New Zealand Department of Scientific and Industrial Research

GEOPHYSICS DIVISION

NEW ZEALAND

SEISMOLOGICAL
REPORT
1961

SEISMOLOGICAL OBSERVATORY BULLETIN
E- 142

@nona From the ISC collection scanned by SISMOS

Seismological
Centre




o2
Sa@
3035

o

B

New Zealand Department of Scientific and Industrial Research
GEOPHYSICS DIVISION

NEW ZEALAND

SEISMOLOGICAL
REPORT
1961

SEISMOLOGICAL OBSERVATORY BULLETIN
E-142




NEW_ZEALAND SEISNOLOGICAL REPORT 1961
SEISMOLOGICAL OBSERVATORY, WELLINGTO

NEW ZEALAND SR e

= Introduction ses cen s “en . 1
Scientific Staff it o A D 2
_ Principal N,Z. Earthquakes in 19641 i 3
ALL measurement and interpretation of records is carr Stations of the N.Z. Network ... ... 5
out at the central station i.l'l wemngton' Communicati Timing Arrangements ... e ves s 11

Station Readings

should therefore be addressed to
N.Z. Stations and Suva ... e ven 13
Afiamalu and Apia ,., .o iy o 177
Raocul Island fon Ve vee ea 213
- Hallett e ses wes - 230
The Superintendent, Seatt Base «(MFLGHRECT LD T 7w
Seism()l()gica-l ObsewatorY, Instrumentally Determined Epicentres sFv 342
Index of Felt Earthquakes ... Bt va's 351
.O. Box 8005
P O B 2 Publications by Staff Members e a5 36L
Wellington, New Zealand. Bies ot iiages M s o Taimgial SR 366
INTRODUCTION

The form of the annual New Zealand Seismological Report is now well
established. It is intended to summarise the standard measurements carried
out at the Seismological Observatory, Wellington, and to provide in addition
an account of New EZealand earthouakes during the period in a form that will
be of use and interestto pecple other than professional seismologists. The
Report includes a descriptive account of the most important seismie events
of the year, and maps showing their size, distribution and felt effects.

New Zealand data for 1961 are now availasble at the Observatory, and
e copies of standard readings have been forwardedto international data
2. Reprints of research papers by members of the staff, and material

t is not regularly included in this report are issued as a series of S-
Bulletine, Those issued in 1961 are listed at the back of this Report. The
Observatory is prepared to consider additional agreementsto exchange material
of this kind with other orgsnisations,
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SCIENTIFIC STAFF 1961

WELLINGTON ' PRINCIPAL NEW ZEALAND EARTHQUAKES IN 1961
Superintendent: F.F, Evison, M.A., B.Sc. (N.Z); The year 1961 was immarked by any sbnormal seismic event within New
Ph.D. (Lond.); D.I.C. gealand. About one hundred and fifty of the eplcentres listed result from

| an outbreak of swWarm activity in the seilsmic region associated with the
Geophysicists: R.D. Adams, M.A., M.Sc. (N,Z); Ph.D. (Cantab): Eermadec Trench.
J.H, Christie (nee Le Fort) B.Sc; ;
The largest earthquake was the deep—focus shock of July 26 (Epicentre

G.A, Eiby M.Sc; M.G. Muir, M.Sc;
A.A. Thomson, M.Sc. 61/276) wnich was centred in the Bay of Pienty and had a magnitude of 63.
Tta focal depth was 230 lm, and the felt area included most of the North
Technicians: R.H.G, Barton (from February); U.A, Lowry; Island (with the exception of the Northland peninsula) and several places
A.M. Maher; R.C. Martindale; R.H: orr. in northern Marlborough. The usual questionnaire was issued., Most of the
reports received indicate an intensity of MM 3 or M L (See map, in the
APIA pocket inside ihe back cover). Although the higher value predominated in
T yeports from the Gisborne - East Cape region, and the felt area is elongated
officer-in charge: J.G. Keys in a south westerly direction, it 1s difficult to suggest isoselsmals, and
it seems likely the local ground conditione are largely responsible for the
SCOTT BASE irregular distribution apparent.
Observer: R. Shanahan A deep earthquake on February 3, with a foecal depth of 320 km
(Boicentre 61/12) showed = similarly lrregular pattern of felt intensities,
HALLETT tut the felt mrea was more restricted, as might be expscted from the
greater depth and smaller magnitude (é.O}. This was the despest shock of

Observer: N.E. Stent the year. Its eplcentre is near Te Archa.

The largest shallow shock, on December 27 (Epicentre 61/394) had a
magnitude of 6.3, and originated at sea about 100 km scuth west of Masterton,
near the southern end of the Hikurangi Trench. It was followed by series
of aftershocks extending for some 200 ¥m in a belt 20-30km wide, at right
angles to the coast, and some 4O km to the south of the main shock, A paper
dealing with this sequence is being prepared. The principal shock was
responsible for some minor damage in ihe Walrarapa, 77 insurance clalims
being lodged with the Earthquake and War Damage Commisslon; but replies to
the Observatory questionnaire provide litile evidence of intensitiee greater
than M 5 (See isoseismal map). The felt area extended from a little scuth
of the Firth of Thames to southern Nelson and Kaikours.

The shallow earthquake near Dennevirke of May 1L (Epicentre 61/233)
had a magnitude of 5.4 and a felt area thait includes most of the central
and southern perts of the North Island, the maximum reported intensity (in

Tke itself) being MM 5 (See isoseismal map).

Another widely-felt shallow shoek on July L (Epicentre 61/257) had an
epicentre near the northern end of Lake Wakatipu and a felt area extending
from Bruce Bay to Stewart Island. The epicentral region is sparsely pop-
ulated, the maximum intensity reported being MM L, at Milford Sound,

Throughout the year, activity in the central part of the South Island
has been abnormally low, the whole region between latitudes 429 and LLOS
being free of shocks, However, there were two shocks on the northern flank
of the Chatham Rise, both on April 15 (Epicentres 61/65 and 61/66). The
larger of these had a magnitude of 5.4, and the second, smaller one a
magnitude of 4.8.
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L NEW SEISMOLOGT REPORT 1961

The usual vigorous activity associated with the Kermadec trench
continued, A particularly notable sequence of shocks began with an earth-
quake of magnitude 4.7 centred near 3L49S 1799E (Epicentre 61/69) on April
18, By the end of the month, there were approximately 150 shocks with
magnitudes between L4 and 5 recorded from this region, A second centre of
activity near 3395 178°W developed on April 20, with 12 shocks reaching
about magnitude 5.
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STATIONS OF THE NEW ZEATAND NETWORK .

The network of stations under the control of the Seismological
Observatory, Wellington, may be considered to consist of two parts: first,
a set of short-period instruments distributed widely over the country, and
intended to yield records of earthquakes originating within New Zealand;
and secondly, teleseismic instruments to provide information about distant
eapthquakes, and the physical condition of the Earth, These functions
interlock, and every Seismograph glves some useful information in both
fields,

The only changes in the network during 1961 were the restoration of
the Onerahi Wood-Anderson seismograph to standard constants in May, and the
replacement of the Tuai Wood-Anderson by a vertical Willmore of higher mag-
nifieation in July., With the present network, most New Zealand earthquakes
strong enough to be reported felt can be at least approximately located;
but in certain districts, particularly the far south of the country the
origins cannot be placed with the highest accuracy. In the case of the
larger shocks, some assistance can be obtained from Australian stations.

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 lat-
itude.

APTA (An)
Latitude: 130 u8'.us
Longitude: 1710 L6 ,5W
Height sbove mean sea level: 2 metres, 6 Tt
Geocentric direction cosines: a = 0,961 LBL
b - 0.138 980
e = D.237 132

Lithological Foundation: Coral sand on voleanic rock.
Instrument Component Period Damping Magnification

Wood-Anderson N
Wood-Anderson E

0.80 see, 15 1 2050 Nominal
0,80 sec, 151 2050
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APTAMALU (AF)
Iatitude:
Longltude:
Height above mean sea level:

Geocentric direction cosines:

Iithological Foundation:

Instrument Component
Benioff Z
N
suvA (sU)
Latitude:
Longitude:

Height above mean sea level:

Geocentric direction cosines:

Lithological Foundation:

13° 54 .6 8

1710 L6'.6 W

706 metres, 2315 ft.
a - 0.961 070

o 1038 863
Basaltic lava flows.

To Tg v
1 Sec. 0.2 See. 72,000

70 Sec. 765
1 Sec. 70 Sec.

189 09’ ]
1782 2717 B

6 metres, 20 ft,.
a = 0,950 515
b + 0,025 720
¢ = 0,309 613

Hard, fine-grained calcareous

marl.
Instrument Component Period Damping Magnification Date
Milne-Shaw N 12 sec. 20:1 250 12/57
RAQUL (RL)
Latitude: 291511 8
Longitude: 177% 55'.1 W

Height above mean sea level:

Geocentric direction cosines:

Lithological Foundations:
Instrument Component

Willmore z

110 metres, 350 ft.

a = 0,873 304

b - 0,031 743

¢ - 0.486 1LO

Volcanic rock.
Period

To = 0.8 sec. Tg = 0.25 sec,
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ONERAHI (ON)
Latitude:

Longitude:
Height above mean sea level:

Geocentrie direction cosines:

35° 46'.5 8

_A74° 21", 7T E

33 metres, 110 £t

a - 0.809 249
b + 0.079 894
¢ - 0,582 008

Lithological foundation: Basalt
Instrument Component Period Damping Magnification Date
Wood-Anderson E 1.2 sec. 2,800 to 22/5/61
0,8 seec. Critical 2,800 22/5/64
AUCKLAND (AK)
Latitude: FEL B 8
Longitude: 174° 46'.7 E
Height above mean sea level: 76 metres, 250 ft
Geocentric direction cosines: a - 0,798 694
b + 0.072 992
¢ - 0,597 293

Lithological foundation:

Instrument

Milne-Shaw N 10 Bec.

KARAPTRO (KP)
Latitude:
Longitude:
Height above mean sea level:

Geocentric direction cosines:

Volcanic beds on Tertiary
sandstone and mudstone

Component Period Damping Magnification

150 Nominal

37°55'.6 8
17593215 B

61 metres, 200 ft
a - 0,788 LO5

b + 0.061 519
C - 0.612 072

Lithological foundation: Greywacke
Instrument Component Period Damping Magnification Date
Willmore Z 0.8 sec, Critical 8/59
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TUAI (TU)
Latitude: 38° u8'.L S
Longitude: 177° 09'.1 E
Height above mean sea level: 292 metres, 960 Tt
Geocentric direction cosines: a - 0,780 359
b + 0,038 825
c - 0,624 126
Lithological foundation: Thick Tertiary sandstone
and mudstone
Instrument Component Period Damping Magnification
Wood-Anderson N 0.8 sec. Critical 1,400 Nominal
Willmore Z To=1 sec Tg=% sec 3,500 7/64
CHATEAU (CT)
This instrument is under the control of the Geophysical Survey, Geo-
physics Division,DSIR,and is operated primarily for volcanological research.

Seismograms are read by the Seismological Observatory, Wellington, and the
readings of earthquakes used to supplement those of the Tongariro station,

Latitude: 390 12',14 8

Longitude: 1750 32'.6 B

Height above mean sea level: 1,135 metres

Lithological foundation: Volecanic ash and lava

Instrument Component To Tg Megnification
Willmore A 1 sec. 0.25 sec. 25,000
TONGARIRO (TO)

Latitude: 399 12',2 8
Longitude: 175¢ 32'.3 E
Height above mean sea level: 1,131 metres, 3,710 ft
Geocentric direction cosines: a - 0,774 637

b + 0.060 Luk

c - 0.629 512

Voleanic ash and lava on
Tertiary sandstone and mud-
stone

Lithological foundation:

Component Period Damping Magnification
11,000

Instrument

Jones Z 0.5 sec. 10:1 Nominal
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BUNNYTHORPE (BT)
Latitude: Lo® 17'.0 8
Tongltude: 175° 38'.1 E

Height sbove mean sea level: 60 metres, 197 ft.
geocentric direction cosines: a = 0,762 783

b + 0.058 224

e - 0,644 028

Lithological Foundation: Gravels, silts and sands.

Instrument Component Period Damping Magnification
Imamura NE EX 8 sec, 5:1 2 Nominal
mw (Y 8 sec. 5:1 2
Z 2 sec. 5:1 2
COBB RIVER (CB)
Latitude: 419 05,2 8
Longitude: 172° L' .0 B

Height above mean sea level: 213 metres, 70O ft,
Geocentric direction cosines: a - 0,749 836

b + 0.095 613

¢ - 0,654 679

Lithological Foundation: Schist

Instrument Component Period Damping Magnification Date

Wood-Anderson E 0,8 sec, Critical 2,800 2/60
WELLINGTON (wn)

Latitude: i AThe s

Longitude: 17L° LE',0 B

Height above mean sea level: 122 metres, 400 ft,
Geocentric direction cosines: a = 0,750 478

b + 0,066 739

¢ = D.657 311

Lithological Foundation: Greywacke.
Instrument Component Periocd Damping Magnification
Milne-Shaw N 12 seec. 30:1 250
Galitzin-wilip Z To = 10,6 Critical 600

Tg = 10
Wood-Anderson n 0.8 Critieal 2,800

The atation has also an Imamura strong-motlon instrument.
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Height above mean sea level:

Geocentric direction cosines:

Lithological Foundation:

Lithologleal Foundation:

10

EAIMATA (EM)
Latitude: 420 31'.4 8
Longi tude: 1712 24'.6 B

70 metres, 230 ft.

a = 0.730 977
b + 0.110 L420
c - 0.673 410

Meraine and alluvium over Tert-
iary sandstone and mudstone,

Instrument Component Perlod Damping Magnification Date

Wood-Anderson NE (X) 0.8 sec. Critical 2,800 2/60
|

GEBBIES PASS (GP)

Latitude: L3° 1417 8

Longitude: 1720 38'.8 E
I Height above mean sea level: 225 metres, 7uO ft.
[ Geocentric direction cosines: a = 0.719 385

b + 0.092 835

c - 0.688 380

Rhyolite

| Instrument Component Period Damping Magnification Date
Wood-Anderson N 0,8 Critical 2,800 9/57
[ ROXBURGH (RX)
Latitude: L5° 28,5 3
169° 18'.9 E

| Longitude:
|

Height above mean sea level;

Lithological Foundation:

106 metres, 3L5 ft,
a - 0,691 422
b + 0.130 458
c - 0.710 576,

Chlorite schist,

-

11

gALIZETT (ET)
nﬁm3 720 181 B g
Langitude: 170° 12',5 B
Reight sbove mean sea level: 3 metres, 10 ft.
@eccentric direction cosines: a - 0,301 22,
b + 0.051 985
¢ - 0.952 135
Lithological Foundatlan: Frozen gravel spit.
Wﬁ Ccomponent To T2 Magnification
'1_ --]Jm z 1 2 Rominal
Press-Ewing Z 15. 50 1,200
" 15 75 1,200
B 15 5 1,200
SCOTT BASE (SB)
Latitude: T 511,08
Longitude: 166° L8 E
Helght above mean sea level: 33 metres, 100 ft.
geocentric direction cosines: a = 0,206 204
b + 0,048 510
c = 0.977 306

Litholegical Foundation: Frozen basaltic debris rest-

ing on lava flows,

Instrument Component Ta ¥Tg Magnification
Benioff Zz 1.0 Bec.25 sec, 1,000 Nominal
N 1.0 10
E 1.0 25
z 1.0 0.2 100,000 Nominal
n 1.0 0,2
e 1.0 0.2
TIMING ARRANGEMENTS

Badio time-signals originating in the New Zealand Time Bervice

of the D.8.I.R. are broasdcast 15 times daily by station 2YA of the New Zea-—

ing Service. These signals are autcmatically impressed on

Geocentric direction cosines:

Instrument Component Period Damping Magnification Date
Galitzin Z To=Tg=14 sec.Crit. 217 5/57
N 24 Critical 323
B 2l Critical 305

|
!I
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the records at all stations

within New Zealand, except Auckland, Bumny-

m Iil-manif and Wellington, by an arrangement that has been described
Olsson (N,Z, Journal of Science and Technology, Vol 378 pp 115-8,

1955 sept.). At Wellington
Service, hion 1o situnted 1
other stations the aperator
hend-key when the signal is
and the Antarctic stations s

the timing is derived directly from the Time
n the same building as the seismographs.
records several signals a day by depressing &
heard. At Suva, Raoul Island, Apia, Afiamalu
imilar methods are in use. The minute marks

at
the out-stations are provided either by an electric pendulum clock of

the Synchronome type
fitted with electric contact

» 8 quartz crystal clock, or a marine chronometer




STATION READIN

The station readings are so arranged that data for the stati
within New Zealand and for Suva are given in a single chronological 1list
and other stations are listed independently. This is partly a result Qr’
geographical affinity and partly one of administrative convenience., 1t
1s not possible to delay epicentre determination until records from the
remoter stations reach Wellington,

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

- 12 hours ahead of U,T.

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

The small letters following the time of an 'impetus' phase in.
dicate the direction of initial movement, u indicates an upwards ground
movement, d a downwards one, n, 8, e and w towards north, south, east,
and west respectively; x and y are horizontal movements as explained
above; f 1s a movement opposite to x, and j a movement opposite to .

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

Magnitudea far local earthquakes are a mean of the indications
of the Wood=-Anderson stations of the network., For distant earthquakes,
the values given are the unified magnitude m, determined at the station,
and from the wave opposite which the value appears, byt the methods of
Gutenburg and Richter, 1956 (Annali di Geofisica Vol. 9, p.1). Both sum
face waves and body waves are used,

The accuracy of local 'earf.hquake epicentres 1s .indicated by a
letter in brackets following the attribution 'NZ'.

A) eplecentres are not in error by more than 5 miles, or 8 km
B " " L] " " " " " 10 " " 16 "
c " " " " n " " " 15 " " 211. -
D L " more uncertain,

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

In indicating focal depth, a ﬂistinctiBn is made between shalla
earthquakes (S), whose records show clear crustal phases, and normal eart!
quakes (N), which probably originate near the base of the crust,

NEW_ZRALAND STATIONS AND SUVA

This es not include readings of New Zealand earthgquakes
ugnitude:e:z%u?e:: than 5,0; but epicentres have been determined
whose BRERTE eXs above magnitude 4.0, and for any smaller shocks that
for &Ll B orted felt. These epicentres, focal depths, and origin times
ig:e]}:::ﬂ in a separate section of the Report.

mhroughout this section, the amplitudes given are those of the
actual ground uotfgn, not the deflection of the trace. They are expressed

in microns.

pate Stn FPhase h m s Az Tz An Tn Ae Te Nag.
eP z 13 14 38
Nz 131450
Epicentre: 13 09 06.4 12.98 167 .28 87 km UsSCGS
ebn E 13 16 30
i e B L2
e E 17 06
ePn K 13 16 30
2 eSn . | 17 L9
KP ePn 2z 13 16 32
e z o
ep® Z - 5o
cT eP z 13 16 L1
= 7 o
ep®
3y Z 18 18
™ e? z 1316 45
e Z 17 06
WN eP? K 13 17 23
e K 50
s X 18 58
CB eSn E 13 19 20
GP eSn N 13 20 02 :
Epicentre: 13 14 47  33.23 177.8w 8 NzZ(D) 5.4 Nz

Additionel readings from Charters Towers
and Srisbane used for determination of

epicentre.
1 OF ep E 16 L2 12
K P Z 16 L2 24
e -4
CT eP Z 16 L2 30
Epicentre: 16 38 27 18.38 178.2m 663 km uscaes
Ll < I z

|

1.6 149.58 125.5E 55 k= Uscas

37
15.5 29.08 177.1W 115 km UscGs

8
§
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1L NEW ZEALAND SETSMOTOGICAL REFORT 1% pate SIN Phase h m s R A N HEES WL
, 00 O
Dash: OIS ARRE. RSB e Meg, gwy EBP D 05 00 09 ok
| ThN BB 4R X 10 15 00 8 60 7 Spicentre: 01 50 18.0 5.5N  122.5E 633 km  USCGS
s N 17 U3 n 150 12 : 11 39 Lk
ON eP E 10 17 03 L CT 'g E 11 39 45
- & g 10 f_} “23 : : %nm:-e: 11 29 53,1 6.95 121.78 25 km  USCGS
Z 38 i
| Pz 57 I OR, € 2 02 73
i8cP 2 24 18 u X P z 13 b
o g = er 2 Z X%
-]
e R O centre: 13 25 35.6 17.4s  178.9W 591 km  USCGS
0
cr %11723 o zqugzs
: Sep Z 2y 21 e e 2 35 gg _
o gg g $< 12; !;g Epicentre: 19 16 19.5 5.58 128.7E 173 km UsScas
eScP B 2l 26
Zz 05 44 35
m = Zg 10 1% ﬁ*? A 2 2 ; 6.8 = gicﬁﬁtre, 05 LO 00,6 20.18 17L.0W 25 km Uscas
|
e N 19 00 18 6
ePP N 07 17 & 6.5 EASERS NP z 1419 ;g
e3 N 22 36 i 5 6.0 epP z 1 19 28
elL, N 28,0 31 20 33 22 CcT €P Z T
KM P X 14017 55 epl:' . Z
epP X 18 30 ep'P' Z 45 Ok
e 1P N 101807 B 15 2
EX iP 7 101820u 12 6 6.8 == = 6
ip NE 10 18 20 s 9 4 701 WN €P 2. k19 gg g g o7
ePP NE 19 54 11 10 L 10 6.3 §1§§S % 30 08 n 7 8
S NE 23 23 10 18 9 10 6.2 = 5 03
e N 2y 38 13 23 £a 51 18 20 15 22 6.5
eL WE  27.3 59 28 36 22 15 20 R 4 4o T .
Epicentre: 10 11 56.9 12.Ls 166,4E 161 km UScGs 63 Pl = :pP B 57
RX ePPP ZE 1L 26.0 6 5 5 6
2 M S cSKs N 3038 712 ; -
i Epicentre: 12 49 12,1 B.3N 127.4E 66 km  USCGS ﬁs 1}3 %8 ?ig 6 26 2 :
esss W LA L o2y
| *® 3 5 030 ofSKm)E 13 55 b 12
| Epicentre: 20 51 59.3 6.883 150.3E 62 km uscGs Zm.q 7 23_5 18 20
eLr E «5 T 24
I S Sk g Epicentre: 14 06 25.9 51.6N  176.3W 37 km  USCGS
or P z 23 13 37
i| GP eP 7 23 1L 03 B2 220
‘ Epicentre: 23 07 21.5 10,28 160.7E 117 km UscGs Epicentre: 15 09 37.9 L5.7N 149.3E 19 km uUscas
| et g‘”%ﬁ‘g 5 KP e 7 16 02 05%
ScP Z  BhU6 g Z i
| cr ep  z 1114953 B z 49
e zZ 50 20 e(PcP) z 03 hﬁ%
i Epicentre: = 11 L0 k2.5 6.88 129,38  72km  USCGS e z  0732°
e(Pes) 2 LD
‘ SN B R90 £ B L 6 oo o
cT ep Z 19 36 o4 2 E L2
. z 17 E oy 22
e Z 39 oT 5 = 2845
Epicentre: 19 27 00.4 6.48  130.4B 100 km  USCGS fp E P :Sé
I i(sp) =z L5%
3 KEF P Z 2015 09
CT P z 20 15 10 e PCP; z 03 L9
| L z 35 e(pes) z 07 31
KP eP Z 20 18 53 £ z 08 50
Epicentre: 20 05 33.8 17.6N  101.2W  LO km  USCGS
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Date STN Phase h m = Az Tz An Tn Ae Te lag
JAN 5 TO eP Z 16 02 13
e Z L5
e(Pcs) Z 07 31
es 2z 08 50
KM &P X 16 02 19
TU eFP N 16 02 19
e N 55
e(s) N 08 53
WN eP ZN 16 02 19
EEPF; N 50
e(sP) 2 03 00
es N 08 56 5 8 6.3
e? N 10 00 5 8 2
ess N 12 53
eL ZN 15.8 7 14 6 12
ON eP E 16 02 54
3 E 08 06
RX eP ZNE 16 02 55 312 6.2
eEs) ZNE 09.1 9 20 1
e(SSS)NE 16 14.1
eLa N 16.5
Epicentre: 1553 66.0 L.13 143,08 108 km TUSCGS
5 ON eP E 18 01 31
el B oL 20
KP eP Z 18 01 54
= z 0z 02
CT eP Z 18 02 10
e Z 19
O eP Z 18 02 10
™ e N 18 02 12
es N 05 L8
CE eP E 18 02 27
es E 06 16
WN 1ip ZN 18 02 30 u 10 8
is ZN 06 22 us 15 8 66 11 T
eL ZN 07.9 94 16 79 17
KM eP X 18 02 Lo
eg X 06 39
GP eP N 18 02 54
el N 07 05
RX eP Z 18 03 08 g |5 6.3
eP N 18 03 08 7 16 6.0
S ZNE 07 22 22 15 81 16 12 14 152
ela E 09 28 21
eLr  ZN 09.7 L3 23 57 26
lnLr NE 11 105 20 60 18
u% Z 100 18
Epicentre: 17 57 56.6 21.28 169.3E 123 km  USCGS
5 ON eP E 18 18 11
el E
KP eP Z 18 18 40
CT &P Z 18 18 55
e A 19 03
TO eP Z 18 18 55
es A 22 26
™ e N 18 19,0
es N 22 30
CB &P E 18 19 14
€S E 23 00
WN eP ZN 18 19 18
zgr gg gg ah 35 10 140 11 7.5
. 170 220 9
KM eP X 18 19 30 # 7
es b & 23 31
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Egg 53 99 32 B
!)%u

eL
el

M
Epicentre:

kP ep
e

T0 eP
CT eP
WN eS
FEpicentre:

e P
Kp iP
RX el
Epicentre:

kKB P
Epicentre:

EE~ P
G eP
Epicentre:

63
s
e
e3
el
el
el,
¥

2589 o

HN%HHEHNNNNNHZHN e

7

PN

Z
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L N 32 00
‘ u N 36%
| kP e  Z 062918
TU e N 06 29.5
| wN ie ZN 06 29 9 8 617 6.1
| o & 3 22 .o
e(s N 52 .
‘ o S 4o 17 2417 5.9
CB eP E 06 30.0
I KM eP X 06 30 14
es X 3 00
| GP eP N 06 30 26
| RX P ZN 06 30 42 4 10 5.9
es NE 3y 52 5 10 3 10 6.0
[ el ZNE 38 6 16 6 20 ;
| M ZINE 39.5 11 15 13 15 8 15
| Epicentre: 06 25 37.9 22.98 171.LE 27 km Usces
\ 3T ep N 08 19 14
es N 20 37
| KP eP 7 08 19 17
‘ ON eP E 08 19 18
e B
CT &P zZ 08 19 29
es 2 21 09
AK e(s) N 08 20 52
eL N 21 20

Seismological
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@nona From the ISC collection scanned by SISMOS
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pate STHN FPhase h m s Az Tz An Tn
WN &S ZN 08 21 47
= > el ZN 23.6 11 15 47
CB €S E 08 22 07
KM €S X 08 22 47
GP &8 N 08 22 52
RX el ZNE 08 26 2 15
Epicentre: 08 17 30,6 31.88 178.0W
3CT P Z 09 53 06
KPP P Z 09 53 57
e Z 54 18
Epicentre: 09 46 16,7 5.78 147 .LE
3 KP €P Z'20 18 M
CT €p 7z 20 18 09
Epicentre: 20 14 19.7 22.38 171.6E
Seen eP Z 23 02 53
KP eP g 2% 9257
Epicentre: 22 51 15.6 44,18 74.8w
L ON eP E 20 06 32
KPP P Z 20 06 L5
LE P 7 22 38 18
Epicentre: 22 26 01.2 37.88 141 .6E
50N P E 01 32 11
KP iP Z 013229
PcP Z 35 30
e 2 Lo
o P Z 013239
T eP N 01 32 1
CB eP E 01 32 47
W eP ZN 01 32 52
e(L) zZN 37 8 23
GP P N 01 33 06
X e(P) X 013309
AK el N 01 39
RX eS ¥ 01 39.3 1 16
el NE L2 ; 4
M NE Ll 7 21
Epicentre: 01 26 26,1 10.78 161 .6E
5 Kp ip Z 21 3013 d
DP Z 30
es Z 33 39
CT eP Z 21 30 25
es Z 33 51
WN ep N 21 30 5%
es N 3L 32
TU es N 21 33 31
_GP es N 21 35 26
Epicentre: 21 25 55.6 20,68 176.1W
TCT eP Z 06 54 25
KP eP Z 06 54 33
RX es NE 07 03.8 3 22
el ZNE 16 7 20 L 20
WN el ZN 07 16 919
4K eL N 07 17
Epicentre; 06 43 10.6 U3.3s 80.Lw
70N ep E 10 13 16
eL E 15.4
M E 18.6
AE dip N 1013 20 s
8 N 15 33 n

Ae Te

3 1L
63 km UsScGs

25 km USCGS

61 km Usces

95 km USCGS

61 km  .USCGS:
L 20

99 km USCES

58 km UsSCESs
6 22

60 km USCGS

Mag.

5.5
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pate STN Phase h m s AzTz AnTn  Ae Te Mag. h m s Az Tz
MAR TU ep N 1013 23 g%gg
g g :_? 39 12 52 28,8 40.0S
e -
= F e oz
o & z 1013 36 u gosoag 2 3
e(s) 2 g ur - 7N 08.3 20 15
w8 ep 2N 10 :16* g?l ?3 E NE 03 04.3
o N 7.6 85018 65014 7 03 04'k7 SiE
CB eP 3101%17 X 03 05 35
es E 46 5 N 03 10.5 ¥
SE - X A :Egs 03 00 L43.3 51.98
- % B
N
e & I 108 hug 01 31 3L.4 LB.7N
% & 1o: :9'23 sw %, 02 0l
RX 1.9 m‘«tg 5 2 o gg 13 2 7 'Grg 02 25 17.0 16.38
; 158 1 . :
e L g 320 26 500 26 o 53 25 69
eL zZ 21,5 150 20 ZN 27 29
Epicentre: 10 10 38.9 28.2s 175.7TW L3 km USCGS | zg g; B 8 1L
ST B¢ T §oog
KP eP Z 19 20 05 ngé23323 3 20
Eolcogtre:© 19 08 36.1 38.28  78.4E 30 km  USCGS Syl 2huis
Z 01 18
7g :P g :g gl 13 01 05 06.2 L2.9N
% 54 00
W eg ZN 19 54 38 i:" 87 ﬁ(lg}
e 3132?33 N 07 50 31
icontre: | 1908 41.5 28.08 176.0 50 km  USCGS F e =g
¥ 08 50 -
7KP eP % 2519323 : 08 03 43.9 19.2N
s S % 23 19. 30 Z 09 18 L1
@B B mos 03 16 25.3 28.9
Epicentre: 23 11 59.6 4.78 153.2E 90 km  USCGS ZR 10 3730« L
8K P 7. 0% 35 25 R 0 " Bl
CB eP E 03 35 26 Z 20 L7 L2
2% igz= 35 T se.o
TU 11: gg gg ig : Z 21 20 15
S cemtre: | 03 27 16,2 14.08  141.8E 217 km  USCGS i 'z
8Kp e(P) 2z 053117 21 16 13.1 16,98
CT eS 7 05 33 13 N 22 05 18
T2 9230
A :
Gpicontre: | 08 28 3L.4 29.88  177.7W 55 km  USCGS e
E 22 05 21
8 kP eP 2 08B 32 37
icomtre: _ OB 8 34.6 17.78  178.7Tw 620 km  USCGS S 25 00 10
= 07 18
E 22 07 4O

\ Sinternational From the ISC collection scanned by SISMOS
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entre

An Tn

T30

12 15
16 16
161.6E

4 20
154..6E

173.0W

517

Ae Te

96 km

.20 16 -

25 km
26 ¥m

25 xn

176.00 113 kn

140,.2E

179.5W
2 20
107.3W
1?8 .W
26.,5E

27.2w

178.1w

147 km

449 km
L9 ¥m
% i
25 km

56 km

600 km

usces

USCES
Uscas -

UsSCcGes

Usces

Usces’

USCGS

6.0
Uscas
usces

usces

Usces

usces
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SEISMO: RT 1964

pate STN Phase @ h m 8 Az Tz An Tn Ae Te Mag.
MAR GP 8 N 22 08 24 o :
KM €S 22 08 25
Epicentre: 22 04 08 358 1793w XN NzZ(D) 5.2 = ei m;'
"‘ A4 KP P 7z 01 16 L8 A eg zg
| AK eL N 0124 e .
I WN eL Z 01 26.3 11 18 o oF -
| RX eL ZNE O1 29.5 18 315 & . o
| Epicentre: 01 11 55.4 16.98 176..5W USCGS o g z
y N
' 14 KP :p g 13 gg 313 L Epicentre:
II. Epicentre: 13 49 31.7 22.08 472,AE 25 km  USCGS , Ei ept 5
| 15 KP eP z 10 22 1 Epicentrey
I s Z 24 23 SEP b .
CT eP z 10 22 52 . 6 s z
WN ep 2N 10 2259 3.5 .3 L
ePP 2 25 09 411 6.3 E :
e, IN 3L 15 20 12 15 P o 3
GP eP N 10 23 10 e < g
AK ePP N 10 24 08 e z
es N 28 Ll < z
RX eS NE 10 29 50 318 L 12 6.1 = z
eLq NE 36.5 10 23 10 22 4 -
eLr 2 38.5 12 20 e 2
M NE Lo 18 20 12 20 6,2 s 2
E’-cﬁlﬂﬂz 10 14 15.5 3.38 "500?3 21 km UscGs & m
. eL N
1508 e E 130807 oL
8 KP 1ipP 7 413 08 26 4 centre:
i Z 34 4 r
PcP Z 10 34 z
ScP 14 19 .
cT 1ip Z 13 08 34 u e
CB eP E 13 08 37 i
TU eP N :g % Eﬂ o
W P ZN
Epicentre: 13 01 02,2 U4,b8  152.5E 99 km  USCGS g
N
15 KP P Zz 16 19 29
2 Epicentre; 16 11 56.8 L.68 153.LE 18 km USCGS g
15Ty P* N 231254 g
CT 7 2313124 .
KP PR %23 13 &
WH ePn N 23 13 29 5
isn N 1L 10 4
CB ePn E 23 13 45 e
n E 14 40 5
oN e(P) E 2313 U6 ﬁ
esn E 14 34 .
‘e E L5 2
KM e X 23 14 16 o
sn X 15 16
RX eL NE 23 19
eL 2 20 __ .
Epicentre: 23 1234 39.1s 178.5E 8 Nz(B) 5.0% z
Felt: Gisborne MM3 -
ZN
16 KP eP Z 0oL 03 31 28
e = . i
Epicentre: 03 58 00.9 13.48  165.9E 53 km  USCGS Z
16 ON P E O4 33 18 e
KP P zZ oL 33 34 7

Az Tz

Lo

oL 30 33.9 2u4.9s
07 26 20 -
07 15 41.7

07 57 31.5
L2
07 52 39.6

11 28 oy
11 28 19

179.9E

6.6s 106 .5E

19.08 172.7w

11 19 43.5
13 55 00
18
1L 02 30
10
14
U]
13 55 o4
13 55 07
13 55 08

6.48
L 10

130.7E

3 5
1l 25
34 42
37 21

20 30

15
13 45 36.6 8.28
18 30 55

521
122.0E

L 15
175.5w

18 21 12.2
23 39

Lo
23 12 43.5

An Tn

6.8
6.4

6.0

Ae Te
536 km  uUsces
135 km usces
25 kn”  USCGS
77 km.  USCGS -
12 38
21 25
74 km Usces
2 18
43 km uscas
L 12
20 km  USCGS
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pate STN Phase h om s Az Tz AnTn
1 eP 7 06 19 25
i gicentm: 06 09 u4b.7 8.L4S _ 121.3E
17 KP €P zZ 14 10 29
OH e E 14 10.6
SU eL b £ |
AK el N 114 :ﬁ.?a
= :?. lg s 16 15 18 13 18
GP es N 14 15 2
RX eL NE 14 20.5 6
M ZNE 22 12 15 10 1
Epicentre: 1406 51.6 23.88 175.9W
1 P E 2014 17
" :L E 18.0
KP ¢€P z 20 14 21
W eP ZN 20 1% gg
:2 gg 19 21 20 18 17
GP eS N 20 19 13
RX eL NE 20 22 6 22 :
M NE 2L4.5 20 20
el Z 25 21 16
Epicentre: 20 10 36.4 2U4.38 175.6W
18 KP P 7 02 18 22
WwN eP 7 02 18 24 &
RX eL N gg g; 21
AK el N
Epicentre: 02 08 38.5 8.28 122.0E
18 sU eL N 08 32
AKX el g gg gl;
3 £
g :I. ZNE 08 LO 5 16 6 16
Epicentre: 08 26 49.0 24.38 17h.2w
18K P Z 09 33 23
Epicentre: 09 29 23,5 20.68 175.5W
18 KP P Z 09 u2 55
CT eP z 09 43 05
es Z Ly 59
WN eP Z 09 L3 30
S INE L5
T €S N uly
CB eS8 E 09 u6 01
85 rgin
GP eS N
Epicentre: 09 LO 4O.7 28.95 178.0W
18 kp 1P Z :: ﬁg gg da
CT eP Zz
Epicentre: 11 37 53.1 17.18 170.5W
18 Kp eP 7 A2t 2l
Epicentre: 13 16 09.2 16.88 17L.2W
18 ip NE 414 56 26 ne 50 10
i i Z 28 20 10
is NE 57 30 LBO 24
L Z 58.1 >850 16
GP eP N 14 57 07
s N 58
el N 59.0

Centre

]| \Sinternational  From the ISC collection scanned by SISMOS
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Ae Te

6 16

120 km

9 23
10 18

79 km

35 km

25 km

667 xm

385 km

[}

78 km

25 km

37 10
470 26

60 km USCGS

Usces

USCGS

USCGS

UsScas

usces

usces

UsScGs

USCGS

55

Ae Te Mag.

eL 1
1L B4 59.3 L9.98

17 50 09
17 39 34.3

i(P*) zv 18 30 U43.5 a4
is Z .5
E 18 30 56,5
E 31 13

Z 18 31 07.5
Z 28
X 18 3 13
X L3
N 18 31 14
N Ly 30
18 31 24

55
18 31 52

163.3E 38 km Usces

eP z
icentre:

7.6 126,98 63 km Uscaes

L1.1s 174.3E 8 NZ(B
Additional readings from canbazsre)l agé.s e
Charters Towers used to determine epicentre,
Pelt: g;}o{:ﬁstmit.to Banks Peninsula

Z 05 10 25
Z 05 10 27
oL 59 19.3

E 07 19 14
N 07 19 50

6.4s 105.5E 120 knm USCGEs

8

: 5.5

3
7
16 1
168.28

o]

: 11 20
32 19 14

35
07 14 57.4 16.08

=TS ﬁ = QEN :

o)

90 km  Uscas
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pate SIN Phase h m 8 AzTz AnTn  AeTe wags WerE AL el Mag,
15 57 LB u .
MAR 19 KP €P 7 08 01 36 A: 2o 3
& ol % . o™ S g ol
%uime: 07 51 35.0 2.38 127.4E 83 km 16 01 50 5
; 1
19 ON ep E 121025 09 00 65 ?
X P z 12 10 52 E 15 58 25
‘ oT P z 12 11,05 16 02 29
WN P 7z 12 11 20 15 58 LL
| BX o8 B el L18 618 5.7 N 16 03 02
oL, | MC i, O 02 14
. M NE 2l +15 59 10 L Ay 6.1
| - ol e jeaet = ams a2
e o .0
| i ey eagmblgiy AGuS (613K S1ORN DS 6 1012 17 14
19K P z 12 57 02 09 30 15 8 49 10
P 7 12 57 0L 15 53 09.9 18.4s  175.2w 175 km ces
H g;c:m.re: 42 47 17.5 8.18 121.9E 25 km USCGS D it i Felt: Haapai, ngg:j MM1. g
E 20 37 W E 29
gl 1BET F ol
BE VR, 3SR e T 5.7 o i 2%*23
. N
og s 1 ERy = B3
P Z :
O P ire: © 017345 268  1l5.8E 101 DX m 23 e o7
20 wi P* ZNE 06 08 01 ZN 51 =
cs* NE 15 ZN 55 135 17 118 15 6.3
@fiiis & e X 23 7 19 e ;
* E .
cr e 7 060809 Y . =c
& z 10% N 23 L7 25
kP Pz 0608 §g N gﬂ 12
ep* Z N . X 2
X e(p) X 06 08 3L N 23 47 56 22T ; 5.8
esn X 09 09 NE 52 06 gl 314 o
es* X 22 NE ?’% 10 21 26 16 30
GP epn N 06 08 38 Z 33 20 Sk 5,
ep* N 48 ] 56 i . 88 20 6.5
e(sn) g 09 gg mg o3 gg 36 140 16, 130 17 105 16 =
oN g E 06 08 55 E 52 L8 Lt 4 ;
e g 09 1; 23 L2 33.9 24,28  175.9W 25 km _ USCGS.
sn “ : z
e B 59 E 05 54 50
o M | it
e N =
. Nz(B) 5.
Epicentre: 06 07 L2 'g.‘giis s..}?aum}m! - jaqslaon and g‘b{}mt C R 5! 55 20
Strait. Max. MMU. ‘ Z 06 09 02
43,5
20 RX eL NE 07 10
7 1L 06 28 38
mmﬂﬁtm, 06 16 23.9 11.5N 86.3W 122 lm  USCGS %2 ﬁ%
20 kP P z 11 50 59
A 52 20 09 25 L5
gpj,c:gg.reg 41 38 39.3 L6.3N 12, 7B 354 km  USCGS . 09 25 58 :
P k e 09 22 31.7 21.88  179.9w 595 km  USCGS
OF s E 16 01 03 09 57.0 :
AK iP g 15 g‘ra gg n 09 57 19
53 N 16 01 12

Sinternational From the ISC collection scanned by SISMOS
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58
pate STN Phase h m s Az Tz
£ 19 58 00
we 2l oF & ¥ 195820
el N 20 02
KP €P z 19 58 %;
Z
W o 1959 09
e ZN 39 &h B
es N 20 02 55
ok A 11 15
GP €P N 19 59 28
RX eS N =20 03 59
e K g8 2 1
el ZE 09
Epicentre: 49 50 Ly L 22.88
7z 0O 20 37
=g & hRd
BX eL oL 3k
ol LO L9
2R e . Enuw
Epicentre: ol 34 03.4 9.08
E 21 31 25
k) g E 33 36
Kp P 7z 2131 Wl u
C o
70 e(P) 1; glzl- gg
ZINE 21
. gg 35 02
GP ep N 21 32 L
= 1,80
%‘;1‘:2?“:»3: 24 28 L1.6 2L.6S
01 57 57
2 giczﬁwe: 01 L7 27.6 1.08
z 230925
= g :l; z 2309 26 3
Epicentre: 22 57 1Lk.2 35.3N
Z 23 L5 L0
-ah g g z 23 L5 L7 6
Epicentre: 23 37 17.1  2.68
z 14 19 35
5 gic:.itre: “ 44 15 38,1 17.58
eP z 14 39 L2
= én'r' ep 2 14 39 IL-:E
™ €eP Zz 14 39
Epicentre: 44 29 23.8 5.7TN
g7 20 37 18
26 ng ep Z 2030 2%
e Z
GT P Z- 2037
Z
Bpic:nt:'s: 20 29 05.7 3.18
E 16 31 35
SR
Z
= ;13, z 33 24

\SlInternational From the ISC collection scanned by SISMOS
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An Tn

L 5

L 6
9 13
S
5 14

171.LE

157.9E

179.3E

120.2B
140.9E

11 .98

179.0W

1%Iw

146 .2E

Ae Te

L1 km

517 Im

10 km
102 km

118 Im

688 lm

147 km

25 km

usces

USCaS

usces

UsSCGS

USCGS

Uscas

Mag.

5.8

5.9

ATIONS AND SUVA 1961

h m 8

28
16 29 52.9 30.7s
09 45 L9

[

-
oW oo
e

p
o

e
a E
o
8 8
i

09
09
z 12
g a5
70 A2
12

v2g

5L
55
o1

06
10
us
35

L2
L2
Lz
29

-

2.7 51.7R

[
- b
LSRN
o
u8
w

0.68

2 14 11 55
Zz 12 11
13 59 03.7 52.0K

Az Tz

o =l

An Tn Ae Te Mag.

179.38 514 km  USCGS

1M 6 6 6 7.2

Pt = 7.0
52 30 ;

5 28a
R Boo

123.6E B3 km Usces

176.28 60 ¥m

122.9E 60 Im

176.3 89 km  USCGS
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Date STN Phase h m 8 Az Tz
MAR 28 TO eP Z 21 15 10
epP Z 1
KP P 7% 21 1513
oP Z L3
sP Z 55
Epicentre: 21 01 56.3 22,08
29 Kp P Z 06 05 54
WN es ZNE 06 07 L5
29 kP ip Z 06 55 36 d
CT B Z 06 55 L
Epicentre: 06 43 L43.3 33.5N
29 KP eP Z 09 45 07
e z 35
Epicentre: 09 35 02.1 0.2N
30 KP P zZ 01 3219
CT eP Zz 01 32 24
Epicentre: 01 .22 19.1 0.38
30 ON eP E 08 55 00
AR eP N 08 55 04
] N 59 22
eL N 09 01
M N ol
KP P Zz 08 55 08
G P Z 08 55 18
™™ ep Z 08 55 19
WN eP % 08 55 37
eL ZN 09 04 9 16
KM eP X 08 55 57
GP eP N 08 56 09
30 RX eL E 09 05
€L ZN 09 B8 16
Epicentre: 08 49 L45.6 15.28
31 Kp P Z 05 31 59
CT P z 05 32 05
Epicentre: 05 20 36.8 32.6N
AFR 2 KP €P Z 17 28 524 u
Epicentre: 17 18 52,5 0,58
LEP P Z 05 08 08
O B Z 05 08 14
cT iP Z 05 08 14 u
e Z 29
Epicentre: oy 59 24.8 2.48
L KP eP? Z 07 50 35
Epicentre: 07 38 50.2 26.9N
L ON ep E 07 51 L3
e E L6
es E 54 57
K P Z O7 51 5¢
e b4 59
e = 52 04
e(pP) 2z u6
es Z 55 32
TO ep Z 07 52 08
fe Z 55 51
e Z 25

@tional From the ISC collection scanned by SISMOS
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An Tn

68.0W

140.9E

123.9E

123,98

10 18
172.8w

135.7E

123.2E

138.28

125.8E

Ae Te

125 km

116 km

84 km

159 km

6 30
25 km

300 km

139 km

99 km

L8 Xm

Usces

UscaGs

usces

uscaes

Uscas

Uscas

Uscas

Uscas

uUsceGs

pate

APR

g3 ZEALAND STATIONS AND SUVA 1961 61
STN FPhase h m 8 Az Tz An Tn Ae Te Mag.
e 7z 07 52 08
cT eP z ih
e Z 54 52
e(s) 2 55 L5
e Z 51
e Z 56 11
wi e(P) N 07 52 28
e Z 37
e E 56 17
4 B o7 s2 E
cB e(P E
o) & o725
EM e(P X
es X 5E 56
GP eP N 07 52 58
es? N 57 13
e N 22
e N 3L
0 €8 N 07 55 .27
Epicentre: 07 L7 LB.1 19.68 177.1W 276 km USCGS
LEP P Z 10 42 35
e Z L8
ePcP I L 44
CT eP 2 10 L2 L
e Z 57
eEPcP) Z Ll L3
e(PP) 2 58
™ e Z 10 42 56
GP eP? N 10 43 02
e N 11
KM e X 10 43 06
RX e(ss) N 10 52.5
eL NE 58
M 11 01 3
Epicentre: 10 35 11.1 5.95 149.48 124 km UsSces
5 0N eP E 00 33 14
Kp ip Z 0033314
& Z 35
cr e(P) z 00 33 42
e Z Ly
TO eP Z 00 33 Ly
W§N P 2ZNE 00 34 02
e NE o7
eS8  ZNE 36 L3
ep E 00 34 05
& E 35 00
es E 36 45
P X 00 34 22
_es X 27 45
€ X 21
GP eP N 00 34 28
es N 37 33
0 e? N 00 35 56
Epicentre: 00 30 38 268 175E N? NZ(D)
Additional readings from Charters Towers,
Brisbane, and Racul Is, used to deter-
mine epicentre.
508 ep E OL 58 05
L Z 04 58 16
0 ep Z 04 58 26
CT ep 7z 0L 58 26
e(S) 2z 0500 14
Z 19



63

pate STN FPhase h m s Az Tz An Tn Ae Te Mag. P P o =
ZE Oh 58 51
APR WN ¢€P J gﬁ ‘5’3‘:79 .
e X 08 o; lé? e
gpic:?ﬂ:re: H gﬁ gﬁ o7 323 47IW. N7 Nz(D)
21 32 12
5 RX :£P) il gi gg 15 33 38.6 20.38  169.4E 121 km  yscgs
5 { Z 18 31
- el n 21 32 Ly e 152 %.7 e
e(s) XN 3l 55 ' : Mg .
KM e? x 21 3314 = . .
WN e zg 21 33 24 P2
e
es N ST : B
T eP z 21 33 50 z gg ?g
pp s eP 7 24 3351 : b
134 12 z
5 gP? % 2 3 J Z 22 %3 E_?,
g % % 47 km  USCES z 3913
icentre: 24 30 00.4 52.28 160,0E 21
. : ifinan 9.6 1.0 9.5 25 km  usces.
6 wn iP 24%0712;3. zgghaﬁ .
:- NE 35 54.9 51.1n 156,78 32 Kn Tiods
gr ip 7z 07123 W usces
T 1P z 07 12 3% u Z foma
. 2 o712 ?,Z- z i
T ¢€P § 28 Z ;g ag a
. 0 EE 8.5 035  ST.0B 25 bees
N ke
DR AR
Ep ip 7 o7 1§ ?g u : i 2
W P % 0713 014 sw z A
e X 3L i
es X 37 2 2
1 .
o 737 09,6 1958 477,40 355 " ysomg
Ew K L 1955 51.9 57.2%  163.38 90 km  ysces
N 1 _
: N u5 Z 1:‘[ 33 gg Gl ¥
oN e(p) E 07 13(25) ey 1 ¢ 122,18 62 kn  ysces
° B ag 16 04 23
e E o 2
e B 1 ?ﬁ 16 o4 38
I ot
E Lo
= o), 7 I3 jous  ATwIE  NT 16 08 320
Epicentre: Additional readings 16 05 07
used to determine ep:lcent:{:. 16 gg 1l
: - uwm W. We {
e lvin. "wax Wil 1n coastal 1o 16 15 15
. 134
P 7 A4 17 23 ' |
6 kP @ 7z & 34 e sl As.
9 B 8 SN0 g 2 1825 168.8e  120im  uscas
eT P BY 1611 56
2 4 oy
‘B;piéinm: 2 w05 go.:. 2,2N 97.28 25 km  USCGS 2 18 11 27

L nt Hatio_nal From the ISC collection scanned by SISMOS
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A 1961 o

Q_/_'
Date”® Bl < e - AZTZ A Tn e me e
: cr # 3 1811 .57 N 01 30 14 ;
ar R 12 05
: - 32 Shasan, 33 179w N Nz(D) 5.0 Nz
m@,‘;w;}ggu 4 6 3 ¥ 08 L8 35
5 g S 70 8
TE 3 619 318 Z 08510850
RX & 7 18 11 58 3 6 2 S
8 g 2152 L 9 Z 08 51 34
5( : §§ g e Z 08 52 3
.| N 08 38
s'e 2 o
A §% : oL 2N e :
E ?&: Lo Wae e oAl B Pe:  OBL6 313 1708 1767w Ssam  tmgas
KP P :1“283 o
4 ; 25 10
KN 18 12 1 .
sn§*§1s,%5 8 17 09%56 B
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19K P z 10 23 06 gggggg *
£ ingu 2 52 ;
. P % 1023 50 03 22 55.8 17.95 168.98 67 kn
GP e N 10 24 17 Z 05 37 57
e(s) N 28 16 5 o538
WN e? NE 10 29 46 = 053;
17 23 07 -
13 gmﬁge, et s b 71.0E 151 km  USCGS 0523 35.4 21.28 | 170.3B 55 kn  ECAS
20 RX eL? N Ou 22 -_g- 09 gg
NE 09 Ll 5198 6.1
20 kP ep? % 06 L3 51 Pim b )
o 2 2 o 12 4 21
soicentres Z 06 38 07.1 1h.78  167.3E 172 km  USCGS 08 55 55.2 L3.9N  128.9W 56 km  vscas
10 15 39 -
msu:n :1&%330 :gj‘sm
ON e E 14 30 L7 . 10 12 E‘;
Sales . 13%‘1’?% 10 16 OL
o " 1005354 1858  1ws.2m 256 km  uscs
T ep Z 4 31 13 7 11 17 oy
14 31 z 1
3 gg Z'Ng i gz '3539 - 1104 59.1 35,28 140.0E 138 Im s
es N gg 30 16 5 .
0 :.I‘ ml: 14 31 55 16 36 28.0 28.5n 5.5 Budwr  dEOES
e rinY T
g‘i es N 4 _gg 29 03 01 10.5 20.18  177.4W 542 km  USCes
Epic:gtre: 14 27 02.6 21.88 169.3E 64 km Uscas 18
16 38 13 u
S E 18 6 08.8 u,1N 97.5E 188 km  Usces
ON e E 16 38 17
s 2 i
CT eP A
T
%m::tre:‘ 16 32 1L4.3 10.58 164,98 50 km  USCGS 5 _
' 25.7 L.6s  LL.9E 212 km  yscas
21 KP ef. n% g‘g & 10 %
RX
Epicgn‘tre: 07 33 344 7.78 146.7E 25 km Uscas
1 P z 09 14 15
;. gicen'tre: © 09 O4 19.4 B.uN 12448 615 km  USCGS
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Date STN FPhase h mn 8 Az Tz : h m s Az TZ An Tn Ae Te MNag.

JUN 25 KP P Zz 0242 02 - N 07 0
z xpic:gtz’e: 02 29 29,9 U40.8N  14L.AE 57 km  USCGS NE O7 1% 2
ZN 1
25 SU eS N 09 12 35 07 02 57.7 21. 170.
P - %2?}13?{ ' z 13 53 20 ¥ e - o
CT P ¢
Epicentre: 09 10 04,2 19.L8 177.9%  L89 km  USCGS : 13 48 57.2 21.0s 1744w 25 km  USCeS
25 kP P Zz 12 54 20% Z 15 00 20
s Z 38 " 15 22
= B0E R
: 2 - 52. -, '
. iE ot 5%23 = Ly 174.5E 60 km Uscas
e Z Z 07 17 15
TU eP N 12 54 26 § o7 ?{:
N .
. 3 ouEenl P8
WN P INE : .2 27.8§ n :
L e 28 20 g 99.LE 33 km usces
CB ep E 12545 N 09 26 01
gl E 55 3l N 30
GP eP N 12551 E 09 28 06
(s) W 21 E 32
N 23 N 09 28 36
K¢ e(P) X 12 55 20% N 33 11
s X 13 Z 09 28 36
Eplcentre: 12 53 58 38.38 176 150 km  NZ(D) 5. _g gg 223 216
25 ¢or ep? 2 16 33 38 ﬁg 29 L2 30 6
* Epicentre: 16 21 53.0 18.9N 121,38 143 km USCGS s gg 37
25 KP ep z 16 57 25 i E 09 28 51
i z 31 E 33 35
CT eP z 16 57 32 N 09 29 07
RX eL NE 17 22 _ sg 09 30 32
Epicentre: 16 46 32,9 21.78 iy1.38 13 km  USCGS c g% 22
26T P N 0243 e = U 40 13 6.0
8 N 58 - 09 22 55.8 13.88 166, ¥
KP P 7 02 43 11 B 0% 3%, yBuGE
s zZ Ll 41 o4 19 L2
cT ?) zozﬂﬁgﬁi : mggg}g
s) z 0
™ P z 0243 21 _ - Z 04 22 23
WN eP ZINE 02 L3 41 , ; 28 L8
S _ZNE L5 06% o4 22 2y
cB e(P) E 02 Lh Ol 25 L8
e ?_ N 02h52§ thggﬁ
(s) ™ 33 10 NE 0L 22 56
e N ' : 26 Ll
KM e? X 02 44 2 ’ L8
e X 3 i oy 23 01
s % u6 1 03
Epicentre: 02 L1 54 363 1784w N wz(D) 27 00
Additional readings from Charters T ey - Oy 23 19
used to determine epicentre. %g 22
2 KP eP 2z 07 06 50 04 18 10.9 20.48 176.
cr P2 2z O7 07 06 O ol D kL Done
e z 08 o1 53 7 3
CB eP E 07 07 23 e,
es E 41 03 58
WN :;Bé Hﬁ o7 g;r 25 03 52 35.8 13.8s 165.98 74 km  USCGS
eL  ZN . 14 qggﬁ ﬁl_;
KM B(P) X 07 O7 L5 ;18 55 01

|| \Ninternational From the ISC collection scanned by SISMOS
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| Date STN Fhase . h m 8 Az Tz An Tn Ae Te Mag, h mn s AZ Tz An Tn Ae Te Mag.
| JuL z 18 55 07 z 08 25 33 :
| %,g g 18 29 =2 8 601 km  USCGS zmz’?ou
| Epicentre: 18 50 57.5 17.98  178.uw g g_? gg
|| 1850 ee N 210936 : 082333 Lhbs 168,38 g Nz(C) 5.5 Nz
Il N 10 20 Felt: Throu.ghout Ota and thlan
ee% N Lo L3 6 Meximum Ml at Milford swnd?w =5
20N I E 08 u7(51) E 12 09 14
oN g = o m,(gg zz 12 09 g
i :
TU eP § 08 47 56 Z 12 09 37
°? ) 7 08 ﬁ & 2 1128
P :
wT%es ZNE 08 49 46 i Z 12 09 3y
xin " %?.23% 35,35 178.4E 220 km  Wmz(c) 5 § 121333
Saloepirts Additional readings from Brisbane and ZNE 12 03
Charters Towers used to determine epi- £ 12 12 19
centre. ! N 12 13 06
: 1207250 30.38  179.6W L49 km  UsCaS
2KP P 210215’9 .z 19 23 19 '
Epic:ntra= z 10 10 12.3 20,78  142.68 64 km  USCGS g 19 gg ;a 3 10 6 9
. 19 12
2K P 7z 11 L8 08 Z  26.3 10 12 o S
e z 17 ZN 19 27.3 12 16 10 12
WN eP Z 11 u8 37 K 19 39 :
Epicentre: ~ 11 L3 36.6 19.28  17u.8W 114 km  USCGS j 1917 46,7 55.88  UT.UE 39 km  uscas
2 ep z 16 52 L9 20 06% L 12 1
g es N 16 52 52 5 & 19 58 3L.4 55.48 147.8E 122115 B Uscas
CT eP 7 16 53 03 - ;
AL 12 22,7 13.98 166 %zﬁs 33 1%1115 Uscas gﬁ g;
Epicentre: 16 47 22, . . 7 o231 o0
L KP eP z 02 24 34 : 11
& Bg. §g§§’g5" 'ggggoas 29.2x 129?320
sU 3 g i
Bpicgnt:m: 02 19 4B.7 17.9s 167.4E 56 lan USCGS s £ 97 km 1USCGS
; 2 10
06 20 53 36 36 :
u¢"¥ S 2052191 . 37 2L 45 25 9 12 9 42
WN eP z 06 21 10 02 41,2 18 20 23 20 &0
Epicentre: 06 10 LL.8 17.9% 46.4E 145 km  USCGS 02 28 38,2 58,25 150.4E 25 ¥nm Uscas
08 23 55 dw 22 11 145 8
p el R 22 13 L2 &
i Z 16 u [ 22 135 57
KM ePn X 08 24 20 - 17 L6
eP* X - 29 2213 58 d
esn X 5L 22 11, 08
ese. X 25 05 ) 15
GP ePn N 08 2L 24 E 1806
e N 27 22 14 13 23 1y 6.4
ip* X 33 . 13 -5 £.8
s* K 25 b 18 x ®
CB Pn E 0824 tj&ﬁ }g G gg ki 10018 7.0
W o o B ~ 22 128 2 20 63
25 10 i
el;; ni 22 01 2214 36
= NE o7 A 18 45 ;
CT ePn 7z 08 25 21 22 14 50 16 14 6.6
o e 23 22 1l 5o 15 18 5% S5
ToljAmEN Ay oF s 22 19 12 3818 820 16 13 6.8
e z E Fof -
esn  z 2615 21 ‘| o D

— O\

=N
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Date STN Phase h: 1 B
JUL M1 g gg{:
el
90 16 75 18
mteegre:m 22 g;&ji .4 20.08 169.0E L7 km USCGS
7 KP eP z 13 18 14
e Z 19
CT eP 7 43 18 28 -
WN ep ZNE 13 18 36
PP z 20 28 5 7
s ZN 24 L9 L 8 13 6
ss ZN 28 15 5 10 T
L P 318 B 37 20 26 20
P N 131
gxsg ZNE 13 25 OL L 10 10 20 9 10
el ZRE 28.2 10 20 8 22 7 20
Epicentre: 13 10 L4L3.8 5.78 149.7E 57 km UscGs
7 KP eP Z 14 L6 Oh
CT eP Z 14 L6 20
Epicentre: 14 L1 53.0 20.u8 169.2E 100 km UsCGS
T P Z 15 L5 06
780 P ‘N 22 21 50 i
N 23 L5 12 6
i N 2y 20 29 10
KP eP 7 22 23 20
s z
cT eP Z gz % gg
WN eP o4 22
e, ZN 22 3 11. 20
GF eP N 22 24 L
RX e8 N 22 29 37 2 18
el NE 32 325 Li22
M N 35 7 18
eL Z 36 8 16
Epicentre: 22 19 34.2 20.18 169.2E 89 km Uscas
B KpP eP z 01 L2 38
8 02 1 28 6
A § 1!: %3“ * . 62 10
AK P N 02 39 25
S N L2
eL N L5.0
M N LB
KP eP 7z 02 39 39
S 5 02395
CT A
WN :g z 02 Lo 12 14 10
ep NE 12 _?_ :llg
S ZINB 05
eL INE ﬁg.?- 7515 5915
GP ep N 02 L0 3h
RX eP 7 02 LO LB u 6 .
eg n§ u5 12 132 10 10
eLa NE u7 6 30 14 25
M1 NE 50 36 18 18
eLr Z 50 32 16
M2 ag 15 15 56 15 L3 1L
OF eL E 02
Epicentre: 02 35 20.1 20.08 168.8E 52 km USCGS
8 KP eP 7 11 26 27
Epicentre: 11 16 16.1 18.5N 145.4E 193 km USCGS

|| \Ninternational From the ISC collection scanned by SISMOS
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111
Phase h o= Az Tz An Tn Ae Te Mag.
N 15 11.1
N 13.0 14 10
z 15 12 52
N 15 36 59
E 15 38 31
E u 30
Z 1538574
z 1533 11
6.4 z 1539 25 T 6.2
6.9 N 25 5 6.3
ZN L3 29 13 9 21 7 6.6
6.3 ZN L6.1 60 20 43 15
: o :g 23 3§ 7 B 6
6.5 =) 6.
6.0 N L1 05 L 12 : -
NE Ly 30 21 14 6 10 6.4
y o it
2520 45 18 i
5 & uz G % A
15 L4 15 35 1
- 15 34 38.5 20.1N 169.0E 56 im -
E 15 L4 09
Z 15 L4 3
N 21 Ig 15
N 15 2L
zZ 2118 14 2
z 20
zZ 21 18 39
N 21 19.1 .
_ ZN 21 22 56 11 L 10 5.8
5.2 ZN 25.1 1113 16 20 5.8
NE 21 24 06 3 14 5.7
N 2% 5 24 h
B 26.7 16 19
N 29 12 17 5.9
Z 29 i
; 21 13 59.4 20.28. AT74.LW. 25 km UsScas
N 21 5115
N 61 12
Z 21 53 00
iz 21 5319
Tl 31
Z 21 53 37 411 5.7
R 37 L g 6.2
2N 57 32 5 10 6 6.1
ZN 22 00 00 18 20 10 15
6.l N 21 53 55
6.0 N 21 58 38 L 11 5.8
6.0 E 22 01 620 13 18
Z 03 18 15
o 21 48 6.2 20.25  169.0E 68 km  USCGS
5.9 22 51 39
6.2
Z 12 20 12
12 16 29.4 20,78 179.5W 564 km  USCGS
1L 23 24
4 23 34
37
14 23 37
25 17

1k 24 09
- 1L 26 17%
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142 MOLOGICAL ¥ _ TATI

pat gTN FPhase h m s h m s Az Tz An Tn Ae Te Mag.
e !
JUL cB €8 E 14 26 29 11; b glal 53
&, o T sl z 14 05 1k
gpicentre: 14 29 31,0 30. 2 b
I z 1L 05 29
HEE ie0s Z AL 08 53 78 ok 6.0
eS INE 05 51 33 =Nl‘-ﬁ 45 Eg g0 je2
gpicentre: 05 5 29,5 27.38  177.1w 58 km  USCGS m 1 3o o g2
N 14 06 11
11 Rx €L ZNE 10 20 14 10, i 5.7
Epicentre: 09 31 57.2 8.3N 93.38 163 km  USCGS SRR : ol
: 14
11 g g § 1% hht(gg) " L0t 38.7 22,78 1712 56 km  USCGS
Ly ) N 20 04 27
gpiosotrer 18 358h.6 6.78 125,88 579 km  UNCGS ¥ o236
12kp P % 0457 30 7 G
goicemtre: 04 47 29,0 3.38  127.98 92 km  USCGS e
12 ko °P Z 14 4O 32 _-é- gg gjl 22’
ol @ UL 2 8 z 20 02 10
e(8) L3 L8 2 8 e
G o 3 39 829 ‘N 20 02 L9
su eL N 14 u2 20 10 on 13
nE R e 20 03.0
RX ©L ZNR 14 L9 2 15 2 15 2032“0
Epicentre: 14 36 57,4, 22,83 471.38 65 km  USCGS 20 06 06 35.18 178.2w N NZ(D) 5.3 Nz

(=]

13K P 07 24 44 .
Epicentre: 07 18 59.2 46.33  172.7w 25 km  USCGS

13k P Z 10 39 25

Additional readings from Brisbane,
Charters Towers, Mundaring and Racul I.
used to determine epicentre.

23 05 54 e
Epicentre: 10 31 55,6 5.58 150,88 25 km  USCGS 23 07 17 g
13°Kp, P Z 13 49 13 §§ g; Eg
Epicentre: 13 45 o2.4 21.38 175.7TW 29 km USCGS 23 03 26.9 18,08 1783w 591 km USCGS
Wwe P Z 0332 12 15 13 13
- 15 13 20 :
15 g g g gg gg :g 15 Oh 46.8 2.6 441,98 60 km  USCGS
Epicentre: 00 17 1,5,5 13.1N 420,4E 52 km  USCGS 1.2 32 24
16 32 29
P LA use
15 gmntmz % gg Eg.z aitn B -3 = 16 20 22.6 35.7N 141 .28 75 km USCGS
17 15 37
15 g :% g‘i gg ?g g -ég 2 18 116 17 08.17.2 58 152 ,4E 6l Im USCGS
Epicentre: 07 57 20,5 57.85  14B.5E 60 km  USCGS 07 19 47 (
_— 2 0 Bk - 07 16 59.2 27.8s 176.8w 60 km UsSCcEs
cT. P Z 14 oy 32 13 12 47
Epicentre: 43 55 26,5 6.8  116.9E 565 km  USCGS 13 05 28.3 5.95  12B.5E 25 km  USCGS
16 50 S N 052 L 1 1 1
K P za52$§3 2 =8 ﬁ@-ﬁ%.;
T0 €P Z 05 27 10 1l 15 L5t d
Wi €P 2 0527 3 1l 15 47
Epicentre: 05 20 36.5 19.0s  175.4W 200 km  USCGS 14 15 L6
16 SU €P N 06 49 00 g 32 21
s N 50 10 13 4 14 15 54
o ;; %2 06 51 51 a 1y 32 67 24 L7 20 6.7
g 2 mz! gg g% %? 14 03 36,5 29.48 131.,6E 21 km  USCGS
micentre: 06 L7 19,7 18.68 175.7W 172 km  USCGS

ternational From the ISC collection scanned by SISMOS
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114
pate STN Phase ‘h m 8 Az Tz
18 kP eP 7z 15 28 16
oy CT eP 7 15 28 21
Epicentre: 15 16 12,5 29.5N
18 xp 1P 7 14 LE 05 u
an B z 44 u6 10
WN P Z 44 L6 18
Epicentre: 14 34 07.3 29.98
18 KP eP z 16 32 09
Epicentre: 16 20 08.8 29.5N
1967 (P z 04 02 54
K¢ P 7 0O 02 59
Epicentre: 03 50 L2.0 58083
1952 P Zz 10 47 u8
oT €P z 10 L7 53
Epicentre: 10 35 W 4 29.8N
192 P Z 12 10 48
cr P Z 12 10 53
Epicentre: 11 58 L3.7 29,6N
19 sU eL N 18 05
KP eP z 18 05 03
gr! ‘=P 7 18 05 13
WH eP 7 48 05 35
Epicentre: 18 00 28.3 19.8s
19 KP eP 7z 18 29 17
1 4 20
ON eP E 18 29 36
CT €P 7 18 29 58
TO €P 7 18 29 58
wWN ip ZN 18 30 19
8 N 33 13
CE eP E 18 30 23
es E 33 22
Epicentre: 18 26 37.9 23.58
19, X80 P z 19 36 37
 Epicentre: 19 31 54,7 18.08
20KP P z 03 16 Li
Epicentre: 03 04 41.7 29.5N
20 kP P z 09 14 U3 e
Epicentre: 09 02 31.9 28.uN
20 oN eP E 15 14 24
B P Z 15 14 34
CT eP 2z 15 14 L3
Epicentre: 15 10 26.7 17.58
20 ON eP E 20 00 00
KP eP Z 20 00 00
CT eP 7 20 00 13
GP eP N 2001 22
es N 03 Lo
TH 18 Z 20 01 25
WN eS8 ZNE 20 02 33
KM e8 X 20 03 35
SU eL N 20 05
Epicentre: 19 58 03.3 31.88

\ “\\}‘Iniérhational From the ISC collection scanned by SISMOS

An Tn Ae Te

131.3E 35 km

131.2E 72 km

131.28 62 kn

25.3W 39 km

131.5E 20 km

131.58 31 km
173.9% 66 km
179.98 531 km
167.78 50 km

131.2E 47 km

133.6E 25 km

178.7Ww 570 km
7 10
177.2W by km

D SEISMOLOGICAL

Uscas

Uscas

Uscaes

Usces

usces

Uscas

UsCcGs

USCGEs

Usces

Uscas

uUsces

UsceGs

Uscas

REFOR

TATIONS AND SUVA 1961

115
AzTz AnTn  Ae Te Mag.

N 01 14 06
Z 01 1L 17 =
Z 0114 35

01 10 36,2 22.28

h m s
171.68 117 km  Uscas
25 10

L 19
169.2E 167 km usces

03 25 29 35.08 179.6E
oC . 290 km nz(c .2
%dmt:lcnal readinge from Bria’b‘agnz-,, c5:an-—NZ
erra, Charters Towers, used to determine

epicentre,
Z 05 24 59
Z 0525 11
05 21 20.9 20.7s 178.8w 584 km  Usces
10 32 23
10 32 30,
10 33 33 o
10 27 51.8 20.28  174.0W 25 km  UsCos
NE 18 21,0 8
. o — 16 516
18 2y
18 12 31.1 54,08  141.2E 8L km  USCas
N 14 06 15 A0
08 15 u5 12
14 07 52 5
14 08 DO
11 45
13
1L 0B 16
14 08 32
1l 08 33 '
14 08 }-:?fi 3 8 5.9
L5 :
09 o4 34 5 & s
?g @ 47 10 15 16 6.2
e 4 2518 6.0
g :3.9_ 10 22
_1;.7 21 28
18 B 6
__ 26 22
 .0339.8 1855  168.2 oRe . e
4 20 L6
Ak 21 42
14 21.3




Centre

116 HEW D SEISMOLOGICAL REFORT 1g bk
AND SUV 96
pate STN Phase b ®m 8 Az Tz AnTn  AeTe Mag, : A
h m s Az Tz An Tn Ae Te Mag
JuL, gr P zZ 14 21 25 o
Epicentre: 14 16 3L.3 18.Ls 168,48 L8 km  USCGS z 23 27 01
23 22 10,1 18,68 168,0E 53 km  USCGS
23 kp P z 1L b9 17 23
cr ee z WLIZE . oo 1235w B9 km  USCGS ? B2
Epicentre: L 3 . . ;6 : g 3 g1 ?g
4 x
sy eRL . o 5§§9 55 11 z 2351 13
wE PR N BHBe eas  t6r.8
CcT €P Z - . «OE 25 km Usces
I - - 165- km UsSCcGEs
Epicentre: 15 28 52.6 18.38 2E Ly g. gg gg i,',h
23 ON €P E 15 34 31 9
K P z 15 34 54 : 0034 54.0 18.1s  168.2E 58 km  USCGS
(ol Zz 15 35 07 ‘
- : 08 ¥ 01 gﬁ?s
TU €eP 7. 15.35
wN P =E 153527 ! z 0134274
s ZN 39 38 Sy 5 6 6.2 zZ 0137 21
L ZN . u2.0 oh 16 AbeiE Z 01 34 29
GP eP N 15 35 41 ! ~Z 01 34 36
RX €8 N 15 LD 36 8 2L 5.8 ZNE 01 34 55%
ela E L2.0 1l 26 ZNE 38 18
eL Z Ll 2l 22 N 01 35 L6
M NE L5 21 25 17 20 s N 38 L47
Bpicentre: 15 30 22.8 18.58 168,08 107 km  USCGS 21 01 30 56.5 21.1s 179.3% 6L2 km  USCGS
23 KP €P % 1551 55 Z 01 51 08 .
01 6 27.6 18,08 167.98 L3 km  USCGS
23 sy iP W 21:83 358
ON €P E 21 55 21 7 02 03 3y
el E 58 20 Z 02 03 L8
CT eP 7 21 55 22 z 02 03 L9
P i zz155h6d N 02 04 22
4 2 3 ga 01 58 52,3 18.28 168.LE 23 ¥m =i
L 7
es::? z 22 g% ,:'g .2 025301
E 2
g § 22 og f-'* 12 43 Z 03 54 51
i 21
w 11;- u% : 12 60 7 2 08 58 11
s ZNE 22 00 28 70 8 1050 22 Z 30
. ZN 02.2 320 20 1100 20 Z 08 58 20
KM eP X 21 56 23 Z 08 58 22
s Jztt s gg i 08 48 13.8 0.0 124.1E 159 km  USCGS
GP P N 21 56 35 Z 11 06 23
%z 33%22 93 14 Z 1317 33
= g Ng 99 20 11 13 Z 13 17 50
s NE 22 01 40 430 22 103 17
el ZNE 22 05 1270 20 »8110 26 »B50 26 ZNE 16 11 55 dn
Epicentre: 21 51 07.5 18.38 168.3E  Lb km  USCGS n% 12 ggi
235 ON eP E 22 06.1 Z 16 12 10°a
w ip z 22 06 33 4 2z 25
cT P Z 22 06 L6 B 16 12 11
WN eP z 2207 03 B LER
GP_ €P N 22 07 Z 16 12 21
Epicentre: 22 01 55 3 18.us 168.3E 37 km Usces ;g : gg \
KPP 7z 22U5 4 716 12 26
Boicentre: 22 11 354 48.4s  167.98 139 km  USCGS <A
23 KP P 7z 23 26 L6 N L8
Ty P 7 23 27 01 il 58
L 13 12
gy 25

I Se:m;gglré:: From the ISC collection scanned by SISMOS
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pate STW Phase b T8 ' - h m s Az Tz AnTn  pe Te Mag.
¥ 16 12 35 E 09 19 50
e 252 X L2 E 20 30
esn x 13 16 ZNE 09 20505} a
AK e N 16 12 52 ZNE 51,
oy e(p) E 161302 E 09 20 17
ep* E 13 E 21 15
St o F a6 ihh3 w078 A7T5.08 S N(B) 5.2 : 2o
Epicentre: 16 11 L3 WD anawatu, wWellington and Southem X 09 20
papanaki. Maximum Foxton MM5. N 22 00
"BRE e
P z 01 35 o7 e: 37. 1?6.
¥ gi AT gl'gg %g.z 18,38  168.3B 99 km  USCGS & 423500 SE 230 m  Nz(B) 6.3 nz
S Al z 1232 18
25 K P z 08 55 28 B e
b :I.p g 0.2 % E 02 08 51
e b 56 03 g gg 10? 10
08 55 L3
%3 %o&s 02 Ngzﬂ;sz,
AK eL N 09 02 Nos:az.u
RX eL ZNE 09 06 %3 10 10
D icentre: 0B 50 38,5 18,48  167.78 25 1m  USCGS - 07 24.L 30.48  178.7W L82 ¥m  yscgs
25 K¢ P Z :g 366 g.g 2 08 34 532
gic:itrez Z 100200.5 18.38 175.7W 238 lm  Usces 08 27 46.9 17.78  178.1W 562 km  uUsces
Z 10 34 53
11 12
% Etcentre: 2 1133325 1838 168.28  25km  uScos ¢ 1030 17.2 17.98 167.85 60 km  uscas
25 KP eP zj‘gg;% g:;l_ggtﬂ
gi-cﬁfmg % 17 56 LB.4 8.78  110.5E 245 km  USCES 1M 33U8.4 19.15  169.3E 156 km  uscas
25 KPP 7 18 L9 32
< T op z 18 L9 38
= fan
%icaeﬁtm: 4 18 39 24.1 0.0 12L.7E 43 km USCaEs
i ZNE 19 59 L8 u
(0 2% g ZNE 20 00 02
' cr ips gz 20 00 02
1l 1‘ % 2000 g&
| ™ Pn 2
I XP ebn  Z 20 00 17 5 §z(D) 5.0 Nz
i ep* Z 33
(R GP epn N 20 00 21% -
| Wl Sn N 01 01 .-35
M ON ep* E 20 00 51 37
1Bl e B 01 42 35 35
(FTUNE (R esn B g‘é ) 3 =
| 01
il gicegﬁres 5 fg 59 29 Li.08 176.1E S Nz(B) g gg
: - 36 02
| ‘[ 26 gic:fmre: 02 55 59.9 7.58 128.0E 96 km UscGs i . gz g;(
ik 26 kP ip  z 0919 35% 37 19
i ”' TU Pz Z 0919 36 %.’57
I||!'M"ll| = § odelsa L L 16
i B % o091 i el igiff:.mg;?a'a e Nz(D) 5.2 Nz
' ip z 091 e 3 .
T Towers, Hellott ata Reckra iy JReTters
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120
120 _ 121
pate STN Phase h m s Az Tz An Tn Ae Te Phase h m s Az Tz 0. 00 Fagn o
JuL 27 CT P 7 20 26 06 Z 15 40 Y42 ;
° 7 20 2 55 1536 13.7 20.6s 174w 25 km  Usces
&“; eE £ 20 27 01 Z 00 26 U1 :
WN e 7z 20 27 58 Z 00 26 Ly
s ZNE 28 50 Z 00 26 45 u
e NE 29 33 Z i 28 25
AK eL N 20 30.4 i bE GS
Epicentre: 20 26 13 36,38 178.2E S, wz(D) s, K % g; g%
27 SU eL N 2125 L 12 ; ' 06 25 26
06 14 O oR! 5 08 35 18
e e 160 B 08 38 32 _ ._
K P gz 06 16 18 .6 18,63 168
0 eP 7 06 16 31 0E 193 km Usces
CT eP z 06 16 32 00 56 09
WN P 7 06 16 LB g 7 13
P NE u8 7 6 00 56 12%
PP N 17 30 1 57 29
is  ZNE 21 01 11 9 M7 00 56 16
ZNE 25 48 14 L6 13 57 05
GP €P N 06 17 08 274
RY es NE 06 21 55 712 L0
e. NE 24 12 25 24 25 00 56 264
M NE 26% 35 20 L3 17 37
eL Z 27 29 16 57
Epicentre: 06 11 38.7 18.68 167.7E 41 km 00 gg Jé;g
BEp P 7 124352 : : 00 57 28
Epicentre 412 38 L5.3 17.18 173.00 25 knm . 37,1-_;,,}
sz.2 LERR. © g
€ z :
gmﬁareg 13 20 33.8 0.68 122,48 35 km gg ;53 l3L3 .
: .08 1
28gp P 2z 172108 Additional zgigin@“mm aoAD) 5.8 Nz
GP ¢P N 17 22 02 Charters Towers used to deter I. and
Epicentre: 17 17 07.8 20.58 169.98 147 km centre. _ _ mine epi-
29 TU eP z 18 gg a!; : ) 01 31
T P zZ Y
cI‘-‘Dicentre: 10 31 52.5 16.68 174.1E 132 kn - . 01 23 gag
29 kP P 7 16 31 02 } 'z 01 23 06
™ eP 7 16 31 02 ; ; 23
es Z 33 L2 01 23 22
LR s % 12 g15 flg 01 ?? uk.7 14
geips J : . .28 166,
RX eL N 16 39 . : 7E 26 km  USCGS
eL z 16 L2 05 L6 09
u N u3 10 16 : e
Epicentre: 16 27 19.0 23.98 176.4w 23 km ifg ?g
29 RX eL NE 22 52.7 ; 315 L 12 iﬁ?%&
29 KP P z 23 56 24 L6 32 a 7
i Z 26% - 35 5 g i‘: 7.0
Ty eS z 23 58 50 L7 L8 7.0
GP e8 N 00 00 25 g; 52 _
30 K P z 1L 10 55 05 L6 43
i A 58 > L6 L6
T ep z 14 11 10 ) L6 53
CT eP 7 14 11 10 2 22
Epicentre: 14 06 17.9 18.1s 168,78 48 lm 3L
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22
Date Sm Fi e h BT ﬂIﬂs AND SUVA 1961
. Az Tz An Tn Ae Te s Az Tz An Tn Ae Te Mag.
AUG L 2m o5 gg : " a: ‘I:
N
Epicentre: 70 N eL 8
2 0539 53.2  9.88  160.58 50 km :_ﬁ“gmm 02 33 56.0 16,98 468.0E - i8xi  USCOS
ez 07 33 22 8 , '
L A o8 o 7 : e & 7 % u3 52
13 : Z 7
® Pz 0733 516 e 02 13 53 : o 3
TU 6Pz 07 33 09 e 2 W
RX eS E L3 00 R N 03 24 116 5.8
» e(L) =N 01 . Epicentre: 02 31 24.8 56,78 24, 8W 25 km Usces
Epicentre: 07 21 12,3 56,89 25.1W 1y kn 20T e Z 04 11 42
1EP P Z 09 36 &4 ‘B P Z o 11 52
i :p z 09 ggg&' Epicentre: 03 59 29.9 57.68 26,6W 67 km uUscas
Epicentre: 09 24 22,4 56.65 A.00 61 kn _z_:gg 29') g gt gg Sk
1WN eP Z CT eP Z Oh 58 47 :
eﬁ m% ?3 %g 1 Epicentre: oy 54 37.5 22.7S 171.8E 39 km USCGS
2
CT epP A ogkém 215 2KP P Z 05 58 Ly
TU eP . j
% 3 gD e z E
e Z ¢ ?S 2K P Z 13 25 32
%2 Lows i £%
N 12 z 2
Sloduires. 9N UOT B8 AW |3l N ;PR
e R - L2
e 2 e
WN esp Z 16 33 ?2 - g Z 2'{;; 2;
eS ZNE ZNE 13 28 O
cT o % 16 oe e o egsi E 13 28 21
e 7 8) N 13 291
i ;§8) z 16 gﬁ 37 I z 1% §Z 19
E e
KM es X Ig é’? ;‘3 Epicentre: 13 23 37 325 17730 N2 NZ(D) 5.6 NZ
GP eS N 16 25 47 Additional readings from RaouliI. emg
oloentre: 1618 50.5 25.08  179.68 530 xu Gl Tcom Tonrs CReR S Geleaas G
1 RX e(L
e b 790 de; Z 20 20 20
e N 224y 05 ? Z 2020 23
& FRIED B i
e z 28 Epicentre: 20 14 50.2 12,68  165.5E 129 km  USCGS
Z 2216
B opaug ST
Epicentre: T e(s 2 23 L5 L2 .
oo 22 11 49.35 18.0s 167.6E 214 knm Usces Ebicent?z-e: 2§ 33 31.2 20.48 177.6W 325 km Usces
: NE o
eL  NE 1§Z“6 3KP ep Z oy 53 22
M N 3 e 2 25
eL Z 4 18 CT ep Z Oy 53 36
gic:f{tre ZN 01 32 e? Z 56 20
. P01 1708 55.35 13um ook Uscas 3k p z 07 01 02
o R B fasis
0 e %D
KP p Zoeoggg RX e NE 07 22
e # WN eL 07 24
g‘g B(P} Z 0208 1§ Epicentre: 06 51 LL.1 3.58 130,88 22 km  USCGS
e(P) z 020849
3T ep 7 09 28 22
es Z 29 A
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STN FPhase h m s Az Tz An Tn Ae Te Mag,
z 09 28 2
e iUB)
CT eP Zz 09 28 38
e 7 39%
? % 0
" es ZNE 30 39
L BN
e ' 1 N Nz(D) 5,
Sekemie: @ 2? = Agg%iionaIYSg:dinga from Raoul I, and
Charters Towers used to determine epi-
centre.
P 2 15 16 22
< 2{? ) Z 17 28
T0 eS zZ 15 17 32
Py % 452197
3 k0 e(P) : . gg
P) N 15
-4 :{3} b 25 12
e N 18
Sz 1523 %
TU eS Z
CT €S % 1525 37
WN eS ZNE 15 24
CB eS E 15 24 28
3KP P zZ 16 37 31
16 LO 50
gic:i:re: e 1;3 50,1 21.15  177.04 346 km  USCGS
XKP P Z 2343 3
2 gr. P Z 234339 u
e S
gmﬁﬁtm 23 33 37.7 12,10 143 .8E 20 xm  USCGS
; 05 32
"gmﬁglm 3 ggog 25.8 15.28 173,AW 100 km USCES
KP e? Z 17 52 24
h'ru e? Z A1.52 37
SU el X 17 55
wi e(s) E 17 55 36 s
RX el E 18 00
ek ZN 02
KP &P Z 18 23 38
hfm ep zZ 18 23 52
CT eP Z Ig gﬁ 55
N :
?lgicggtre: 418 19 22.8 19.98 169.7E 119 km  USCGS
L sU e]I:: ml; g 123 r
gxgd-cgntr_ez 22 52 L49.2 UL5.3N 151.1E 20 km  USCGS
sU eP N 23 3L 13
. s N 35 45 n
KP P 2 23 3516 u
TU eP Z 23 3519
e z 23
£ 8 Z 37 L8
CB eP E 23 35 55
es E 38 L7
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Lh m s
23 38 36
G
23 39 16
23 39 27
23 32 24.9

00 58
01 09

01 13 30
01 07 L9.1

Ehase Az Tz

4

25.48

=

L]

13.78

06
06 43 05.0

08 19 25
08 21 06
08 21 08
08 22 01
08 22 10
08 16 L7.5

03 3406
03 20 39.0

10 30 20
10 Lk 37
10 Ll L6
10 34 33.4

17 15 bt
17 07 1.3

oL 32 27
ol 32 38
oL L7

53
o4 22 20.5
10 53 30

52
10 53 39
10 L3 20.9

12 25 05
15

28.28

19.28

26,7

2.78

3.28

2.78.

An Tn Ae Te Mag.

179.7W LS5 km  USCGS

16608 Uscas

176.7W 66 kn  USCes

4 3 rey

176.0W 229 km  USCGS

141.8E 36 ko gt

122.08 69 km  USCes

139.6E 79 km  USCGS

3 20

121.6E° 18 km Usces

124.0E 76 km  USCGS
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126
Date STN Phase h n 8
Alc @GP e(P) N 12 26 29
e N Lo
e N 29 26
e(s) N 28
eS E 12 28 39
RX el NE 12 33
Epicentre: 12 22 23.3 28.18
TEM e X 16 16 1
KP e? 7z 16 16
e Z 17 oL
RX eL NE 16 19
W el ZN 16 24
Epicentre: 16 11 Li.4 61.18
TEP P Z 17 00 34
™™ Z 17 00 35
e s; Z 02 27
GP el(P N 17 01 L8
e N oL 47
e(s) N g
WH eS 17 03 45
CB e? BE 17 03 59
KM e(s) X 17 Ob L2
Epicentre: 16 57 50.0 27.58

7kp e(P) 2z 23 32 U4

TU e? 23 3L
Epicentre: 23 30 01,7 28.28
BSU e N 00 21 31
el N 25
T e(P) 2z 002134
es z 23 L1
KP e(P) 2z 002135
WN eS N 00 24 L9
el I ZN 28
CB e(s) E 002511
KM eS? X 00 2538
“RX el NE 00 29 3
Epicentre: 00 18 52.3 28.18
8 KP eP z 07 2518
RX el NE 07 39
By teantres 07 18 3.9 8.18
BKP P Z 09 16 LO
TU eP z 09 16 50
Epicentre: 09 07 53.3 6.88
8KP P Z 12 31 16
T e(P) 2z 123123
™ eP 2 12 31 23
CB e(P) E 1231 36
sU e? N 12 35 58
es N 38
eL N 50
M N 58
RX R 4242 32
e(Sp) N Ll 13
esSs N 50
el, ¥ 1303
M N 05
WN eL ZN 13 10
Epicentre: 12 18 18.9 50.9N
9 N 1604548

P
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160.4E

177.1W

176.7W

176 .5W

156 .6E

' 125.9E

2 26
170.7TW

49 ¥m usces

60 km usces

25 km USCGS

51 km Uscas
61 km UsCas

437 km Uscaes

21y km UsSCEs
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" 16 | Tile2
16 02 36.1 19.18  168.7E 69 km  USCGS
01 U5 36

L6

01 45 49
01 43 u6.2 30.u8 179.8W 303 km uscas

01 52

06 37 04.7 20,83 178.0W 377 kn usces

07 32 05.3 20.18 174.5W 100 knm UscGs

06 20 29
06 08 18.2 32.6N 131.4E 25 km Usces
09 13 11
09 15 05
09 08 23.9 47.8s 167.8E L8 km usces

10 30 03



.h m s = AzTz AnTn

ZN 10 30 07

TR
4

.2 2 18,58  168.2E 25 km  USCGS

15 54 35 et
4 L2.9  U5.1E 71 km  usces

Epicentre: 10 24 58.9
: Z 2247 30
1 CT eP Z 111424
"B P oz 13 2 2273
¢ - i5 7 47 33
e z 15 17 g o aid
WN eP ZN 11 1L L2 z 2
TO eP z 11 14 U6 42L.0E 143 km Uscaes 2-221‘739
Epicentre: 11 04 39.1  O.2N 9 g 22 L8 26
A5
nilg. " W -1 |
06 .0 2,88 ;
3 g 06 % 3005 - 122.1E 20 km uscas
eS8 N 15 22 ‘3? g? 9 2.8 ]
N - 8N §
°ﬁ N 22'2 90 23 7 RS e L
e(R2) N 18 23 05 35 17
u N 29 524 AR
o o S 16 008 05 36 20
s N 1 23 60 10 0530399 18,85 167.98 25 km Uscas
eSS N 20.1 =
s S 3 03 51 52
X N 3 30 2k 5 o032 %2
9 T 180k os 03 19 %1 278
ON E > ' 1
e(sm} 2 . ! 78.5W 601 km vsces
P Z 16 oL 09 - 2 06 13 09
X . 15 B s 15 0
e Z 2L 06 07 gg 0 25.3N8
ePP 2 07 25 ; : 121.
TU e(P) g 16 oL g : - Z 22011y L T e
cT :p 2 16 04 13 g 01
e Z 22 % ;_‘;’
Z 05 01
2(1’9) Z o7 35 2 o822
e Z Lo 6 o1 gg f;g 9 24.8
ZN 16 O4 22 n . .8s
N :P N £ & f 179.1E 188 kn Usces
e N 05 29 e i,
N 14 41 06 41 06
e(s) N 15.0 12 8 Ly 22
ess N 21 26 13
sss W 2 06 37 7.6 19.6
W 37 15 22 TS MTEAW S35 km usces
oz a1 2 18 22 51
CBE e(P) E 16 0L 24 a2 7
eSKS E 1L 3 8 54 2n
eS E 5 o 3y 2
m e(P) X 16 04 26 29
eSK3 X 10 Ly 33
GP eP N 16 o4 31 18 54 3>
e‘E) N 14 55
RX e(P) 2 16 04 L6 B s
e z 05 14 i
SKS ZNE 15 32 8 3L u3
e(8) W 15.5 Lo 16 =2 57 Lo
eSS’ NE 21 L7
== 3 03l
. NE 2 s 5
Iy NE 3L 18 55 06
M NE 38 40 23 20 24 =6 20
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 STATIONS AND SUVA 1964 134

e , NEW ZEALAND SETSNOLOGICAL RERORT fg6 _
Fhase h m s Az Tz An Tn Ae Te Mag.
Date STN Phase h m s Az Tz An Tn Ae Te Mag, | :
. B8 5o 1.8 70 K
el 1 3 i 177.9W USCas
AUG - g“z 8 18 5.6
GP eP N 48 55 42 Z 0oy 05 57
ped N 23 Z 07 24
KM e X 18 55 L6 Z 04 06 02
CB e E 48 58 31, -
RX eL NE 19 o2 ZN oL 08 33
eL Z o E 04 08 5
u N 06 1y 18 5.8 N oL 09 4o
Epicentre: 4850 50,3 24,38  175.M 21 km  USCGS z 18 05(41)
4 KP P 22 17 13 15 53 38.6 33.6N  437.2E 325 km  USCGS
cr e(P) 2 3547 26 , )
Epicentre: 22 04 59.0 31.8N 131,28 1Y km usces g 19 gg ?3
1l SU eP N Z 19 20(56)
B xS0 2 2 19 21 18
KP eP Z 23 32 56 2 22 51
e Z LO z 59
TU eP Z 23 33 11 ZN 19 23 27
es 2 37 N 49 24 23
oT oP g 23 35 1 1912 01.3 31.78  178.0W 51 km  USCGS
e N
e(s) 2z 37 40 22 32(05)
. 2 22 22 32,7 11.0N  124.8E 305 km  USCGS
CB eP E 23 33 26
WQE 2 5333304 01 06 28
e(pP) ZN 07 55
& | XN 37 25 01 06(32)
ey o &= 01 09 6
KM
e w23 a1 01 10 08
RX M N o3(LL) Lo 18 : 01 10 08
Epicentre: 23 28 L46.5 20.38 169.4E 97 km  USCGS 01 o4 35.2 31.58 179.1W U5 km Usces
15K eP 2 47 56 32 D140 18
™ eo(P) z 17 36 b5 B 1o
cT P 17 56 L5 01 11 24
Epicentre: 17 51 35.5 1L.9S 167.7E 198 km UsSCGEs 01 12 28
15 KPP . a 05 26 1 20
i 758 05 06 03.5 55.3%3 12430 62 km  USCGS
Z 1915 L8 4
™ 3{9} " 13 13 5k 07 02 59
> 2 . 1948 5L 4 03 10
e 7 Z253 06 51 13.6 33.0N  142.2E 123 km  USCGS
CB eP E 19 16 01
WN eP?  Z 43 16 03 12 26(42)
Epicentre: 13 03 55.7 32.8§  142.UE 39 km  USCGS G
15K &2 3 0 : 12 56 47
Epicentre: - ﬂ; 52,3 23.38  180.0 595 km  USCGS 12 59 15 :
R 12 5L LL.0 31,78  178.7W 25 km  USGGS
el 2 1
& i e=4 17 54 02
OF op i ety 17 49 20,7 18.65  168.8E 25 km  USCGS
K e(P) z 0335u
o g 2 21 27 20
03 35 55
e 5 2l o7 w9 6.3
%
WH eS8 Z¥ 03 gg {i‘? 12 20
CB 8 E 03 38 36
KM e(s) x 033917
GP N 0339 22
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- = D SUVA 1961
Date STN FPhase h m s Az Tz An Tn Ae Te Mag, | 433
h m 8
AUG CB eP E 21 29 11 : CAZZz Andn. ‘de Te Mag,
eS E 39 L9 05 22 36 3 5
KM eP? S ﬁg ég gg_ gg— % W 6.9
es X
WN eP ZN 21 29 13 30 19
g 39 34 ]
es N 52 10 8 7.0 33 18
e(Ps) © 41 05 3L 52
RX eP [ gg 31; L 5 7.0 38
ﬁm gsﬁ L0 28 20 8 T Z 05 22(37
e NE 41 39 - Z, 24 (51
N N 2206 321 } Z 26(L7
Epicentre: 21 16 30.0 L6.3N 149.3E 186 knm uUsces g gg g'f
18 KP eP z 05 L4,0(53) z 56
Epicentre: 05 29 56,4 28.0N 139.9E  LOO km usces JE _:35-83 1213
18 ON P B 41 glg ;g § 4 gg ;_?
 es E
Kp 1P Z 11 04(31) v 3 z 24 Bl
els) 2 07(06 e(SKs) z 32 16
O eP? AT Ty e )1 0 1 g 05 §S ?g
e z
TU eP Z 11?#36 zmg 0531;33 716 G
33 ¥ -
11 1 NE 2 22
. o 00 % 5 3
ef8) =z 07 19 . 39 09
ms 4 e T . i
e .
== R i U2
KM fp § 11 05 22 N 38 s
eS X 08 31 ¥ 0527 27
e X N 30 14
" %o 3 R B
: i g 50 : E 053213
Epicentre: 11 01 26.5 24,08 179.9W 519 km  USCGS g gg gg
Be = : 2 x P35
CT eP . : -
Epicentre: 12 51 25,3 6.88 1L5.9E 194 km Usces g 05 gg gs ;
19 sU e(8) N 02 29 00 : 05 03 49.5 10.7s T1.0W 649 km  USCGS
19 KP eP? % 02 55&%; g g.g tg(gg} u
e ] <
Epicentre: 02 42 58,2 L43.,AN  445.0E 32 km  USCGS g o ﬁg gg
19 su e(P) g 02 58 gg ) -g- g:jj uug 103
g{s} N L2 N 05 53 o7
KP eP Z: <03 O {32; N 06 01
i zZ 02(26) u N 08 Lo 23
_!—EZ' 06 00 2L 19 6.6
19 KP eP?  Z 03 19(21 8 17 28 25 - 15 23
5 z 2115 & 06 15 30 22 €2
Su e(P) N 0320 Lo;g 05 33 30.6 36.0N 136, 5E 17 ¥ T
TR o Tam 06 21(08) -
e Z 25 52 06 21 14
19 TU eP Z 05 22 34 14 23(03)
P z 24 53 4 25
gfsxs) z 32 20
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. Date STN Phase R e Az Tz AnTn  Ae Te Mag, Phase h m s Az Tz AnTn  Ae Te Mag.
AUG 19 CT P A 20 38 L2 L z 02 10 14
- XP e 7z 20 38(5u) Z 13 13
Epicentre: 20 26 18.0 2.1N 96.9E 25 km  USCGS g 02 10 33
" 13 43
20 SU e N 01 33 00 X 02 10 23
e(L) W 3L 50 X 1y
cT e? Z 013506 3 021053
s “ 135 12 8 02 3% % L ;
T0 e? % 0 A 22,75 179.2w
308 = 02 9 554 km usces
&, 7 u5 A JE 06 L5
WN eL 2N Of ﬁ Z 16 11 L5
M N Z, 15 45
Epicentre: 01 30 19.2 17.8  169.0E 36 km  USCGS % jlg 1:(;3)
20 CT eP? Z 02 29 59 Z 16 11
es 2 32 18 . Z 16 11 57
Epicentre: 02 26 L4L6.8 16,58  172.6W 25 km  USCGS 21; 16 12 ;g
20 SU eP N 05 05 30 Zn 16 37
es N ' 0635 X 16 12 I
ON eP E 05 08 04 N 16 12 4l
cr P Z 05 08 27 N 17 Lo
TO eP Z 05 08 27 N 16 15 27
WN eP N 05 08 L6 NE 16 23
e(s) g 12 gg 16 06 55.4 17.88  174.4W T4 km  USCGS
g )
eScs N 18 5 Z 17 13(15)
CB eP E 05 08 50 ar 11 1399
es E 12 28 Z 17 13 26
KM eP § 05 09 ?J; 17 00 37.0 UyoO.9N 138,9E L9 km Useas
(-
eis) ) X 12 ﬁ;s z gg gg(;g)s
e(SeS) X 1 .6 17.78 168,
GP eP N 05 09 10 5E 77 km USCGS
es N 13 10 N 09 02 29
eSeS N 18 57 z 09 0“{518
X e N 05 16 L2 Z 05(0
N 19 00 NE 09 14
e(Ses)N 12 1 z 17
Epicentre: 05 o4 14.3 17.88 178.8W 592 km  USCGS N gg ;g 1. i
\ .9 13.48 166, 6
21 m P Z 0147 24 7E 3 km USCGS
e Z igi Z 16 27 L8
s 7 Z 52
e z L8 g 16 27 g?
M eiP Z 01 L7 L2 :
e z L, Z 16 27(56)
e Z L7
= 5 504 Z 16 47 33 u
e Z L8 16 2 36
s Z 1 Z 38
e A 21 Z 16 47 33
KP P Z o méus z 36
s 7 51 Z L7
WN eP z 01 47 57 Z 16 u7(42)
s zN L8 D Z 16 47 43
e N L5
P s N 01 L9 L7 (48 |17 25 52
KM S X 0149 51% 2017 25 52
Epicentre: o1 46 55  39.u8  179.LE N nz(D) - g - gg(gg}
21 SU eP N 02 08 15 Z 17 26 02
eS N 09 26
KP P z 02 10(05) & 01 53(26
TU eP Z 02 10 07 2 40
e(s) z 12 55 & 59
e z 13 03
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Date STN Phase -h m 8 Az Tz An Tn Ae Te Mag, d Phase h m s Az Tz An Tn Ae Te !
AUG U e&P; Z 015326 e(P) N 16 57 27
e(8 Z 54 55 e? Z 16 58 05
e z 55 01 e? zZ 09
(i R Z 015336 e z 14
&S z 55 15 P Z 16 58(08)
TR S iR
GP e(P) N Of 32 el 19
s 1 L2E e s
WN eS ZN 01 55 B es 06 53 6
CB e E 015 12 ! " eL oz 22 b 6.7
KM S X 015649 e X 2L 322 5.9
Epicentre: 01 51 29 318 180 40O km _ NzZ(D) 5.6m eP N 16 58 31 .
Additional readings from Raoul I. and X' 16 58 3L
Charters Towers used to determine epi- NE 17 07 20
centre. NE 12
(46) Rz '
24 KPP Z 0L 24 4 25 :
16 47 LL,8 18.3N 1L6,6E 27 km  USCES 7
2l KP eP z 05 05(16) '
Epicentre: ol 52 20.5 L2,9N 145.3E L4 km  USCGS % 17 33 07

23
Z 17 33(3L)

24, kP P Z 09 16(36) u
TU eP z % 12 lﬁ; 17 23 19.1 18,08  1LL4.7E 109 km  USCGS
CT eP Z 1
GP e(P) N 09 17 19 zZ 18 08(21)
Epicentre: 09 11 20.0 15.08  167.6E 60 km  USCGS 17 58 00.8 17.9%  446.LE 74 km  USCGS
24 kP e(P) 2z 10 01(4L7) % 06 L Eﬁ
24 KP 1P Z 11 40(10) u 06 28 19.4 15.18 70.2W 18
cT P Z 11 LO 24 5 lm  USCGS |
e. Z 58 N 07 43 48 -
™ P Z 1140 2 N 45143
e z 41 01 g g; ﬁg 1g u
™ e(P) Z 11 40 32 - 18 u
iy Z 07 L6 21
2y RP e(P) 2z 17 29(13) E 07 46 35
Epicentre: 17 25 39.1 6.08 149.9E 96 km uscas E 50
) g 07 L6 36 u
a2u80 (P) N 20 57 22 50
e N 59 35 X 07 L6 L7
e N 21 00 L5 X 50
KP eP z 21 02(10) N 07 L6 54
TU eP Z 21 02 20 N0721;t5 - et
CT eP Z 210224 - " 3 169.6E 662 m -
WN eP? Z 21 02 49 g usces
e 2 52 N 09 45 36
BES} ZN 06 L2 n L6 Lo
e(L) 2N 09 Z 09 46 09 u
AK el N 2103 Z 09 48 11
RX eL NE 21 10 2 09 u8 17
M NE 12 6 14 ZN 09 48 37
Epicentre: 20 58 36,2 21.38 173.1E 258 km isleles) 21; 5 Eg 31
2y kP e(P) 2z 22 53(37) X 52 38
Epicentre: 22 4O L9.1 UL3.0N 145 .0E 18 Im USCGS E 05 52 14
1 09 Lk 13.5 18.6S  178.0W 574 km  USCGS
26 KB P z 02 49(49) : :
T0 eP Z .02 50 01 @8 1207 03
Epicentre: 02 45 34.8 20.18 168.9E 125 km UsSces 12 13 45.3 L6.7N 153.9E 19 km Usces
26 RX eL N 18 20 2 04 21 16
Epicentre: 18 02 35.9 13.93 166.2E 66 km Usces 2 04 21 29
O4 15 50.8 14.08  166.2E 60 km  USCGS
27 8U e(8) N 06 L5 L6 7 L
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su gm googaig e 7 e(PKP) 2 gagous
' 9 30.3 38.UN 23.5E 2
S o 4 5 km  USCGS
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08 19
L KPP z 13 39 08 -
WY eP 7 13 39 39 1323?3? 3 8
4y su 8 N 48 L4 19 L35 g%ﬁg i
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8KP P z 120 eFKP Z 08 22 27
- 08 03 09.0 33. :
sEp P z 12 tg gg 2 25.48  179.1W = L50 km  USCGS 3 09.0 33.6N  LB.BE 30 km  Usces
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12 8U eL F Z 08 54 05
12 CT eP % 1912 .,z 08 si 02
mE fnul Ligals
KP P 4 20 08 I
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Date STN Phase  h m 8 e ' gy o AzTz AN Tn e Te Mag
i, 3 e
elL .
eL‘l‘q 2 L6.2
GP P N 00 20 15
W ZN 00 20 2 I
e N 30 10 S S
e(Ses) W L3 2 22
eL 2N T T 9 20 7 20 E 17 17 4O
CB eP E 00 20 30 X 17 17 58
o O s kb
™0 &P Z 00 20 5.3 16.88
TU eP Z 00 20 35 2 173.6W L9 km  USCGS
o ¢ man *BEs, -
KP eP B .7 20.18
ON eP E 00 20 53 177.9% 553 km  USCGS
SU e? N 00 35 26 2 20 48 LA ¥
e N 39 Z 20 4B L7
eL N 55 Z 20 L8 50
Epicentre: 00 08 33.3 60.uS 33.4W 25 km  USCGS g 20 lsvlg 2164
23 CT &P 7z 01 36 47 20 38 23.7 3.N
3 2o Z 01 36 L7 126,5E 23 km _ USCeS
B TR G E s -
o .9 L5.0N
e(p'P')z 02 03 57 146.4E 82 Xm  Usoes
Epicentre: 01 2l 00.6 28,98 70.5W 125 km  USCGS 07 g{s{{gg)
KP e(P) 2 02 03 57 07 Lo 50
23 e(P) e n
23 ON eP E 4L L9 U3 07 41 11
KP eP Z 14 49 51 07 L1 22
e Z 54 07 41 22
e(s) 2 57 L6 07 42 03
CT eP Z 14 L9 55 07 L6.8
e Z 50 00 07 50
S 07 36 17.1 16
™ eP B A .1 16.58 :
S 2 58 38 | 58  178.3E  LO km - USCGS
TU eP Z 4L 50 02 Z 12 30 05
. 7. 5BiLe) 2 12 30 05
WN eP  ZN 14 50 02 Z
es N 58 : Z 12 30 06
eLg ZN 15 05.
G o o 33 1017 920 5140 13
KM eP X 14 50 03 40 15
GP P N 14 50 05 40 20
su e(s) ¥ 14 57.0 . Ll o1
eL N 15 03.8 uo 25
BX eL ZNE 4k 58.4 12 18 7 418 617 . 41 0o
Epicentre: 14 39 33.5 3.58 126.LE 25 km Uscas. 30 11.9  0.3N 123,98 130 km USees
23 KP eP Z 15 02 L5 50 26
CT eP Z 15 02 50 51 26
e zZ 11 50 50 31
e Z 14 L6 50 y2
T0 eP 7z 15 02 51 2 50 L2
e z 11 57 2 52 32
% e 23530
TU P z 15 5 L
Bpicentre: 1L 52 28.2 3.5 126,68 32 km  USOGS 22 s _
43 08 34.68 179.2W N NzZ(D) 5 N
= g?‘ - % 12 32 128 and gignal Readings from Charters Towe;g %
g}: 7 go 3U risbane used to determine epicentre.
: e Z 5l 21
KP P 7 16 38 26 .go
23 80 e(L) N .17 16.0 L4 59
ON eP E 47 16 L9 28 39
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Date STN Phase h m s Az Tz An Tn Ae Te
ocT CT eP Z 14 25 03
0 eP Z 14 25 03
AK e N 14 28 22
e(L) N 30.0
el N 3.0
WN el N 4y 31 4L ‘
RX eL N 414 33.6 816
el E 34.6 6 15
el Z 35.6 9 16
Epicentre: 14 20 20,8 20.38 1744w 25 km
25 SU eL N 22 42,0
Epicentre: 22 38 06,6 20,38 173.2w 25 km
26 CT eP Z 00 L6 27
O eP Z 00 L6 27
TU &P Z 00 L6 30
WH eP Z 00 L6 33
e ZN 48 u8
e? Z L9 30
esS N 53948,
e(Ses) z 56 ul
el8) N 57 00
e'Lq; N 58.6 715
e(Lr) zZv 01 00 18 20 20 16
SU e N 00 49 00
eS N 50 20
B e 253
00 53 512 9 20 9 15
elr ZNE 01 00.5 16 17 13 18 1715
Epicentre: 00 38 20,3 3.18 147 .4E 14 km
26 SU eP N 01 08 53
es N 09 32
26 TU eP Z 11 16 17
CT &P Z 14 16 48
TO eP Z 11 16 19
SU el N 411 18 26
Epicentre: 11 11 86,2 47.95 167.78 124 km
26 CB eP E 15 39 03
CT eP Z 15 3992
e A L6 01
TO eP Z 15 39 12
e z L6 01
TU eP Z 15 39 15
e Z u5 48
SU e N 15 46
e R
16 07. L 20 1 6 20
WH  eS N 15 49 07 %
el Z 16 10.0 7 22
el ZN 12.6 32 3 20 .
Epicentre: 15 27 02,0 0.48 98,.6E 87 km i
26 CT e(P) 2z 49 Lo 27
TO eP Z 19 LO i1
1 Epicentre: 19 28 37,3 0.38 98.58 58 ¥m 1:
27 kP eP Z 0241 57
BT 8t Z 02 42 02
L TU ep Z 02 42 11
SU e(L) N 02 43 51
BX eL NE 02 53
Eplcentre: 02 37 10.4 17.98 167.78 17 km
28 8U e N 01 37 21
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;
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01 34 59.5 17.78 178.5W 605 km USCGS

06 17 122

06 00 33.7 11.68 166, ,LE usces

3L km

168.9E fisloles

06 20 00.8 18.78 25 km
06 50 20
06 51 59
06 L8 08,8 18,98

09 27 10
09 22 39.9 20.38

17 39 08
32,

178.1W B34 km

174 AW 76 km Usces

22 47 L7
50 08
22 L9 39

18 13
89 km

06 1 A3 9 14

22 59.0

22 4 33.6 13.98 166 .0E
23 36 L4

23 31 32.7 13.98

02 27 51
02 22 20.5 13.78

10 01.8

17 37 29
1 37 31
17357 39

39 u8
17 37 Lb

39 48
17 38 og

USCGS

166.3E 225 km UsSCGS

165.7E 25 km usces

17 4O L9

17 35 03.3 28.58 178.1W 219 km
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Date STN Phase

OCT 30 EP &P
TU eP?
CT eP
TO eP
CB eP
Epicentre:

31 kP e(P)
Epicentre:

31 ON eP
T0 eP

Hraomn

=]

EP oP

cT

e
GP eP
eS
e
CB e(8)

KM eES
SU elL
2 Epicentre:
31 KP: eP

e

T eP
CT eP
Epicentre:

NOV 2KP P
Epicentre:

3KP P VA
TU eP z
CT P 2
GP eP N

Epicentre:

3K eP
Epicentre:

3 KP eP
3 KP eP
CT eP
SU L
WH el

RX el
Epicentre:

LEP P 2
s = Z
GP eP N
Epicentre:

SERe ]

(o]

=]

ENHNN =]

. Seismological
Centre

h m 8

21 27 12
21 274«
21 27 17
21 27 1%
21 27 51

21 15 35.2 28.9W

01 56 50

01 L3 53.3 51.9W

03 47 L2
03 47 L5~
49 19

54 37

03 L7 L7
54 09

29

03 u8 00
50 02
54 14

: 39
03 48 00
L9 u1
5L 14

8

3
03 48 L7
50 26
55 16
03 49 02
5129
56 13
03 50 L5
55 28
03 51.29
03 52.8
03 L6 03.2

08 L9 33
38

05 26 L5
05 22 L.y

15 26 36
15 26 L7
15 26 51
15 27 19
15 20 44.5

21 10 24
21 05 L9.7

22 06 W1

22 19 35
22 19 L4y
22 20 10
22 25

22 29

22 15 U6.1

03 13 09
03 13 20
03 13 21
03 oy 21.2

31.28

22.2K

17.98

10.58

20.08

22.58

2.98
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171.6E
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173.8E
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980 ep N
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05 31 30
33 50
05 33 L3
34 10
05 34 00
05 34 L2
05 35 10
Lo 12
LL.2
05 38 07

05 LO
L3

L8
05 28 39.3 13.38

12 17 51
12 17

18 05
12 18 LB

8w

2L 318

12 20
12 20 09

42 21

12 22 27
12 26

27 L 18
12 15%03.6 26.98

21 11 12%
32

12 24

21 11 1L
18

21 4115
21 11 30

39
21 4530

L2
24 15.3
21 13 51
24 14 34
21 14 37
21 ﬁg%

H

21 09 56
19 37 23
19 28 39,9 3.98

22 49 57
22 37 17.9 29.38

o1 11 27
13.5

3L.Ls

L 10

—
JFE~

An Tn Ae Te Mag.

5 1L 10 14

35 km usces

18 9
75 23

5.9
9 30
9 19 8 16
4166,0E 210 km Uscas
16 13
2 20 3 20 5.3
176.3W 54 km Usces
S179.LW 8 Nz(D) 5.4 NZ
136.2E 54 km  USCGS
TO.TW 61 km USCGS
6 3
L3 10
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- SUVA 1961 _
Date STN DPhase ol A nATIONS AND . —_— Ae Te Magy
Nov  kp e
B e o 21 L4.8S  167.7E 8 nz(c) 5.2 Nz
T0 eP z o1 13 22 10 15 Felt': Otago and Southland.
TU ep Z 0113 24 Maximum Cromwell, MML.
GP eP N o1 14 o5
20
eL N 21% 8 16 ; 10 8
Epicentre; 01 09 16.0 22,08 1?0?1%8 ‘; :g 1? ‘]I];
9 KP eP Z 0y 32 56 p %2
epP 4 Z
A 33 30 7. 18 14
Bolcentre: |- 04 19.1R.0. 20,08 ép.on z 181536
= P 18 17
AL e £
Epicentre: 1739 2.8 13.75 165,71 mé 18 16 Ok
19 03
TP ¢ e B3
; 1
Epicentre: 18 37 11.8 5,93 129,88 % 18 16 08 i
10 ; es
98U is N 23 09 58 = P 0 23.28 180.0 556 km  USC
gi e‘Pt % = 32 8 6 : 18 12 22. 3
centre: 23 06 55.5 15,85 17L.9% 289 knm Zz 07 L;g L5
10 KP ep Z 07 38 2 s ‘5‘3
Boicentrs; 2 O 38419 z s ' Uscas
Evicentre: 07 30 00,6 2.58 138,38 52 % E 07 39 53.0 3.88 136.3E 34 km 1
10 U el N 12 oy
9 10 Z 16 36 L3 km uscaes
5 .6 1L4.98 167 .0E L3
10 su fg g 1883210 16 31 26.6 1L .9 3
12
on esl:’ g 18 g% 1412. N 07 u2
5 )
kP BP % 18 gg %-: ? 13 ll':g 114
Z L1 1
10 0 :P Z 07 26 7z 12 LO 16
RE i opus L B2
& L 2z 18052 2 y2 16
x s § ¥ % e w12 40 55
) z
Epicentre: 1800 45.6 17.55  178.8w sgg I ZNE 213%
1 ZE L2 o
280 eL N 01 o054 9 10 cB E 12 Ls; g
12
12 Rx Ee gg 10 112'32 aw y g z 12 133
: : NZ
:El; ;c( 10 16 16 =N gicgﬁtre:m 13 %g 00 34.58 179.8% o BELO) BB
2 = N 1016737 S0 eL N 1306 Wi
CB ep E 10 16 39 ' 23 56
s E 17 O contre: © 1223 30.6 21.95 179.0m 59 kn  USCGS
N :P? z!% 40 :‘lg 3;69‘ Epicentre: 15 25 326 '
i kP ep Zz 172
md o l® B8 i pE
= ep g 10 17 214 gic:ztre: g 1; 1215; gg.‘l 5.78 10L.3E 164 G
KP €=!’ % 10 17 34 15 ON P E g}'{ g‘g tg
K P 2
2 : ]% is 19 TU ep Z 07 29 L8
o e X 17 43 CT ep z 07 29 52 .8
& E 10 :g Eg W ep Zz 07 3004 3 2 6.9
p 33
eks 2 Lo 24 3T
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Date STN Pha ATIONS AND SUVA 1964 165
OV . R s A An Tn Ae h m s Az Tz An Tn Ae Te Mag. 4
:gg g 20 712 22 12 5
- WS s : ne L9 15
su s X G 30 24 N i
e 1wy - R PV R88
AR S N o740 04 54 22 7 1119 52
2 i me -
RX SES NE 07 L0 Lo z 41 20 4
S NE w11 i N z 41 20 4O
S8 NE o7 o 9 18 z 23 19
gﬁsmg = 0 ’;gﬁ N 11 22
€. 08 00 0O 37 26 N 11 24 23 "
Epicentre: 17 2y 9 8 18 L 20 7 22 5.6
07 17 12,4 U43.AN  145.1E L3 km m ﬂ $2 56.8 27.08 176 .3W 61 km UsSCGS
PEE 4 o -
E
- § e 52 z 115206
22 Z 41 52 O
KM P} X 10 20 57 z 41 52 I
eSn X - 21 3 11 47 56.6 21.48 175.8W 114 km  USCGS
cB gn E 10 21 15
LT A
To :Bn: Z 10 21 56 22 09 53.L 23.70 121,8E 60 km  USCGS
n = 28
KPP Pn 2z 10 223 o7 _ E 23 31 50
ﬁn b 23 49 ep X 233 A
TU e(P) 2z 10 22 1 P z 2331 34
oN 7
S oF s Bt
Wi eSn  NE 10 22 40 P z 233159
Epicentre: 10 19 56 L. 78 167 .4E a eg % gj 3; 39
Felt: _Cromwell MM2, epP 2 33 53
15k B B A3iBuse el NE 23 L6.7 L 26
Epicentre: 13 b1 37.8 15,38 173,30 3L km entre: 23 24 55.5 0.8 124,3E 157 km  USCGS
15 WN oL Z 19 38,0 eP E 11 48 02 ‘
RX el s 515
LR e 3 nBs
Toleentre: 1926515 248 is.ew  2sm Pz 1148 57
16KP e 7 16 08 06 = F 28 42
Tz 160819 oL . XE ol
mE g oEl O
RX e NE 16 14 00 e  z 11 Lo.4 310 5.9
Rtbnsra 1e iz B e N PENN 3 10 o 8.0
n i
re: 16 05 54.8 20,28 172,98 32 ¥m s gg s 20 15 132 19 6.3
16 T 22 14 11 el NE 57 2, 18 30 15 6.0
: 2 01 43, ! ‘6L 21 :
17 85 b mw o8 W e woam Boicentre: - 11 Lk 49.4 21.85 169,98 33 kn  USCES
17 54 - .
Folcentre: 08 1349.8 17.78  178.6W 598 km - : z2B
17 8u eéP) N 19 05 30
oF @ B 19080 16 3 ¥ e z 3B
U ep Z 19 08 14 20 0T ep Z 18 18 06
e :g z 11 49 KP ep z 18 18 10
W p Z 19 08 35 TU ep %z 18 18 10
Epicentre: Z 19 08 51 GP P N 18 18 23
P 1903554 19.6s  175.58 220 km 20T Pz 185535
18 gi eP z 07 4o 11 i Z 56 00
vt 07 27 40.3 56.28 B.oW 2 KP o(p) 2z 1855 36
® 2 I Bpicentre: 18 51 36.7 21.78  170.0E 2, km  USCGS
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Date STN Phase h m g Az Tz
NOV 20 KP P Z 19 16 05
CT P Z 19 16 13
™W P Z 19 16 18
Epicentre: 19 08 06,6 5.0s 4L LB
21K P Z 41 16 sy
pP 2 17
W P Z 11 16 57
pP 17 18
™ P Z 1117 02
Epicentre: 11 38.1 0,98 122.5E
22 KP P Z 02y
SU eL N 02 53 &
RX eL 2ZNE o2 58
Epicentre: 02 L5 26.7 21,63 169,9E
22 kP P Z 10 4o 09
CT eP Z 10 40 30
W e(P) 2z 104057
Epicentre: 10 36 12,7 29.48 170.2E
22KP P Z 41 10 4o
TU eP Z 11 10
e/ Z 11 10
WN P Z 1111 35
esS Z 15 18 2
el z 17.0 4 15
GP epP N 11 14 42
RX :g g 11 16 10 2 16
1
el z 13& 25
Epicentre: 11 06 40.5 21,58 169.8E
22 TU ag Z 20 L2 18
2 Ll 36
ON ep E 20 42 ?9
cT eEP; Z 20 42 45
w L § ol
20 44,5
WS mNE 20 457y ik
eL z 20 48 314
CB &S E 20 46 03
KM eS X 20 L6 L0
GP 3 N 20 46 L6
RX eg NE © 20 50 2 18
e 52 518
Epicentre: 20 39 18,6 26.8g 176.6W
230N p E 0556
kp fP g 05 56 ﬁg
CT &P Z 05 56 ?ﬁ
W 8 ZNE 05 59 12
CB eS E 05 59 30
GP 8§ N 06 00 18
Epicentre: 05 54 59.4 32,28 178.8w
23 KP eP “15 31 27
Epicentre: 15 26 58.3 18,58 175.1W,
25 KP P 06 22 1y
Epicentre: 06 18 11.2 418.03 178.LW
25 KP P Z 14 18
PcP 2 20 1?33
pPcP 7 21 00
cT. P 2 14 18 32

Centre

‘iernational From the ISC collection scanned by SISMOS
\_Seismological

167

..N
Ao

; Z
.z
P Z
- =~ 5
. p ZNE
85 km s INE
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= s N
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P E
eP Z
o - N ..S Z
52 km = z
P Z
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] E
es X
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2 20
Z
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4
7 kP z
“¢r P z
Epicentre:
270N eP B
RX eP ZNE
es NE
e eSS NE
419 eSS8 N
5
km e
i P Z
eFP Z
CT P %
W P ZNE
ePp Z
ePPP Z
eLr Z
M Z
112 km GP &P n
8P 8 N
Epicentre:
168 km
27 BX eP ZN
eL ZNE
el
Epicentre:
28 sy ig N
K p Z
Epicentre:

h m 8 Az Tz An Tn Ae Te i Mag.
14 18 L5
i 18 52
14 32

14 11 23.2

14 54 18 d
1l 5l 21%
14 54 217

2 23

154.8E USCGS

6.38 83 km

38.08 178:5E 220 km Nz(c) 5.2 Nz

14 53 35
03 33 50

.58 179.9W 160 km Nz(C) 5.6 Nz
igdgtional readings from Brisbane,
Savannah, and Charters Towers used to

determine epicentre.

18 20 03
18 12 18.9

22 58 50
22 54 L46,3 22.38

S E
o]

05 57 07.6 31.6NW
17 20 18

17 20 28
-28 20

52 km uscas

5.68 146.3E

175.5W 25 km  USCGS

131.1E 25 km Usces

L 8

Le]

Liv]
~loEEF
ISR
oo

26 20

)
G\lgm(f\-.l

n

&

o

®
—
@ N E

=32 18

127.1E 25 km

17 10 33.3 0.65

23 34 24

? ?e 4 20

23 35 32 1 6
L3 6 14

23 30 L6.L4 60.68

00 39 30

00 L1 09
00 37 12.3

1 .
L 20 L 15 e

156.9E L6 km USCGES

B i

177.5W 530 km Usces

19'.I1S
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29 KP
Epicentre:

29 TU P*
5*

. Fn
CT Fn

™ Pn
ep*
ePn

g

eP*

b
Hxﬁmwwwmﬁunﬂuﬂﬂﬁﬂnu

oN
CB
GP
KM

eSn

k]

eSn

0’

eP

s
. Epicentre:

ﬁmnﬂﬂzﬁﬁnm

=

5]

ﬁﬂuzz

SRR

APRMRNEE

~ 22 00 00

h om o8 Az Tz An Tn Ae Te

18 38 L8
L3

3

18 34 37.4 56.98

2 17
23 55 09.4 1L.88

21 58 53
21 5925
214 59 38
21 59 L2

L 8 7 2 L1L

1L3.5E 51 km

167.3E 1L6 Im

32%£9
2
T
22 0B% 1L
21 55 LL.7 23. 13

22 20 19
22 15 37.0 18.08

23 16 2.2
L%

23 16 37
516%

5
23 16 u2
2317 83
08
13
5k
23 17 03
50

23 17 19
18 22

7 1L

1 10
1.2

170.9E 29 km

168.3E 52 km

38.28 178.8E S
Felt:

w-hc
1L 16 33
18 03

14 19 L2
14 19 52

1l 29
14 1L 35.5 1L.6S

18 32 05
18 32 33
18 32 39
18 27 27.3

09 25 1
916069

14 10 03
11 00
414 10 4O
11 51
14 11 01
41 24

13 8

170.9E 82 km

-

18.28 168.0E 68 km

6.08 130.8E 85 km

168,28 219 Im
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Usces
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He wakBusy

HE NN

Nz(B) l

NNNNRNRNaEEE
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REFORT

961

169
hi w8 Az Tz An Tn Ae Te Mag.
18 49,7 10 4
18?%52 :

18 U5 51.6 22,78 175.1w 89 km  USceS
08 52
08 LO 20.6 25,0N 122,9E 91 km  USCGS
16 19 51
ek
<16 20 37 e
T
1 L 26 2 22
16 14 31.4 11.68 166.1E 122 km usces
20 07 21 :
19 55 05.3 U43.6N 134.9E 420 km  USCGS
05 40 LO
05 57
05 53 18,5 5,28 151 ,6E 59 km  USCGS
13 05 U3 6 7 '
09 31 72 15 ' g.'é
i 2%
y |
o 7 50 12 430 20 6.3
13 06 20
11%
13 gg 2g
13 3
5 2 L 9 6.0
14 11 18
13 06 51
13 07 O1
-}g og 02
1 0!4 21 14
22,0 62 25
13 01 04.7 50.8s 139.8E 64 km USCGS
13 85 06
& 52
13 06 28 b
13 07 21
14 26
13 07 30
14 27
1307 i
13 07 48
13 07
13 08 03
13 02 31.9 16.08 168,1E 145 km  USCGS
06 01 U6
06 01 47
05 48 39.3 13.7N 93.6E 53 km  USCGS 53-6 PAS
13 37 Y42
Eg = 12 5 !
13 39 33 s
13 43 26
1; tg{; 18
T3 5 32
D0 16 16 13 17 20 4
13 35 43.8 23,58 176.0W 18 lun? uscGs gigpAL
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Date 3TN Phase h m s Az Tz
DEC 6 KP eP Z 15 50 35
Epicentre 15 LO 30.6 8,28
6 KP P Z 16 52 26
T eP Z 1652 29
cT P Z 16 52 30
BX eSKS N 17 03 28
eS NE oy 13
el ZNE 28 4 20
eL N 4712
Zpicemtre- 16 39 31.5 L9.4N
7 80U eP N 00 20 45
8 N 21 32
el N 22%
KP ep Z 00 22 18
CT eP Z 00 22 30
eS 4 25 26
RX eL NE 00 31
el Z v 3 L4 16
Epicentre: 00 18 26.0 R
7 SU eL N 16 33%
Epicentre: 16 29 13,3 25,8
8 SU eL N 03 50%
Epicentre: 03 L6 24,5 23,68
8KP P Z 09 45 09
CT &P Z 09 45 15
Epicentre: 09 36 24.9 1.8s
9 SU eL N 02 55
RX eL 03 10
Epicentre: 02 15 22,0 56.3N
9 KP eP? Z o4 12 08
r8(®) .2 17
CT epP Z 04 12 47
WN el Z 0oL Ly
SU eL N 04 49
Epicentre: 03 58 55.4 14.95
9KP P Z 04270
CT Pn Z oy 27 13%
(p*) 2z 21
e z 28 10
T0 ePn Z oy 27 11
e z 24
e z 28 08
ON Pn E oy 27 13
es* E 28 25
WN ePn Z 04 27 35
8 ZNE 28
CB ePn E 0y 27 51
Sn E 29 13
GP ePn N oy 28 15
Sn N 29 54
KM eSn X oy 29 51
Epicentre: oL 26 03 36.58
9 RX eP ZIN 11 29 46 6 8
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i8 10 08 28 34 35 5 180 N G| e are insufficient data to enable epicentres to be found, but they appear
g 14 06 45 ! 38,3 8 176,0 E 155 km L.y ‘be aftershocks from the region of 34,38 179.2E. On that interpretation,
i0 12~ a4 14 56 39,1 8 178,6 B 5 LB following additional shocks had magnitudes of 4 or greater:

" 12 - 03 29 03 LO.1 S 177.0 B g L4

2 200 23 26 01 uh,8 8 167.7 E 3 4,5 f :

i3 225 133859 35.3 8 178.8 E 8 4.8 61 APR 184 17h 0OL.7 M = 4.0 1961 AFR 419d 08h 02.4 M = 4.0
N 27 23 L7 53.2 L1.78176.7E 8§ 6.3 20h 49.6 M = 4.0 08h 03.1 M =L.O
35 57+ 23 58 23 W.h S176.L E 8 3,9 194 01h 19.5 M = L.O 08h 05.2 M =1L
26 28+ o0y 37 1.6 8 176.4 B 8 L.L 0th 27.6 M= 4,0 08h 10,3 M = L,1
7 28 00 uo 15 .08 176.5 E 5 4.9 01h 28.8 M = 4,0 08h 31.5 M = 4.0
38 28" 01 Ll 14 41,98 176,5E S 3.6 03h 28.6 M = L.1 08h L9.1 M =L.2
20 26 03 24 L8 L42,3 8 176.6 E 8 L, B 03h 31.6 M = L.1 0Sh OL.2 M = 4.0
M 28 0F 38 09 41.6 8 175.9 B 8 L.3 03h Li.6 M = U,1 11h 54.8 M = L.O
22 28 06 32 58 L41.8 8 176.0 B 8 4.0 03h 49.3 M = L.1 12h 24.2 M = L.O
03 28 09 13 08 41.6 8 175.8 B S 3. Okh 03.0 M = L.1 12h 32,7 M = L.
ol 28 09 L2 50 L1.9 8 176.4 B S 3.7 Ouh OL.5 M = 4,0 13n 09.5 M =L.0
05 238 10 0B D2 41,88 175.9E 8 3.7 ouh 24,7 M = 4,0 13h 36.L M = L.O
06 26 40 47 00 1.7 8 175.9E 8 . 3.8 Ohh 32,9 M = U, 13h 38.4 M = L.O
o7 28 11 57 51 L2,0 8 176.3 B 8 3.6 o4h 35.1 M = L.1 15h 05.2 M = 4.0
08 28 12 16 00O 1.6 S 175.8 E 8 L,2 05h 00.1 M = 4.0 16h 21.86 M =L
09 28 23 35 30 1.9 8 175.5 B 8 34 05h 26,3 M = 4.2 16h 35.1 M = L.0
10 28 25 53 of L2,0 3 175.6 E 8 3.4 05h 26.9 M = L.1 17h 49,5 M = L4,2
11 29 00 14 25 39.8 S 175.9 E s 3.1 05h 59.5 M = L.1 17h 53.1 M = 4.0
M2 29 02 26 L8 L41.6 8 175.7 E ] L] 06h 15.5 M = L,2 17h 55.7 M = L.l
113 29 05 54 15 11.7 S 175.8 E 8 3.3 06h Ll.2 M = L1 23h 39.3 M =L.0
b 29 08 00 L5 11,8 8 175.6 E s 3.0
e 29 11 15 35 41,5 S 175.9 E s 2.9
16 29\, 13 D7 AT L41.6 8 175.8 E 8 3.1
A7 29 13 58 It 41,1 8 1744 E 8§ 4.0
18 28 17 33 28 i s176° B 8 3.1
19 29 49 16 10 1.4 8 174.5 B 8 2,8
120 29 23 14 B8 HS708 17598 8 2.8
421 30 01 28 Of 41.6 8 175,9 B 3 3.7
L22 30 02 15 00 41,6 S 175.8 B ) )
123 30 02 21 28 41,8 8 176.0 E s L.0
Lol 30 02 25 38 11,88 176,71 B 8 3.6
125 30 oy 1k 25 39 s 1788 B 8 .4
L26 30 08 47 05 L42.1 8 14,2 E 8 3.
L27 30 09 09 20 41.8 8 176.0 E 8 BT
428 30 09 38 17 1,7 8 176.1 E s 3.6
L29 30 10 27 o4 L1+ S 176 E s 2.9
430 30 12 14 20 WE¥ 8176 B S 3.0
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INDEX OF FELT EARTHQUAKES

A number of aifficulties arisein estimating the distribution of felt
ies in a glven earthgquake. Otservers are not evenly distributed
country, and personal circumstance may prevent them from notieing
Similar shortcomings affect the list of earthquakes felt at any
) Tt may reasonably be assumed that a strong earthguake reported
e township will be felt in another a few miles distant, even though
servatory has received no report. an index of this kind
summarise the data and not the deductions. The following scheme is

ore used.

The land area of New zealand has been divided into numbered rect-
ith sides measuring half a degree,as shown in the accompanying map.
given a number and a name, usually that of the principal
These areas are termed '1ocalities', and

The first section of the index gives the names of places from which
rthquake has been reported felt, classified according to intensity on
fied Mercalll scale., A? indicates that no information is available
the fact that the shock was felt, or that the description is too
se to allow an intensity to be assigned. When the place name is not
'a "locality' it is followed by the number of the locality in brackets.
localities reporting shocks in the year are given in
tical order, fcllowed by the number of the shock in the list of epi-

and the reported intensity. By comparing the reports from & given
ty with thoseof the neighbouring ones, it is possible to form a truer
e of the incidence of felt earthquakes than would be possible from &

1ist of the places reporting each shock.

~ Earthquakes felt in Samoa and on Raoul Island are reported with the
wmental readings Tor Apia and Raoul respectively.
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Three Kings

Te Reinga
Ninety Mile Beach
Doubtless Bay
Kaitaia
Kaikohe

Bay of Islands
Dargaville
Whangarei
Bream Head
Moko Hinau
Kaipara

- Warkworth

Barrier Islands
Helensville
Auckland
Waiheke
Coromandel
Pukekohe

Mercer

Thames
Mayor Is.
Raglan
Hamilton
Matamata

 Tauranga
- Whakatane

31

Te Kaha
East Cape
Kawhia

Te Kuiti
Tokoroa
Rotorua
Murupara
Opotiki
Motu

Tolaga Bay
Mokau
Taumarunui
Tokaanu
Taupo

Te Whaiti
Tuail
Whakapunaki
Gisborne
Cape Egmont
New Plymouth
Whangamomona
Ohakune
Chateau
Kaweka
Napier
Wairoa

AV DBBZIRGE E

233
o

66

1961

Mahia
Hawera
Waverley
Wi

Talhape
Rushine
Hastings

Bulls
Palmerston North
Dannevirke ;
Porangahau
Otaki
Masterton
Castlepoint
Wellington
Featherston
Martinborough
Mt. Stevens
Takaka A
D'Urville Is.
Karamea
Motueka
Nelson
Blenheim
Picton
Westport
Murchison
Glenhope
Wairau
Awatere
Cape Campbell
Greymouth
Reefton
Maruia
Hanmer
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

107

Mt. Somers
Ashburton
Rakaia
Christchurch
Akaroa

Big Bay
Jacksons Bay
Makarora
Lake Ohau
Pulcalki
Fairlie
Timaru
George Sound
Milford
Glenorchy
Arrowtown
Wanaka

8t. Bathans
Kurow
Duntroon
Waimate
Secretary Is.
Doubtful Sound
Te Anau
Livingstone Mt:
Kingston
Alexandra
Poolburn

Resolution Is,
Pillans Pass
Monowai
Mossburn
Waikaia
Roxburgh
Lawrence
Outram
Dunedin
Puysegur Pt.
Poteretere
Tuatapere
Invercargill
Gore
Clinton
Balclutha
Waihola
Bluff
Ruapuke
Tahakopa
Owaka
Stewart Is.



61/2
£1/10

A81/11

A1/12

61/13
61/14
61/19
61/20

61/21

. Seismological
Centre

Jan

Jan

Feb

Feb

Feb

Feb

Feb

5d
MM3

13d
M1

154
M3

16d
M3

ternational From the ISC collection scanned by SISMOS
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03h 3bm
Lower Hutt (68)

olh 29m
opotilki (35)
01fh Y

Kawerau 3hg
Te Teko (34

12h 33m (See isoseismal map)
Sherenden (52); Kotemaori (53);
Waipawa (60); Tangimoa.na (61);
(62?? Eke?ahuna (66).

Gisborne (45); Palmerston North (62)
Matarau, Rangitukia (29); Matawai (36
Bay, Ruangarehu (37); Tuai (L43); Waer
Kuri (44); Gisborne (L5); Tutira (52% )
mahu, Okola, Pari Luahua (57)

Apiti (58); Oruawharao (60); Po heu (
‘IHIaitarem (63); Bushgrove, I’mangaehu i
Gisborne (L5); Wairoca (53); Kimbolton (
Dannevirke (63)

Havelock North (60), '
'"Not Felt' reports were received from

Taumarenul, Seddon, Ohakune, Greytown,
Cape, Masterton, Kawhia, Chateau Tongari
Picton, Te Kuiti, Thames, ra, I
Opotiki, Whakatane, Wainulomata, and
in localities 18-20, 24, 26, 31-34, 38, 4O
11, L7-50, 56, 59, 60, 62, 65, 67-70, 11, |
83, 89 and 90.

19h 20m
Wellington (68) i

10h L2 m
Reotorua (33
0%h 32m

Te Teko (3L)
12h o4m
Eketahuna (66)

05h  L5m
Tadmor (75)

61/28

61/35

61/38

61/u1

61/12

61/L3

61/50

61/52

61/194
61/223
61/22y
61/226

61/233

Feb

Mar

Mar

Mar

Mar

Mar

Apr

Apr

Apr

May

May

) SEISMOLOGICAL REPORT 1961

MM3-L
il
20d
MM

MM3-4
MM2

6d
MML

MM3
MM2

6d
MM3

204
MML

304
M3

1d

5d

MMy

144

MML-5
ML

355

08h L2m
Porangahau (6l4)

21h 13m
Wellington Ese;
Wellington (68

0S%h 56m
Lowry Bay (68)
Lower Hutt EG&;
Island Bay (68

23h 12m
Gisborne ( h?%
Wellington (68)

18h 30m

Wellington, Titahi Bay, Lower Hutt 3 Stokes
Vall Wainuiomata, Khandallah (68); Upper
Hut.te’{é%; Parewell Spit (72); Fabians Valley

(83).

Cheviot (96)
Gebbies Pass (110)
Magnet Bay (110)

06h  O7m

Cape Egmont (L6); Foxton (61); Otaki (65);
Lower Hutt (68); Collingwood {72); Blenheim
(77); Picton (78).
Ohakune (%9)~ Hawera (55),
Wanganui 57): Exetahuna (66).
Khandallah (68)

O7h 12m
Foxton {61)- Khandallah (68); Nelson (76);
Akaroa 110i.

Newlands, Paremata (68); Eketahuna (66);
Hunterville (58).

Hawera (55); Wanganui (57).

21h 58m
Wellington (68)

10h 59m
Farewell Spit (72)

15h oLm
Westport (79)

08h oLm
Milford Sound (120)

03h Llym
Collingwood (72); Karamea (74); Tadmor (75).

0Ch 12m éSee isoseismal map)
Dannevirke (63)
Hatuma, Ngapaeruru (63).
Taupo (1;1?; Tuai 143;; Puranui (48); Waiouru
50); Waitahi 56); Wanganui, Marangai

T3 Taihapenf 8); Ashley Clinton (59); Has-
tings, Waipawa 605; Bulls, Glen Qrua, Marton,
Ohakea, Opiki, Upper Tutaenui (61); Palmers-—
ton North, Bunnythorpe, Mangamutu, Linton,
Ormondville, Pahiatua, Tokomaru (éz); Danne-
virke, Hatuma, Motea, Oruawharo, Ruaroa, Te
Rehunga, Te Uri, Waitahora (63); Porangahau,
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J 27d 13h 00m
R85 0 M1  Paraparaumu (65)

" 08h 26m (See isoseismal map)
il ﬁgu Milford Sound (120); Beaumont fms).
MM3 Haast (103); Bruce Bay (104); Wanaka (12(1,);
Te Anau (130); Fruitlands (133); Naseby (135);
Eastern Bush (13?}; Dunedin (145); Hedgehope
(150); Glenledai (153).
MM2-3  Manapouri (139); Roxburgh Eﬂcz;.
MM2  Cromwell (133); Tuatapere (1L8).

1 Jul d 14h 05m
f1/ee ?M} Collingwood (72)

2 Jul 104 16h  30m
g/ MMy Waitangirua (36)
MM3  Motu (36)

Jul 114 10h  52m
piieas MM3  Gisborne (L5)

NEW ZEALAND SEIS

Herbertville, Rotokai, Wanste
Paiaka (65); Masterton, Alfr:
Bush Grove, Hukanui, Kopuars
Mount Bruce, Tawataia, Whanga
kona, Tinui (67); Hikawera, Li
MM3-l4  Napier (52); Blackburn, Wail
pukurau 60; ; Bulls, Field
Ngamoko (63); Levin (65); 1
ville, Mount Bruce ; Fea
Longbush, Pukeatua (70).
¥M3  Kawhia (30); Mangalkino (32); Opo
Ongarue (3?) ; Tongariro (40);
Tiraukawa (58); Ashley Clinton,
(59); Hastings, Havelock North,
pawa, Waipukurau (60); Foxton,
Palmerston North, Ashhurst
Komako (62); Dannevirke
Waitarere Beach (65 é-) »
Man, o, Waingawa (66); P
(675; Wellington, Baring Head,
Greytown (69); Carterton, |
Head, Te Wharau (70). y
MM2-3 ((}v?vlomoko (51); Aramai (60); N

MM2 Tihoéa :(th:); ;(mé.rg:)tra; (53); Maste
Khandall ; Pounui ;
rongomai 269;; lart r m#

L5

The northern bo

defined by 'Not

31-34.

61/23L May 154 45h 49m
MM2  Dannevirke (63)

61/235  May 214 05h 15m
MM3  Lowry Bay (68)

61/239 Jun 3d 00h 37m
MM1  Gisborne (45)

61/241  Jun Zd 12h  28m Fasy
M¥4-5  Collingwood (72
MM3  Tadmor (75)

61/242 Jun 74 15n 29m

E

61/265 Jul 184 14h 32m
A/6S5" 9% s ohine Cli9)
61/267 Jul 244 23h 05m
s MML4=5 Bruce Bay (104)

61/271 Jul 234 16h 27m
% MM3  Murchison (80)

61/273 Jul 2ud 16h 11m
MM5 Foxton (61)
MML  Levin, oE.ax§. Ohau, Paraparaumu (65); Martin-
borough (70).
MM3-4 'I'laima(agé.z;o (L49); Hawera (55); Kelburn, York
B .
MM3 Pawreparaumu (65); Lower Hutt, Porirua,
Wellington gg?
MME-, Canvastown
mé Palmerston North (62); Dannevirke (63);
Wellington (68).

MM1  Bunnythorpe (62)
?  Wanganui 572 é 'l;.‘codville, Palmerston North
5

262 ; Otaki : Titahi Bay, Porirua East
68); Murchison {80].

MML  Weikanae (65); Johnsonville, Te
MM3-4  Raumati ( 5')5- Khandallah, York ghts ii? ;gl;ims?gm
MM3 fgga)apamunru f65}; Wellington, )
- . 264 0%h 19m (See isoseismal map
o9 61/276 Jul Ze 9 marama, Rangiruru (26); Whakatane (27);
245 Jun ihd 17h 2?:1: Cape Runaway, Porporo Valley, Aorangi, Hicks
MML  Taihape (58 éSFoxton (61). - Bay (29); Murupara (3U4); Opotiki (35) ; Owhena,
MM3  Wellington ; Paraparauma Whatatutu, Otoko, Puha (36 ; Tokomaru Bay,
MM2  Dannevirke (63); Raumati (65) Tauwhareparae, Kaiangawahia, Te Puia, Tolaga

(66).
MM1  Bunnythorpe (62)

61/249 Jun  46d 411h  05m
MM4  Murchison (80)

61/250 Jun 184 13h 55m
MM3  Putaruru (32); Wairoa (53).
MM2  Waipawa (60)

61/252 Jun 23d  Oluh L6m
- M4 Karamea (74); Tadmor (75).

B Mangatuna (37); Morere (LL); Wairoa (53);
G124 Orous (61); Hatuma, Waitahora (63);
Otaki Beach (65); Masterton (66); Longbush

70). _

M Chiltern (18); Paeroca, Whangamata (21); Roto-

2 o-rangi (24); Matamata (25); Ohauiti,Te Puke,
Lower Kamai c26); Hicks Bay, Te Araroca (29);
Kawhia (30); Galatea, Waiohau (3L); Opotiki,
Ruatoki, Pihanga, Waimana (35); Motu, Wai-
tangirua, Te Karaka (362; Panikau, Tokomaru
Bay, Te Puia, Hautanoa (37); Uruti (38);
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61/288

61/290

61/292

61/293

61/297

61/307
61/310
61/317
61/321
61/323
61/324
61/326

61/3L8

61/352

Aug

Aug

Aug

Ang

Aug

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Oct

Oct

“\_Seismological

Centre

MM2
MM

18d
MML

254
MM2

264
264
304

MM2

84a
MM3

204
MM2

ternational  From the ISC collection scanned by SISMOS

16h LBm

Napier (52)

13h 27m

Cromwell (133)

15h  3Lm ;

Tokomaru Bay (37)

00h 10m

Haast (103); Wanaka (123).
14h 1

Taupo, Broadlands (41); Wai
Waingake, Ormond, Tiniroto, Ma:
Gisborne (L5); Wairoa (Sz’»); Wai
Waipawa (60); Kimbolton 612-_
Dannevirke (63); Masterton &6
(67); Porirua, Wainuiomata, York
Awaiti, Martinborough (70); G
Ocean Bay (78).
Karapiro EE‘S;; Canvastown (Z?} .
Wanganui (57); Bunnythorpe
All places north of localities
20, and south of localities 73,
reported 'Not Felt'. Between
'Not Felt' reports were also r
places in localities 20-27, 2
47, 55, 62, 66-68, 70 and 73.
imply that there are no felt rep
these same localities, ; i

15h 17m .
Eketahuna (66% 3 Wellington (68
Bunnythorpe (62); Foxton (61);
Paraparaumu, Lower Hutt (68).
Dannevirke (63); Wellington, York
17h 10m -,
Masterton, Eketahuna (66); Porirua
Lower Hutt (68) ¢ o g
Bunnythorpe (62); Dannevirke (63).
Foxton (61); Kelburn (68).
14h 55m : .
Waipukuran, Waipawa (60).

08h L7m
Lowry Bay (68)
Karori, Wellington (68). "

2m
Dannevirke (63)
08h 00m
Motu (36)
15h 24m
Dannevirke (63)
17h 27m
Dannevirke (63)
12h s54m
Porirua (68)

07h Llym
Dannevirke (63); Lower Hutt (68).

61/358
61/360

61/364

61/366
61/370
61/375
61/376
61/378

61/381

61/383

61/38L

61/385
61/390

61/39L

Oct

Oct

Nov

Nov

Nowv

Nov

Nov

Nov

Nov

Nov

Nov

Dec

Dec

Dec

D SEISMOLOGICAL REPORT 1961

224
MML

224
MM3

2ud
M2

27d
- MM3

294
MMA

29d
MMl
MM3

1d
M3-L

12d
ML

27d
¥M5

MML-5
MML,

359

16h L3m
near Rotorua (33)

17h m
Awakino5z33}

10h 15m
Cromwell (133)
Tuatapere (1L8)

Queenstown (132); Dunedin (1u5).

10h 19m
Cromwell (133)

Ouh 15m
Dannevirke (63)

02h L9m
Murchison (80)

18h O7m
Wanganui (57)

03h 58m
Wellington, Lowry Bay (68)

07h O?m
Karamea Zu)- Tadmor (75),
Westport 795; Murchison (80).

12h 06m
Dannevirke (63)
23h 1?m

Motu (36): Te Puia, Tokomaru Bay (37).
East Cape (29); Gisborne (U5).

14h 50m
Acacia Bay (L1)

14h 14m
Gisborne (U45)
23h  L7m

Fern Glen, Te Kopi (66); Martinborough,
Hikawera, Te Awaiti, Waikoukou, Waimoana (70).
Masterton, Craigie Lea (66); Rongotal (68).
Mahaki (lly); Waltahera (45); Raurimu (u?);
Puketitiri { 2&- Omoana (56); Marangai 5;);
Hunterville ?5 5; Poukawa, Waipukurau (60);
Foxton, Linton, Opiki (61); Makairo, Wood-
ville (62); Motea, Te Uri f63); Trimbledon
(€L4) ; Muhunoa West, Raumati South, Shannon,
Waikanae Beach (655; Masterton, Bideford,
Bush Grove, Eketahuna, glin'brg:n, HTulcanoui ,0
Kopuaranga, Mt. Bruce, Ovingdean, Te Ore Ore,
Whangaehu, Wairere (66); castlepoint (67);
Baring Head, Porirua, Mahina Bay, Tawa,
Titahi Bay (68); Cape Palliser, Greytown,
Palliser Bay, Pirinoca, Waiorongomai (69);
Eringa, Gladstone, Morriscns Bush, Ngapuhi,
Ponatahi, Puruatanga (70).

Waitangirua (302; Mangakino (32); Ngakuru
(33); Tokomaru (37); Owhango (595- Hautu L0);
Blihan, Purangi, New Plymouth (47); Ruku-
moana (48); Raetihi (L9); Taurewa {50);
Hawera, Patea (55); Waitahina, Waitotara,
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Waverley (56); Okoia, Parihauhau
Taihape, Ngaurukehu, Ohingaiti,
Otane (éo); Bulls, Marton,

Fellding, Bunnythorpe, Kimbolt
Mangamaire, Toi Flat f62}; Dann

Porangahau, Hatuma (64); Otaki

L

EARTHQUAKES FELT WITHIN STATED LOCALITIES

B {es in which earthquakes have been felt during 191 are
phgggﬁtzleorder, preceded by their number on the reference map,
following the name of the locality is the number of the epicsntgg_
by the maximum intensity (in brackets) reported within the :
by the locality name. The instrumental magnitude may be foun
epicentre list, and the places that act.uglly reported the shock fr«
~of 'Places Reporting Felt Earthquakes'.

Alexandra 257 (3), 307 (?), 364 (u), 366 (2)

Akaroa 50 (u)

_' Awatere L2 (L)

 Blenhein u3 (b)), 273(2-3), 276 (3), 3% (3)
Bruce Bay 257 (3), 267(4-9

o A2(0. e . 230 3R

S

Paraparaumi, Muhunoca East (65);
Valley, Pauatahanui, Trentham
Harbour (73); Riwaka Valley
(8
MM2  Hicks Bay (29); Mahoe (L7); Ma
8
MM1  Qruawharo % Llewood (L7)
by numerocus 'Not Felt' reports.
61/L17 Dec 2
MM3 Kelburn, York Bay (68).

Eastry '(66); Pongaroa (67); Welli
birnie, Linden, Lower Hutt, Orong
ton, Pirinoa, Tapokopoko, Te }
Martinborough (70); Takaka (72)
Opouri Valley, Waikaksaho (?7§
(78); Nikau Bay (79); Seddon
Ohakea (61); Porangahau, Motuo
Mangles Valley (80).
(ng_;

(68); Ocean Bay (78); Waipapa
The limits of the felt area are ¢
seismal map.

2d 13h 58m

61/L46 Dec 314 22h 1lm
M3  Ohakune (L9)

Cepe Campbell 394 (3)
Cape Egmont 43 (L)
Castlepoint 233 (L), =276 (3)
Chateau 233 (L), 394 (3)
Cheviot L2(3-)
Christchurch u2 (3)
Coromandel 276 (3)

UNCONFIRMED FELT REPORTS

The following earthquakes reported to the Observatory
firmed elther by instrumental reading or by an independent repor:

1961 Jan 174 23h 273
T 0a o gggggg%cllgthzj Dannevirke 12 (2), 233 (5), 234 {2), 2542}, 27 {2;
19h 09m Norfolk Is, 288 (2), 290 (2), 321 (2), 32L (3), 3
21h 10m Norfolk Is. 352 (2), 370 (2), 383 (1), 39 (4
21h 28m Norfolk Is.
Feb 3d 16h 10m Te Arocha (25) D'Urville Is, 394 (3)
a
la ol oo Vertingion (&) East Cape 12 (3), 276 (u), 38 (3), 39 (2)
M 294 (0) 0
o 3196. (‘%511-;1 §5$ %::gm gﬁ Featherston u2 (L), 233G-3, 394 (L)
May 54 01h 31m Kawerau (3l 263 (3!
Gisborne 12034, W1 (3 233 (1), 239 (1), ;
g e e e mee BB G U
224 19n 14m Bruce Bay 5104 257 (3)
ey :gg ???g ggm Weitangirua (36) Gore 57 {3
o Nukualofa, T
Nov Ld 17n odm wanganuiatsﬁnga Haast 257 (3), 317 (W)
174 03h 02
v o p %i':tt% :u?arrier ‘Hamilton 276 (3)
Dec 294  early morning Waiheke Is. (17) Mactings 12 (4), 233 (&), 250 (2), 292 (?), 394 (4
Hawera U3, 50 (2), 273G, 394 (3)
Kaikoura 39 (1)
. Karamea 226 (L), 252 (L), 381 (L)
Kaweka 233(2-3)
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30 Kawhia 233 (3), 276 (3), 39 (3) : \ AND_SEISNOLOGICAL REFORT 1261
132 Kingston 364 (2) 276 (3)
13 ‘Tawsence 257 (1) - J 233 (3), 39 (3)
70 Martinborough 233 (L), 276 (4), 39u (5) S ) Tokoroa 233 (3), 250 (3), 3% @)
i ] 384 (L)
66 Masterton 12 (4), 20 (3), L3 (3), 50 (3), 1 Tolaga Bay 12lsy, wetu), HOAN,
245 E 3 276 Eh}: 288 Eh;. 290 Eh;, E .. 12 (3), 233 (4), 276 (3), 3% (1)
25 Matamata 276 (3) : 257 (2), 364 (3)
120 Milford 224 (5), 257 (u) i 257 (3)’
Waihola
38  Moksu 276 (3), 360 (3) 12 (4), 250 (3), 276 (L)
139 Mconowai 257 (3) 257 (3) 317 (W)
36 Motu 3;‘; 53_;. 226 (4), 2w (3}'._252 (L), 381 - 3), 50 H' 233 (L), 273 (),
- 2 _ 276 E }: 576 EB; 394 (L
80 Murchison 249 {ug 274 (3D 273 (8)5: 375 (1), 518
39 (2 % § Waverley 233 (4), 394 (L)
_ I\ 1 (2),
3L Murupara (3 3, 276 (L) f8 Wellington lsg E ’ ag i : gg i : '.3’2 Eg : 21;3 31
52 Napier 12 (4), 233G-0, 297 (4) 252 : g'gg it ¥ 333 E % g% Eb ; gzg g .
76 TNelson 12 (3), 50 (L) - gz 3 : 378 = : 3Hbdy W17 03
47 New Plymouth 394 (3) 4 5 Westport 223 (3), 381 (3), 39u (3)
49 Ohakune b3G-1), 265 (3), 273G-0, 394 (L), Wi (3) Whakapunaki 276 ()
35 oOpotikl 10 (3), 233 (3), 276 (4) Whakatane 276 (u), 39u (L)
65 Otaki 12 (3 u3 (u), 233 (L), =2u2 (4), 2u5 : 233 ()
223 U B B W L e
62 PalmerstonNorth 12 Eh;, 233 Ehg 245 E‘I;, 273 (2),1 16
288 (3), ol (b
78 Picton 276 (3}, 394 (3)
6l Porangahau 12 43), 28i(3), =55 (L), 395 (5
135 Ranfurly 257 (3)
33 Rotorua 1L (3), 358 (?), 394 (3)
142 Roxburgh 257(2-3)
59 Ruahine 12 (L), 233 (L)
58 Taihape 12 (3), 50 (3), 233 (L), 2u5 (L),
72 Takaka 42 Eh}, 43 {ug. 19u (b)), 226 (L),
261 (3), 394 (3
39 Taumarunui 233 (3), 394 (3)
44 Taupo 233 (L), 276 (L), 385(3-L)
26 Tauranga 276 (L)
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ssrvatory staff were published: i
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8-109

8-110
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During 1961, the following papers by members of the Seimnl’?g_i

New Zeasland Seismological Report, 1955.

F.F. EVISON: Rock Magnetism in Western Europe as an Indica
Continental Growth. | U

Geophys. J. 4, pp 320-335. PE

The paleomagnetic interpretation of rock magnetism has 1
creasingly elaborate setof geodynamic postulates, which
polar wandering, continental drift, and the rotation
and parte of continents, An alternative approach is
the hypothesis of widespread continual plastic flow of ba
Remanence data for western Eurcpe are analysed from th:
sasuming that the position of the poleshas ‘always been !
same as at present. The inferred pattern of flow is
hiuh-standing interior,and towards the north-eastern At
The amount of Tlow increases with the age of the rock;
ed rate of flow is indicated during the Hercynian revol
relatively slow rate in more recent times. These resul
accord with the concept of continental growth by plastic
gravity.
G.A, EIBY and M,G. MUIR: Tables to facilitate the study |
Earthguakes.
A set of travel-time and other tables for earthquakesat i

to 15° and depths down to 0.05r (348 km), based upon the
Teffreye and Bullen, but with the argument in time ‘at in
1 sec,, and with depths interpolated to 0.002r. Th
intended for the determination of epicentresand focal dep
quakes recorded at a network of local stations,

F.F, EVISON: Ear‘thquaka‘a in New Zealand.
N.Z. Offieial Year Book, 1961,

A brief account of the seismicity of New Zealand, and it
background, the activities of the Seismological Observat:
ton, and the principal New Zealand earthguakes in 1961,

F.F. EVISON and P, WHITTLE: The Antipodal Location of
and Oceans.
Geological Mag., 28, pp 377-379.

Five-sixths of all the continental area on the Earth'
antinndea in aneanis maciena. This nroportion is not

1 the assumption °

‘F.Z. Engineering, 16, pp 315-316.

Present knowledge of New Zealand seismicity does not permit the con-
i = = the 'gguntga where major earthguakes
3 cant s frequent, or re magnitude of the larg-
est foreseeable earthquake is l'ea'a than elaewhcg. i
:;:1: }ha caﬁtqfor bui%d.uibg;icode purposes should thereforebe based
2 oundation characteristics rather than an

S e o upon consideration of

clusion that there are areas of
‘are signifi

Any attempt to
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' LIST OF MAPS

3, 1Isoseismals for the Earthquake of 1961

4. TIsoseismals for the Earthquakes of 1961
and 1961 Jul 4

5. Isoseismals for the Earthquake of 1964 Jul
6. Isoseismals for the Earthquake of 1961 Dec :
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circles indicate an uncertainty of 15 miles (24km.)
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