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SCIENTIFIC STAFF 1966 INTRODUCTION

The form and lay-out introduced in 1964 and slightly modified in 1985
retained in the New Zealand Seismological Report for 1966. Its general
acter and arrangement can be seen from the list of contents. Details

ork and instrumentation are followed by both instrumental and

1 data for New Zealand earthquakes, come the readings of

WELLINGTON iistant CdTT‘"u.?.F.L.E details of publications by staff members, and the usual
maps.

Superintendent: R.D. Adams, M.A., M.Sc. (N.Z.);
Ph.D. (Cantab.) The mtroduchlor of the comnutﬂl“, and the changing requirements of the

< : . I and other users of our data have resul-

Seismologists: R.ﬂr.‘ ,}yms, B.S¢c.; G.A. Eiby, M.Sc.; : e delay saT O:'krﬂl."—: Report. That lost time was not

ﬁ‘r_.“a"c‘.lB'SC‘;,_ = N made up is also d 1 uqu, to the occurrence of the magnitude 7

R.ll. Hamilton, B.S. 0 M.A., Ph.D. (Calif.); : e a 1 3 ¢ Majy .'wt.ia] Report dealing with this

?‘G' Muir, M.Sc.; -J. Randal] » MaBe.; ‘and its s (E is already published. Other sections

-4. Thomson, H.S;c. : data are already availsble in ITFJT"J.‘;LI‘pt form. Copies of these ma-

Senior n ts can be made available to users with special research n is, on
Technical Officer: R.H. Orr. lication to the Observatory.

Technical Officers: M.A. Lowry; R.C. Martindale. Al e o Tat c‘.;f in‘ppawmcm to the recording network,

Technicians: A.M. Bould (to July); C.F. Butler (to E 1 1 ed on blying islands and in inadequately covered

August); C.M. Fisher:; C.E. Lock (from rts o e Sout uipment at several existing stations has been
May); R.D. Maunder. Details are given in the section "Stations of the New Zealand

APIA

Observer-in-Charge: P.D. Miller, B.Se.
Observer/Technician: I. Anapu.

RAROTONGA

Observer-in-Charge: A.G. French, M.Sec.

RAOUL ISLAND

Observer:

SCOTT BASE

Observer: R. Vickers

International  Fro
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STATION FPOSITIONS

STATIONS OF THE NEW ZEALAND NETWORK

THE NET INDEX OF THREE-LETTER STATION CODES
WORK IN 1966 Throughout the tabular sections of this Report, stations are identi-
fied by the international three-letter code abbreviations allotted by the
0.8. Coast and Geodetic Burvey. Codes for stations of the New Zealand net-

work are listed below: -

. & ali 7 Febbies iPZ ar 2=t RAR
3 :‘LW Zealand Seismograph Network not only covers the two main is- ié;imqh i;‘_Ir Egzbornepass EI-’Z IR?F;XEESE; ROX
I-’-w ?raTn:w :)T'op(,\" ‘*L.*_"r.c'uc'lr s 15 in e-ﬂtﬂm'r territories Auckland AUC Kaimata KAT Scott Base SBA
- 3 Bunnythorpe BUN Karapiro KRP Suva SOV
Campbell Island CBZ Mangahao MNG Tarata TNZ
teau CNZ Milford Sound MSZ Tuai TUA
5 of ﬂ” Chatham Island CIZ Monowai MNW Waipapa Point WPZ
Bives some use- Cobb River COB Mount John MJZ Wairakei WNZ
East Cape ECE Onerahi ONE Wellington WEL
Raoul Island RAO
ished during the : The full
rument on the Chatham Islands
) was not inst until Decem-
ion on the island om 1};2 to 1941,
- -5 s bt INDEX OF STATION POSITIONS
s the
_.ncm L in bles in the s
usion should re b f t} etention of the old name. 1 E LONSITUDE ALT GEOCENTRIC DIRECTION COSINES
DM M A B C

D cont

Willmore
:thl
land's other

171 46 38 706 -=0,961 070 =0.138 BB3 =0.233
171 46 30 2 -0.961 482 =0,13B 979 ep.237
174 46 41 79 =0.798 711 +0.,072 996 =0.597
175 38.1 E 60 =0.762 783 +0,058 225 =0,644

station at
2! on a 159 09 33 ¢ 30 =0.599 744 +0,114 B51 =0,791

£ Jutmn_. was est

i 5
i S
3 s
: 5
5 5

35 55
32

45 =0.720 923 =0.043 266 =0.5691
1116 ~0.774 682 +0.,060 322 =0.629
44 213 =0,749 B24 +0,095 603 =0.654
32 40 =0.793 026 +0,020 128 =0.608
8121 E 3c -0,782 622 +0.027 021 =0.621

vwwwn
nmmmx

38

24
32 173
T
28 ¢

225 0,719 365 +0,092 861 =0.688
B2 =0,730 944 +0,110 432 =0,673
64 -0.788 423 +0,061 530 =0,612

10C0 =0.711 861 +0.119 558 =0,692

395 =0.758 B62 +0.059 968 =0,64B

Sl B

S LY R
(L RLRY RS
mmmmm

()

155 -0.683 548 +0.150 055 =(.714
35 =0.697 720 +0.149 363 0,700
3p =0.809 242 +0,079 881 =0.582

110 =0.873 304 -0.031 743 =p.486
28 =0.875 499 =-0,322 584 0,359

£ B

A L

ch mf‘m"mctmn can be Dlmp-

: er the Ll ng at Onerahi was in
.._,r.nl].at.ir_m of juartz crystal cloq e Ny L

AN Os e O
W Wy
- E mmm

o s n

[V LS PTR
R

i
I oy

106 ~0.691 421 +0,130 458 =0,710
38 =0.,206 194 +0.048 529 «0,577

5 =0.950 524 +0.025 601 ~0.309
123 =0.773 432 +0.076 103 =0.629
274 -0.780 343 +0.038 B39 -0.624

~ &

D0~ AT

TR — TR0 )
wvwn
N
AN
mm

s o

€ Cm )8
@
W G

Y

122 =0.750 478 +0.068 735 =0.657
350 =0.781 416 40,053 234 e(0.621
15 =0.675 767 +0.133 196 =0,724
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INSTRUMENTATION AND LITHOLOGY
NEW ZEALAND SEISMOLOGICAL REFORT 1966

trol of the Observatory and is now a normal station of the network. The
nearby Wood-Anderson station at Tongariro has been dismantled.

Foundation: Volcanic ash and lava.
TIMING ARRANGEMENTS Willmore I Z 1.0 0.25 41,900 at 0.2 sec

The Seismological Observatory is administratively responsible for the ,  CHATHAM ISLAND
New Zealand Time Service, which broadcasts 15 sets of time-signals daily Foundation: Clay over basalt.
through the stations of the New Zealand Broadcasting Corporation. These Wi e 1.0 0.25
signals, whose error seldom exceeds 20 msec, are automatically impressed Willmore II 2 ;'? L.g&
upon the records at all stations within New Zealand except the strong-motion NE (=0 R0ED
station at Bunnythorpe. The arrangements used have been desecribed by B.H. o nORRl Hat
Olsson (N.Z. Journal of Science and Technology, Vol. 37B, pp.115-8, 1955 B COBE RIVER
Sep.). Minute marks are derived in most cases from & quartz crystal clock, Foundation: Schist.
the remaining stations having an electric pendulum clock of the Synchronome . 1y
type, or a marine chronomateE fitted with electrical contacts.y Stations Wood-Anderson E 0.8 STl
of the World-Wide Standard Seismograph Network have the timing arrange- FAST
ments usual at such stations. At Suva, the operator records several time- Saive
signals a day by depressing a hand-key when the signal is heard. Foundation: Mudstone and sandstone.

Willmore II Z 1.0 0.25 5,200 at 0.% sec

CAFE

GISBORNE
STATION INSTRUMENTATION AND LITHOLOGY Foundation: Alluvium on Tertiary mudstone.
Stations are listed in the alphabetical order of their international Willmore 1 & 19802 ki By £1s

three-letter code designations. Pendulum and galvanometer periods To and GEBBIES PASS

Tg are given in seconds. The damping of electromagnetic instruments, when S o

not ted, may be assumed to be critical. Magnifications listed are for Foundation: Rhyolite.

th 0] i od y f i- i - % : L i 1 - 5 = 3 r §

the period of maximum response unless some other period is stated Wood—-Anderson N ). 8 crit. 2,800

Instru . Mo iEaG k| v

Instrument Compt To Tg Damping Magnification EATMATA

AFTAMALU Foundation: Moraine and river gravels over Tertiary mudstone and
s 4 idstone.

World-Wide Standard Station. sandsyons

Foundation: Basaltic lava flows. Wood-Anderson ¥ 0.8 erit. 2,800

X

Benioff ZNE 1.0 0475 12,500 at 1.0 sec This instrument is oriented so that component lies north-

Press-Ewing ZNE 15 100 750 at 15 sec

APTA
Foundation: Coral sand on Recent and Pleistocene basalt.
Willmore I (Photo-cell amplifier used with pen-and-ink recorder).
Z 0.7 0.5
AUCKLAND MANGAHAO

Foundation: Volcaniec beds on Tertiary sandstone and mudstone. Foundation: Greywacke

Willmore

(Photo-cell amplifier used with pen-and-ink recorder). Willmore IT
= 8 5 Willmore I

7,600 at 0.8 sec
M5 MILFORD SOUN
kL . MILFORD SOUND
I < Foundation:
I 1 Without automatic time-signal recording.
idation: Gravels, silts, and sands. tlimore 11
Imamura Z b ¥

250 . MNW  MONOWAT

CAM L ISLAND
Foundation: Basalt.
Z

Willmore II 5,000 at 0,25 gec

Geophysical Survey for vol-
g 5 ] (o] rvatory

1e COO-

International
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ZEALAND SETSMOLOGICAL RE NTATION AND LITHOLOGY
WATFAPA POINT

ndation: Basalt. Foundation: Sand overlying Jurassic sediments.
Wood-Anderson E 0.8 erit D¢ Willmore 2 1 0525 3,000 at 0.2
RAO ISLAND WNZ WATRAKEI
Foundation: Volcanic rock. Foundation: Pumice breccia.
Willmore I1 0525 L a 25 sec Willmore T Z 1.0 0.25 300 (approximately)
RAROTONGA

World-Wide Standard Station.
Foundation: Basalt.

Q0 at 0.
proxima
Approxima

d-Wide Standard

iation: Fr lava-flows.

Foundation: Hard fine-grained calcareous marl.

Willmore II C 6,500

Foundation: Pleistocene mudstone.

Willmore II f 0.25 7,000
;ARIRO

trument is oriented sc 18 e X co lies north-west.
is led 1 22 ag e "

International From the
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PRINCIPAL NEW ZEALAND EARTHQUAKES IN 1966

The two largest shallow ea

rthquakes of the year were that near Gis-

borne on March 4 (Epicentre 66/104), and that near Seddon on April 23 (Epi-

centre 66/180). The felt
earthquakes caused minor damage
gion, and have been the subject
studies.
Zealand Department of Scientific
respectively.

that are not

areas are shown in Maps 3% and 4.

Both these
to older structures in the epicentral re-
of special seismological and engineering

These have been collected and issued as Bulletins of the Nay

and Industrial Research, Nos.194 and 199

The epicentres given in this report are those obtained by
he routine procedures of the Observatory.
usually included could be used.

In the special studies some data
They should therefore be pre-

ferred except in those cases where a set of epicentres determined by acon-

sistent method is necessary.
gives the following solution: -

Origin time:
Le ude:

Long

Vo S

the Wairarapa earthg
2d more damage; ye

the felt area was about

wke's Bay and

t8, 1= the

1 d intensit

areas of
Taruheru Rivers.
water and gas mains broken.

structures were not
some proact 100 year
in earlier earthqu had been
came to light.
dings in a poor state of repair,
subsequently demolished. There

The earthquake was accompa

For the Gisborne earthquake R.M. Hamilton

uakes of 1942, only the Westport earthquakes
t it was not an exceptionally large shock.

200 km, covering the East Ca penin=
the eastern Bay of Plenty. Gisborne, with
large centre of population in the dis-
ies of MM7, though MME was reached on some

unconsolidated sandy ground near the ‘mouths of the Turanganui and
Many chimneys were cracked at the roof-line, and some

materially affected, but older brick masonry,
s old, suffered damage. In many cases damage
concealed rather than repaired, and ag

Pieces fell from the parapets of two old industrial buil-

and these and some other structures were
were no casualties or loss of life.

nied by some 50 foreshocks and 513 after-

shocks, most of them having epicentres within 10 km of the main shock.

The Seddon earthquake, named after the chi

township affected (popu-

lation about 600), had an epicentre ir fook Strait, about 35 kmaway. The
preferred solution, by R.D. Adams, is: -

Origin time:
Latitude: 410

Longitude: 1740,

Focal depth: ‘
Magnitude (Mp): 6.1

A sequence aftershocks wa

1966 Apr 239 06D 49 40S.5

~648
52E
km

s recorded.

earthquake extends from Taranaki to Hokitike

la, but apparen

at Seddon waschiefly confined to the breaking of chimneys, and is

tlydid not include Hawke's Bay. The damage
mainly

sistent with an intensity of MM7, though two isolated reports have bgen
[=]

essed at MMB.

From the ISC collection scanned by SISMOS

ddon is built

ipon =i and coarse gravels up to about

Fiordland, but not in eastern Otago.

\ND' EARTHQUAKES

This cannot be considered agood foun-

a seismic point of view. Practically every house had chimney

household goods. Railway lineswere affected, water—
ectricity and telephone services failed.

¢, overlying mudstone.

Minor demage to old structures on poor foundations was also experien-
in Ward, Blenheim, and Wellington. Inmost cases, old damage or foun-
settlement ceontributed to the result.

hallow shocks with magnitudes above 5,the close group-

H 2's Bay s for special comment. They occurred

/87), Jul 27 (66/309) and Oct 9 (66/401), and had

tudes of- 5.0, 5.1, and 5.2 respectively. All three were felt in the
1 ~Dannevirke area, but the number of reports is substantially lar-
for the July 27 shock, and its felt area extends to include Ohakune and

Waiouru.

bt
Ja
d

On May 31 a shock of magnitude 5.0 (Epicentre 66/223) was widely felt
iroughout the province of Marlborough. At Kekerangu the intensity reached
chimneys were damaged, crockery fell from shelves, and doors flew open.
1t area extended across Cook Strait to Wellington, where intensities
and MM4 were reported. Surprisingly, no reports were received from
f Kaikoura. BSeveral ershocks were reported, but only one (Epi-

& ), of magnitude 3.8, was instrumentally confirmed.

The magnitude 5.4 shock of Feb 26 (Epicentre 66/95) was centred to
the north of Lake Waekatipu, and was felt throughout southern Westland and
All reported intensities were MM4.
southern shock, of magnitude 5.0 on Jul 7 (Epicentre €6/278), is rather
r than usual for shocks in t region, the northern part of the Hawkdun

An aftershock (Epicentre 66/279) had g magnitude of 4.4. Both
were felt at Omarama with an intensity of MM5, and as far as Oamaru,
; and for the first shock only, Dunedin. Another large shallow shock
Fiordland region occurred on Aug 30 (Epicentre 66/354). Although
¢ magnitude was 1, the ntral region is not inh ted, and the maxi-
m reported intensity was 1 ; at several places near Lake Wak pu.

=]
a

activity has followed its usi pattern, but the estatl
"aph stations in the south of the country is ma
to many more Fiordland earthguakes. Most of
- The largest of those de i land shocks
) al depth of 1 i a magni-
hout South :
% shoc!
1 t the deepes ;
Almost all felt intensities reported were
erceptibility extended to include Stewart Island.

record
the area of

lower f (Ep ntres 66/511-
ot usua shocks as de

Th

pth, but much of the epicentral
wise to base an argument on the

ion, the most important deep shock was on Aug
the epice (66/351) about 100 miles north
was 240 km, and the felt area extended over
land from the Bay of Plenty to Dannevirke

nitud
Bay of Pler

shock of Jun 274
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km beneath northern Taranaki, was extensively felt over the southern part
of the North Island, most intensities bei g about MM4. A doubtful report
was received from Le Bon's Bay, on Banks' Peninsula. The largest shock
on the same day at 21h 47m, reached magnitude 6.0 and had : )
km and an epicentre about 3 1 south of Opotiki. T

felt, throughout the provinces of Hawke Bay and Wellington, and in the
Bay of Plenty. The only reported intensity above MM4 was experienced at
Tokomaru Bay (MM5). *

Several small shallow shocks withunusual (but not unprecedented) epi-
centres occurred near Waitakaruru, on the Hauraki Plains, on Jul 4d (Epi-
centres 66/267, 268, 269). The magnitudes were 5.2, 3.3 and 2.5 respec-
tively. About 8 shocks in all were reported felt, but the others cannat
be instrumentally confirmed. The "Hauraki Plains Gazette" describes the
largest shock as "quite severe", but this must be read in conjunction with
Ehe fact that shocks in this district are relatively uncommon. A shock st
22h 27m was said to reach MM5 at Wai takaruru, and is also reported at lesser
intensity from Hoe-o-Tainui and Maramarua. ;

Another unusually placed earthquake was that felt at Waipu, in the
thland Peninsula, on May 10 (Epicentre £6/199). The magnitude was 3.9
the maximum felt intensity MM4.

Nor
and
o IIr' -Ian_uary, & swarm of more than 100 felt earthquakes occurred in the
vieini of Coromandel, but nearly all were too small and shallow to record
instrumentally.

On July 24, a steam eruption occurred from Mount Ruapehu. Volcanic
tremor was recorded on the Chateau seismograph, but no other increase in
seismic activity was noticed.

From the ISC collection scanned by SISMOS

INSTRUMENTALLY DETERMINED ORIGINS

chronological list of the origins of New Zealand earth-
ry of the determinations included in the next section of
: det ed readings for each recording station are
Humber allocated in the first column of this i

same shock in other' sections of the Report.

itude and Longitude should be self-explanatory.
given in kilometres, but it should be noted that when shocks
the crust, the computer is restricted to solutions at depths of
The shallower depth is assigned if either of the pliases Pg
has been identified, and the greater depth if P* or S* is p ntiwith-
Pg or 8 Quantities so restricted are identified by the letter R.
magnitude given conforms wi Richter's original magnitude scale, and
mean of all separate determinations shown with the detailed station
i 5 E is the standard error of the time residuals (in seconds),
phases that have been used in obtaining the solution. In cases
: number of readings is exactly the number needed for a formal so-
lution the letters ND (Not Defined) appear. NUMOBS is the mber of sepa-
rate phase readings used, and NUM STN the number of stations that recorded
the shock, whether the readings were used in the epicentre solution or not.

The main list is followed by a short supplementary one containing only
those ocks whose small magnitude or unfavourable position has resulted
i ficient data for an e entre solution by computer. An asterisk

eference numb 1 the 1 1 list indicates that one or more

i
the supplementary list come next in chronological order.

The lists are intended to contain all shocks of magnitude 4.0 and
vithin the New Zealand region, together with those shocks of lower :
ie or beyond the boundary of the region that have been reported felt.
The boundary of the region is taken approximately 10° from Wellington.
Because accurate di annot be made until the final stages
i nterpretation, e of a few local shocks near the boun-
be found only in tl D ant" section of the Report and wvi




LOCAL EARTHOUAKE ORIGINS

REF NUM ORIGIN TIME LONG DEPTH NUM  NUM ORIGIN TIME LAT LONG
H H 5 DEG DEG KM E 0BS 7§ H M S DEG DEG

66/ 001 06 14 59,5 35,345 179,25H 33
0oz 03 14 57,5 35,035 178.50M 33
003 £3 19 07,0 35,765 179,32H 12
004 06 13 42,7 42,105 174,24E 33
005 08 01 31,2 37,058 176.11E 12

13 66/ 051 FEB 01 07 42 22,1 41,745 171,28E
13 052 01 14 44 16,1 44,035 169.17E
22:0 053 02 7 21 02.4 45,115 169,72E
13 3 054 03 06 00 59,5 39,825 174,14E
6 055 03 09 13 22,9 36,145 177.81E

Gl B b
o @O
Lo~ R
@ G~
ono ow

006 19 35,5 41,2058 172.66E
007 09 55,0 41,825 171,53E
008 13 00,0 41,805 171,50E
009 18 04,3 35,595 179.97E
010 20 47.5 40,685 178,95E

16 056 03 09 38 55,7 43,135 171,53E
13 057 03 10 13 01,1 40,035 174,50E
0 058 03 23 34 22,3 40,515 174,39E
12 059 04 21 28 32,9 42,275 174.62E
15 060 04 23 14 13,4 39,775 174,20

I
~NH s
N NN

011 e 40,1 38,755 176.11E
012 13 13,9 37,285 176,51E
013 13 26,5 45,225 167,68E
014 23 52,4 34,175 178,08K

us 26,7 39,075 174,08E

18 061 05 06 53 05,6 41,565 173,61E
23 062 05 08 19 41,0 38,655 177,66E
8 5 063 05 08 47 39,2 37,035 178.24E
13 064 05 14 01 50,1 45,375 167,87E
8 065 06 06 58 15,1 38,505 176.,17€

(7R FART S
Wadowu Huooo
L U

L A N R

OO
ouno N
nNo =

La 34,5 38,495 175,71E
20 36,5 44,905 167,35E
12 43,5 33,825 176.04E
12 18.4 38,945 176.08E
15 09,0 37,805 178.68E

1 066 07 09 12 49,5 35,215 179.144W
067 07 22 29 09,6 37,675 176,62E
068 08 08 57 51,8 37,405 176,23E
069 08 19 45 39,3 31,745 178,854
070 09 23 08 26,5 40,595 176,03E

R TE TS
OmO DN

o

e e ]

NG W

s VY |

NN O® Ooms

17 29,7 37,795 178,74E
17 16,8 40,615 173,41E
1] 54,2 38,095 177.48E
13 24,1 37,785 178,75E
14 36,6 34,335 179.20M

071 10 01 37 49,4 38,785 176,1BE
072 12 14 04 26,8 37,085 177,68E
073 15 01 01 05,9 38,765 175.78E
074 15 01 17 18,8 38,788 175,78E
075 15 01 43 51,6 38,818 175,91F

PN
(= = RV =
[V RS IS S
oo
S N
£ 0W Mo
HOowVvoo

15 13,0 35,785 177.40HW
03 06,1 38,645 175,73E
10 10.9 35,215 179.46E
15 06.4 42,01S 174.13E
vo 13,9 34,985 178,53y

076 15 11 52 49,6 38,815 175,B1E
077 16 02 40 06,1 33,735 176,34E
078 16 04 03 31,5 39,025 175,22E
079 16 07 27 57,4 41,265 172,78E
080 17 07 42 36,2 33,325 178,26W

B AsGe
Gl n o
PR
sUMVo~
Vi snosan
sOoORoR
~No oo o

13 48,1 44,235 170,04E
18 03,1 39,275 174,68E
22 51,5 37,805 178,90E
Lo 04,8 33,765 176,14E
10 19,1 44,325 170,10

081 17 11 13 54,2 41,255 172,64E
ne2 18 14 24 59,6 39,955 176,78E
083 20 08 10 42,0 38,885 175,84E
084 20 08 35 51.4 38,815 175,99E
085 20 13 57 00.6 37,065 175,07€

B Gl
el
o~ e g
e

1x 40,6 38,195 176,22
21 37,1 36,925 175,39E
06 13.0 36,805 175.50E
Lé 52, 356,655 175.5BE
21 59, 37,945 179,68E

0aé 21 05 09 17,1 39,575 175,67
0az 21 06 30 09,9 40,195 176,90EF
0E8 21 08 26 17,0 41,525 174,53
0g9 21 11 34 04,8 45,015 171,.69E
090 08 39 41,0 38,825 175,48

OO O D@ O oo m
Mmoo o

B Gl G A G

LIS T S

BN W B s s
FPUmo U a0 e
L

ShAONO UMWV WM

22 ' 45,215 167.95E
13 ' 38,385 176.78F
22 36,425 179.77E
58 33,605 175.59E
01 33,085 176.30F

091 12 42 56,7 38,955 176,68E
092 19 23 56,9 37,165 176,89E
093 00 19 57,2 38,415 176,18E
094 03 47 50,6 40,145 174,94

18 39 32,9 44,495 168.29E

[~ RSN
Daoom
HMMMmo
@MW
Uil s it
£ D BN O

Lé 37,045 174,B8E
u3 40,205 174.7%E
09 34,105 179.39H
w9 33,805 175,88E
06 41,085 174.72€

14 51 28,8 33,435 179,474
20 10 14,3 40,165 174,21
uB 27 22.9 44,015 168,71F
11 07 42,9 41,615 171,23E
12 47 35,1 34,225 179,334

(2T Ty
Ao @E
o
© VLD~
VI Gl & Bl
f=R-N-_ W=

@tona From the ISC collection scanned by SISMOS
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NEW ZEALAND SEISMOLOGICAL REPORT 1964 LOCAL EARTHQUAKE ORIGINS

REF NUMH ORIGIN T““E -ﬁT LONG DEpTH NUH Nu" REF NUM UR]GIN TIHE L#T LONG
Hi M 1§ DEG DEG KH 085 ST\ H " s DEG DEG

12 66/ 151 APR 02 19 54 02,5 40,365 173,62
.5 152 03 14 37 57,4 38,915 175,80
5 153 03 14 40 02,6 33,905 175,79E
25 154 03 14 45 18,0 33,945 175,85E
5 155 03 14 45 40,5 38,915 175.83E

66/ 101 01 24 45,4 33,168 176,84E 12
102 10 38 07.6 45,165 168.22E 33
103 08 18 45,9 38,825 175,96E 12
104 23 58 56.2 38,775 4178.17E 33
105 00 29 35,2 38,755 178,30E 33

A b
HAd- v 0

O A
WM @ s

156 15 58,5 38,925 175.79E
157 = 15 18,6 38,925 175,83€
158 15 45,5 38,075 177,98E
159 01 12,4 40,285 173.53E
160 11 16,7 35,415 177.97E

106 01 34 34,4 38,935 178,26E 33
107 04 58 28,3 38,795 178,12E 33
108 07 12 39,9 38,9158 178,24E 33
109 07 17 12,3 38,955 178,20€E 33
110 07 58 03.9 37,045 178,.02€ 33

G Gl B
OO~ o
-
TR
NoHoe
LU VS
@ W oo

oA

161 12 59.8 36,545 177,66E
162 17 55,3 38,825 175,B8E
163 17 51,9 383,808 175,94E
164 01 57,0 36,465 177.67E
165 01 07,3 36,135 177.76E

111 10 26 02,6 38,975 178.28E 33
112 10 43 08,5 38,785 178,12E 33
113 11 40 02,9 38,775 178,20E 33
114 13 08 31.6 36,985 177.55E 224
115 13 13 45,1 38,565 178.01E 33

L I
[ZRZR S
O oW

166 22 13.4 38,595 175,79€
167 07 40,3 32,565 177.16MW
168 20 54,4 353,365 178,B0N
169 19 02,0 38,485 175,69E
170 0o 21,6 38,945 175,97E

116 15 16 54,5 39,588 177,97E 33

117 15 54 00,6 38,835 178,21E 33

118 20 21 59,2 38,965 178,25 33

119 21 09 54,2 38,855 175,86E 12
02 32 33.3 38,745 178.08E

Vi 0o LERARS N
LS )

bbb oA

&0 0 M-

Rl I I
e e o=
uomooo

171 09 58,4 44,235 168,31E
172 13 00.8 38,405 175.70E
173 23 05,8 40,775 174.56E
174 12 07,6 38,905 175,63E
175 36,7735 176,47

U4 31 37.2 33,115 179.57H
23 41 54,9 41,075 175.29E
00 16 37,9 34,195 178,184
07 01 18,0 38,675 175,65E
14 50 40,2 39,875 175,39E

AW s bbb
Vo Vvo o
JVon0 o
oo o @

176 32,105 179.11H
177 35,765 179.19%9E
178 39,375 177.55E
179 44,295 167.76E
180 41,745 174,61E

15 59 22.5 39,965 174,77E
19 13 35,2 38,815 175,93E
05 56 46,9 40,125 174,90E
06 27 19,1 33,475 179.62M
11 02 53.3 37,725 177.61E

bbb
oo
Do o
O b ld A BB
A= N
-
BlO B O

181
U8 21 14,4 38,805 175,33E ; 182 33'323 133‘332
11 29 25,8 44,475 168.37E 183 41,705 174.74€
00 47 23.4 38,845 178.21F 184 37,255 177,476
16 49 07,1 37,325 176.63¢ 185 37,895 176,76
23 27 30.8 38,775 175.89E : 3

(2 N Y
DD O
Mo

LRSI 20
L= I - AR
[« S RN
@AM

186 41,595 174,44E
167 41,635 174,51E
168 41,635 174,57E
189 38,855 175,14E
190 32,375 179.67W

10 00 23,5 37,495 177,66E
00 13 56.9 37,935 177,39E
17 42 24,2 45,115 166,256E
23 38 48,7 38,845 179,08E
22 06 56,4 38,455 176,14E

E N AT
U1 Gl Ol 1D
BB b
OO D
G = T s s
)

i:; 33,885 176,10E
193 38,955 175,96E
ios 38,105 176,06E
4! 37,225 177,5&E

404375 174,12

00 43 18,7 40,985 173,78E
01 06 18,6 33,105 176,64H
Lé 16 24,6 45,115 167,83E
13 56 08,3 33,285 176.34E
14 31 15,9 38,955 175.77€

B B
R R RS IR
oo
o owm
Cd bl B
SN A

196
16 34 17,5 40,055 173.70F 1 197 3:';:2 i§§'§§§
V9 06 41,9 41,705 174.60F 198 35,605 175.70¢
07 51 07,8 37,758 177.23¢ 199 35,095 174,226
06 15 10,3 36,825 176.40¢ 200 1 31,275 178.67E
07 52 19,8 36,945 176.24F er :

N s s
DOV A
Al b oo
O bR
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NEW ZEALAND SEISMOLOGICAL REPORT 1966
LOCAL EARTHOQUAKE ORIGINS

REF NUM ORIGIN TIME LAT LONG DEPTH NUM  NUH
H M § DEG DEG KM E 0BS STN REF NUM ORIGIN TIME LAT LONG
H M5 DEG DEG
8

11 66/ 251 JUN 16 00 25 24,1 39,445 179,94E
252 17 00 18 17,0 36,805 176,30E
253 18 11 59 16,4 39,025 174,94E
254 21 10 42 42,5 38,145 176.54E
255 21 15 15 59,6 44,845 167.81E

66/ 201 16 12 46,9 45,035 167.64E 97
202 13 42 10,0 37,415 177.45E 193
203 19 09 29,9 39,955 174,69E 115
204 09 05 02,8 41,408 172,81E 152
205 13 54 09,7 39,195 175,13 33

o
= wvwn
m

[0 S N
GO o
o=
NN D o am

206 L4 27 33,0 40,475 178,89E 33
207 05 03 02,2 394295 174.67E 171
208 03 15 11,6 38,845 175,47E 196
209 06 40 22,0 38,295 176.07E 207
210 09 34 21.0 38,595 175,91E 203

256 22 07 24 58,7 39,245 174,B1E
257 "22 08 42 27,4 36,765 176.31E
258 22 08 43 09,3 36,815 176,20E
259 22 23 27 52,9 35,245 179,12E
260 23 05 33 55,0 40,085 176,60E

F )
OGN
A S L
£u~] 0 O8O0 nmo o
e s
WVIN 0 O Ov

211 16 26 05,8 38,675 175.87E 12
212 19 11 21,4 38,365 177.83E 33
213 05 24 58,0 36,808 175,70E 33
214 11 33 47,0 46,505 169,10E 33
215 19 19 55,0 36,805 175,70E 33

261 06 07 02,2 37,285 176,61E
262 10 16 06.7 38,925 175.04E
263 21 47 04,8 38,395 177,29€
264 08 4p 20.7 39,635 174,39E
265 15 09 15,1 38,075 175.95E

[F RS
NN Y
el el
© BOGE

216 21 25 12,1 36,765 175.64E 12
217 11 16 15,9 45,01S 167,96E 118
218 08 12 23,0 36,805 175,70E 33
219 12 17 31.4 38,805 175,91E 12
220 03 54 35,2 41,885 172.48€ 33

266 07 43 31.9 38,875 175,71E
267 12 57 02.7 37,325 175,22E
268 13 02 52.0 37,308 175.50E
269 18 52 19,0 37,305 175,50

03 37 28,4 41,335 174.85E

oo WMo Moo
no

B Gl G B
WO VN Mo
™
LDV @~

221 17 37 06.6 41,585 173.42E 33
222 08 33 25,9 38,635 175.93E
223 12 06 02,6 42,045 174,06E
224 12 48 59,0 41,995 174,01E
225 00 45 48,3 37,435 176,76E

16 23 54,7 40,565 173,30E
11 44,0 37,305 175,50
32 19,4 37,335 175.12E
57 25,5 45,315 167,.39E
54 03.4 38,725 175,85E

-

L R R

Mmoo oo
0NN
GG AN G

N 00O
OO0 @0

226 01 51 32,1 30,055 178,32€
227 07 15 18,9 38,505 175,89E
228 07 26 45.7 42,235 174,16E
229 07 42 11,3 37,105 179.42W
230 12 21 18,8 38,695 175,82€E

05 49,2 38,405 178.12E
41 50,6 32,605 179,01H
59 59.8 44,595 169.99E
05 11,9 44,595 170.01E
56 41,9 44,995 167,83E

2N Gl
el Lol
nNeo oD

Lt o S T T Y

[ ST T
L= = . NS
@ m oo~

231 12 22 26,8 37,578 176,60E
232 01 17 54,7 38,155 175,77
233 00 07 12,9 35,825 176,45E
234 67 06 18,2 37,615 179.77€
235 23 43 02.2 38,925 175.87E

51 46,1 33,165 178,48H
51 26,3 40,945 173.95E
47 07,2 38,785 175.80F
58 56,6 38,765 175,95E
00 29,8 37,765 176,71

05 36,0 45,225 167,74
58 36,5 33,425 178,00H
05 17,5 39,265 174,76E
37 31.9 38,845 176,02E
03 05,6 38,515 175,81E

O

BONHN
L 2 Y
~ M s
oo
LGS RN -]

236 08 51 00,4 34,325 177.91M
237 17 24 48,4 36,035 179,13N
238 18 07 41,3 40,675 4176.46E
239 22 41 58,3 41,695 171,44E
240 19 30 37,3 37,515 175,73E

L2 I
RS R N
“
Ll Z 0 o
HFoomnk
(=Y - -

241 19 38 02.6 37,588 175,6BE
242 08 30 11,0 45,178 171,33E
243 U7 36 16,5 44,425 169.90E
244 10 29 54,5 33,335 176.30W
245 04 32 28,7 40,285 173.78E

26 47,5 44,335 168.41E
15 28,8 38,225 178,83E
47 01,4 39,208 174,65E
48 53,1 38,635 177.53E
30 09,0 45,005 167,67E

VIVDVDOW DVWIVITD

AU &N

L RZ RS N2
P G G Gl
BN

246 U9 20 38,0 37,685 176,68E
247 12 20 32,9 37,165 177.10E
248 20 52 12,1 34,925 179.47€E
249 09 28 38,6 36,708 176,45E
250 11 24 25,0 39,245 175,24E

09 09,6 38,235 175.93E
55 18,6 36,965 176,70F
59 42,0 37,875 178,93E
41 55,5 44,165 168,54E
13 52,5 33,705 179,10F

S0 8BS

oM N
M~ ~g
Dl O
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NEW ZEALAND SEISMOLOGICAL REPORT 1966 LOCAL EARTHQUAKE ORIGINS

e e S ey L g g e A e e i e R T L e e
P e e e E - —————————

NUM NUM

REF NUM ORIGIN TIME LAT LONG DEPTH 1 REF NUM ORIGIN TIME LAT LONG DEPTH
S 085 STN

H M DEG DEG KM H N § DEG DEG

66/ 301 06 29 19.8 32,745 179.B%W 33 R
302 10 49 42,2 37,725 176.24E 329
303 11 54 31,3 41,735 172.35E 33 R
304 09 52 49,1 41,055 174.74E 33 R
305 10 51 52,2 32,655 179.62W 383

v w
m
(=]

22 17
8 5
11
14
X7

66/ 351 07 29 36,1 36,215 178,71E
352 14 30 00,6 44,645 168,13E
353 14 46 37,8 45,035 167,B6E
354 02 44 38,4 44,925 167.97E
355 08 36 00,7 33,545 178,70HW

MG
~ ooy
N D~
[V N B S N
VR -
N = omn

@0 s O

306 13 0% 04,8 37,985 178,42E 138
307 16 32 20,6 38,365 176,35 135
308 02 53 59,6 45,105 167.59E 94
309 17 42 20.4 39,775 176,76E 12
310 1% 30 30.4 39,665 176.61E 33

13
17
15
13
20

22
13
6
0
0

356 20 59 01,8 37,085 177.B0E
357 z 19 24 59,8 38,465 175,96E
358 15 19 05,1 38,385 176,51E
359 07 05 06,9 39,145 175,06E
360 16 44 18,4 37,445 179,61E

Gl & s s
[C T RRY R
R
~obom

311 16 29 23,1 44,995 167,60E 101
312 14 18 57,2 41,055 174.20E 33
313 14 59 29.8 34,255 179.99W 356
314 10 22 15,6 39,805 174,17 217

04 29 16,4 37,465 178.8B0E 210

361 05 58 11,9 34,665 179.39E
362 03 55 40,7 38,615 175.90E
363 07 46 12,6 38,4618 176,25E
364 07 48 47,0 38,685 176,.11E

07 55 03,0 38,685 176,11E

M & 0o o b b
Lo N ML
[ e o o S S
VWVNOG ~NBNON

s oo s
T =
Ll el el e =
Ov @ Ul o8

17 02 42,3 41,735 174,48E 12
22 41 02,7 44,915 167.65E
18 39 08.3 44,575 168.41E
15 19 47,3 37,325 177,41E
18 15 37.7 38,485 175,98E

18 17 31,5 38,825 175,23E
03 21 29.2 45,135 167,57E
07 37 55,9 35,885 179.73E
07 35 19,7 38,245 176,71
18 07 01,5 38,208 175,74€

17

7
12
12
15

A A
- RSy )
N o
~N 0
S S
MNHEOoV N @
~ O 0 o

U5 59 16,3 37,265 174.96E
b6 22 55,8 38,835 175,80E
06 48 45,2 38,795 175,81E
12 49 34,7 47,065 165,81E
uz2 52 50,7 45,025 167.67E

12 2B 34,9 37,935 176,21E
06 31 38,9 45,035 167.61E
21 51 39,6 34,415 178,52H
16 55 47,4 41,345 173,83E
22 42 43,1 44,205 168,84E

21

6
12
17
10

Cd TGO
D0 ~m@
A s b dd
nUo oo

21 19 08,2 41,305 173.40E
05 12 06,7 33,915 178,97W
20 15 32,7 45,185 167.77E
U0 40 47,2 39,355 177,97E
U4 54 45,8 38,665 174,59

22 56 48,0 43,075 167,74E
12 34 33,2 44,375 169,96E
09 36 41,7 39,805 179.09E
09 36 47.1 39,525 178,56E
02 51 48,7 45,125 167.40E

10
5
12
11
9

7
7
8
2
5
0
2
(1
9
1

G 1~ N O
BB
oo e

L - O

us 28 50,9 40,055 174,51E
03 30 07.5 36,735 175.82E
22 33 56,5 33,145 177.83%E
01 25 21,2 39,615 175,78E
16 21 24,0 40,535 174.43E

12 31 21.7 45,025 166,89E
22 04 01,4 40,51S 174,04E
22 04 12,2 40,515 174,00E
12 31 22,8 45,035 167,20E
08 46 38.4 37,095 177,61E

10
12
11
10
22

E N S R Cd Bl NN
BN D
A L S
Mo osno
oo

MR OO

01 05 24,5 45,295 167.42E
22 40 35,3 37,508 175,73E
14 12 53,7 36,485 177.82E
07 13 32,7 45,285 167,24E
21 55 29.9 38,685 176,95E

03 35 55,3 40,355 174.BBE
06 39 53,0 39,258 177.80E
08 39 13,3 33,785 176,05E
10 42 40,4 38,375 176,30E
22 33 16,6 46,785 166.59E

25
11
14
17
28

S
pO@E W
&oha s
[N
=
O Ui\ @O

14 04 43,5 45,115 166.99E
18 21522,9 41,465 172.82E
00 36 08,6 454,155 167.81E
02 56 47.4 39,765 174,1%E
19 54 13.2 39,165 174,68E

08 02 34.7 38,095 177,08E
17 30 36.4 42,025 173.92E
14 04 03.0 32,845 178,87H
01 15 52,8 41,155 174.52E
03 59 33,8 38,005 177,29E

12
34
15
19
30

L BGEn
oW
2GR G G
(=Sl R~
NN O

SO Om

Ué& 02 D0.6 45,115 167.63E
06 45 53,1 41,615 174.42E
07 18 54,3 38,815 175,22€
67 32 00.8 44,595 168.25E
19 52 51,1 38,255 179.01E

05 09 19.7 45,275 167,35E
10 54 45,2 38,155 179.06E
13 49 30,1 38,125 179,.22E
23 11 38,9 49,365 163,62E
00 10 23,6 38,775 176,19E

11
36
20
14

8

bbb
No oo @
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Ly
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REF NUM ORIGIN ZAT LONG
REF NUM ORIGIN TIME AT LONG DEPTH H M DEG DEG

H S DEG DEG KM

66/ 451 22 55 33,385 179,05H
452 23 22 39,255 174,93E
453 22 17 36,778 177.21E
454 17 54 37,465 177,33E
455 00 26 41,635 173,13E

66/ 401 0% 05,6 39,9558 177,23E 12
402 12 51,8 35,825 177,62E 369
403 22 17,5 34,055 179,35E 33
404 14 12,8 37,445 177.41FE 181
405 17 02,2 32,545 179.,14W 277

AN E A s
- ao oM
LA WO,
~NOoo LN
L B R i Y
cCowW®mn

456 ua 56 49,675 164,90E
457 10 24 33,885 179,224
458 . 14 42 39,785 175,61E
459 15 06 40,445 174,15E
460 04 37,185 176,96E

406 20 43,5 33,405 177,71H 33
407 oo 25,8 39,1058 179.42E 33
408 v4 24,6 32,575 176,08HW 33
409 05 23,2 40,295 178,66 12
410 03 08,5 37,255 177.,46E 12

Ui au s
O~ O s
Lt e S
BlAdd & o
S ND O
Ll o~ R
AN wo

LR RS N - NS R

461 14 37,085 177,52E
462 20 37,565 176,66E
463 22 42,555 171,47E
464 01 45,105 167,46E
465 03 38,845 179,36H

411 17 23,6 37,115 176.50E
412 18 31,8 40,165 175,01E
413 15 26,7 35,085 175,53E
414 n4 56,2 37,305 177.60E
415 15 39,3 39,765 174.05E

[N NTN Y
O 0o oW
R RO
&b nnn
© U0 @
O ®

466 0o 32,005 4178,98E
467 05 38,508 175.72€
468 11 37,275 177,36E
469 13 37,255 177,.03E
470 08 45,275 167.48E

416 18 3041 40,045 174.,35E
417 17 23,1 37,705 177,33E
418 18 32,9 40,135 174,90
419 21 02,0 35,895 175,76E
420 C4 40,2 34,905 178,30E

EoN - 2NN
~N 0N D
@O ~Nm

205 BN
oo BO
LR ]
= . % = =
ViastdOoo

471 10 37,888 177,84
472 22 33,205 179.,06H
473 09 38,935 176.6%E
474 05 35,945 179,47E
475 12 40,595 174,08E

421 23 26,6 35,125 179.58E
422 05 48,9 37,995 176,04E
423 15 34,7 40,325 176,61E
424 10 58,9 45,088 167,71E
425 10 30,2 41,195 174,03E

RN N OO Ll el T

A s
D~ N
e S o
e - A ¥
A TS
WSS
S WO O n

476 12 45,235 167,92E
477 07 40,085 173.81E
478 03 44,635 167,96E
479 04 38,615 176,01E
480 17 45,215 166.72E

426 18 19,0 38,285 175,98E
427 21 32,0 46,265 166,86E
428 21 29,7 46,475 166,90E
429 23 41,9 46,235 166,68E
430 04 28.3 46,275 166,66E

E 2 LI
Hooow
" MM
G~ 0o
[ZIL RPN |
OO
Vo -~

481 20 39,625 175,04E
482 20 39,735 175.34E
483 10 40,165 174,99E
484 02 40,365 174,30E
485 b2 40,41S 174,19E

431 11 03,8 41,575 173,43E
432 16 04,8 38,735 175.30E
433 01 18,4 39,885 174,33E
434 17 13,5 38,425 175,86E
435 19 03,1 38,355 176,13E

HHEODWN ©ooos

Bl BB
B -V -
[STEARF. N
boE RN
(2Rl 2 ]
SHUWUoD

486 03 48,605 163,24E
487 05 38,825 177.54E
488 13 35,415 179.20E
489 06 40,325 174.07E
490 11 39,025 175.93E

436 22 22,7 38,325 176,15E
437 15 48,8 33,425 178,24E
438 01 22,3 34,365 179,550
439 oe 04,7 35,995 177,77E
440 11 52,5 41,835 173,33E

L2
U1 A O e
HoOoO~o
s n
O On Gl b
Nasdo

491 11 38,985 175,81E
492 10 40,985 175,44
493 14 44,295 168,17E
494 20 33,235 178,334
495 18 39,425 176,27

441 18 57.9 40,755 176,50E
442 L9 46,0 32,055 179,71W
443 %2 07.4 34,665 179,96E
444 23 30,4 39,865 174,08E
445 06 33,5 40,825 174,47E

o TG G L4
O ~dO

(RN
Lo N Nl
OO ow0s @ e~

496 22 35,935 178,68E
497 23 36,295 178,02E
498 1 03 36,435 177,85E
499 03 44,725 167,59E
500 10 41,405 172,B1E

446 03 11.6 40,845 176,56E
447 13 07.4 31,808 179,43E
448 07 56,3 39,975 175.52E
449 22 27.3 38,625 176.21E
450 21 38.1 37.595 179.04E

Gl s B B
VoM~

FHEMNON R e
e e - )

(S R VAN
L= R el =
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LAT
DEG

49,715
44,025
38,885
37.255
37,238

37.155
37.173
44,933
44,905
44,935

44,935
44,933
44,935
44,333
38,963

45,045
45,065
44,935
38,923
44,943

36,565
45,395
46,815
38,855

LONG
DEG

163.78E
168.93E
175.87E
177.10E
177.03E

177.10E
177.04E
167.67E
167.81E
167.67E

167.65E
167.67E
167.67E
167 .67E
178.05E

167.88E
167.52E
167.67E
175,89E
167 .65E

175.77E
167.11E
166.50E
175.87E

DEPTH
KN

33
33
198
33
33

33
33
82
111

82

79
82
82
82
12

[
ho oo O

63
80
82
193
82

-
~Nr o

n
O oW

201
88
105
12

SUPPLEMENTARY ORIGINS

The following events cannot be confirmed instrumentally, bqt have_bGEE
reported felt by at least two independent observers, and must be considere

real.

E 5m:?

6/87 Feb 5 09h

66/82 Feb 5 09h 30m:?

BE/S53 Mar 5 13h 45m:
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Ward, Wharanui

(B4); N.F. Seddon (84).

Ward, Wharanui (84); N.F. Seddon (84).

MM3 at Maungahaumi (36), also felt at Gis-

borne

(45).

MM5 at Waitakaruru (20); MM3
Tainui (20): %

Ohakune (49);

Maramarua (20).

Chateav Tongariro (50).

STATION READINGS FOR
NEW ZEALAND EARTHQUAKES

This section contains origin times, epicentres, focal depths, magni-
tudes, and station readings of those earthquakes in the New Zealand region
that could be located from instrumental data. In general, origins are cal-
culated for all sufficiently well recorded earthquakes within 10° of Wel-
lington. The calculations are carried out by an Elliott 503 digital com-
puter using a programme developed by R.M. Hamilton, similar to that des-
cribed by B.A. Bolt (Geophysical Journal: Vol. 3, PpP. 433-40, 1960). A
provisional origin is repeatedly adjusted to obtain the best agreement be-
tween observed arrival-times for the various phases, and times computed
from tables. More precisely, the origin is adjusted to minimise the sum
of the squares of the residuals (observed minus computed arrival-times).

The earthquake origins are determined using the phases Pn, P* and Pg,
and the corresponding S phases. In computing travel-times, it is assumed
that the New Zealand crust is 33 km thick, and is divided into two uniform
layers by a discontinuity at a depth of 12 km. Above the discontinuity
the velocity of P and 8 are 5.5 and 2.3 km/sec respectively (Pg and Sg),
and below it they are 6.3 and 3.7 km/sec (P* and 8*). Travel-times for Pn
and Sn waves, which travel in the mantle, are derived from the Jeffreys-
Bullen "Seismological Tables" (British Assn. for the Advancement of Science,
1958) ; but modified by multiplying the times by 0.96. Several studies have
shown that times in the table are tao great to fit New Zealand observations.
The result of applying this correction is to raise the adopted Pn velocity
from about 4.4 to 4.6 km/sec. These values are close to those reported.

In general, all four parameters of the earthquake origin are calcu-
lated (origin time, latitude, longitude, and focal depth). In some cases,
however, the focal depth is not allowed to vary, but is restricted to a
certain depth. The restrictions are as follows:

1. Depth is restricted to 12 km if Pg or Sg phases are identified.

2. Depth is restricted to 3% km if:

(a) P* or §* phases, but not Pg or S5g, are identified,
(b) the number of readings is insufficient to determine depth,
(c) the computer indicates that the depth is less than 33 km,
(d) a solution is not obtained with the depth unrestricted.
Eara;eteps that have been restricted are identified by the letter R appear-
ing in the place where the standerd error is usually printed. 3

o Solutions are attempted whenever sufficient readings are available.

The minimum requirement to determine an epicentre is a total of three read-

lngs at two stations, plus a felt report to resolve the ambiguity.

1 In using the results in this section,

that the position of earthquakes whose e
selsmograph stations
onsistent with

it is essential to keep in mind
picentres lie outside the network
can be very uncertain, even though the dings may
1 computed origin (i.e., the residuals ar smull).
the presence of systematic errors, the true origin could be very
m vne‘ogﬁ calculated. Great care should therefore be taken
nificance to an epicentre in an unusual place or a focus

th if the recording stations used are not well distribu-

centre.




LOCAL EARTHQUAKES

EXPLANATION OF DATA JAN 01 06 14 59,5 35,345 179,254 33 KM SE 1,7 AVG MAG

- - . . 1.8 0,15 0,22 R
The first line printed for each earthquake gives the reference num- Hi #.,s DIR RES DIST AZ  H=A

ber, used throughout the Report. The second line gives the parameters of ECZ EPN 06 15 45 1.9 2.94 216
its origin, the standard error of the residuals, and the average of the ESe 16 0,2
magnitude determinations. GNZ  EPN 06 15 -0,9 3,95 213
EFw 16 '304
The standard error is derived from the equation E
TUA EPN 06 16 v
i 17
KRP EPN 06 16 0,
CNZ EPN 06 16 1,
ESN 17 1,
TNZ EPN? 06 16 i
EPs 1,
0.
e
0.
6,

4,50 219

4,92 237
5.66 226

MNG  EPN 06 16 6,70 217
ESN 17
WEL  ESN 06 18

GPZ ESN 06 19 -

7.57 217
* 10.42 214

6
9
9
2
6 6,36 231
7
3
6
3
8

where r; is the ith residual, n the number of readings, and m the number
of parameters determined. Below each parameter of the origin, its stan-
dard error is printed, or if the parameter was restricted to a particular H M S 66/ 002
value, the letter R. When the number of readings and the number of para- 4 s 3
meters to be determined is the same, the standard error is not defined. L 1. 5;'; 3:'225 1?:'15.2" sg RRESSES 23 BAG
This is indicated by printing ND. RO 'ﬂ MoS ' DIR RES DIST AZ
The information listed for each station includes the arrival-times of ECZ gg: 03 i: gg g‘§ 5.57 221
the various phases, the directions of ground motion, the residuals, the GNZ EPN 03 16 03 / 4,56 217
epicentral distance in degrees (1° = 111 km), the azimuth of the station - ¥
from the epicentre, in degrees east of north, and magnitudes computed as T PN &
described below. The directions of ground mat{on are indicated by the fol- b ESN 03 :g _i'g 5.3 221
lowing letters: - U-up, D-down, N-north, S- south, E -east, W-west. KRP EPN 03 16 -0.4 5,61 237
When the instruments are not oriented towards cardinal points, the letters ESN 17 -4:0 .
are X for a movement in the northeast and F in the southwest quadrant (as ONE E(Ps) 03 16 5.88 261
at BUN and KAI), Y for one in the northwest and J in the southwest qua- = :

drant (as at BUN and TON). CNZ ESN 03 :g 145 6,32 227

: : n ’ T 6 6
Magnitudes are My, as defined by C.F. Richter (Bull. Seismol. Soc. Ame- o E S 1‘, 133 227

rica: Vol. 25, pp. 1-32, 1935) obtained from the maximum amplitude of the TNZ E 03 16 7.04 232
S-group as recorded on a Wood-Anderson seismograph adjusted to standard MNG  EPN 03 16 0.3 7.33 219
constants (W-A), or by using egquivalent relationships for the maximum P E 17 ] 4

and S amplitudes recorded on a vertical Willmore seismograph (WP or WS). E 18

These relationships were empirically derived by A.A. Thomson from a compa- WEL ESN 03 18 0,1 8.19 218
rison between records of the same earthquakes on the two types of seismo- COB  ESN 03 18 =0.5 6.i8 936

graph. GPZ ESN 03 19 1 =13.,1s 11,03 216

Residuals are listed for all readings used in caleulating the origin. HE e el Lr8 R 22D
An asterisk following the residual indicates that the corresponding read- H M §
ing was not used in the final determination. A reading is omitted from 03 19 07,0 35,765 177,324
the determination if the absolute value of its residual exceeds twice the SoEcs 0,09 0'13
standard error, and the residual is not used when the final standard error Hoenigs " DIR RES DIST AZ W=A W
is calculated. This provision for discarding readings is made to guard ECZ EPN 83 19 1.1 2.58 4
against the inclusion of spurious or wrongly identified ones.: : ESG 20 _1:9 s

Although the main readings from Raoul Island are contained in a later gl E:: 93 £8 g'g S
sectlon, readings from this station have been used in the determination of TUA EPN 03 20 :
the origins of some earthquakes. In these cases the Raoul Island readings ESN 21
i be found also in the following section. In a small number of cases KRP EPN 03 20
readings from the station at Macquarie Island (MCG), operated by the Aus- ESN 21
tralian Commonwealth Bureau of Mineral Resources, have also been used, and ONE = EPN 03
are listed with the New Zealand readings. CNZ EPN 03

ESN
TUN EPG n3
ESG
TNZ EPN 03
MNG  EPN 03

66/ 003
12 KM SE 1,9 AVG MAG 4,5
R
P W
7 4

.

-

LI L}
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coe
KAl
GPZ
MJZ

H

06 13 42,7
n.s

i

WEL

cos
MNG
GPZ
KAl

TON
CNZ

MJZ

H M

s 01 31.2
0.7

*

CHZ

TON
TUA
ThZ
GNZ
MMG

FELT AT TAUPD MM

Ha:H

19 38 35.5
0.5

cos
WEL

KAl

P
ES
E

EP
ES
EP
ES
EP
ES
EP
ES
E

EP
£

EP
ES

S

EFG
E

EPG
EPG
EPG
EPG
EPG

s

IPG
ESG
EPs
ESe
EPs
ESe
EPs
ESe
EPe
ES»
EP»
ESe
EPN
ESe
EPN
ESe

03
03
03
03

H
06
06
06
06
0é

06
06

06

08

08
08
08
08

42,108
0.05

\1
13
14
14
14
14
14
14
14
15

14
15

39,055
0.09
H

08 0
NO TIME SIGNALS ON

H
19

19
19
19
e
19
9
19

19

ZEALAND SEISMOLOGICAL REPORT 196%&

=347

0,1 8.19
-0,5 9.86
-2,7 10.05
=1.1 11.35

66/ 004

33 Kv SE HAG 3,8
0,05 R
s DIX RES DIST
56,3 -2.1
10 0,0
18,5
05
25
8.5
33
13
37
16
41
37
30
12
30
10

WP WS
4,3 4.6

1] L]
Hooonk ok
SO A D

175,112
0,04
PR

41.5

56

42,5

49

57

0z

04

WNZ RZCORD

111

41,208
0.03

\1
38

39
39
33

39
39
39
40
39
40
39
40

66/ 006
3,6

W S

4,5

LOCAL EARTHQUAKES

H M. S8
JAN 06 09 56 55.C 41.828
*. 0.9 0.05
H M
KAl EPN 09 57
ESN
coB EPN 09 57
ESN
GPZ EP+ 09 57
ESe
MJZ . EPN 09 57
ESN
WEL EPN 0957
ESN 58
MNG EPN 09 57
E
ES 58
TNZ EPN 09 57
58

171,53¢
0,07

S DIR RES DIST AZ

0.71 187

33 KM SE
R

1.16 51
2.05 157
2.31 200
2.48 79
J.21 69

3,41 40

E
WIDELY FELT ON W COAST OF SOUTH IS, MAX INTENSITY LI

WESTPORT,

H M S
13 58 00.¢ 41.808
R R
H M
KAl ES 13 58

E
COB  ES 13 58
FELT AT WESTPORT

H M §
18 19 04,3 35,595
+- 1.1 0,20
H M
ECZ EP 18 20
ES
GNZ  EP 18 20
ES
TUA EP 18 20
ES 21
CNz IP 18 20
ES 21
MNG EP 18 20
ES 21
WEL Ep 18 20
ES 22
MJZ EP 18 21

H M =8
20 19 47,5 40,688
. 1.4 0,05
H M
GNZ EP 20 20
ES
TUA EP 20 20
ES
MNG EP 20 20
ES
ECZ EP 20 20
ES 21
CNZ ES 20 21
TON ES 20 21
WEL EP 20 20
ES 21
TNZ E 20 20

66/ 008
171450E. 33 KM SE ND HAG 2.9
R R
S DIR' RES WP
23 D.1»
23
33 0.7«

66/ 009
179,978 349 KM HAG 4,5
0,22

S DIR WS
00 4,6
41
08
59
12
05
24,5 D
29
36.5
45
47
08.5
37.5

] [ =]
WH B 8500 ~OF M

178,96E

i}
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J
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ChNZ EP
E
TON EP
Tua EP
E
ES
TNZ EP
E
GNZ EP
E
E
ES
IP
ES
ECZ P
E
WEL EP
ES
coB ES
KAl ES
GPZ EP
ES
MJZ EP
ES

H- M 5
13 00 13

+. 0,

TUa 1P
E
E
ES
EP
E
E
ES
EP
E
ES
EP
ES
EP
ES
EP
ES
EP
E
1P
E
E
ES
WEL EP
ES
coB EP
ES
KAL EP

LOCAL
NEW ZEALAND SEISMOLOGICAL REPORT 1966

4.74 263
5.58 235
7,11 239

JAN 0B
66/ 011
176,118 198 KN AVG MAG 4,5
0,08 10
DIR RES W=A WP WS
0.3 4,4 3,8

0.2 3.5
1,3 . 4,2 4,9

4,0

ocomE

DEUEFNOoOWAD OO

R

66/ 012
176,51E 343 KM MAG 5.0
0,05 5
5 D13 RES W
02,7 0,4 5
07

P WS
el J

oo

coHFrFaNoa

LI
VVesos~aW L= ]
-

JAN 11

EARTHOUAKES

13 48 26,5
+_ 1.4

MHW EPN
ESN

ROX ESN
° ESG

MJZ EPN
ESN

KAl ESN
GFZ ESN

H MW §
23 22 52.4
+. 1,8

coe
ES

KA T ES
GPZ ES
MJZ ES

45,228
0.07

HoM

13 48

13 49
13 49
13 50
13 50

34,178
0.25
H
23

23
23

178,084
0,34

S
03
0o
15.5
17
20

> 33

23
23

23

23

23

23
23
23

USCGS EPICENTRE 23

HE M U8
05 46 26.7
a2l

TNZ IPe
ESe

TON EPN
E

CNZ

MNG IPN
ESN

cos EPN
ESN

WEL ESN

39.07s
0,11

Ho M

05 46

05 48
47

05
47
05

05 47

43
12
46
49
21
01
40
20
42
35
00
58
51
46
14

174,08¢E
0,09

S DIR

51.4 O

38.5

47

0é

55.5
20.5
02
27
25
30

E
FELT AT CAPE EGMONT MM 111

H M S
04 07 34.5
v 1.6

38,495
0.10

175,712
0,10

11.0»

1.3

0,7
09,8 32,25 179,

33 KM
R

RES

150 K™
22

SE

DIST
4.46

5.46
6,02
7.18
7.86
8.22
9.08

10,03

11.73
11,93
13.23

6H 179KM MAG

SE

DIsT
0.26

1.14

1,15
1,88

SE

59

46

69
1,6

AZ
217
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224
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222
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2,1

AZ
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2,2
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MAG 3.7

W
3
3,
3

66/ 014

MAG 5.4

A
W W
5. 5,
5, 5,

66/ 015
MAG 3,3

W:P WS

66/ 016
MAG 4.4
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ER
ES
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E
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GP2 EP
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H M §
20 19 36.5
‘e 0.8

MHK IP
ES

ROX EP
ES
EP
E
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E
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H M §
12 45 43,5
“. 0,8

WNZ EPG
ESG

KRP

TNZ EPG
ESG

GNZ EPG

MNG EPG
ESG
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ESG

PROBABLY RELATED TO

H S
12 51 18.4
- 1.2
WNZ EPG
KRP
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ESG
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08
08
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08

08
09
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09

44,908
0,03

L3 B

20 19
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20 20

20 20
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0,04
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12 46
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12 52

07
45 0.6

PROBABLY RELATED TO TAUPD SWARM OF 1964/5

H M S
15 12 09.0
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GNZ EP
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=Rl E
KRP
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E
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WEL ES
cose ES

Hi oW S
17 20 29.7
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17 20
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H M
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