z 38 16.1 5.6 127.8B uoSkm USCOS 5.3
origin: 19 22 30,8  3.48 146.9E B e
2 1
Wi elr 2 20 1 32 a8 01 19
- Nz 23 ¢ 2 ZE 1D L% 15.1  30.28 177.7W 33km USCGS
origin: 20 08 43.0  57.LN 153.9W B0 36
12WN el 2z 22225 % 3 07,8 2 28
13KP P Z 071325 B 52°39.7 3.LS 1U6.8E 33km USCOS 5.7
- T o1 31 5
WN eS ZNE 07 1533 - 01 28 O4,7  22.68 171.,6E T9km USCGS
origin: 07 10 38,4 25,78 179.6E .
v 01 22 30.08 177.2W 53km USCGS
B ? : it] ?‘? ok i Felt: Raoul Is., MM2
'y :P ; Vil 12 16 02 03
s ¥ g} -: 16 20.3 3.8
W 11' ZNE 10 17 3.9 © 4552 18,4 0.88 128,5E 24km USCGS  L.4
ZNE 1 |
16 L5.7 2 20
%0 ’E ;ﬁ 10 17 % 5 16 !.l"? 59.8 1,08 128.8E 33km USCGS 4.3
e z 18 Z 06 20 59
B3 opuze Bt .,
CE eP z 10 17 gg} ' 06 09 18.2  15.7K 120.1E 80km USCGS 5.5
e
s z 18 02 B 07 34 54
e z 19 E 36 16
GP P ¥ 10 17 LB Z 07 35 03
KN 'cg ; 10 :7 %3 % 36 gg
s X 18 343 2, 073504
ON eP E 10 17 55 2z 06
:is; E 19 19 z 33
RX P) z 1018 37 g.- o7 g gg
:, : 1913;25 ' B D7 33 17.5 31,08 179.8W 358km USCGS L.7
origin: 10 16 L2 40,358 176.55E Pelt: Raoul Is, MM3
Pelt: Southern ! z 12 21 35
- ~ 1209 05.6  L1.7N 141.9E L7km USCGS  L.8
13WE elr 2ZE 13 30.7 228 .
RX el E 13 % :g_ gg ﬁ gs
Origin: 12 L4 00.7 145N 92.9W z o
BE Pz w1201 u e ug 12 e
1 § WA ~ 2240 06.7 245 177.2W  70km USCGS 5.9
wH iP ZNE 14 12 32 a 5 2 Felt: Raoul Is. MM3
°§ 22“ :_5’ % 2 llD %8 Z 12 30 46
L NE 13 Z 12750
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78 {EW ZEALAND SETSY
(E G BaALAI | ! - 963
Date Stn Phase h m s Az Tz An Tn h m 8 Az Tz An Tn Ae Te Mag.
AFR ] ZNE 56 9 22 L 20
Laks
BX el B 12g;} - 11;’3&1 16 25 11 25
M 2B 55 11 20 , 2 b3
Origin: 12 20 31.9  8.28 115.6E 39mm ;‘ 1:?% 165 33 e s "3
18RX eL E 1336 1 NE 4o e
WE el  ZE 13 38 10 322 : S i
1EKP o(P) 2 14 56 26 DR W T
origine s T 16.68 17390 Felt: Raoul Is. MMy
19 RX  eP Z 0114 28 ; ZHE 01 12 00 235
15 28 8w 8 uo
¢, 2 2 97 us 9.1 6 34
eSS NE 1o S0 NE 011224 3 10 u 10
Jo m 35 21 22 Y Siie um g pemivens
W Pz 011432 19 6 R P OEox e e
:q g: gg 2 13 27 33 g 17,36 13
o ¥ 1 oaih »2 e i ‘5
Origin: 01 0 } ZNE 43.9 . 52, 10 32 10 32
g 3 044 L6.58 T75.1W 7 L5.2 8 32
15 XP P ‘NE 17 L2 34 320 4 20
s i 983 I i% 43
u = : o7 38 o NE u9 6 19 12 18 5.9
= g g gg 319 ;12 17 30 15.4 11.18 163.3E 33km USCGS 5.4
‘G8 es E 080133 Bn 17 35 990
eS N 08 02 16 17 51 07.7  22.1S 179.5W 579km USCGS L.9
19 KP ePKP 2 21 55 16 .
® 18 12 11
N g % 21 gggﬁo §$2 Z 18 12 38
o 5 e 2 ' ZNE 18 15 00
o 10 58 e 18 10 11.7 29.58 178.1W 82km USCas
= 5 e 116 & E Pelt: Raoul Is, M1
§s8 2E 22 20 3 .
i.r g Ly3.2 22 ﬁ Eg 822 ﬁ 8—? R
RX ePKP 2 212‘5)23 e gxgg PLe 25 i
:as g 22 :g ?ﬁ B 55 L 22 3 18 2 22 5.5
s 3 2 02 27 56.3 11,38 163.2E 60km USCGS 5.1
M NE u7 6 :
Origin: 21 35 49.6 23.8N U45,9W i 5 3km . § 377 % ‘,’S
i 'Z 07 54 20
20 RX el NE 00 35 ZNE 07 56 52
WN el z 00 35% 1 32 07 52 01.3 30.38 177.6W 168km USCGS
25 Gi 3 = W0 o1 w Felt: Raoul Is, MM2
T eP Z 11 40 07 2 10 33.5 124
as g o ag 10 18 27.0 11.68 163.5E 37km USCGS 5.2
KP :P g 11 40 2? g 14 09 33
WH eP ZNE 11 4O 45 14 09 38
r = H ]
1: gx :.lé 53 :';?_li_l 1L gg?ﬂr{ 2 20 6.0
el N 36 g
M E & ? g ;g 3 22 28
PeS ZNE 50 08 ; ZNE 26 52 L4 30 é 36
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80 TEW _ZEALAND SET: - 4963
Date Stn Phase h om s AzTz  AnTn -y B s Az Tz AnTn  Ae Te Mag.
AFR ﬁs lng ﬁ,l-;o 22y 3 28 z 15 22 33
Y R ule "® 1% s, o
RX eS 2
] :1 ﬁg ar 10 45 12 05.7 6.0N 126,1E B88ikm USCGS 55
eL
u ZNE 48 11 20 4 20 e 2 33 4
Origin: 13 56 43.0  LB.6N 154.7E : 21 4O 39
S o iaEn WALy a
ng g ]zm S gg g8 24 36 37.5 30.68 178.0W 33km USCGS
WK elq K 16 09 E X8
-l L 5% . 3t W5
2 18
Origin: 15 42 LB.6 L.3N 127.9E g i Felt: Raoul Is. MM2
2R P Z 220303
es NE 11 10 R = 23 42
:i % £ - 20 52 25.1 22.88 179.6W 566km USCGS 4.5
KP : E“ 22§§1Ti - 31 "g g gg?g
- g SR ?? ;2 4 21 19 04.8 24.58 179.7B 649km USCGS 4.6
NE Z 16 20.0
e :: 19,7 i;g ) .gg 29 50 314 7 1L 6.5
Origin: 21 53 02,5 8,28 115.7E 33k '}l ﬁ 3 18 e
NE 5l 3 20 617 6.3
23KP P Z 010145 - € 20 10 16 5
Origin: 00 51 40.3  1.6N 126,LE ;; ; 30 22 3 16 312 L 16 2.3
23g 5; Z 033816 u ;';' ﬁgw y §azg
W P e 03 38 it a 5t 2 %8
ZNE 57 12 18 6.2
X P z 0339 32 ™ 17 00 14 16
Origin: 03 33 19.1 15,08 176.7W 2 1620 22
Z 16 20 29
23 CT P Z 034143 :
g .. 3 " %4 16 08 00.8  56.88 25.0W 29km USCGS
e%. i!l l'g ;7 8 15 3 30 Z 0005 08
o e X % g:a 20 29 d 18‘| E‘ s ?E.gu 2 20 222
; : 1
::.L g ggi ok 9 28 23 59 55.8 19.78 174.3W  33km USCGS 5.3
N ZNE 58 8 14 7 14 Z 0940 L5
Origin: 03 35 3L.7 10.98 163.3E ' 09 36 u2 17.98 178,5W 33km USCGS 4.7
"% % 1 3@y e s
WN P z 07 07 !
Origin: 06 57 51.8 18,LUN 145.2E U 5 23 06 55.0 55.2N 159.9E L47km USCGS 5.3
oL 43 4 30
23WN eLr 2 08 03% 3 28 . 0 . . 3 5Wem  USCGS
Origin: 07 L7 59.7 11.28 163.3E . : 58 47.9  55.3N 160.1E 5.7
1
SRS YRR, annS AT
i ) X B 3620 0.
20 L 2 4o . 09.6  0.68 130.1E 33km USCOS 5.0
Origin: 11 56 45.6  LL.7S T75.7W B 7045

0
07 00 55,
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82 HEW Z1 XD SE 963
Date Stn Fhase h m s Az Tz An Tn 5 @ @ Az Tz An Tn Ae Te Mag
AFR 29 KP P z 01 06 12 ALy 8 28
o Z 01 06 L - 03§o3,1 30.68 178.1W  60km USCGS
Oorigin: 01 02 05.8 18.18 178.0W L72km Felt: Raoul Is, MM3

29K P z 08 31 51 10
origin: 08 27 .5  17.75 178.BW 512km -g i ?9',7 ; gcsn .
209K P 2z 1103 13% - i 828 8 20
CT eP Z 11 03 23 WE 2 14 3 28 14 28
WK P Z 11 03 42 - 17 6 16
Origin: 10 59 10.5 18,08 178,0W 23 58 L9.7 15.1S 173.4W  33km USCGS 5.4
29 KP eP 2 13 26 10 g 12 36 19
Origin: 13 22 23.4  23.98 179.2W s % 33
12
29KP eP 2z 18 37 17 2 23716
Origin: 18 27 19.1 22.65 114.LW 7 12 38 32
Ll
29K eP 2z 184035 g s 2 22
Oorigin: 18 30 25 24.48 11L.7TW E 12 ﬁ
3085 P Z 03 08 52% 4 42 30 55.8  15.08 172.LW 33km USCGS
W Sz 0309 204 e oo
origin: 03 O4 L9 18.38 178.3W Z 2108 17.3  22.25 169.6E 35km USCGS  L.8
30 kP P Z 05 37 L6} 2z 21 19 12
CT eP zZ 053756 g 2119 L5
es Z Lo 22 INE 21 27 19 24
WN eP ZNE 05 38 17% 21 13 52.7  15.28 173.5W 33km USCGS 5.5
s ZNRE L0 51 Felt: Apia, Samoa.
Origin: 05 35 06,0 26,18 178.3E
13 10 07 14
30RX P ZNE 07 00 25 5 z
s  NE 03 55 23 16 'z 1007 28
L NE o,5 y2 15 ZNE 16
L 2 05§ 10 = 21 3 20
w P ZNE 07 01 24 3 10 ;& 10 07 39
s ZNE L5 11 17 5 20 N 13.8
L E .7 ZNE 17
7 z 07.7 19 LO N 23 6 21 5.9
¥ ZNE 10 50 19 u8 18 'Z 10 07 LO
CT eP Z 07 01 38 % 51
KP eP z 876 ?6 gg - 7 10 00 00.1 6.18 154.LE LSkm USCGS 5.8
Origin: > 28 143. ol
gin 54, u3 4 % 21 08 L7
31 WE  elL g 0342.3 : 09 59
Z 10 32
31 KP  eP Z 06 08 57 ?) 2z 21 08108
WE eS ZE 06 14,5 128 . % 53
el ZNE 1§i 22y 220 TR 56
I z 1 7 28 z 10 07
RX el E 0619 B 2109 00
el ZNE 22 7 15 5 20 ZNE 21 11 06
Origin: 06 03 34.9  15.18 173.3W ; ¢ :3 =
31KP P z 120448 " X 2112 07
Origin: 12 00 27.8  20.18 175.9W 4136l i g‘il(;lﬁ)us
108 eP E 1L 10 ' B 16 3 22 5.2
;i KP eP 2 13 10 % ' 21 07 13.7  32.88 179.0W 56km USCGS 5.1
TU S Z 4411 4 )
L ZNE 14 12 58 Z 2116 ;?
fgi L9
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Date Stn Phase h m & i A om 8 Az Tz An Tn Ae Te Mag.
YR A e e 37 R ' o Pelt: Raoul Is. MM!
M E L5 i
=L 2 e 8 18 A 5603
e
¥ A 53 § 11 56 20
Origin: 21 04 2u4.2 58.58 15.6W 7 g;
2RX eL B 2312 4 58 01
Origin: 22 22 00,0  13.8F 90.8W z
g 1156 22
3IKP e? Z  Oh 50 O4 H 32
Origin: O 4l 11.8 19,18 177.8W z 57 l&
3KP eP? 2 07 22 25 ..§: 58 17
Origin: 07 18 05,7  21.08 175.6W 7 1156 gg
z
3KP eP Z 07 47 59 z L6
e z LB 03 z 57 14
W eP Z 07 L8 L3 z 58 28
RX el E 08 16 EZNE 11 57 07
] E 18 w'&' w0
WN el Z 0B 17 . ZNE 59 09
M g 19 122 @NE 12 00 o
Origin: 07 35 54 3L.2N 138.7B ? 5 g'sr' 26 17 18 1
3IWN el z 12 24 E 59 27
¥ Z 28 1 20 § 11 57 39
EX eL NE 12 32 X 59 39
Origin: 11 31 LB,7 5.3 T72.9M 2 12 00 ?ﬁ
3 TU 8 Zz 16 :?3 '!l' 11 57 L
o r 2 X 1200 14
KP P Z 16 10 N
e A Is‘g s 1 'E 11 58 15
WN  e? Z 16 11 09 & 12 g; 26
:s % = ;g NE 05 L 18 5 18 5.5
GP e N 16 11 55 g 115825 a
es ¥ 13 23 I 12 01 50
e N 29 11 54 09.1 30.58 177.8W 33km USCGS 5.1
g es g 12 :E 18 Felt: ‘ Raoul Is. MM3
e 1 _
origin: 16 oe.ga 36.0S 1784E é 13 08 g!;
3MN eP Z 18 53 20 | 13 08 06
WE S NE 18 54 09 % K]
GP eS 18 55 17 . gg?g
origin: 18 LB 54,8  29.58 177.8W . 2
Felt: Raoul Is z 1308 18
3KP eP Z 2144 2L z o
Origin: 21 30 13.3  59.58 27.7W #2' iRl
Lwn e(s 08 06 Oy 13 09 29
GP e s} N 08 07 11 = 8 13 5’;’ gi
Felt: Raoul Is. MW ; T 22
13 10 04
LON e E 09390
g :; g gg %g é 1? 1 22 5.0
CT e? Z 054125 13 10 12
WN S NE 09 L1 55 13 10 56
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Date Stn Phase h m s Az Tz An Tn
JUR el ZE 12
M z 14 3 18
CB eS E 13 11 18
Origin: 13 05 56.3 30.48 177.6W
elt: Reoul Is,
LoR e(P) E 13 LO 30
KP e? 2 13 LO L6
CT e Z 13 LO 56
e Z L2 27
e z u5
T e(B) 2 13 L2 14
WN eS NE 13 43 20
GP eS8 N 13 Ll 25
Felt: Raoul Is. MM
LEP ef Z 19 22 16
™™ e(8) 2 19 23 35
er e 2 19 24 o4
WN eS8 NE 19 24 L2
GP eS8 | 19 25 47
Felt: Raoul
L EKP eP Z 19 32 14
e z 31
nipP) Z 36
T e(P) 2z 19 32 24
crT &P Z 19 32 24
epP 2 us
WN eP 4 19 32 28
epP Z 52
MN 1P z 19 32 LD da
e 2z 57
PP Z 33 o4
RX epP? 2 19 33 06
Origin: 19 21 56.6 18.9N 146.2E
L MN eP z 21 14 25
e 2 39
KP eP Z 21 14 34
WR eP 3 21 14 35
e
eS8 NE
eLr ZNE o
N ZE L3 11 18
CT eP Z 21 14 37
T e(P) 2 21 14 LO
GP eP .| 21 14
X QEB; E 21 2
elL N
el RE 33
'} E 40
Origin: 21 04 42,3 1.28 127.3B
5WN el Z 00 29
5T0 ef? i 05 09 :g
-]
e(s) z 10 50
e 2 11 05
KP eP b4 05 09 20
= 2 38
CT e A 05 10 00
GP e? N 05 10 Ll
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05 07 03.7

05 58 u6
06 05
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08 55 36
08 50 21.2

09 23 33
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ocococo
P
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e
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GEEY A383UEREY:
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11 20 07.3

14 L7 22.4

23 o4 11
23 13

2y
23 13 o4

Az Tz

30.78 177.6W
Fe

An Tn

70km

Ae Te

119
usces

1t: Raoul Is, MM2

19.78 177.8W 528km

31.2N 1L2,6E

14.98 166.8E
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WN el Z 05 25.6 =
el ZNE 28 g g 15
20 RX P ZNE 06 40 417 une 17 13 45 12.4S 165.3E 33km USCGS 5.6
s mE U331 05 26 33
el ZNE Ly 05 26 L2
M 2ZNE u5 05 22 54.3 20.68 178.7W 531km USCGS L,2
Wi P ZNE 06 L1 20 une iy
e ZNE L2 20 - 06 L6 06
5@ P 2
¥ ZNE u9 06(u8)
Zot f 2y E83
t 10, ; .
- >0 06 L4 20 3248 179% «® Nz(D) 5.3
20 KP &P 2 07 50 51 Additional readings from Charters
Origin: 07 38 50.9 Towers used to determine epicentre,
' 09 32 3y
20 W el z 19 13 g L3
21 KP eP 11 1 05
Origin: 11 og gg 09 % ﬁz.s 27.258 177.2W 33km USCGS b.b
21 kP eP 2 14 56 11 11 4 29
wN ai.r g 15 g :: “mh !{:
Origin: 14 45 07.1 }; 0557.9 1 40 f
21 KP  eP Z 18 55 53 N
CT eP Z 18860 15 2 28
es 2 3-? 3;5. M 32 17.7 2L.6N 122,0E 33km USCGS 5.3 "
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Date Stn FPhase h m 8 Az Tz hm A Az Tz An Tn Ae Te Mag.
JUL 24 WN el z 17 08 31
Origin: 16 L6 38.4  6.u5 447 34 345 L 18 5.9
mEm @ oz mnoe %2 it
WE el Z 19 21 4] 2 16
¥ z 26 2 18 29 324 3 22
Origin: 19 O4 32,5 9,08 158 07 55 21,9  11.35 11218 21km USCGS 5.1
MT m . 33904 1002 % 1.5 127.18 33km USCOS
WE el z 23 L0.5
LKP 6P  Z 21 54 i BB 7208 0.0 33km USCHS  L.5
WN el g 22 g;
el 1l 34 24
M ZE 07 22 1
i o g . % i g !‘ 1 22
40
Origin: 21 47 5L.1 9.78 1 1 g
25k e(P) 2 002909 5”3 225
26 WN :gsa) % 05 ;g 12 33 25.0 L.98 152,7E 69km USCGS 4.9
Origin: o4 17 16.7 L4218 21 19 33 1 24
26 KP 4P z 31 50.2 u ' 18 3‘;" 36,7  LG.6N 153.1E 33km USCGS 5.0
™ % 5 eiaue 0
WE eL zZ 05 38 u‘ L
S Ahe . e 3 25 o 2
Origin: 05 26 L45.1 15,08 1 _. oy gg 53
26 d“ﬂgi:l'r 2 awzpe 132 0 08 49.8  30.48 177.7W 33km USCGS 4.5
= - - ﬁ llz zu
27T KP eP? 2 16 57 00 05 L2 25
WH elr Z 47 15,8 % E": 26,1 6.7 107.1E B85km USCGS  L.6
origin: 16 L7 03.7 35.98 10 20 16 27
27 KP  eP Z 2138 2 L0
Origin: 21 26 uL.8 31.08 g %
27 KP &P 22 24 56 20 16 L1
Origin: 22 21 16 23.78 179 o8 ;5,;
28 KP eP Z 07 14 38 20 17 10 z 32 5.8
CT e A o7 13 %7 19 23 11 36
e 2 16 LS 20.3
ow e T3 a1 58 20
eL ZNE 18 . ﬂg
N ZE 21 17 18 a2 20 b 11 310
RY g g o7 ;;5 31 . gg 31 5 14 3 15 5.6
el N 22 23"
¥ NE 22 24.9
eL z 2 N 2‘} 2 83 16 110 20 6.3
ori 07 12 17. . j : 15
e 79 B . 2 14 07.3  30.28 177.3% 3%m USCGS 5.7
28 RX g Z 0805 g? Felt: Raoul Ta, MM3
N 2L,
el E 27.8 20 19 02
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112 NEW ZEA
Date Stn Fhase h m 8 Az Tz hom 8 Az Tz An Tn Ae Te Mag.
JUL CT P z 2019 22 57 e 5848 o
z 21 03 59 a8 32 177.3W  33km USCGS 5.3
origin: 20 16 36,9  29.78 177 05 L5 53.3  29-68 177. *
S ver 2 AR %‘;3352,7 51.7% 158.1E  33km USCGS 5.3
RX eP 23 22 58
origin: 23 18 13.0  30.18 177 4 % 02.3 29.83 176.9W 33km USCIS L3
30k e(P) 2 01 L6 51 20
CT eP £ o¥ig 43 15 LB d
e z 49 oL 2L 28
RX eP zZ 01 LB 21 25 5
elq NE 53 13 26
M NE 54 29 8
elr 2 25 3 20 5.
wm es ZNE O1 L9 35 W2 57 25,3 29.28 112.1W 33 USCGS | L.8
el ZNE .6 !
M ZNE 53 12 18 14 03 52
Origin: 04 L4y 18,8 29,88 1 - oy 08
Felt: 14 o4 12
30 KP  eP zZ 03 00 07 2 ik
eS z 01 29 ;g.o
cT eP Z 050047
2 1 agi i
RX P z
PR o7 2 14 0L 27.2
ol e i35 578 55.98 ‘275w 33m UsCos - 6.2
elr N 05.5
M ZNE 06 3 18 £ g gg
Origin: 02 57 31.6 30.08 1 ks 25 LS
30 KP  eP Z .03 3118 1k
origin: 03 27 Lk 19.58 1 a =
I0KP eP Zz 0429 Lk A g 2
A R Bse 9 18 9 20 8 22
X eP Z Ok 3139 14 27 27
el E 36.5 fg
% ow 39" 14 23 13.7 29.58 177.W° 33km USCGS 5.2
WK eS Z O 3235 e
@ n U3 o
elr 2 34,3 15 07 12
M ZE 11 20 ' 09 15
Origin: o4 27 25.0  30.28 1 15 g 3
30 kP eP 05 L8 15 1031
- $ = ';g 10 28 18 20 20 20 16
elr 2 51 42 15 gg_lﬂ
CT eP b4 05 LB 29 1L
eS Z 30 15
WK :g % 05 lsn? ?12 15 721 15 21 5.7
eL ZRE 51.8 fslgss 7 ;g 3;3 177.4W 76km USCGS 5.2
N ZNE 55 90 18 sl ’ g = 2
EX eP ZNE 05 50 10 310 ok L5 57
:15.,1 :: 551’:30*4 04 39 02.7 7.08 146.1E 174km USCGS L.7
eLr Z 56
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L N ZEALAND SEISMOLOGICAI LAD STATIONS 1963 115
@ #tn Phase h = 8 Az Tz An Tn Ae Te } §tn FPhase h m 8 Az Tz An Tn Ae Te Mag.
‘P eP z 12 L6 24 e M ZNE 31 s 26 25 25 33 26
e z 2‘4.8 ﬁ cr em Z 10 ho 58
2 eP z 12 L6 21 F xp ePKP I 10 41 00
n ePt N 12 L6 LB B e NE 10 53 46
e N =] NE 57 .
e(s3) NE 11 02.1 10 20 11 20
eP z 15 23 19 a N 05 00
e? z Ll . e(sss) B 06 Lo
X eP Z 15 25 12 eLq NE 18 7 32 1 L
el NE 30,5 eLr NE 25 10 20
M E 34 y21 M NE 35 11 19 30 20 6.9
B eS ZNE 15 26 12 origin: 10 21 36.6 7.78  35.8W 33km USCGS 6.1
el ZNE 27.5
M ZNE 30 6 18 L 15 L 20 3EP eP 2 20 28 14
rigin: 15 20 55.9  29.88 177.2F 5%km USCGS cT eP :.® §g 3
eS
?  eP 10 31 49 W e Z 2029 50
e(pP) z 32 o4 es ZNE 30
T e 10 31 54 Y el ZNE 31.8
rgin: 10 20 39,7  26.8N 144,3E 109km USCGS M z 33 6 22
RX eP 2 20 30 06
i3 eP z 19 37 01 el NE gg
=igin; 19 26 26.0  6.0N 1425,1E 148km USCGS origin: 20 26 OL.1  30.78 178.3W 37km USCAS 5.2
5 eP 2 21 L9 283 eP Z o7 18 58
5 e z 21193 o= o 3 19 20
e cT eP? z 07 19 13
4 & g 21 gg g‘;; s : o7 39
e WH eLr Z 5
. . % “ 23 gg mginu : o7 g u7 92h§6 L4.2E Tkm USCGS 5.5
& : o1 % 11k, 11 -
Bt Y 210908 e
e Y 51 10 L KP eP z 09 17 51
- Z 21 49 u9 CcT eP Z 09 17 08
e Z 213 e? z 27
I e 2 21 49 58 W eP Z 09 17 31
E e NE 21 5013 eS NE 21 12
e NE 51 52 e(Lr) 2 22 3 32
g e X 21 50 L6 M Z 2y 2 16
- X 52 L5 RX eP z 09 18 23
Eoe N 21 50 L7 el B
e R 52 55 Origin: 09 13 17.8 22,68 173.LE 72km USCGS L.9
I e z 21 51 21
E e 2 21 51 32 LEP eP z 11 55 22
g2 e E 21 52 09 Origin: 11 L3 20.3 35.74 14L0.1E 6Bkm USCGS 4.7
Hgin: 21 L8 02 33.08 179.5W N® Nz(D)
L WH eLr z 12 53
E eP 03 54 29 Origin: 12 07 2u.4 L.18 B80.9W 3Lkm USCGS L.7
T eP z 03 54 34
I eP 03 55 22 LEP eP z 21 48 Ly
Hgin: 03 LB 06.4  7.68 156.BE LO2km USCGS cr ::P Z, 2 % ?g S
i :m g 10 ﬁ? g Origin: 21 40 52.4 5.28 145.9E 59%km USCGS L.9
eFP ZNE L3 36 L 20 L EP eiP 2 23 58 21
eSKP  ZNE Ll 32 5 22 2 20 220 CT e z 23 58 30
eSKKS NE 50 28 WE 1P ZNE 23 58 50.0
eSPP 2 55 52 = z 2L 01.0 1 20
eSs? N 11 01 36 es ZNE 02 28
e(ss) NE 02.3 31 L2 38 L3 RX eP Z 2359 36
e %n gg 52 Origin: 23 54 14,0 17.58 179.1W 515km USCGS 5.2
e ‘2
ol S R 5} %3E
2 2 «1u
eLr ZNE 26 sy ai i 04,2 a
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116 2rt 2 EA]
Date Stn FPhase h m 8 Az Tz
AUG es : 34
ON eP Z 00 Lo 03
es Z L4
CcT eP Z 00 LO O7%
e z u6
es z 51
TA eP 4 00 LO 2)2
e Z L
WN eP NE 00 LO 29
es NE L
CB e E 00 LO 55
es E L1 u
GP eP N 00ui 03
eS X y2 28
EM eS x 00 42 17
Origin: 00 39 13 36.68
5 KP eP z 07 uL 29
on e(P) 2 07 4L 31
CT eP Z 07 Lk 54
WH eS8 ZNE 07 L7 39
el z L9 ¥
origin: o7 U 37.9 27.28 1
Pelt:
5CT eP 4 11 33 05
KP eP Z 11 33 15
e? z 34
518 eP Z 15 L3 04
RX eP ZNE 15 L3 14 6 9
eS NE ué 34
elLg N h?.g )
elr 2 L7. 18 20
=2 L vHR iR
'] ZNE 52 15 18
CT P 2 15 L 33
KP eP Z 15 Lb 43
origin: 15 39 07.0  60.78 1
EWN el 2 14 55
M Z 15 03 120
Origin: 13 36 35,6 57.0N
7EKP eP z oy 30 11
RX eP Z oy 31 29
el NE 38.5
[ NE Lo
L 2 uo
WN eSS ZNE Oy 34 32 318
eL ZNE 36 39
¥ ZNE 38 14
Origin: oy 26 23.4  21.88
TEP P zZ 1118 53
WR eP ZNE 11 19 1
RX eP z 11 20 07 3
origin: 11 15 07.6  20.08 1
7EKP eP z 11 20 34
WR eP ZNE 14 21 00
RX eP 2z 11. 21 19
Origin: 11 16 uB.6 20,18 178
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Az Tz An

24.25 177.5W

56.1S  27.0W

5 23
54.2N 168.1B

35,98 103.6W

6 28
2L Lo 22

6 17
5.88 151,0E

18,38 1L5.3E

u3
34 30
22

12 15 17
15.38 175.7W

54.48 132.8W
16 16
L 16
7 14
22 28 15
18 16 15

16

1
60.58 154.9E

™n Ae Te

352km  USCGS

33um  USCGS

33km USCGS
33km  USCGS

6 20
24 10 20

717 718

LBkm USCGS

5 32
uo 52 Lo

35 32 28

20 22 18
33km USCGS

33km USCGS

25 13 26

23 56
30
6 19 1L
33km  USCGS

5.5

L.7

U in
wWo

4.7
5.9

-7
gOB

5.4




18
Date Stn FPhase h mn s nom S Az Tz An Tn Ae Te Mag.
AUG 12 WM  e(Lg) E 21 09.5 3 26 12 =R
A 2 '3';
Origin: 20 59°08.0 2 21.%
1368 P Z 063259 43 26 Ub
eS 2 35 54 28 50
WN eP ZNE 06 33 26 43 26 L9
es ZNE 36 L3 28 L6
Origin: 06 29 19.1 13 g gg 5.2
1368 eP z gg 56 L7 v 28 gg
e B oan B 4738 1658 87 Nz(D) 5.3
eL N 05
" z 07 48 52 51.7 4
RX eL E 07 07 18 52 57
origin: 06 52 06.1 18 ?ﬁ 59
1
13K ez 215717 9o
. o A g ig o 3 22
el Z8 22 03.0 48 L3 35.5  3.48 135.4B 33km USCGS
el E 04.0
L e g e 2 22
= g gx - 10 20 L3 12 22,58 175.5W 33km USCGS  U.L
¥ KE 10 . =
| vk e 2 %8 47.58 178.3W LB7km USCGS 3.6
13 KP  eP zZ 231108 : 804
i i 01 33 02.1  18.1S 172.6W 33km USCOS 4.2
WK 02 57.
1L eLg g 57.0 B oo o
EX el NE 02 59 g'g g 022 u
e: § v g 02 17 16.9  27.9N 139.6E L76km USCGS  L.7
N X 02 an
Origin: 02 U6 Ll.1 06 23 2,9
1L kP 4P Z 0339 57.24 06 23 56
Cr 1P z O340 06.4 a e Nyl 6.3
WN eP ZNE 03 LD 16 06 23 10 5 16 G
eSS Z 50 oL 34 18 5 20 7 14
el ZNE 52.4 39 54 5 18 5 20
RX el E 03 53 E 20 g %
el ] 5L e
‘ﬁ :! ﬁ 52 28 29 15 3 12 32
Origin: 03 32 33.5 « ﬁ 2 3y 22 23 g; 15 22
WWE e ZNE 08 34 27 35 07 o g 312
Origin: 08 27 14.9 % u8 L 10 g
Loaw 4P Z 13 24 45.6 & %2
RX :P : 13 25 '3;’, 53
55 13 24 10 24 10 24
. 2 ;g 06 11 34.6  37.9% 1u1.6B 5%m USCGS 5.7
KN e X 13 25 L6 )
es X 26 55 =13 g e
B g : it f.-? ?tz: 14 57 5.4 20,08 178.9W 298km USCGS  L.2
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120 EW 7R 124

Date Stn Phase hom s Az Tz R s AzTz AnTn  AeTe  Mag.
AUG 15 WN  eP z 17 37 54 9 24 5.2
epP 7 39 56 09 3 56 5.2
12 09 39 s 1795w N Nz(D) 5.0
:1;!1:? EN ﬁ 26 09 3u 50 f;iit.ional readings from Uppsala and
eSKS ZNE 47 Lu 22 30 Charters Towers used to determine
eSP ZNE gg ;g epicentre.
ePKKP ZNE
s % 2.2" o o
eSS8 N 59.9 27 54
eP'P' 2 18 02 Lk 41 24 57
e(Lg) 2 06.2 82 2u4 44 25 11 3 16 203
b= : EEZ 5 e 616 6.5
- =
P 2 w o 8.5 625 1825 1028
e z 51
e(sP) 2z L1 25
e ]G5 . e
or ep z 1737 58 s % 15 18 6 18 6 18 6.3
g 3 3 58 RS 3
ePKEP 2 54 28 57
e Z 58 10.8 6 2 7 30
EX eP Z 17 38 18 u2
:%; % ﬁg 68 11 A 7 12 3 i
:gga gx g? y 1.2 1 ‘,f; 4.2  30.6F 130.98 33km USCGS 5.6
ePRE 2 5u'§15 1137 33
e(pPKEP)Z 57 00 i3 2
Origin: 17 25 05.9  13.88 11 33? lag
1508 eP z gg gg 5? . o 11 33 28 63.48 169.58 33km USCGS
Tig H . . *3 zh 1 22
16CT e : 2326!54; = 5T 319
. :
Gs e z 232704 18 56 10
WN el z 253 4 19 25.5
1 - : 23 28 31.1 ha ;g % g gf
(0] H . - i) 4
P e 5 4813 16.1  50.3% 176.9W 33km USCGS 5.5
17 WN el 2o O
Origin: 05 33 LO.1 20.08 20 gg S
17 G8 :; g 09 53§! 05 m 18 29.9 22.58 175.2W 33km USCGS  UL.7
T &P z 09 36 13 20 29 22
< R 20 29 33
e t
OF eP Z 09 361 20 29 L6
CT P Z 09 36 3 _ 56%
Lol w3 B8
T e(PF) Y 0936 3 . 20 3119
™ oF) 09 3’2 % 20 ?1‘ ?2.
A e :
i3 i a2k g%
e T TR
% 3 o 22 g 1 7 18 916 5.6
e ZN 1 41
CB e E 09 38 49 20 32 05
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Date Stn Phase h m 8
AUG el Z 32.7
el RE ggd
N ZNRE
Origin: 20 27 1.9
19 kP eP 2z o 25 51
e? Z 27 01
ON eP E Oy 25 54
e E 26 %
WN o e? ZE Oy 27 11
eS RE 28 24
el ZE 29
el R 31
L] ZNE 31
RX eP Z ou 27 59
e Z 30 37
el NE 32
el Z 33
N E 23
'] N 3L
Origin: oL 24 00.L4
19 MN  eP Z 10 02 59%
CT Z 10 03 30
KP eP Z 10 03 37
Origin: 09 51 25.2
20 WR el Z 00 39
Origin: 00 27 L0
20 KP eP 2 06 47 LS
CT eP 2 06 L7 52
Origin: 06 39 57
20WR el z 07 32
Origin: 06 53 28
20 WN eS 09 26 30
el Z 29
N z
Origin: 09 20 26.7
20 KP eP 16 00 42
WH el Z 16 28
N z 32
Origin: 15 LB 12,2
20 ON eP E 19 L6 09
KP eP 2 19 U6 10
WN eS8 ZNE 19 4B 59
el Z 50
N Z 51
Origin: 19 L3 56.6

21 WN el z 18 45
Origin: 18 02 Lh.L

21 WR el z 1850
22WN elr 2z 0529
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32.08
Felt:

123

B8R

Az Tz An Tn
1 26

Ae Te

1,28 128,58 33km USCGS

4 22

12.0N 126.2W  33km UscGs

2 26

3,88 104.2%  33km Usces

L 14

9
6 36 11 30
11 30 26 28

T 1

37 19 T
2

6 7 7 10
T 22
51 22

18 16

2 14

50.28 166,0E

1 20

52.4N 159.6E

L.US 4134.9E

20
54.38 5.2E

6 114
33 3L

64 17
212
8 2y

54 24

N Nz(D)

33km USCGS

95km USCGS

28km USCGS

Mag.

3.7

5.6

L.3

L.9

5.2




125

a2 W 2
Date Stn Phase h m s Az Tz 5 s s Az Tz An Tn Ae Te Mag.
M Z 1 20 02
£ origin: 03 18 09.5 30,78 17 12 23 00
28
25 KP  ePKP 2 06 31 24 12 118
5 > A s 19 19 27.6 55,78 171.7E L3km USCGS 4.5
CT ePKP 2
origin: | o6 11 kB 08 23 bt WO -y
25 x: 81:1; z 1222 18.0 a 1 gg e 7.767 121,58 1518 TR Selp
z 23 L5’ 12
etz 25 55 2 s 2 28
cr e z 122225 w7 o
e 2z 01 57 12 26 2 2 > 25 5 9
WN eP ZN 12 gﬁ 153 13 20 ,6.5 s
B z
nE NE 2% g 8 21 L 21 6 22 6.2
e(ScP) NE 28.96 25 32,6 u45.98 T75.5W 33km usces 5.3
8 ZINE 32 3
e(ssScs) E 36.6 i y 9
RX N 123 32 86 ) 4 B %5 11.2s 165,78 33km Usoos L.2
Pz 25 1 |
om xS R
eScPF. 2 29 0% ' 56.2
e(SS) 2ZNE 30.5 8 12 56,6 7
eSeS  INE 33.1 7 57 ey
Origin: 12 18 12.5 17.58 gg » ﬂ; g 5.
B eer z 133005 h g'gs 720
WK eS ZN 13 1:',2 03 ™M 20 19 16 16 1 1y 5.8
Origin: 13 01.4 17.98 2 ?‘ 167&
25 kP g = :g gg gg LB 22.1 61.95 164,5E 33km USCGS
origin: 13 34 46.0  17.LS 1 02 23
25 KP  eP zZ 17 58 27 02 34
2 Oorigin: 17 53 OL.1 15.68 1 51 06.3 28,38 141.0E 96km USCGS 5.1
25 WR el 2 257 13?.__323-9 s
26 KP eP % gg go gg 57 L6.2 39,18 91.BW 33km USCGS 4.7
CT e 1 g
R e S 11 L M3
ongneu 02 28 12,8 26,38 178.8! z u;ﬁ g;i
26 RX eL NE 02 30 | 0 3b g1
WN eL. 2ZE 0231 J .
i % o 38 o 3 08 4.9
26 KP eP z 03 oL 1 A ;?’
Origin: 02 59 L6.9 19.38 1 W 3l 12.3
26 KP  eP z 04 53 16 . l 34 21
Origin: oy L9 u3.8  17.78 1 ﬂuﬁ §§ 5.2
2% KP eP z 0553 52 ' Jhgg
cr eP A 05 53 53 us
WN el z 6 g 2
U z 21 424 N0
origin: 05 L2 L40.3  6.85 .
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Date 8tn Phase h o B w8 Az Tz An Tn Ae Te Mag.
M ZINE 37 13 55 u7
AUG CBE eP E Oy 34 53 13 56 30
GP e N oy 35 23 44 01
e N 36 50 4L Ob .
KM eSn X  O4 36 L5 06 L 16 L 15 5.
RX sa g ol 33 152 51.6  23.u8 175.4W 33km USCGS L.9
Origin: oy 33 00 B 55
29RX ePKP 2 09 12 37
(%) » EJ. gg'gg,s 21,58 179.2W 5u3km USCGS  UL.8
e
eI..rq Ne 52
B e % e - 22 Wh.7  25.78 109.5W 33km USCOS 4.5
e(PSP) 2 25 L8
s ZNE 31.2 03 57.7 o s
e(sss) N 35 58
eSSS ZE 36.0 59.9
e Z L2.8 1.0
e(Lg) E LL.7 01.5 s 22 5 18
elg X L7 02
elqg E 50 : 002-“ 2 14 5.5
e‘:‘a- lzm §§ 03 ;,?,ua 60,35 152.0E 33km USCGS
M z 57 11 38 . S5
03‘1311!8 08 53 l-laoh ”.g 23 t‘;.o 148
29 CT P B, A ' = o308 25 16.88 177.20 33km USCGS  L.6
WN eP ZNE 15 L3 58 a d: 35.7 3 2
ePP NE L7 L9 03 39.
ePS % 552.28 05 00 32 : g
e ZE 16 0O g:: : 36
9 mx b o 526
M ZNE 15 . g s
KP eP Z 15 43 59 5 93+
;- % znx 153&;0 13 L 16 217 317
ePs :ll‘l ?%‘36 06 28
ess  ZNE 16 ?1225 36 1 24
ax.f- ZE 16 _@-ﬂrzg
M ZNE 23 A S
Origin: 15 30 31.4 35 :
29 KP  eP z 16 00 LB hs;f 33 o
22
29 KP eP Z 21 02 50 . :ﬁ;d L
el ZNE 21 10 o
" ZNE 12 .
r 5 3 E 50 319 2 19 219 6.2
= :% 1;3 & :ﬁ 43 32 12,3 71.48 73.3W  33km USCGE 5.9
47 22
30 kP eP -4 00 27 34 7 g ?g
> 5 N e
RX el E 0053 o s 3
Origin: 00 16 36.3 Rtf-22 1
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A28 REW_Z]
Date Stn Fhase h mn e Az Tz nm s Az Tz An Tn Ae Te Mag.
SEP CT eP Z 17 22 32 50
es z 23 54 15.28 167.9E 231km USCGS
TA eP 2 17 22 b4 17 b 56
WE  eS NE 17 24 33 29 38
eL 2 26, of 29 L7
es X 17 25 33 57
Origin: 17 20 L5 3us o1 55 e
SKP 1P 2z 10 47 23.8 a o1 16 55.1  36.4N 130.6E 33km USCGS 5.3
Origin: 10 42 42.5 18.08
Felt: p2 3u o1
1
EXP e Z O 451k - e
WN ei. % o1 gg L5 2 18
RX e E Of ;’2 ¥ .33%33.3 21.58 174.6W 33km USCOS 5.1
el N
o % w00 72 15,9 L5.N 150,88 33km USCOS 5.2
6EWN e(P) 2z 02 39.3
B e B 02 39.8 > 38 8 % ¥ 18,95 174.9W 131km USCGS L.k
eL ZNE L __
N E L5 09 g?
€ KP eP Z 0616 26 ] 2 20
WN elLq ZE 06 41 09 56
eLr N L3 i 58
RX el E 06 L2 08 50 57.3  11.78 13.6W 33km USCGS 5.3
el N Ll
Origin: 06 03 52.1 364N - B
& KP Z 08 20 53
: 2 32
EEACHE D AR 6.1 12 ﬁ 01.4 54.0N 160.3E 110km USCGS 5.4
668 eP Z 08 55 02 L
es z 52 oL 15 20 18,7 a
KP eP Z 08B 55 09 15 20 47
T eP Z 0B 55 09 H 3;
TA :B i 08 §§ ;g 1‘; 16 55.4 22,08 179.6W 558km USCGS L.7
e z 02 _
WH  eS NE 08 55; 16 ;lg 36 10
GP eS X 08 58 19 1€ g
Origin: 08 53 L5 3u8 - % Pl
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4 5tn  Phase h m s Az Tz An Tn . I. Cgen  Phase h m s Az Tz An Tn Ae Te Mag.
M NE 09 10 1
ol 1z 10,5 5 10 i b 37 ik
origin: 22 21 20.7 1.98 138,9E 33km " N 39 25 22
W eP Z 0324 00 . z Py 260"
& b §E 59 § :g ortgin: 02 13 16.8 2,68 138,48 33km USCGS 5.7
ePS E 37.2 e T 328
L es E 32 05
e(SPP) 2 38.0 i oP z 06 30 L5
& 1 g, 1= . %
e %. 802 S NE 06 31 23
ga X B3 17 . o 21
. N eP Z 06 32 39
o4 B e, P So N e 2B o
ks N 211 o g o = 06 28 55,3 30,88 179.9B L11km 4.7
e E 51 1 %
1P zZ 06 37 L7.2
elq & 2 9 32 = o) z 38 20
::: ;N 3 N E 37 51 3.6
| M ZNE 04 05 37 32 5 18 it g ¥ °5§’Zi’§?4 "
origin: 03 10 12.7 3.58 T77.BW  33km W eP ZNE 06 38 11
© eP zZ 1L 37 20 e = < 38 15
wrigin: 14 31 57.2  14.08 165.9E 50kn s i gg 1;& %2
® Pz 019341 . . Ser i
y % oz 23 1j5 ' e x o3 5.2
: 01 19 Lk.8 u o )
es Z 23 58 i :5 - %%‘73’? 37.28 176.6E 600km NZz(D) 1
e R k. B )
2 T &P Z 08 L7 31
A N -
wrigin: 01 14 33 15.18 167.3E 154km :; g gg :g gg
x * P - in: 09 01 12.0  7.18 129.2E 90km USCGS 5.5
e Z
Syt % czlz‘i eP z 18 25 25
P eP z 01 26 11% 5 : 18 26 32
£ eP ZNE 01 26 17 °f 2 3
- o sy e(P) Y 18 25 38 L.9
5 eP z o zz 263 ep ; 18 g ﬁ
migin: 01 17 08,9 6,88 129,.6E 80¥m e? Z 27 23
eP zZ 18 2
P eP Z 0203 4y g :n 18 g Eg 5.5
{ g % gg 26 05 N = z 28 hz
o ok B: a2
rigin: 22 17 07.5 6,88 129.8E 122km U @ % a8y 57
GP eS N 18 29 O ot
£ ez 24,0301 Origin: 18 2i 00 2%
3338 1 N Nz(D 3
.I =igin: 23 52 56.3  1.78 126.4E 28Im USK . Amuommmdiwﬁ rm) ch-rtzn: 3
5 b g s b 0 & Towers and Brisbane used to determine
® = 29.8 9 28 e
ZNE 33.6 10 28
ar oz 37 @ z oae
ey L8 Lk 2y 36 20 30 2 eL ZNE 02 02
' ZNE 02 22 13 i 6 7 elr 2z 02 05 5 28
ePP  ZE 2l 18 5 6 3 elr B 06
es  NE 29 35 9 20 15 2 ekr N 07
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l@— ZEALAND SETSMO. m STATIONS 1963 161
Date 5Stn Phase h m 8 Az Tz An Tn e Te stn Phase h m s Az Tz An Tn Ae Te Mag.
Nov esS  ZNE 39 59 P z 1l 06 06
MN  eP Z 11 34 23; oP z 14 06 21
es z 39(10 . = z 14 14.8
Origin: 11 29 06.4 16.98 174.LW 185km M z 19
origin: 14 01 18.4 17.48 167.6B 33km USCGS 4.5
12 G8 eP Z 12 47 55 .
Z 12 L7 56 &P A 14 10 23
MN eP Z 12 L5t : | oP Z 14 10 38
Origin: 12 Ll 02,4  22.68 175.5W 33km US B orgin: 1L 05 35.6 17.58 167.7E 33km USCGS 4.6
12 WN  eP ZNE 17 L3 37 ' &P 20 15 32
eS ZNE us 51 oP zZ - 2015 49
68 eP 2 174355 origin: 20 11 03.7 19.08 168,8B 33km USCGS  L.6
es z L5 31
ON e B 1743 5B &P Z 23 42 38
BTN s L*'; g; eP Z 23 L4254
e z
origin: 17 41 52.6 30,48 177.8W 60km L L An 8 dy:
= 49.5  17.4S 167.8E L *
13KP eP .2 11 21 34 Jorigin: =30
e z 5 4P zZ 2119 08,8
es z 2u 15 eP Z 21 19 13
CT eP z 11 21 45 eP Z 2911922 a4
es Z 2, 32 epP z 37
WH eP ZNE 11 22 06 eS ZE 29.8 u 17 3 16
es ZNE 25 o4 eSs 2 35.9 L2y
Origin: 11 18 28,6 23.88 179.9W 520km elr  ZNE L9
o N 51 . 2u 2y 12 24 6.4
1368 eP? Z 17 22 34 eP z:! 219 39
e(P) 2z L8 eSKS NE 29 L0 5 18
es Z 25 29 eS ZNE 30.8 11 18 13 17 6.9
KP eP Z 17 22 U6 ePS NE 31.8 7 20
Origin: 17 18 50.1 22,98 175.3W  33km €8s NE 36.9 7 20
eLlr NE L3
1LON eP? E 00 22 08 ] NE 55 9 22 8 21 6.4
eP E 17 21 06 34.0 Ll 3N 149,0E 50km USCGS 6.0
KP eP Z 00 22 18
GS eP Z 00 22 18 eP Z 06 57 2B8%
es Z u eP Z 06 57 32
RX eP Z 00 2u(12) e Z  07(07)40
WN eS ZNE 00 25 10 elr 2 19)00
elr 2 27 M Z 20 521
L 4 29 3 20 es NE 07 06.5
Origin: 00 20 03.0  30.18 177.LW L2km eSS E 11 25
elq NE 16,0
14 KP  eP Z oy 0927 elr B 18.6
GS &P Z 04 09 35 elr 2 20
BX eP ¥4 oy 09 52 '] E 21 3 20
Origin: 03 58 LB.9  22.6N 142.9E 177km gin: 06 LS 15.7 u1.38 B7.5W 11km USCG8 5.3
14 kP eP Z o4 31 3y eP Z 22 47 29
es Z 50
14 XP  eP Z  Ou LD 35% eP Z 2247 32
G5 eP Z  O4 4O 52 ad g L9 07
WK eP Z 04 4109 eS NE 53 36 617 L 20 6.0
es ZE L5.4 L 16 eS8 E 54 L8
elr 2 L7.5 eLg NE 55.8 8 2y 19 24
“ D 19 u 18 9 T 3 2 68 18
14 1 717 25 19 M ]
RX 8  NE Oh 4G.4 32 . o ¥ v 2300 "7 w18 6.3
el NE Lu8.u . eP Z 22 49 08 .
eL 4 & igin: 22 43 26,4 22,38 175.00 33km USCGS 5.6
M ZNE 10 16 9 16 21
Origin: Ol 35 LB.5 17.58 167.7E 33km eP z 23 L3 57
es? z L7 06
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162 i TEW_ZEALAND SEISMOLOGICAL R \ __urAND STATIONS 1963 163

Date Stn Phase h m 8 Az Tz An Tn Ae Te h no s Az Tz An Tn Ae Te Mag.
NOV KP eP Z 23 L 02 2 o 15 01
MN eP Z 23 45 4o o4 07 22.6 5.58 148.2E 201km USCGS
Origin: 23 39 58.3 22,18 175.3%W  33km 08
59 25
17 GS eP z 00 52 59 Z 08 59 26%
es z 56 08 z 38
K e(P) 2 00 53 12 08 54 25 17.58 172.8W 33km USCGS 3.9
MN eP z 00 54 38
Origin: 00 L8 57 22,28 175.0W  33km g 12 03 52
17 KP  eP 2 13 18 00 z 12 04 04
GS eP z 13 18 01 Z 12 05 L1
es Z 29 22 NE 12 08 05
WN eP z 13 18 28 ZNE 09.5
MN 1P z 13 19 22.1 E 6 22
Origin: 13 13 L9.3 17.48 178.5W 509k ZN o 12 11 19 23 19 L 5.2
% 22,28 175. Usces .
18 CT eP Z 01 10 16 T pes i 2 3
Oorigin: 01 01 52.9  3.68 4L3.LE 33km ZNE 15 50 31
18 kP P z 06 08 04 z 05
WN  eP Z Of 08 39 4 05 553 g?}
& e “ Eoa 8. 6w
% 17.98 178, km USCGS L.
Origin: 06 OL4 12.7 22,48 170,58 33km = = yrh TRy = 3
iy 26
18 KP eP z 13 56 L9 21 . % . B0km =,
XRol @ z 1P n1353- 50.3N 156.LE Usces 5.3
Origin: 13 51 35.8 15.98 173.3W  33km 00 28 39
2 00 29 09
18 WK gp? :! 15 353 fh 5 7 Z o 30 12
e e 10:0 - 18 35.9 5.98 107.9B 323km USCGS 5.1
e N 17.0 N 15 Wos
e ZNE 18.0 “7 Lo 15 Li z 28
eLr z 22 z 34
M ZNE 25 14 22 7 20 N 15 10.1
BX e(S) N 15 04,3 14 45 51,7  LL.LN 149.0E 33km USCGS 5.6
eS8 NE 1.3
e NE 18.5 z 17 08 37
eLg NE 21 Z 17 08 38.3 a4
T obe B sw e *onsH o s vecoe
1 9 17.98 172, .2
Origin: 1L 38 28.9 29.9N 113.6W  1lkm &
A 21 49 28
18 KP &P z 19 49 5k Z 34
68 eP z 19 L9 5 g §° 58
1
18 kP P Z 21 16 43 2 21 L9 3’1"’.
Origin: 21 11 10.2 13.48 166,6E 51km g 21 49 43
19 KP eP 2 10 49 31 ZNE 21?2%
G5 eP Z 10 49 L9
WN eP z 10 50 11 z 05 03 58
ar 3 2.8 % s 6 éim 4
e . 15.08 167. 11 5
.? ’;’ %aé o 58 52.0 5 7.3E Usces 3
9 20 2 17.
RX eP z 10 50 53 z 317‘,'*
Origin: 10 45 49.1 22.58 171.3E  36km z o7
# . oW 1 USCGS i1
19‘? s 3 ::ggg& 50 L46.3 30.1N 114 Lian 5
rigin: 3 L, UN 149.28 2z 11 47 1
L9 33¥m 2 - k; 23*

20 kP 4P Z 04 14 16.2 u
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J_& ALAND TSMOLOG] | oAl AND S ATIONS 1963 1§i
Date Stn Phase h mn s Az Tz An Tn _ gtn Phase h m s Az Tz An Tn Ae Te Mag.
NOV 23 KPP z 19 34 06 cP 2 .05 57
GE eP Z 19 34 06% © ;'fs Z 07 0106
MNP Z 19 35 30.6 A eScP 2 06 03
Origin: 19 30 19.4 20.28 178.1W 515kn er eP z o7 gé 10%
ScP 2 oL
KP e Z 01 46 38 o 06 52 08.2 6.8 129.6E 111km USCGS 5.1
HE B E e 50 origlin =
Origin: 0t 41 b1.2 17.18 173.28  33km %P eP Z 2254 55
gs eP Z 22 55 03
2L KP  eP z 05 13 21 Wi eP ZNE 22 55 27
WN  eP 2 05 13 u7 e 2 56 LB
es ZNE 16 L9 es? E 59 L8
el z 20 & Z 23 00.1
M 2z 22 e(ss) X¥NE 00.5 9 1L 1114
MK a? Z 0514 22 elq E 01.0 39 32
g8 e(s) z 05 15 39 : M ZN o2 8 20 10 22
Ofigin: 05 06 L2.8 22,15 175.6W 33km gt eP z 22 56(10
NE 23 01(oL 3 1y 6.0
2L KP eP % 05 17 00 e(s5) NE e
MN  eP Z 0519 elq E 03.0 16 28
68 e(8) 05 20 19 eLr ZN oy
Origin: 05 13 23.5 21,98 175.8W  33km 1 Im NE 05 = 10 17 L 33&6 g.g
' : 2 A 16.68 175.2E GS 3
wm ez 1147 2 pragin o i 2 ik
e : eP Z 1514 28
(pP) 2z 18 02 e £X : i 12.18 166.1E km USCGS  L.5
o FE oniis . T i
e(p a z 16 05 03.3.4
MH  eP Z 1147 25 3 0 g z : 53 7
Origin: 11 05 56.8 28.2N 140.1E 260km T eP Z 16 % 11
. : ] Z 13
2L 0T eP z 2310 38% B o Z 16 05 16
Origin: 22 58 16.8  56.18 27.5W 33im TA e z 16 05 38
wN o e? ™| 16 06 11 6.2
25 65 eP z 00 55 53 es ZNE o7 17
W oe i wpn B P EEE suldnes o 3:6
" + 1 .
Origin: 00 51 02.1 16,38 174.6W 19km Drgtn ? imum readings from Charters
Towers used to determine epicentre.
26 68 eP g 00 :g 112 ;.
e B ON eP E 18 16 11
KP eP Z 00 12 1 S-"n: &P z 18 16 37
N Be S E <2 "ad
CT 1P z 00 12 28.8 u WN 3 % 18 17 ‘1‘3
e z 13 56 B pe ZNE 19 3i
TO g g 00 g g Origin: 18 14 17 27.48 179.1E 593km USCGS  4L.0
TA eP Z 0012 36 XK 1P z 18 59 33,0 u
Wi eP z 0012 50 88 er z 18 59 334
es 1l 33 WN  eP ZNE 19 00 O1
GP e N 0013 29 b e ZNE 30
es N 15 38 W 1P z 19 00 50,6 u
g g § % :gﬁ Origin: 18 55 23.6  17.38 178,UW 528km USCGS  L.L
Origin: 00 10 Lo 338 180 N wz(D) 30 M8 ep Z 09 57 50
' epP  Z 58 10
26068 e Z 03 03 25 EP eP Z 095752
e(s) 2 43 W ep Z 09 57 58%
WN eS WE 03 05 00 eS Z 10 06,0
el z o7 e(ss) z 10.9
") z 08 | elr  ZE 21 L 25 325
Origin: 02 58 34.7 26.98 176,5W  L6¥m ggi eP z 09 58 06 ¥ S A b
2 . 1. . .
S e - o7 00 58 gin 09 47 59 UscGs
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ap STATIONS 1963 167

166 E| ALAND SEISMOLOG] ; .
Date Stn Phase h m s Az Tz An Tn Ae T g stn Phase h m s Az Tz An Tn Ae Te Mag.
DEC 1 KP 4P z 07 55 00,7 - M z 20
Cr e z 07 55 08} #F orgin: 01 56 42.8  5.88 150.3E 61kn USCOS 5.3
Origin: 07 L6 55 3.98 146.,3E 33km US
- @ 1P z o4 11 18,2 4
3KP eP? oy 29 20 7 & z W17
CT eP z oL 29 30 a3 P Z  -04 11 19
e? z oL 30 36 &S z 14 02
Origin: oy 17 58 L.28 102.9E 50km yn P gms oy :; 1;2
3WN eP z 21 21 18 e(s) 2ZNE 50
z 27 02 P ZNE 15 00
e(lr) 2 28.9 1P z o4 12 3.2 4
e:.r 11':3 gg 5 origin: oy 07 52,8 22,18 179.UN 5ufkm USCGS 5.5
1
N ZN 33 19 20 9 18 7KP eP z 05 11 20%
RX eP 2 21 21 51 Gs eP z 05 11 22
M eP z 21 29 53 . origin: 05 07 L3 21,08 178.6W 560km USCGS 3.8
Origin: 21 15 10.4 12,28 166,0E 33km U
7KP P Z 10 36 37%
3w M z 21 48 13 19 gs eP z 10 36 L9
RX &P 2 21 LB L3 WN eP z 10 37 16%
Origin: 21 30 05.7 12,08 166.0E LOMm U es ZNE L1 o4
eLr ZNE u2.6
3G8 eP 2 23 16 59 i o ZNE Ly 7 16 3 16 T
KP eP 2 23 17 Ou RX P A 10 38 00
Origin: 23 03 41.6 22,48 69.3W 48km U NE L2.6
e(Lg) E 43.6
4L T0 eP 4 00 46 01 i eLr ] u5.0
e - 02 ] NE ué 4 15 6 14
e 2z L7 08 origin: 10 32 39.5 20.88 174.0E 33km USCGS 4,6
OR eP E 00 L6 O4
TO e Y 00 L6 22 7EP eP Z 17 39 39%
e X L7 L9 M0 eP Z 17 39 42
TA e z 00 46 27 e Z L1 30
e? Z L8 18 WN eP ZNE 17 LO 14
WN 1P z 00 L6 L41.8 es ZNE u2 34
i 4 55,2 T eLr 2 u7
e ZNE L7 08 M Z 54
s INE L8 16 W eP 3 17 b1 37
e ZNE u8.8 es Z L5 05
L ZNE 49.5 ~ Origin: 17 37 25.6 29.38 178,5W 209km USCGS 4.9
NE 01 00 08.5
Origin: 00 L4 37 3,8 4179w ¥ nNz(D) 9068 eP A 10 57 19
es 2 .11 00 06
LW P z 16 10 06 2 10 KP  eP z 10 57 20
8 z 18 28 WN eP ZNE 10 57 53%
Ps ZNE 18.7 9 36 542 12 43 y.! esP 2 59
?s ZNE 22.2 5 30 eS ZNE 11 01 16
8SS) ZNE 25, _ NN  eP z 10 58 L9
ZNE .2 25 34 7 30 18 3 Origin: 10 53 39.L 21,18 178,0W UL35km USCGS
Origin: 15 59 42.1 35.58 102.8W 33km US -
10RX eP z 03 4O o4
5WN e(s) z oL 42 56 eSc3 NE 49.3
elr 2 51.5 5 26 ' e NE 53.0 11 17
Origin: oy 23 22,2 35.78 103.1W  33km US kP 1{ % g 03 u1o gg.a u
e\p
568 eP Z 08 19 20 1 e z 2l
es z 20 54 W eP ZNE 03 4O 12
KP  eP z 08 19 22 epP Z L1 29
’ eSceS 2 49.8
6EKP &P 2 02 gg 08 e ZNE 53.7
ePcP 2 1 eLr z oy 00
GS eP z 02 oy 2 M z oy 5 20
WN eSS 2 02 12 08 68 epP % 03 Lo 21
eLr 2 16.8 Origin: 03 31 21.1 6.28 128,1E 366km USCGS 5.6
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168
Date 8tn Fhase h m 8
DEC 10 MNP 2 06 42 231
WN  eP ZNE 06 L2 U
Kp 1P 2 06 43 05,3 a
Origin: 06 30 54.8
10 KPP z 14 L9 15
GS eP 2 14 L9 29
Origin: 14 42 1.2
10 KP 1P z 14 58 51,4 a
™ iP Z 14 58 55.1 a4
e ] 59 17
es z 23
Gs 1P z 14 58 57.0 4
e 2 59 22
CT eP Z 14 58 59%
eS 2 59 33
TO eP Y 1L 59 00
e Y 30%
TA &P z 14 59 06
es 2z Ly
W§ 4P ZNE 14 59 21.7 1
es ZNE 15 00 11
CE eP E 14 59 34
es E 15 00 23
GF eP N 1L 58 55
es N 15 01 11
KN e X 15 00 05
es X 01 00
MN e k4 15 00 43
e z 02 39
RX e z 15 02 11
Origin: 1L 58 17
10 KP eP > 15 L o4
WR el z 5 53
Origin: 15 39 4s.2
11 68 eP Z 00 53 07
CT eP Z 00 53 18
WN eP z 00 53 36
eLr ZNE 01 O1
M N 02
M E 03
RX eLr NE O1 04
eLr z gg
" NE
M Z 08
Origin: 00 L7 LB.3
11 kP 1P 2 02 35 23,3 4
GE eP Z 02 35 2Li
es Z 38 51
WK iP ZNE 02 51,9
MY eP z 02 L6
epP z 24
Origin: 02 31 19.4
11 KP P z 11 15 28
e Z 32
GS eP Z 11 15 30
eS Z 17 56 s
WN 1P ZNE 11 16 01.0 &
es ZNE 18 53
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nom 8

41 16 56%
41 12 30.3

17 21 07
17 51

17 % 12.3

15 15 16
1?02&8.

01 u9 18
o1 gg 5?
o1

01 45 13.8

2 13
0 12 23
05 07 L1.2

16 29 54

30 0L
2
16
3 124
31 03
16 30 09
€305
' L8

16 30 30
Gk
z2 11

-1
19 44 52,14 a

51.1N

L.5N

17.98

13,88

358

An Tn

179.3B

179.5W

97.2E

178 .3W

169.9E

178W

b

Ae Te

S5u0km USCGS

32km USCGS

33km USCGS

550km USCGS

61Lkm USCGS

Nz(D)

Mag.

L.7

Additional readings from Charters
Towers used to determine epicentre.

6 12

19 21

e
s
kil ub
owanin

9 22

14 24
19 28

19 21

6.3

6.6
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170 NEW o
Date Stn Fhase h m & Az Tz g hom e Az Tz An Tn Ae Te Mag.
DEC epP Z L7 03 " 08 3L 24 5.1
es z 53 12 E L L2
B 2 55 09 z g% 35 32 5.7
e z 2011 56 e 370
eP'P' 2 12 Ly ﬁ 38.0
T o 1 Teas = 32 5.0
. & L
X 7
PP)Z 2012y g‘g;% ;n 3uys  1768W N nz(D) 5.3
PP) 2 51 Additional readings from Brisbane
Origin: 19 34 L5.5 4.88 gc}cgﬁg:ers Towers used to determine
16 RX  eP 1%1: 02 1012 %
(4]
e(Scs) E 56 18 22;{ 13
eSS NE 15,7 40 19 10.0 .58 1L6.8E 33km USCGS L.8
S g'g 8
. 1
¥ - A 00 33 i
wn  eP ZRE 02 02 39 35 uh
es ZKE 11 L 55
e(Scs) ZNE 12 07 00 33 21
eSs ZE 16 20 5 35 58
elg 2E 20.2 L5.7
elg N 21.0 00 3L 03
A~ 2 52
N 2E 26 15 34 00 3‘2 35 60 18 120 22 57 22 6.8
B @ 2as =
GS eP
Origin: 01 51 30.6  6.48 00 30 02.6 24,88 176,6W  L6km USCGS 6.5
Felt: Tonga, Fiji and Kermadec Is.
16 CT eP ok 27 53 12 23
Origin: o4 16 L3.0 6,38 25 3
16 KP ePKP 2 14 08 36 42 24 19
CT ePKP 2 14 08 36 26 21%
WH  eLr z 14 30 12 25 59
elr  NE 33 12 27 02
srigm 2 suses 3 5o
"3 $ i 42 21 50.1  29.95 177,28 130km USCGS 3.8
16 CT eP z 14 25 06
KP eP z 14 25 15 02 37 22
Origin: 1L 18 04.9 42,1 = 159, glss
16 kP eP Z 15 23 54 Lo 24
gsiiep i 1?1%35}:5 17 17 36
rigin: .
17 LB.3
53
16 kP eP z 16 17 lnxz 17 o4 07.8 9.78 79.1W 56km USCGS 5.1
CT eP Z 16 17
Origin: 16 06 35.2 6.58 ggtg gs?
17 G8  eP Z 08 34 02 20 33 50,1  35.28 68,0 32km USCGS 5.3
e z 10 :
es Z 35 14 09 06 1
R Mo o
e
" e§ z 35 2l 08 57 17.8 7.03 129,3E 103km USCGS 5.5
KP &P 2z 08 3u(20)
o o Z 08 34 20 12 38 23.
e z 33 26
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172
Date 8tn Fhase h m s nom s Az Tz An Tn Ae Te Mag,
DEC [ Z 32
s z L1 Lo g 03
CcT eP 2 12 38 hz 1 38 16-3
es z L2 10 27 3970
WE  eP ZNE 12 39 06 52.2
e bR 40,253 S 173,58 10ka Nz(B) 5.0
.18 173, v
MNP Z 12 L0 08 s e.0  25.) widely in Northland,
Origin: 12 34 22.7
21 CT  eP z 132054 o7 21 06
GS eP 13 21 D1 o8
o7 21
MN P Z 13 21 54
wWoelr 2z 13 ﬁg 07 21 25
z
Oorigin: 13 09 09.6 g7 % ;g;
ba BT LE5 E
Origin: 11 57 27.4 07 26 37%
22 ON ;n g 13 35 g_?g :S 33 ‘;3
gg : 36 w:g 48 o4 53
g 10, | 8
R®ooRm oz 133628 ot o2
B f a7 .
n .
g 2 1.8 o
Sg 2z 259 11 24 14
TA Pn A 13 36.38.1 28.9
b z 49.5 34
Pg z 56.0 32
Sn Z 37 25.1 35
Se z 39,2 11 2L LO¥
Sg Z 53.2 44 18 15,2 13,18 166,7E 61km USCGS 5.5
cT I;?:l g 13 36 l;g.g
i 21 08 08
Pg Z 37 01.0
8n 4 34.2 ?g.tsl?
5« 2 52.4 10.8
Sg Z 38 0L.0 11.0 19 14
™ Pn e 13 36 uu.L 11,5 1 12
pe Z 59-3 13.5 14 10
g '/ 37 10,3 09 30
Gs Pn z 13 36 51.1 12 24
P+ z 37 05.7 13 52 6 17 10 20
Pg 2z 3 14.6 1 13 16 14 1€ 12
WK P Z 13 36 51,2 21 09 57
WN gﬁ %m:us?%g 210216 -
- - . , | - -
;' g‘i %‘8 05 54 53.08 159,5E 33km USCGS 5
2 . 25,4
gr.i gg 38 1&.2 : &h gg 2.2 $
K Fr 07.8 .2 . .
= ;‘ g .3 33 '313'0 9535 7 20,28 177.9W 507km USCGS L.
/4 X . 6.1
& 3 39 "G's :ﬂ :
X 19. 05 52 53
Sg X 9.5 53 07
GP P* N 13 38 00.L 59 29
Sn n 39 09.8 05 52 56
RX 4 Z 13 38 06.3 53 13
Pe z Lo, 5u 32
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174 TEN
Date Stn Phase h m 8 Az Tz
DEC e(PcP) B 58 58
eS ZE 59 20
e(S8) NE 06 02
eLr 2 o4.5
M ZE 05 13 3
RX eP Z 05 53 11 338
e(88) NE 06 02.9
M NE 06
Origin: 05 us5 20,2 5.18
28 68 eP Z 09 05 26%
eS Z 06 36
eScS z 19 29
TU eP Z 0905 33
e z us
eS? z 06 L7
e z 51
KP Z 09 05 36
WK e(P) 2 09 05 L2
e 2 06 22
TA eP 4 09 05 58
- z 06 15%
WN eP ZNE 09 06 11
e ZN 20
e(P*) E L2
ZNE 07 55
eL ZNE 08,3
[} NE 09
't Z 10 19 22
eScS INE 19 21 ¥
KM e(P) X 09 06 50
e X 53
.e(8) x 08 54
eSeS8 X 19 23
GP eP N 09 06 50
e N 55
es N 09 02
e(PeS) N 15 53
eSc8 N 19 27
RX eP Z 09 07 30
es 2 10 12
el NE 10.5
M NE 12
eScP 2 15 57
Origin: 09 03 57 338
T
Q.
Fel
Wel
28 RX eP Z 18 09 36 v
eLg B 28.5
eLr N 31.8
" E
M N ;2 I
WN  eP? 2 18 09 54
a8 INE 19 12 '
eS8 Z 23.9 ML
eLr ZNE 32 7 36
M Z 36 L 20
GS eP Z 18 10 02 1
KP &P 4 18 10 08,2
Origin: 17 58 33.1 60,48
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-4
a
w

03 02 11%

=
|3

R3IL PNB GVJY PRP ZRAE

-
o

-
A

B2 RUR GRR B[ 8BE 88
{n

L=l

-
W
n oW
.
n

38

..
AD b =

P28 ¥e
o wm s
(=]

Az Tz An Tn Ae Te

30,98 177.8W

20,78 178.LW

3,48 128,8B

21,6N 14k4,5B

29,38 176.8W

L5.5N 150,6E
S9.4N 126,0E

10 10 5
5
0
T

53 18 L2
56,58 26.0W

17.48 17L.2W

33km USCGS

53ukm USCGS

B82km USCGS

102km USCGS

12
12 14 14

20 14 32
18 L5 18
30km USCGS

80lm USCGS

Mag.

L.4

L.8

5.0

5.2

4,7

5.7

5.3
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Az Tz An Tn Ae Te

Felt: Palmalmal, Pomio, Karlai and

Rabaul,
AFLAMALD
¥
Amplitudes given are in millimetres, 1
graphic paper records,
1 Date Phase h m s Az Felt: Rabaul,

JAN 1 1P ZNE 12 23 53 usw 2.5
eL ZNE 31.2

1 eiP ZNE 16 29 13 12.5 u {178 I
eis ZNE 30 21
1 eiP ZNE 21 37 15 ' u
eis ZNE Ll ; 5‘3.3
1 eiP ZNE 22 35 17
is NE 52
1 1P z 23 50 21,2 u Felt: Port Vila,
- z 39
18 NE 59 34 usw
1 B 2L, 00 05
elq NE 07.8
elr N 11.5 01 33.4
2. 4P A OB 37-33 Ay : St mgoh- -
alt: » mon 1s,
ip ZNE 06 07 55 .
eis ZNE 08 16 8 LB L3,.8
2 1P Z 15 05 29 a4 1.0 ' g u
es NE 12 48 3
eSs ZE 15,8 .
e N 18,2
el ZE 20.2 1
el ZE 22.4
2 eP Z 16 05 36
es NE 13 36
eL NE 19 19 "
2eiP Z 18 09 O4 0.6 L 4
2 iP 2z 48355 u 0.6
3 eS8 ZNE 03 25 24
eL ZNE 3L u 1.9 1.8
3 alP Z 09 hs u2 140 <
es ZNE 52 32
eSS ZNE 55 12
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Az Tz An ™n Ae Te

Felt: Palmelmal, Pomio, Karlai and
Rebaul.

14 56
- 1; L3
o 49 LS
AFLAMALU 06 L2 12
Amplitudes given are in millimetres, | 8 26 07
gra'phic paper pecords. ) i . 18
e 12
Date Phase h m s Az T2 0 R Felt: Rabaul.
JAN 4 4P ZNB 12 23 33 U 2.5 23 L9 53
eL ZNE 31.2 1 L 50 u7
1 eiP ZNE 16 29 13 12,5 0030 13 U b4 1.2
eiS INE 30 21 31 L0
1 eiP 2NB 21 37 15 : 03 1253 v
eiS  ZNE uk B 43 39.3
1 eiP ZNE 22 3517 ® 13 09 20
js XE 52 __ :?‘ gg
4 4P A 23 50 21.2 u Felt: Port Vila.
13 lzwx 59 %Lgs I , 48 14 57 usw
i 3 ;
I gg 2L 39; {8}5 3 42 30
elg . s !
elr N 1.5 01 33.4
. 06 L0.5
£y < 0537 33 » 1 Felt: Boku, Solomon Is.
2 iPp ZNE 06 07 5 AN
eis ZNE 08 12 148 u3.8
2 4p 2z 150529 @& 1.00 4 B -
es NE 12 LB S ' %9' 08
ess ZE 113.3 ﬁ ‘5"-'
e . 4 .
o 2B 20.2 15.6
eL. 2B 22.4 8 29 16
eL KE 13 19 N :g"“
2eiP 2 180904 0.6 e 2 32
> 1p 3 48355 u . OSSN s g2 30
3 es INE 03 252
oL  INE 33&;0 sgug u 1.9 1.8
3 eiP 2 16 L2 1.0 .
eS 7ZNE 52 32 : -ﬁ g“s
eSS ZNE 55 12 '
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178 EW_ZEALAND SETSMOIOGIC :
pate Phase h m s Az Tz An Tn V. Phase h m & Az Tz An Tn Ae Te
JAN 9 eiP ZNE 02 06 13 ZNE 16 30 01 u
ei(T) 2zZNE 19 36 E 22
9 eiP ZE 24 38 34 2 05 4B 32 a 0.7 1.8
eis NE 39 19 NE 50 05
11 eP 4 12 24 48 z 18 37 04
es ZNE 35 12 NE 56
eSS ZNE Lo,2
elqg ZNE L7.3 z 15 30 36 a4 o.4 2,0
elr ZNE 50,2 NE 32 53
11 eiP g 16 12 13 Z 17 06 L7.L &
i8 N 14 01 NE 08 10
11 1P ZR 17 09 20.3 dn z 18 30 21 4 1.5 1.3
eis ZNE 12 06 NE 31 54
eiT ZNE 22 47
z 20 L6 32,2 4
12 eP Z 00 25 06 NE u8 03
es NE 29 34
eL ZN 31,2 z 14 L2 {1)2 g
NE .
12 iP Z 08 ub 55 ., 35 0.8 X
18 NE L7 1L ZNE 19 L3 43,4 usw 13,5 1.4
NE uly 09.5
13 1P Z 02 42 32,7 3.6 0.9
is N 43 26 ZNE 12 09 33.7 une «
NE 53
13 P z oy 17 00 : Felt: Apia MM,
eis ZNE 19 47
b/ 22 38 14
13 1P 2 13 47 02.2 u 1.5 2.5 E us 50
ZE 51 06
13 oL ZNE 16 39.5 E 53 39
ZE 57.4
14 1P bA 11 24 12.2 4 B 24
es NE 27 U6 ZE 00 20 19 0.9 1,9
£ X B 2 12 59 50.5
1 -
iL ] 5
z 16 16 27
14 4P Z 15 36 54.4 4 NE 18 19
is NE 38 02
ZN 16 5B 02.6 4 1.0 2.1
15 e8 Z8 02 4B 52 NE 59 07
eL ZNE 55 20
z 172420 u 0.6 2.0
15 eS ZNE 09 56.8
eL ZE 58.5 g 20 22 g?
15 eiP ZNE 17 L1 15 ZNE 22:'? 22
is NE L2 49 8
Z 0001 43 4 0.5 e
15 1P 'z 19 28 39 u 10, 2.0 NE 02
is NE 30 15 y 46 =
ZE 12 43.8 ue
16 eS8 E 03 33 06
el 2 36.%0 - o -
. z 1 K
16 el ZN 06 14.5 NE 7 1§ % .
17 1P ZN 01 16 50,5 2 143 Z 00 51 22
18 NE 17 28 ¥ NE 22 15.3
ZNE 56 10
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Date Phase h m s Az p B 8 Az Tz An Tn Ae Te
JAN 27 1P z 02 29 53.9 u L
s NE 31 21.9 23 37 2
27 1P z 18 53 14 u 05 18 10 a 1.5 2.2
Felt: 27 30
31 32
28 eL 2 00 36.5 35.2
28 elP  ZNE 05 28 09 o
18 NE 50 46 24 07.2 4@
10
28 eiP 4 07 uB 19 ;g 27
® - I R
N = 09 50 52 ‘P;lt: ‘E'!oniam.
28 4P z 10 28 34, a 0.7
41 25 18; 2
28 1P z 10 43 33.3 4 0.6 -~ 27(18
28 eP Z 1127 14 41 49(51) U
50151
28 4P z 12 19 49.4 u 5ul11
= ZE 21 54 |
is NE 25 46 u5(1L) 24 0.7 2.0
1888 NE 28 57 B
e B 30 55 o1 2,29 4 1,0 2.0
30 18
28 P z 13 11 53 ggB
iPcP ZE 12 35 35.3
i8 NE 20 57
3 N 21 36 g 19 14.5 u
i388 NE 28 34
iL NE 30 L2 5 08 37
iL ZNE 31 L8 12 ;o
1 -
28 1P A 13 52 30 3 Felt: Port Vila.
is NE 54 07 s,
73112 u
28 eiP z 16 11 24
eis NE 1l 32
eiT ZNE 29 19 01 28 u
02 03
28 4P % 17 08 59.1 u 0.5 -
32 05 Ll 4.9
29 1P z 09 32 12 52,2
ipP 2 51
eS NE ff 33 % 49 a 0.5 2.0
eL NE )
J . 53 02
29 1P ZNE 16 54 35 une 9.0 o
is NE 54 g ;g 4
29 eiP Z 20 02 38
a4 i - 08 02
29 1P W 21 165u.34 1.0 .t
30 e N 0157 30 15.8
is ZE 58 07 ' 19,2
30 eP ZN 10 24 11 Ly 50
iPP 2 28 32 50,6
i E L3 < m-5
eSKS NE 3L L6 .
ePS ZNE 37 30 %5 55 38,7 ane 3.0 2.0
is8 ZNE L3 38 57 02,2
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182 NEW ZRAT, 183
Date Phase h m s Az Tz g . Az Tz An Tn Ae Te
FEB 6 eiP 2 10 28 U5 0.5 2ip 3
eS  ZNE 34 50 : 27 ok
e NE 38,3 7.5 2.4
el 2 40.5 09 % e it ’
1
ipP 4 12 50 31.6 4 0.9 !
2.3 01 & u 4.0 L.2
1P Z 15 51 37.6 u 03
ei(s) NE 5 27 o 3%
& e(P) 2 18 51 26 1 g
6 eiP A 19 28 o4 15 Lk
18 20
6 elP  ZNE 23 39 41 20 L9
eis ZNE L1 27 q 23 58
7 1P ZNE O1 25 36.6 dne 1, 9 38 ue
elS NE 27 09 e 3 = g :;';
7 1P Z 101044 a 0.6 2.0 25 ;g
- 5 z 15 45 01 36
is NE = 22 % 26 00
7 1Pz 1711 204 s
eis NE 13 35 58.9
eT  ZNE 23 21 WS? 312
3 houpr -
e NE 05.0 Rt 25
ot S
9 eP  ZNE 17 10 46 0.7 1.0 B 2
eS NE 13 04 2 . g %g
9 eP z 23 03 30 29 37
eS NE 05 05 i’; 23
9| AP - 23 49/ 95.4 4 Felt: Darwin, Australia,
el NE 21 26 3 13.3
10 1P z 07 39 20 a e AANE &' :
eS NE 10 34 " et
10 4P z 11 20 28.8 u 0.5 0,9 % :%S b
11 1P 2z 02 21 32.9 u 0.5 20 22
es NE 24 12 ' i [ % o
1 e NE 02 42.7 5
e(s) zNE  50.4 i . %0 3.0
11 4P Z  Ou 4O 08.8 a ; ;ag:
eS  ZNE L3 g.e
11 1P Z 07 18 12.7 a Sl
eS  ZNE 19 U5 11 30,8 u 0.8 2,0
11 1P 2z 4105917 a -
eS ZNE 11 01 38 i B 152
11 eP A 12 23 15 11 A2
i8 ZNE bl 14,3 o 0.7 2.0
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18y
‘Date FPhase h m s Az
FEB 15 4P 4 06 56 36 4 0.5
i8 NE 57 LB
15 1P 2 07 17 34.3 u 0.8
18 NE 19 43
15 1(s) ¥E 09 29 12
15 4P ZE 18 27 29.8 aw L.1
is NE 28 01
15 1P ZNE 18 31 21.5 9.5
is N 52
16 1P Z 03 58 16 0.5
16 1P Z 08 3311 u 1.6
1 Z )
is NE 3L 37.7
16 1P z 10 56 39.2 4 1.6
16 1P 4 13 24 18.5 4 0.4
is NE 25 55,2
16 1P z 17 56 35
17 4P Z 1711 38 u 0.6
i§ NE 12 L47.4
el ZNE 18 15
17 1P 4 19 29 12,2 u 1.0
i8 N 31 19
18 P 2 1L 2352.4u 0.7
20 1P Z 06 LB 09.4 4 2.0
is ZNE L9 38
20 eiP Z 14 16 18
is N 17 ub
20 eS8 NE 17 30 05
e NE 35 16
el 4 u1.7
el NE L2,2
219 1P z 02 44 0B u Q.7
21 1P Z y b 505 b L - S 15
21 1P Z 131753 a 1.5
is NE 19 07
219 1P z 14 30 07.8 u 2.2
is NE 31 08
eT ZNE 36 53
21 1P ZE 16 31 33 dw
is NE 52
22 1P Z 08 00 49 7.0
is NE 02 16.5
22 eP Z 11 09 39

e 8
12 36
a4 35 41 U
37 20
15 27 29.L u
20 00 11 u
09.3 u
o
0257 u
o 03 LB
08 L9.1 u
13 %9 us 6
36,2 u
72
1 -
4 12.4
17 11.6

24 36 15.1 u
B 37 50
22 09 23.7
L3
oy 00 52.3 4
02 03
o4 LB 09
af 28,2
16 16 1
17 32.7
45,2
1021 23 a
B

. hoy32 a
22

15 12 26.4 d
13 05
15 oy

185

0.3
1.0
1.8

0.5

0.8

0.5

0.3

0.7

Tz

0.8
2.0

1.9

1.0

1.0

1.0

2,1

Ae

Te




ﬁ E ALAND SEISMOLOGIC . 363 m
Date Phase h m s Az Tz An Tn Phase h a s Az Tz An Tn Ae Te
FEB 27 1P Z O4 37 26,4 u 2.5 2.0 ., 4P z 15 56 00.2 4 1.4 2.1
1 E i3 12 b s NE 16 06.4
i Z 2u e Z 07.4
is NE 27 o N 19.7
188 2 us 09 T ] 23.5
1 N 28
iL 2z U8 L2 Pz 190822 1.0 2,0
iL E 52 o e(s) NE 11 42
e ZE 13 06
27 1P Z 050739 u Felt: Tanna, New Hebrides.
A 27 1P z 055 38 u y 4P ZN 22 15 19
. is NE 57.4
27 iP ZNE 05 57 20 usw 1
i8 NE £ 5 ¢ 2z 071758 20 2.4
i - 07 3505 a + 5 P 2E 09 14 09.4 ue 1.5 2.0
is RE u1 i8 HE 17 37.4
eT ZNE 38 00 *
1 5 1P ZN 16 33 26.4 un
27 eL  ZNE 20 L3 36 i 1§ NE 34 20
Felt: Rabaul. ! =
4 5 'i(P) % oL 28 07
28 1P Z 13 26 15 a 1.0 4.2 a8 KE 29 Lu
28 e ZNE 20 13 05 y 6oL 2z 20056
is NE 32 2
1 4P 7 05 31 38 a 0.8 2,2
MAR 1 1P ZN 02 33 33,2 ePPP Z 35 02
iS NE 50 B i85 INB 39 33
4 - Z L2 11
1 1P ZN 04 1 25,7 a 2,5 2,0 i 4888 NE 45 06
i8 NE L2 54.3 : iL ZRE 57
|
1 eS8 NE 41 06.2 . 4P z 12 29 02,1 u 0.6 2,0
eL 41 T eS ZNE 39 37
W i E Lo 35
4 @ ZNE 12 15.5 . e85 ZNE 4.9
e NE 30.6 g eSS8 2 47.6
e Z 31 06 r elq ZNE 51.7
elr ZNE 54.5
2 iP  Z 0511 16.5 I e
is NE 34.5 elP Z 21 55 10
- 18 NE 56 09.5
e(8) NE 0555 04 I
{ gy 3p Z 00 49 L9
2 eiP Z 08 uy5 30 18 NE 50 23
s NE L6 00 » A
. Bair .z 01 15 56
2 e N 09 LL.1 i8 NE 17 28
el N 56.3
8 ip z 02 LB L5 u 1.3 2,2
2 1P ZNE 22 17 4O une 4 is NE 52 18
is NE 18 28 i 2 53 L3 \
Felt: Tanna, New Hebrides,
L el ZN 08 32.6
ip Z 03 29 09.6 a 0,6 2,0
L 1P Z 135025 u 0.5 , 2.0 es NE 32 y2
is E 14 00 07 34 02
e % . Felt: Tanna, New Hebrides.
e -
e N 07.7 st 03 3719 1.3 2
o1 g T
. e N Lo
eL NE 13.3 i85 E 42 10
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188 ZEALAND SEISMOLOGI( orr 4063 1&
Date Phase 18 Az Tz An Tn Phasé h mn s Az Tz An Tn Ae Te
MAR 1 Z 5 1P Z 00 26 37.3 u
1 N 0 2y Z 35 17
Felt: Tanna, New Hebrides, is ZE 3y
eS8 I 38.3
8 1P z i3 u eSS8 2 L2.7
N 43,0
8elP 2z 08 o 46.0
i Z ) eL E L6 38
i8 NE 8
1 NE 5 5 1P ZE O 1521 uw 1 1.9
! R NE
B 1ip A 5
is ZNE 7 Salr 2 06 L7 22
“ 48 NE L1
i8 NE 112
& 1P ZN OB 55 45 us 6.5 1.8
e(8) B o3 irp 2 32
s N 09 oy 28
e ZNE 12 18 ZE L2
eL NE d 1 E 05 06
eL Z L 188 ZNE 12
- iLq NE 12 00
9 e Z 1 ilr E 14 4O
e N L] i1 N 15 10
- y - 3 - - 10 g? 3 0 0.7
ZNE 1 4. .
9 4P z 204 a4 58 2.0 e
i8 N 0.3 1 % iP Z 132002 u
.:l b 18 N 21 19
10 1P z 0i8.6 u 2.7 2.0 ¥ eiT ZNE 27 03
10 ei(P) 2z 013 s 6 eiP 2 21 41 53 +30 1.0
18 N il &y i8 NE 43 12
i(z) 2 Wy 25
11 1P Z [035] i eiT ZNE LA 17
11 4P Z our.8 £ 7 1P ZE 055916 aw 9.5 1.5
i8 NE % i 18 N 37:5
1 1P 4 12,7 i 8§ 1P Z o4 03 49 1,9 2.0
is ZNE H ) 2 § NE 14
eil ZNE 16 36
11 1P 4 20:3.3
i8 NE .5 ip Z oy 2920 a4
88 E 32 30
12 1P Z OLid.ls u 2,5 11,8 Y eiT ZNE 07
1S NE 3 Y E
8 ip 2 07 31 25.1 a 0.5 2,0
12 1§ ZN 13&;.1 ue 18 NE 33 03
N ,
} 1P ZNE 13 18 09 use
12 eiP Z 17.2 is NE 19 36.6
ei(s) NE ] : 3
1 9 es ZNE 05 54 50
12 1P z 18i%.2 u
eis NE i3 ep ZN 13 17 L4
e N 19.0
13 ei(P) 2z 051 &8 ZNE 21 12
i8 NE o
eiT i$ iP Z 14 46 17 a 1.0 2.0
es NE 49 4y
14 %P %n 08!3 une e ZN 50.12
is ZE '] P g oy 4524 4 1.5 0.8
i ZNE L7 09

N
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Date Phase h m s Az h m s Az Tz An Tn Ae Te
MAR 18 NE 16 18 z 20 3355 u
eLg 2ZN 39 30
20 1P 2 oL 48 03.5 elr ZN L2.0
is ZNE L9 L3.6 i
2 12 12
20 e(s) 2ZNE 09 01 20 i‘; NE 26
i E 03 29
: iP ZNE 08 24 22,2 use
ip z 10 45 10.2 4 5.2 g ZNE L2
i8 NE 32
26 1P z 09 5208 u
20 2P Z 16 47 52 a 0.5 2.2 48 NE 54 59
eS N 52 54 Felt: Raocul Is.
eSS ZNE 55 08
eLr ZN 29 26 1P z 11 01 13 1 0.6 0,8
elg N 17 00 22 B 8  NE 02 38
elq E 03 L2 |
iL - 52 % eiP 2 11 L9 55
~ ei§ NE 52 4o
ip 2 02 L3 Felt: Raoul Ie.
is NE 03 11
b eiP 4 12 55 23
20 1P Z 20 u6 27 el NE 58 18
is NE d?'r) ZNE 13 10 412
20 1P 2 23 43 13.6 26 eiP 2 13 28 47
is ZNE 3L = 1 ZNE 29 o2
is E 31 50
21 elP  Z 01 14 31 i§ N 32 16
18 NE 15 uB.7 eiT ZNE Lo 05
21 Ap Z 16 22 Lo 5.8 1.2 e 2 14 38 51
18 NE 23 10 Felt: Port Vila.
21 elP Z 21041 % 4P ZNE 18 28 1L.3 unw 5.0 1.0
is  NE 05 09 i8 NE
22 e ZNE 12 L7 12 i 214552 a qia 2in
e(L) NE 50. eS NE 55
el ZNE 52 12 e E 22 02
iL. E 05 54
23 i Z 01 1347 u 1.0 1.9 el ZN 06.0
ei(s) NE 16 09
ir 2 2212 k23 u 0T a2
23 1P Z 14 37 19.7 4 3.4 1,2
is HE L3 ip 2 00 28 17 a
i8 NE 29 02,1
23 1P z 22 30 42.4 i N 12
eis NE 32 18 1 E 18
eiT 31 54
24, e8 NE 02 26 30
iss E 31 06 P g 02 29 57
iL E Lo 06 i8 ¥ 30 17
24 eS8 E 09 L6 ou ipP z 135911 u
eSS NE L9 L3 i8 NB
el E 51 L7
eSKS N 00 L2 04
24 1P Z 09 54 06,7 a4 e 2 u5 08
iSKSP N L6 L
2u 1P 2 18 22 05.2 4 iPPS ZN L8 o8
is N 23 o4 isa E 53 gg
ZN
) 24 1P Z 20 21 02 i(sss)zn % 06
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192 NEW 2 v 1967
Date Phase h m s Az Tz .mge h m s A% Tz An Tn Ae Te
MAR 28 1P ZNE 07 24 33 unw 41,5 1,0 g z 15
18 NE 58 oS INE 21 02
i N 23 21
28eiP 2z 11 16 20 1 E 2y 05
i E 17 24 41 ZE 26 18
e:g !g_x 19 §g Felt: Popondetta, Walindi and Kandrian.
ei(T) 2ZNE 30 02 % o A 08 16 22
NE 19 o4
28 eiP z 14 35 Ly ol o
i 5 i ei(T) ZNE 30 5
; 11 08
26 1P Z 162048 a 0.5 1.6 iz = Pl
8 N 22 32,4  aiT  ZNE 28 07
28 1P z 17 26 15.3 2 11 10 3!
is NE 33.2 48 KE 11 32
28 eiP Z 23 32 59 15 2.3 34 elP A 14 15 .27
is NE L3 Al 06
el ZNE gg.o e = &
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29 ; im;n 20 §g 19 iz = . o s
g g i? 13 15 2 eP ZNE 21 22 22.3
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Date Phase h m s
AUG 13 1P ZE 06 38 18.8 u
13 4P ZNE 22 02 39.0 u
el ZNE 21
14 eP ZNE 02 56 28
14 eP ZNE 03 Ll 04
e(sP) 2 15
e z 35
14 eP ZNB 14 Ly 09
epP Z 38
i eP ZNE 18 55 L2.7
L z 19 25
15 ePKP ZNE 06 30 12
ePP F 31,5
ePs ZN L1 o
ess NE u7.4
eLq NE 07 01
eLr ZNE 08
15 1P ZE 17 36 36.3 a
e ZNE 3-8.56 -
ePP z L0.2
es ZNE u6.
eLq N L7
elr z 50
16 1P z 23 19 20,7 a
17 ePKP Z 11 31 12
ePP z 51
17 eP ZNE 11 36 54
18 eP ZNE 01 50 L8
es ZNE 51 24
18 eP z 19 02 19%
18 eP ZNB 20 28 07
18 eP ZNE 20 36 08
19 eP ZNE oy 32 26
19 eP 09 59 19
19 eP ZNE 19 24 24
20 eP z 07 05 22
20 eP 2 07 05 22
20 eP z 09 29 32
20 eP z 19 52 36
22 4p ZNE 20 03 26
e ZN oy 06
es NE 12 34
eS8 B 17.0
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Date Phase h m s h m 8 Az T2 An Tn Ae Te
SEP es NE 20 06 11 z 19 31 56
eSc8. E 08 08
e(ss) E 09.5 Z 06 53 00
e(sss) B 13.0
ZNE 09 14 19
9 1P ZNE 02 57 18.8 u
ePP Z 03 00,1 . z 08 08 22
es NE 06 54
ess N 12,1 z 08 41 00
eLr ZN 20 -
z 09 26 01
9 eP ZNE 13 02 25
ZNE 16 42 43.8 4 4 5
10 eP ZNE 01 20 15 Z 'L:z 09 L L
% 00 1 L
10 eP ZNE 19 24 23 N 53 14
N 59.0 9 27
11 eP NE 09 11 28 N 17 06,8 24 Lo
IZNE 039.8 29 3L 10 35 30 33
12 eP z 03 21 2u%
ZNE 07 16 17.0
13 eP ZNE 18 22 36
Z 14 11 50
13 e ZNE 21 18 13
e ZNE 19 18 z 15 01 16
e ZNE 20 35
A 05 47 10
13 eP ZNE 23 L2 05 .
e(pP) 2zN 11 Z 06 06 23
1y eP ZNE 00 27 35 z 20 47 38%
14 eP ZNE 00 30 22¢ z 10 38 15
14 eP ZNE 00 u6 37 4 11 17 27
el 2N 00.0 36
z 11 05
14 }P' ?Il moog.zu 2% 00 14O 203
e ZNE 04 07
eFP z 02 20 z 03 L3 38
15 eP ZNE 00 57 47 ZNE 07 06 01.0 u
Z 07 2u.7
15 eP z 02 10 39 z 10 33.0
15 eP ZNE 09 18 42 ZNE 23 21 35.1 4
15 eP ZNE 11 55 15 ZNE 02 58 LB
03 02 L5 18 12 16 11 18 12
16 eP Z 20 15 57
ZNE 10 15 28%
17 eP ZNE 06 07 03
z 12 12 i
17 eP ZNE 19 31 05
ZNE 19 L7 35 t
18 ePFKP 2 17 17 36
z 22 35 5
18 eP z 17 29 39 z 53
19 eP, z 19 39 26 z 09 06 18
20 eP z 22 23 23.5 2 03 19 53
22 eP Z 03 06 22 2 03 L2 50
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Date Phase h m s Az Fhase h =m » Az Tz An Tn Ae Te
OCT 2 eP ZNE 05 56 58 ePP g e 3836 ;o 12 7 12
3 P z 03 05 18 elry, 3 2. Y 15 240
-- Z 13 17 1
s@ @ opEm “ a
: X z 16 18 47
eSS ZE 06 09 ' % z 28 37
3 eP ZNE 18 03 574 4 3 ePKP 2 48 33 50
3 ePKP 2 23 L43 06 . oPKP 2 22 13 51
ePP 2 56 i - = il
y ePKP 19 -9
L eP 025725 a L 3
L ePKP Z_ o4 24 54
u eP Z 03 52 32 1
y ePKP 2 08 13 25
5 iP Z 00 25 16.7 -
Iy ePKP 2 13 LO 35
5 1P z 02 05 54.5 u L 2
eP Z 15 L3
5 eP ZN 05 25 57 u
L eP % 22 18 39
6 eP ZNE 17 25 56, 4 E
b e? 2 23 09 16
L Q';’ & % % “ ZNE 6 5
5 eP 16 52
:?Sos) NE 31 59 i 4 ‘
5 eFKP 2 09 24 02
8 eP ZNE 00 27 33 ] -
el ZN u6.0 5 ePKP Z 09 51 02
8 eP = 13 21 37 5 ePKP 2 11 06 o4
9 eP ZNE 05 23 32 5 eP Z 14 06 30
3 eP z 10 25 41 5 eP ZNE 21 56 52
9 eP ZNE 10 46 6 ° u § ePKP Z 05 34 Li
10 eP z 01 01 56 f Pz 12 59 uy
10 eP ZNE 14 2651 u 6 epP z 1L 05 56
11 eP ZNE 16 43 13 b ePKP 2ZNE 15 02 06
eSEP 2 05 35
12 eP z 03 u8 00 -
. Z
12 ePKP 2 11 L5 50 ] I
eFP  ZNE u7 Lo 5 eP Z 14 26 57
SKKS : gﬁ% e? z oy
-] i 2 1
eFKKP E 55 39 3 e
ePs ZNE 57 35 6 | ePKP 2 18 14 53
ePPS ZN 58 58 8 ]
eSKKS Z 12 03 25 5 ) eP z 02 26 42
eSS :n o :‘g b r P
- R -
q 18. ’ el Z
elr Z 24,3 p 1y - Nk
9 el A 06
13 eP ZN 05 33.5 o =
ePKP  ZNE L7 ) &P 2z 09 15 17
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Date Phase h m s Az Phase h m s Az Tz An Tn Ae Te
OCT 19 eFKP 2 16 3L 06 3 &P ZNE 08 O4 37.5

20 eP ZNE 00 32 57 eP ZNE 11 28 26

20 ePKP ZNE 01 12 02 2 ePKP 2ZE 12 22 26

20 eP ZNE 02 06 14 g eP ZNE 19 24 37

20 eP ZNE 03 09 07 g eP ZNE 20 O7 L9

20 ePFKP INE 09 29 37 s 4P ZNE 16 00 32.7 d

20 ePKP 2 12 14 12 X 1 L

20 ePKP 2 13 19 03 ° = A

20 ePKP 2 18 17 50 4 iy o

21 epP z 02 41 20 = T & RENESS

3, L 09 2816 eP Z 01 30 33

21 ePKP ZNE 15 57 16 e S

21 ePFKP Z 17 39 36 '£ gn osggg‘;’

21 ePKP 2 23 u8 1 eP Z oy 3y 22

22 ePKP 2 03 36 07 e 2 09 00 54

22 ePKP 2 03 LL 31 eP z 10 58 19

22 eP z 15 L6 07 eP 21 09 02

23 eP z oy 34 L3 | eFKP 2 23 00 14

23 eP z 06 42 Lu 2 eP Z 21 L6 52

23 ePKP Z 10 05 54 2 eP z 22 33 13

“ % M o3 S

‘25 eP ZNE 01 34 40 :gp g 3'5‘2% 3 12 Al -

25 e z 20 12 15 oo ® 1910 L35

26 ePFKP 2 05 20 24 elr  ZNE 53.7 b 3 27 40 22

26 ePKP 2 06 18 35% B iy

26 ePKP 2 11 4O 4o ;aP -

26 1P  ZNE 12 L4h 06.6 u e I Poigew

% eP  ZNE 19 07 00 : L e ZNE 01 2B 35

26 eP z 22 52 54 i eP Z 05 34 25.5

27 eP z 10 48 2u L ep z 15 24 54

27 eP ZNE 18 34 08 i eP z 18 32 05

27 ePkP 2 20 24 30 - 22 28 29
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Date Phase h m s Fhase h m 8 Az Tz An Tn Ae Te
, NOV 5 eP z 05 27 L9 o eF z 21 57 L3
i 5 eP Z 09 42 30 eP ZNE 11 27 09
' 5 e 2z 23 19 21 R 17 28 25
5 eP z 00 05 18 , eP z oy 45 58
6 eP A 01 25 U8 , eP z w11 27
6 :; % 02‘;’?% , &P z 1l 15 Lk
eLr  ZNE 50.0 N or z 23 u7 59
6 ep z 03 07 46 s ePKP ZNE 21 25 25
6 & 2z 03 12 02 oPKKP 2 5 25
6 e 2z oL 18 38 Qe EER 06 553
6 eP Z 06 36 52 6 eP ZNE 22 53 06
6 eP Z 07 47 16 6 eP ZNE 23 L9 38
6 1P ZNE 09 12 35.8. 7 ePP Z 01 07 O
6 ePKP 2 09 L3 u6 . eP ZNE 00 58 37
6 eP z 11 04 L8 7 e ZNE 01 23 12.5 .
6 ez 11 Ll 4B 7 ep  INE 13 23 14.5
6 eP z 18 Lh 24 8 o0 owE o4 18 32
L A %24 O ® 3z 12 09 39
7 eP z 16 03 08 P - g 08 07 4o
7 eP z 16 37 19 E o & 07 0334
7 eP z 17 Ly 22 - S oo
8 eP Z oy 33 u2 |
7 P ZNE 02 31 LL.5
8 eP 4 10 11 47.5 i
9 e 2 01 23 47 . i 51 26
o @ Uz | s B mE 151833
3 R X 0910 13 9 ep IZINE 10 32 34
9 eP ZNE 21 27 18 - T
W e 0 eP ZNE 10 00 13.5
10 ePKP 2 17 36 37 P Z 31
10 eP z 19 28 50.5 1 eP z 12 03 38
11 eP z 00 26 24 i ep z 16 55 05
11 1P ZNE 11 39 07.8 3 eP ZNE 21 25 56
1 20 05 57 e ZNE 21 LO LI
12 eP z 06 16 53 3 ep ZNE 23 15 23
12 eP z 12 53 35
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Date Phagce h m s Az phase h m s Az Tz An Tn Ae Te
00 o] IZNE 18 05 05
DEC L eP z 2, 05 _ :I;P 2 ]
L eP INE 16 09 18 &5 NE 12 18 3 13 2 14
S & 25N s X 12 2%
L N
:I; ZE 25 ﬂ? ‘ 8 el NE 19 9 23 12 16
9 eP z 11 02 47 g eP ZNE 17 27 3
10 eP :n 031.;:22& n ePKP 2 13 LB 19
es :,
ie i n eP ZNE 15 17 04
10 1P ZNE 38 53.7 4 ]
eFPP z Lo 37 4 eP ZNE 17 g 52
eS N L5 15 L e 2z 08
ePPS NE ué 12 “ b | 52
eSS N LB u2
11 eP Z 00 58 18 1
e 2 3L 1
e(Ps) NE 01 07 08
eLr ZN 16.8 3
11 eP A 02 4O 39 -
e(PP) 2 L2 31
15 eP ZNE 19 L5 L6 ta.
pP Z us o1 '
s ZNE 54 27 23
88 N 58 55
16 eP ZNE 02 03 28 g
s NE 13 Lo
Lq NE 23.6 )
Lr ZNE 24.0 9
16 eP ZNE L 24 35 2
L ZNE 32 3
18 eP ZNE 00 39 25
19 eP 2 17 16 54,5
21 eP A 12 Ll 06
24 eP A 11 28 L9%
2L eP z 21 11 417
es NE 15 50
28 eP z o4 Ly 15%
28 ip 2 05 56 u
e ZN w
es NE 06 13
e NE 38
28 eP ZNE 09 12 14
b 4 z 20 4
ePcP 2 13 4B
eScP 2 17 36
=3 NE 18 58
eSeS NE 22 01
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No. Date h m s Epicentre
63/364 DEC a 02 4o 29 37.3 8 176.8 B
365 00 44 37 8 1;3 w
£+ 2 533910 U o
5 1 1 E
g&a 8 15 52 56 4D.0 S 174.8 B
369 8 16 16 00 §178 E
370 8 16 21 21 + 354 ‘S8 178 nl
371 8 17 12 54 .78177.6 B~
375 8§ 31 oo ieal
3 . 76.3 E
37713 9 o 14 57 EO.G S 176.3 E
3% 5 3l il SN R ZINDEX OF FELT BARTHQUAKES
376 10 01 33 13 L4.5 8 168,2 B
377 10 12 21 57 472 81 B
378 10 13 01 02 L7% 8 165% E 4 number of difficulties arise in estimating the distribution of felt
379 10 1& 38 47% 8 165¢ E sities in 2 given earthquake. Observers are not evenly distributed over
380 10 1 17 EEJ& S 176.6 B country, and personal circumstance may prevent them from noticing the
384 11 09 43 49 48 175.5 B %A g, Simlar shortcomings affect the list of earthquakes felt at any given
382 L 16 28 4o 3% 8 17845 e It may reascnably be assumed that a strong earthquake reported from
383 14 16 59 53 38.78 1;2;.9.‘.! ) omship will be felt in another a few miles distant, even tﬁgb the
384 15 03 33 22 38,6 8 178,3 B patory has received no report., However, an index of this must
_2,852 :'!r ?ﬁ gg gg #2 g :7?13; i prise the data and not the deductions. The following acheme is therefore
387 18 16 16 E-g 4,3 8 125.’1_(1 4 _
88 20 15 57 3758 11 N fhe land area of New Zealand has been divided into numbered rectangles,
389 22 1335 28.0 351 S173.5E des measuring half a degree, as shown in the accompanying map. Each
390 22 133235.0 3.181.%-.51_ ngimanuﬂwudnmu.mﬂlrﬂntcftheplnoipul centre
391 25 3 23 M 81 :EI & ation within it. These areas are termed 'localities', and the names
392 26 21 42 L85 176.L B listed on the following page.
3 Z77 08313  38581763E
3 28 09 03 57 33 8179 - first section of the index givee the names of places from which each
395 28 23 o7 7.3 8 176. _k = has been reported felt, classified according to intensity on the
6 28 23 16 50 «78167.6 B ercalli scale. A ? indicates that mo information is available beyond
e 4 that the shock was felt, or that the description is too imprecise to

an intensity to be assigned. When the place name is not that of a
ty' it is followed by the number of the locality in brackets. In the
liet, localities reporting shocks in the year u-eogim in alphsbetical
followed by the number of the shock in the 1ist epicentres and the
i intensity. By comparing the reports froma given locality with those
e neighbouring ones, it is possible to form a truer estimate of the in-
ice of f'elt earthquakes than would be possible from a simple 1ist of the
8 reporting each shock,

Zarthquakes felt in Samoa and on Raoul Island are reported with the in-
sental readings for Apia and Racul respectively.

e

SEISNAREILSER S

-*i‘_
o L i

.|,|,'ﬁ||_". ¥

\ \NlInternational From the ISC collection scanned by SISMOS
__Seismological
Centre




eismological
Centre

®ls|=|x
(]

SEEE

gl|2|E|E|B
e |B|E|E|®
ehE|E|B|E

abglE|s|2|e|¢®

ternational From the ISC collection scanned by SISMOS

three Kings

re Reinga

Finety Mile Beach
poubtlese Bay

E

SRS PRI RART POV DIV AIRIE

327

Mahia
Hawera
Waverley
Wanganui
Taihape
Ruahine
Hastings
Bulls

Palmerston North
rke

Porangahau
DOtaki
Masterton
Castlepoint

‘akaka
D'Urville Is.
Karame

a
Motueka
Nelson

enheim
Picton
Westport
Murchison
Glenhope
Wairau
Awatere
Cape Campbell
Greymouth
Reefton
Maruia
Harmmer
Clarence
Kaikoura
Hokitika
Kumara
Arthur's Pass
Lake Sumner
Culverden
Cheviot
Franz Josef
Hari Hari
Whitcombe Pass
Lake Coleridge
Oxford
Rangiora
Haast
Bruce Bay
Mt, Cook
Tekapo

Kurow
Duntroon
Waimate
Secretary Is,
Doubtful Sound
Te Anau
Livingstone Mts,
Kingston
Alexandra
Poolburn
Ranfurly
Oamaru
Resolution Is.
Pillans Pass
Monowai
Mossburn
Waikaia
Roxburgh
Lawrence
Outram
Dunedin
Puysegur Pt.
Poteretere
Tuatapere
Invercargill
Gore

Clinton
Balclutha
Waihola

Bluff

Stewart Is,
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REPORT 1963

94
w3
Peb 104
£3/16 R
63/51 Fed 1ha
5 Feb 154
63/5 b
PLACES REPORTING FEL] \RTHG r
\ 61 Feb 184
. 63/ k-
24  12h Ubm
G i WM5 Waipori Falls {4!;}}* 63/62 , Feb %g
23h =y
6347 " ?d Wairakei (ln)-- iy 63/64 Feb 264
Not Felt Ngakura (33); Tol M3
Tongariro son  MM4
3 114 17n.  50m | 63/65 w» 28
e - MM3  Wellington (68) 1 w3
3 194 20n 38m Lot £3/72 Mar 10a
63/19 an Wil  Westport (79) ,.: o g‘j
i
J 204 -06h 19m ) | uM2
gt % MM3  Te Teko (34) ‘LF f ,
I 208 45n 38w e pest RN 63/79 Mar 254
63/21 an 0 Wellington (68) ; i_‘,’ - | %
63/2l Jan 234 OOh 52m .. b _
uik [62) el 63/82 Mar 29a
MM3  Wellington (&&? s 4" MM3
63/26 J 254 13h Wim 1a 63/83 Mar 294
3/ *' M@z Omeret 250):_ Dannevi; e
J 02m r 63/91 T 8a
& oy W34  Edgecumbe (27) U . "Pairly sharp"
264 0O1h . 63/94 Apr
Sxe i ML M (27) -_JI “Sharp jolt"
0 264 0Oth Sim b _
i e iy w34 EBdgecumbe (27) 63/95 Apr i’:z
6 I 264 28m MM
18 § " 51('5)!7% & 63/97 104
i 3 "S1ight"
Ji 274 i~
e3/58 i MM l’utport {79; 63/99 Apr 104
MM3 Rotomanu MM3
63/36 Feb 1d 18h  U3m 63/100 Apr 104
MM I.em-m ( MML
uug efgﬂ) "Pairly ahu;'p"
Peb 6a 05h 16m
e ¥ MM3 Castlepoint (67);

02h 0Oém
Waipawa (60)

17h  56m
Te Rangi (52)

16d4
An earthquake swarm near Maketu(26), the
est shocks being felt about MM3.

10h O7m
Lake Okataina (33)
Confirmation doubtful, The recorded shock could

be a member of the Maketu swarm (63/51).

larg-

06h L
lmri.s:anin‘ton (68)
18h  16m

Ponatahi (70)

l'el:l.inﬁon 6868)

02h 26m
Waipawa (60)

anaias (65)

Port Under!ood SG‘!). , Khandallah (68).
Bunnythorpe l‘aiurere Beach (65); Pona-
tahi (70).

1!4::“ .mnm (35); lhst-tuw (36).
Opotiki (35): Erepiti (
L

17Th  3m

Westport (79)

15h  34m

Thornton's Bay (21)

15h  33m
Thornton's Bay (21)

19h  12m
Wellington
York Bay (

05n 18m
Tararu, Waiomu (21)

410h 20m
Trentham (69)

41h  59m
Whiti (5111?)
'rhnmmn Bay (21)

68)
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63/104 Apr 104 118 Apr 124 13h han
"Jolt" 6/ “S1light" Thornton's Bay (21)
63/102 Apr 104 119 Apr 124 14h  32m
"Slight" 6/ "Slight" Thornton's Bay (21)
63/103 Apr 104 63/120 Apr 12d  14h  47m
"Jolt" "Slight" Thornton's Bay (21)
63/104 Apr 104 63/121 Apr 124 16h 02m
"Sharp jolt" &/ ) MM3-4 Thames (?1) ()
sharp" 4
63/106 SHF 4 Quite Thornton's Bay
"Milg" 63/122 Apr 124 20h L2m
MMl  Thames 21
63/107 Apr 11a~ MM3 Tairua
"Quite sharp" "Sharp" m:vnton s Bay (21)
63/108 Apr 1414 63/125 Apr 144 18nh 30m
"Milg" MM3  Rukumoana (52)
63/409 T 114 £3/126 Apr 154 12h 16m
AE‘"B!".V mild MM3 Tairua E‘IB}
noise only MM2-3 Thames (21
63/110 Apr 11a 63/127 Apr 174 ©08h 02m
MM1 MM3 Galatea (34)
"Mild but :
prolonged" 63/128 Apr 18a 01th 15m
MM3 Galatea (34)
63/111 Apr 124
MME 63/141 Apr 254 12h 18m
= M5 MM3 Dannevirke, Te Uri (63)
63/142 Apr 254 23h 52m
Ml MMl  Tutira (52)
63/1L43 Apr 26d Oth 5im
MM3  Patoka, Tutire (52)
63/145 Apr 274 16h 3m
L MM3 Okoia (57); Strathmore (68),
63/150 Apr 304 L5m
MML Initnh:lnaa (56)
63/152 Apr 304 1%h 55m
. MM3 Lowry Bay (68)
? 63/153 May 3da Okh
MM4 Okois ?%{
MM3-4  Ohakune (49)
63/112 Apr 124
MM3 63/155 May 3d 12h
MM3  Wairakei {M;
63/113 Apr &g MM1  Wairakei (L4
63/162 May 13a ° 10h zﬁ-
63/115 Apr &g ML ?knia 57); m:.eT c:l:nton (59). ‘In.‘.pawl
MM3  Bunnythorpe nmnevi 63
63/116 Apr lfnelg MM1 " Wellington (ga)} (
63/165 May 194 O7h o
63/117 124 Patoka (52); ‘
mgh e MM3 ?5 ); Kotemaori (53)
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63/168

63/171

63/172
63/173
63/180
63/182
63/183
63/184
63/188
£3/189
63/190
63/191
63/193
63/197
63/198
63/199
63/200

63/202

63/203

63/205

63/207

Hay

May

Jun

Jun

Jun

Jun

Jun

§

g

Jun

Jun

Jun

Jul

g

E

BEEEE

EE B2

n
=
A

ER2 EEE E§ ER E2 BB E—‘E &2 E'

e
Eo
A

-
go
=

12h L45m
Gisborne (L5)

10h  24m
Wairakei ik‘li
Wairakei (L4
Wairakei (441
12h  lom’
Takala (72)
06h  LOm
Karori (68)
15h  4hm
Culverden (95)
01h

15h  31m
Tokaanu (uo}
17h

16h  39m

Petone, Wellingto

g;a;u ?o.)

Olmin ?5?)

h 0%9m
'ggrk Bay (68)
'rmu ?u%)-
20h U5
Wairaket (41)
20h 47m
Wairakei (uﬂ.
O07h  53m
Ohakune l(“119)
onotmjfssl

08m

nmu River (71
Bainham wz)

08h
xdgaculhe (ﬂ)l

Lake Okataina

oth  S57m
Tarakohe (72)

ommﬁ@)z Patoka

J \
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Patoka (z reports) gﬂ \

22!
Rurow, Otamatapia (125)

i |

63/208

63/211

63/216
63/219
63/221

63/224

63/226

63/229

63/233

63/237

63/245

63/2u7

SE]
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MN3
?
Jul 144
MG
Jul 1la
MM5
MMl
MM3
Jul 214
Ml
Jul 224
MM
Jul 234
ML
Jul 34
i
w3
MM2
?
Not Felt
A 14
5
MM3-4
A La
N
Aug 6d
MM3
Aug 134
il
3
Aug 174
el
Aug 184
M3

Dannevirke (6
lnroriu(GS)( 3)

32um¢+.m (68); Manaroca (78).

17h 06m (See Isoseismal Map,)
Tarata (47); ohnhme, Raetihi (h9) Taraponui

2); tara lnsll-n
Sy G )
{s) t ens Is
R Bl Rs).

Msungahaunui (36); Uruti !nupiti
(46); Ih'ﬁgn s Fal m;x}m
57); Table Flat (58) Ash-
Poxton }
; Paraparaumu, Waikanae Beach (655-
, Masterton (66); Baring Head, Khan-
dallah, Lower Hutt, Tinakori 'ellingtan.
York Bay 68); Waiorongomai (69
River (71); coningwod, !'lhh (72
(75): lotum( Blenheim, Havelock (77);
(78 ; Grey-Rob Rivers

P sl
03h
Tadmor (75)
&;tuzas)
05h 19m
Westport (79)
Dhoiartm); Foxton (61); (62);
Waikanae Beach, mtamemssg Eketa-—
huna, Masterton (66); Lowry Bay (68).
Ohalkune (‘t

); Dannevirke (63); Kelburn (€8).

Watpakareu (65); ObaXea (61).

Okh Lm
Westport (79); Maimai (86).
Kopara (93)

Wanaka_ (123)

10h  L48m
Ponatahi (?o) -

""'?

umy?ss)

?27)0 Motu (36). Te Puia, Tokomaru

08h OBm
Tokaanu (40)
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63/250 Aug 18d 17n  O7m

63/255 Aug 244

63/257 Aug 28a 23h 25m
MM3  Waihi (21)

63/260 Aug aﬂ 16h U6m

MM3-4 Masterton 66

63/263 Sep 2d 22h  37m

63/266 Sep 3a 16h  17m
MMl

Whakatane (27); Op:
MM3  Pauariki Station (3

i (52).
63/267 Sep La O7Th 57m _
WM3  Mengles Valley (80)
63/270 Sep 8d o

Qoh 3
MM3  Lower u‘;:t (€8)

63/273 Sep 114 O05h O
X MM3  Ohakune ?ke)

4

63/279 Sep 144 11 Lom ; e
? Lake Tekapo (106) -

63/280 Sep 154 O08h Uim sim
MM4  Taupo (U1) -

63/288 Sep 254

63/289 Sep 27d

s Mangles Val yan
"z.ign.:'? 1 spit h
?  Kiwika (sw
63/291 Sep 304 03 22a
MM ]

63/292 Sep 304
63/305 Oct 124 14h  L47m
wai

63/312 Oct 24a

M¥3
63/318 Oct 274 13h 24wl
Myl a0 ke ( !
M3 v (62) &5
w2 0 :
63/323 Nov 3d 03h
MM3 Waipawa (60) %

08h 57m 5
M3 Opotikd (35) Ay

gEALAND SEISMOLOG

& g3/324 Nov

63/328 Nov
63/330 Nov
63/332 Rov

63/337 Nov
£3/339 Nov

£3/345 Nov

63/3u6 Nov
63/354 Nov
63/362 Nov

63/363 Nov

63/372 Dec

63/374 Dec

63/375 Dec

63/384 Dec

63/389-90 Dec

REPORT 1963 335

3a
MMl
6da
Ml

7d
MM5

ES

-
EJ
=]

E2 ES B® ER B} RO

E-b
-
(=1

B

22h 3im
Kumara (92)

1h  10m
Westport (79)

03h 19m
Cape Campbell (84)

22h  12m
Dannevirke (63)

0Sh  52m
Tokomaru Bay (37)

1th 5
Patoka ?;2)

15h  1Tm

See G.A.Eiby 1964: "The Northland Earthquakes
of 1963 November - December and the Seismicity
of Northland." (N.Z.J. Geol.Geophys.]: 745~
65) for isoseismal map and discussion.
Chuck's Cove, Cooper's Beach, Mangonul (6)
;aa:l; %ma, Omahuta, Rangiputa, Totara

or

10h  16m

Stokee Valley (69)
12h  L4Om
Dannevirke (63)

03h  L44m
Maketu (26)

14h  34m
Kotemaori, Wairoa (53)

20h  16m
Paturau River (71)

Oo4h 1

Te Uri ?E;)

09h 17m

Puysegur Point (146)

0Sh U43m
Waitatapia (61)

13h  35m

Two shocks s ted by only 7 sece. Some minor
damage mxoma. See G.A.Elby, "The North-
land Earthquakee of 1963 November- December and
the Seismicity of Northlana" (W.Z.J.Geol.Geo-
phys.7: 745-65) for details of felt effects,
isoseismal mep and discussion.

Peria, Otangaroa, Totara North (&)

?su, Okaihau, Omahuta (6); Victoria Valley

5

Waiharare (L); Ahipava, Awanui, Fairburn,
Kaitaia, » Takahue (5); Ivydale,
Kohukohu, Omahuta Valley, Whangaroa (6);
Paihia (7).

Omahuta (6)

Te Kao (3); Houhora, Motutangi, Rangiputa (i);
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336 NEW _ZE
.(Manui, Broadwood, Kaita § Doubtless Bay 389-90 (5)
o%,mng“%ﬁra‘”mh : Mang, g D'Urville Te. 211 (5)
My g:;u:ﬁ <:( i ' . Foatharaton 99 (3), 188 (4), 211 (4), 3u6 ()
» P:li 35“‘“’&(5) .(!)larihou (6).. Gisborne 111 (&), 168 (3)
s ?:E:mm?;p.g hg”“" Glenhope 289 (?) '
reports), 10
’ Hastinge L2 4 3y AN (4Y, 182 (h)
;gr&)?m“”' i (2 182 &; 211 f ; 266 53}. 323 Esi
63/391 Dec 254 13h  UL6m ; Kaikohe 345 (5), 389-90 (7)
MM4  Tokomaru Bay (37) R raitata 389-90 (6)
A ;
% D B3 et ettt Kusara 2.(3), 21 (W), 32 ()
MM Waikawa Beach (65?’ s Kurow 4184 (l{.)
j Lawrence 4 (5)
7 Maruia 211 (4)

. Martinborough gm. 62 (2), 72 (2), =233 (3),

EARTHQUAKES FELT WITHIN STATET

terton :
Localities within which earth s were felt in ) = A (5?' 2‘& D, 269 (6)
betical order, preceded by its er on the refe Mokau 111 (2), 241 (4)
%ﬁ:‘ﬁnﬁﬁ&ﬁi@’un br:tc{et:)%m : Motu 79 (L) 211 (4)
the locality name. The instrumental mquitudc -w" i S iz, 2By
lst, and the places that acunnx reported the Motueka 202 (4), 211 (4), 216 (4) .
Reporting Felt Earthquakes
Nt Stevens 202 (4), 211 (), 372 (%)
93  Arthur's Pass 226 (3-4) Murchison 267 (3), 289 (3)
16 Auckland 114 (2) Murupara 1§ 8}: 23‘3! 82!:) 11 (4), 127 (3),
7 Bay of Islands 389-90 (7) ol \E .
77 Blenheim 211 (4) 142 ;Ei: 111; Esi: ‘}gg ggi: 1&2 {Ei
61 Bulls 211 (&), 224 (4), 8 1207 b g BILARL LRe L)
B Ou Dasiury 350 (8) 93 (4), 211 (5)
L& Cape Egmont 211 (4) | Ninety Mile Beach 389-90 (L)
i Ohakune 111 > 3
67 castlepoint 4o (3), 72 (3), 211 ;E}. ?SE gﬂ) 19; 8]: % ig;:
50 Chateau 26 (2) e e
110 Christchurch 211 (4) ag ?;-}1';) 288 Eu; 200142, 237140
18  Coromandel 100 (4), 126 (3) | Otalki m'!? 513 211 (5), 224 (4), 318 (4),
95  Culverden 180 (4) o
y ' Palmerston North
63  Dannevirke aozg ?gi. o {Lg, 3?5 215"}4:-) 72 (2), 162 (3), 211 (3),
332 (3), 354 (2); | Picton 208 (3), 211 (k), 289 (k)
8 Dargaville 389-90 (8) Porangahau 162 (L)
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. e— . ) 9 (L 32 (L4 82 83 (L)
1 £ ] L] L] L]
19  Pukekohe 111 (3) Wambos 221 Eu;, 226 M. 328 EIB
egur Pt 375 (4) Whakatane 28 (4 29 ), 30 (W),
e T 41 gi’?:}’ a8 5 (52 237 8
86 Reefton 226 (L) - 266 (L
- 55 (3 11 (5), "
) 33 Rotorua aag ib;: -] E';. 1 (5), ¢ Whanga momona 211 (W)
59 Ruahine 111 (&), 162 (4), 211 (&)
(8
58 Taihape 111 (b)), 241 (5)
akaka 172 202 205 (3)
72 /D i {g}. (3)._ 205 (3),
39 Taumarunui 112 (3) Fokt whrth Prcn n=
L Ta 7 (L 111 4 m gg: aon:griut Mﬂ“c and other :pt:l.:ng beeymd the nngu of 123
- . 197 {ui: 198 &3: ﬁ‘ 44 S icnatic reparting network. The following reporte were received during 1963.
e L FYETHE -
26 Tauranga 51 (3), 219 (4), 362 (L) . t: g: ::g ;"' Racul Island [k}
= =il i) oo N - -t R
31 Te Kuiti 111 (3) Mar 31d 0Sh gha: §aou1 gmm .
A Reoul Island M3
42 Te Whaiti 111 (6) g 32§g % % - s = e
106 Tekapo 279 (?) gﬁ;ll gg: ?ﬁ Lbm :-mn gslmd gg
Jul 308  15h % Raoul Island Mu2
21  Thames 91 (22, Aug 1ba  O2h LBm Tonga MM1-2
19\ - 1h Niunafo'ou "Continuous
106 (2), Aug 164 07h to 11h 30m s e
110 (1 Temo
118 (23, Sep 1sa Qb 55m :mo;:u uuz
e Nov 308 23n 37m Niuafo' ot
4O Tokaanu 114 (W), Dec 18@  OOh 30m Haapai (Tonga) mﬂ}lor‘-:e:::;
¥ & : i &0 : Dec 214  12h 35m Tonga llu‘*mt“
37 Tolaga Bay 237 &8. 263 (5), Dec 224  18h OOm Haapai (Tonga) M3
391
43 Tuai 11 (5), 211 (4)
82 Wairau 36 (3)
3 Wairoa 3 111 (4),
: % 3} o UNCONFIRMED REPORTS
123 Wanaka 229 (4) llowing shocks reported to have been felt cannot be confirmed
; : ; : ith %r:n instrumental record or hyonn independent report:
57 Wanganui 111 {5;. 145 {3}. :
189 (3), 190 (3), g3 Jan ;583‘ g g: Kohurau {;Ei) g.‘;
56 Waverley 111 (3), 150 (W), Feb 12;2 % ;5: gg.m 33 (33) E]
68 Wellington 9 (3), Apr 1@  01h 30m Hawarden (95) ﬁ
61 830s 104 22nt Thornton's Bay im; "Ni14"
145 E ’ 108  22nt Thornton's Bay (21) "Fairly sharp”
L E 41a  O1h 50m Westport (79 "S1ight"
21a s’ 114 02h Oém Westport (79 "S1ight"
318 (4), 11a  02h 14w Westport (79 "§1ight"
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114  O5h 30mt Thornton's Bay 2%;

114 03n* Thornton's Bay
11d 16h 00m Waihi 212
124 O7h 40m Waipawa g 0)
124 13h 18m Thornton's

134 QEh 30m to 10ht xgm g
134 08h 41m mmgzs
134 10h 16m
234 13h to 14h

254 h 30m
284 17h 23m
294 21h
Jun 184 12h MMm
Jul La 11h 27m EUBLICATIONS
114 05h L48m
14d 13h 15m During 1963 the following papers by members of the Seismological Observ-
1ka 15h O3m g7 etaff were published: -

144 20h 05m
"% 25h 1om

Aug 4
134 15h 45m

Sep U4ad 16ht
6d 10h 02m
Nov 284 15h 25m

7 ADAMS, R,D.: Source Characteristics of Some Deep New Zealand Barth-
quakes

.

N.2. J, Geol. Geophys. 6: 209-20.
Earthquakes have recently occurred under the North Island of New

294  02h 39m Zealand, near 3998, 175°E, at various depths down to 600 km. First-
304 O4h 20m motion patterns of apparently oppoeite sense have been found for two
Dec 174 02h LOm groups of earthquakes with virtually the same epicentre but depthz
174  O4h 15m of about 230 and 600 km respectively. Pirst motions are referred to
304 10h L4dm the focal sphere; the commonly used "extended distance" method of

displaying the results has the disadvantage of giving undue promirn-
ence to readings from distant phases. Comparieons of these liew Zea-
land earthquakes ammng themselves and with the deep Spanish earthquake
of 1954 suggest that the mechanism of earthquakes is not so clocely
related to surface geological features as has been supposed,

EVISON, F.F.: Thickness of the Barth's Crust in Antarctica and the
Surrounding Oceens: A Reply.

Geophys. J. R. Astr, Soc., J: UE9-76.

The paper 'of Evison, Ingham, Orr and Le Fort oz the dspersion of
earthquake waves traversing Antarctica has recently been criticiszed
by Bentley and Ostensc and by Kovach and Press. The discovery that
the crust of eastern Antarctica is of continental thickness whilst
that of Marie Byrd Land is some 10 Mm thinner is accepted by these
critics, but they object to the two-layer and three-layer models used
in obtaining this result, and also to the velues that were assigned
to the veloclty parameters, For detecting large differences in crust-
al thickness, however, the traditional simple models have not been
invalidated by the advent of the digital computer, which comes into
its own with subtler problems; but the velocities appropriate to a
simple model are not necessarily those indicated by refracted waves.
Eovach and Press also criticise the use of Love waves rather than
Rayleigh waves far investigating the oceanic crust around Antarctioca.
Their arguments on this point carry the unsatiefactory implications
thet the everage velocity in the oceanic cruet ought to increase with
the thickness, and that there should be gross regional departures
from isostasy at sea,

ADAMS, R.D. and LE FORT, J.H.: The Westport Esrthquaskes, May 1962,
N.Z. J. Geol. Geophye. 6: UB87-509.

A sequence of over 80 earthquakes occurred in 1962 off the coast nsar
Westport, New Zealand. The firet and largest shock took plece onMay
10 and had a magnitude of 5.9; the next largest, on May 17, had =
masgnitude of 5.6. The epicentres of these two earthquekes have been
sccurately determined from readings at local seismograph etations:
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the strong crustal phases, felt effects, and
at overseas stations all show that the focl weprs
alsg at Australian stations indicate & lower
mantle beneath the Tasman Sea than is implied by
Tables.

The annual "New Zesdland Seismdlogical Reports" are the final form of all
winrd information gathered by the Selsmological Observatory, Wellington.
e of their comprehensive nature, they cannot appear until some time
the events to which they refer, However, readings of important earth-
L are cabled immedistely to the United States Coast and Geodetic Burvey
ghington to be used in their rapid epicentre determinations. tly
Setins with more detailed readings are sent to selamological data centree
to observatopies with a special need for them., These preliminary bulletins
e data from Wellington, Rasoul Island, Scott Base, and also from one or
gtations in the north of New Zealand and from one station in the far south.
ge from Afiamalu are distributed separately as preliminary air letters
Stinal monthly bulletinas,

The Seismological Observatory is a branch of the Geophysice Division of
& few Zealand Department of Sclentific and Industrial Research. It is the
descendent of the Colonial Time Service Observatory, later the Hector
atory, and then the Dominion Observatory, which began keeping earth-
records in the middle of last century. Instrumental recording began
In 1926 the Dominion Observatory was incorporated in the newly-
»d Department of Scientific and Industrial Research, and in 1951 was
uched to the Geophysics Division of that Department. 1% is now respons-
? for uinta:lmng the network of seismograph stations in New Zealand and
4 neighbo territories, and for the scientific study of earﬂmnhs origins
atraeta 1n New Zealand,

§-120 EVISON, F.F.: Lesscns from Agadir, -
N.Z. Engineering 18: 369-71. -
A criticism of seismic zoning proposals that
code requirements in parts of New Zealand that
a large shock In historic times. All pnm gt'
mically active, and even where shocks are in
they occur, give rise to high local htmity

S-121  EVISON, F.F.: Earthquakes and Faults, it
Bull. Seismol. Soc. Amer. 53: 873-91. |

The hypothesis that earthquakes are mmeahr
inent in seismological theory for half s
present many difficulties. Althom the
studies of large shallow

surface faulting, the evidence given w
be interpreted otherwise. No satisfactory
earthquakes has anerged- sudden faulting may
phenomenon, Nor does the hypothesis aid
phenomena as sudden regicnal uplift, or a:
There is much to encourage the view M
but a gross form of earthquake damage.
arity between natural earthquakes and u
as radiatora of selsmic waves, uumsts h
itions may provide a source mechanism for

§-122  ADAMS, R.D, and RANDALL, M.J.: Observed '
Nature 200: 74l-5,

Details of the variation of seismic weloei
inner core are examined, The PKP travel-
is shown to be triple, confirming obserw

E-139 New Zealand Selsmological Report 1958,

BE-140 New Zealand Seismological Report 1959.
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