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INTRODUCTION

The basic form and content of this bulletin are as established in the
1977 Report (E-159). The 1983 Seismological report will follow the
practice established last year and contain only epicentre maps
reduced to page size, instead of maps printed separately and inserted
into a pocket at the back of the book. For those who have a use for
them, the larger scale maps will still be available on application to the
Seismological Observatory.

Last vear the Report incorporated data from temporary field
stations, but it has not been necessary to do this again this year.
However, data from such stations will be used again in the future
whenever doing so will improve the quality of the origin
determinations published here.

The Observatory's criteria for deciding which recorded shocks
should be analysed for origin determination, are illustrated by the
map on page 24, which shows the areas within which determination of
origins for all earthquakes of magnitudes (M, ) 3-7 or greater, and 4-0
or greater will be attempted. However, calculation of origins for
shocks that were at first expected to fall within these boundaries, will
result in some origins further afield being published. Such
determinations should be regarded as rather unreliable, particularly
in estimation of depth.

To avoid wasting fruitless effort on poorly observed events, the
Observatory is no longer attempting to define origin parameters for
all shocks reported to have been felt as part of a swarm of
earthquakes. Relevant felt information from swarm shocks which can
be confirmed but are not expected to repay further analysis will be
included in the information lines supplementing data from larger
shocks in the swarm.

Teleseismic data do not appear in this Report, but are sent to the
International Seismological Centre and published in their bulletins.
Seismologists urgently requiring unpublished New Zealand data may
apply to the Observatory. Definitive epicentres of local earthquakes
are normally available within a few months of their occurrence.

M. A. LOWRY
Editor
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NEW ZEALAND SEISMICITY IN 1983

1983 in New Zealand was more notable for swarms of minor to
moderately strong earthquakes than for major ones. Swarm
earthquakes were felt in reporting localities 33 and 40 (see map on
page 642), with a tendency for the epicentres to be concentrated in
one of these areas at a time. It should be borne in mind that locality
33 was also the scene of persistent swarm activity during most of
1982. Felt reports from the affected places strongly suggest that
small-scale migrations of epicentres took place within the two broad
areas already mentioned, but because many of the shocks were weak
and poorly recorded this suggestion can not always be confirmed by
the instrumentally determined epicentres presented in this Report.

After a fairly quiet January, an area near the northern shore of
Lake Taupo (40) was the scene of most of a swarm in February, while
in March Reporoa (33) and nearby places experienced several felt
earthquakes as the Taupo shore activity diminished. April was a
relatively quiet month for both localities, although in Upper
Atiamuri (32), right on the border of locality 33, four earthquakes
were felt within a period of just over two hours on the 7th. May was
also mainly peaceful in the two areas, apart from an isolated group of
three shocks felt within forty minutes at Waihora Road (40), near the
Taupo north shore. On the 29th and 30th of May, about thirty shocks
were felt in and near the small town of Ngakuru (33) and on June 5th
a succession of shocks was felt in Rotorua (33).

The second half of June was dominated by frequent earthquakes
felt near the northern Taupo shore, with an intensity as high as MM
VI reported there for the first time (from a shock of M; 3-2, 83/ 663),
on June 21st. This phase of the Taupo activity had almost subsided
when a fresh outbreak of very minor shocks (M, about 2-5) was felt
at Ngakuru (33). July was mainly quiet again in both active areas, and
the Taupo swarm was effectively over. Reporoa too enjoyed a
prolonged lull, but in December it was very close to New Zealand’s
most damaging earthquakes of the year, the Waiotapu sequence in
December (further described below). This outbreak followed more
of a foreshock-mainshock-aftershock pattern than the swarm activity
seen in the same general area earlier in the year.

™)
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The swarm near the northern shore of Lake Taupo is of particular
interest because it occurred in an area where repeated surveys to
detect earth deformation were being conducted, and because it was
associated with a considerable length of visible surface faulting. Both
main episodes of activity coincided with earth deformation events.
The faulting extended over a total length of some hundreds of
metres, although the maximum length of an individual break was
10m. Maximum vertical movement of 50mm and tensional opening of
30mm were measured. Further details of deformation and faulting
have been published in a report by the Geological Survey, NZGS 110
(ISSN 0548-9784). The timing of the discovery of the fault leads to a
suspicion that if it should be associated with any single event, that
would be the earthquake (83/ 663) already mentioned. More detailed
information on the positions of some of the earthquakes already
discussed and other weaker shocks will be available when the results
of two microearthquake surveys conducted during the more active
periods of the swarm are published.

Alternation of the centre of swarm activity between the Reporoa (33)
and Taupo north shore (40) areas suggests that there was a rather direct
linkage between the two swarms. It is also possible that a short burst
of earthquakes felt near the southern end of Lake Taupo in early October
(83/1006etc) represented a further extension of the area affected by the
same master mechanism. This last-mentioned group of shocks proved
to be a forerunner of a sequence of earthquakes which developed in
the same area in the early months of 1984.

A notable feature of the 1983 swarms was the reporting of high
intensities from earthquakes of low magnitude. With the areas affected
lying within the Central Volcanic Region of the North Island, and in
the absence of any hydrothermal manifestations accompanying the
activity, it is natural to suspect shallow subterranean magma movement
as the underlying cause.

Turning to the more noteworthy individual earthquakes of the year,
the main shock of the December sequence at Waiotapu (83/1231) was
strong enough to damage to buildings of average quality construction
and trigger minor earth slumps, as well as causing damage to many
articles shaken from shelves. There were four foreshocks in the forty
minutes preceding the main shock, three of which produced intensities
of MM VI. The magnitude (M,) of the main shock was 5.1 and two
of the foreshocks attained M, 3.7. Aftershocks continued for several
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days. A paper on the sequence has been prepared by Smith, Scott and
Latter and is due to appear in the Bulletin of the New Zealand National
Society for Earthquake Engineering, Volume 17, Number 4.

The deep earthquake (84/074), of magnitude (M,) 7.3, with its origin
far away in the Kermadec Island region was, at its source, by far the
most powerful earthquake felt in New Zealand in 1983. Recorded on
January 26, it was, in spite of its remoteness, widely felt in the North
Island, with Pahiatua (62) and Wellington (68) reporting intensity MM
V. It was also felt in the South Island as far south as Christchurch
(110), some 1500 km from the epicentre.

An earthquake which merits comment because of its unusual position,
is the magnitude 5.2 shock (83/573) which occurred at the eastern end
of the Pukaki Rise on the Campbell Plateau on June 3.

Among other earthquakes which attracted public attention were
83/408 and / 409 of magnitude (M,) 4.9 and 5.3 respectively. This pair
of earthquakes, only thirty-seven minutes apart, was widely felt in
Taranaki on April 16. The pair was preceded by a foreshock of M, 3.5
a day earlier and there were several aftershocks.

There were no significant eruptions of North Island mainland
volcanoes or of White Island during 1983.
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THE INSTRUMENTAL NETWORKS

DESCRIPTION

The system of seismograph stations under the scientific direction
of the Seismological Observatory at Wellington in 1983, comprised a
standard network of 39 stations covering the main islands of New
Zealand and extending over the south-west Pacific from Samoa, Fiji,
and Rarotonga, to the Antarctic; two smaller and closer-spaced
networks near Wellington and in the Lake Pukaki district; and
specialised or temporary stations established for research purposes.

The stations of the standard network are of two kinds, one having
short-period instruments intended to record shocks originating within
about 1000 km, and the other equipped with long-period instruments
designed to provide information about more distant earthquakes and
about the internal structure of the Earth. These functions interlock,
and every station yields information of both kinds. Most of the
instruments record photographically, but at stations where facilities
for photographic work would be difficult to provide, or where
instantly visible records are needed for tsunami warning or other civil
defence purposes, pen-and-ink or heated stylus recorders are in use.

The Pukaki network, which was decommisioned towards the end
of the year, consisted of nine stations set up by the New Zealand
Electricity Department in 1975 to monitor seismicity before and after
the raising of the level of Lake Pukaki for power generation. The
stations transmited their outputs to a central recorder at Twizel, and
the records were analysed at the Observatory in Wellington.
Normally the full set of stations was read only for earthquakes close
to Lake Pukaki, but readings from any station could be used to
supplement standard network data from more distant shocks when
necessary.

The Wellington network, is technically similar, and continues in
operation. The network has twelve stations, and is intended primarily
for research but is also used in the rapid location of shocks of public
interest or of importance for civil defence.

Also near Wellington is the ‘Seismic Research Observatory’ at
South Karori. This is a specialised instrument sponsored by the
United States Geological Survey and is one of about ten similar
installations distributed around the world. The three-component
seismometer is enclosed in a gas-filled capsule and has been lowered

)
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to a position about 10 m below sea-level in a bore-hole 165 mm in
diameter and about 100 m deep. The outputs are transmitted by land-
line to the Observatory at Kelburn, where both analogue records on
heat-sensitive paper and digital records on magnetic tape are made.
Three-component long-period and one vertical component short-
period outputs are recorded.

Additional contributions to the standard network come from one
station operated by the Defence Research Establishment on Great
Barrier Island, another belonging to the Geology Department of Otago
University at Dunedin, and five volcanological research stations,
operated in various collaborations by the Geological and Geophysical
Surveys of the D.S.LR., and the Universities of Auckland and
Wellington. One of these is on White Island, three in Tongariro National
Park, and one at Waimangu in the Rotorua geothermal area.
Contributing stations are not under the control of the Observatory, but
their readings are available for use in the local epicentre location
programme when this is helpful. Temporary stations set up by the
Observatory, for research or to monitor unusual seismic activity, may
also supply data for this work. ]

CHANGES TO THE NETWORKS IN 1983

The Wrights Hill site of the Wellington Network was reactivated
during the year, bringing the number of stations in the network to
twelve.

Additional temporary seismographs were installed at places close
to the epicentres of sequences of earthquakes which occurred near
the northern end of Lake Taupo during the year, but results of this
observation programme will be published elsewhere and are not
included in this Report.




INSTRUMENTAL NETWORKS

INDEX OF STATION CODES AND POSITIONS

Throughout the tabular sections of this Report stations are
identified by the internationally recognised abbreviations allotted by
the United States National Earthquake Information Service, and
used by the International Seismological Centre.

STANDARD NETWORK

CODE NAME LATITUDE LONGITUDE ALT

d m s d m s m

AFI Afiamalu 13 54 34s 171 46 38 W 706

API Apia 13 48 26 S 171 46 30 W 2

AUC Auckland 36 51 36S 174 46 41 E 79

BRZ Borland Lodge 45 46 45S 167 32 19E 190

CAZ Castlepoint 40 54 15 176 13 34 E 6
CBZ Campbell Island 5233 03s 169 09 33 E 30
Ciz Chatham Island 43 57 18 176 33 56 W 45
CMZ Cashmere 43 35 10S 172 38 23 E 255
COB Cobb River 41 05 16 S 172 44 02 E 213
CRZ Cape Reinga 3425558 172 40 47 E 140

ECZ East Cape 37 41 37s 178 32 46 E 40

GNZ Gisborne 38 38 39S 178 01 21 E 30
KAI Kaimata 42 31 33s 171 24 31 E 82

KKZ Kaikoura 42 25 19 173 41 47E 105

KRP Karapiro 37 55 30s 175 32 15 E 64

"MNG Mangahao 40 37 07 s 175 28 55E 396
MSZ Milford Sound 44 40 14s 167 55 01 E 38

NDF Nadi 17 45 25s 177 27 00 E 30
NUE Niue 19 04 358 169 55 41w 56
OBZ Oban 46 54 18 S 168 06 55 E 26
OoMZ Oamaru 45 04 14S 170 54 53 E 95
ONE Onerahi 35 46 33s 174 21 45E 30
RAO Raoul Island 2915068 177 55 06 W 110

RAR Rarotonga 21 12 45s 159 46 24 W 28
ROX Roxburgh 45 28 338 169 19 13 E 106

SBA Scott Base 77 51 018 166 45 22 E 38

TNZ Tarata 39 11 14 174 22 49 E 123
TRZ Taradale 39 33 128 176 49 17 E 17
TUA Tuai 38 48 29S 177 09 02 E 274
WEL Wellington 41 17 108 174 46 06 E 122

WIZ White Island 37 31 428 177 11 21 E 40

WNZ Wairakei 38 37 538 176 06 10 E 350

WTZ Whakatane 3759 05S 176 59 18 E 43
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CODE NAME LATITUDE LONGITUDE ALT
d m s d m s m

PUKAKI NETWORK

BSP Bush Stream 43 52 148 170 06 1S E 750
DMP Diadem 44 24 5158 169 49 38E 820
| HGP Huxley Gorge 44 06 09 s 169 50 39 E 590
| HHP Hogget Hill 44 19 398 170 20 44 E 490
| MJP Mt. John Pukaki 43 59 28s 170 27 34E 960
| MMP Mount Mary 44 08 335 170 16 42 E 950
| RHP Rhoboro Hills 44 06 03S 170 05 02 E 899
THP Tara Hills 44 32 428 169 53 17E 760
TMP Tomahawk 44 18 548 170 07 12E 720

WELLINGTON NETWORK

BHW Baring Head 41 24 338 174 52 17 E 10
BLW Big Hill 41 22 07S 175 28 29 E 340
CAW Cannon Point 41 06 32S 175 04 4 E 330
CCW Cape Campbell 41 45 17S 174 12 S4E 216
KIwW Kapiti Island 40 51 50 s 174 54 42 E 320
.MOW Moikau 41 25 188 175 15 07 E 430
MRW Makara Radio 41 13 578 174 42 18E 235
MTW Mount Morrison 41 09 34s 175 30 07 E 282
TCW Tory Channel 41 12 48S 174 16 33 E 150
WDW Wainui Dam 41 16 07 S 174 59 37E 130
WEL Wellington 41 17 108 174 46 06 E 122
WHW Wrights Hill 41 17 518 174 44 17 E 383

CONTRIBUTING STATIONS

CNZ Chateau 39 12008 175 32 51 E 1116
DNZ Dunedin 45 51 598 170 30 54 E 15
GBZ Great Barrier 36 13 048 175 28 52 E 70
GSZ Glacier Shelter 39 16 198 175 33 42E 2600
NGZ Ngauruhoe 39 10 39s 175 36 12E 1400
WGZ Waimangu 38 17 17s 176 23 13 E 440

SEISMIC RESEARCH OBSERVATORY

SNZO South Karori 41 18 378 174 42 17 E -10
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INSTRUMENTATION AND LITHOLOGY

STANDARD NETWORK AND TEMPORARY STATIONS

Stations are listed in the alphabetical order of their abbreviations.
Pendulum and galvanometer periods, T, and T,, are given in seconds.
The damping of electromagnetic instruments, when not listed, may
be assumed to be critical. Magnifications listed are for the period of
maximum response, except in the case of World-Wide Standard
instruments, where the magnifications are given at the conventional
periods of 1-0 and 1S seconds. Typical period response curves for
Willmore II, Benioff, Wood-Anderson and Mark Products L-4C
seismographs are shown at the end of this section.

AFI

AUC

BRZ

CAZ

ClZz

CMZ

Instrument Compt T, T,  Damping Magnification

AFIAMALU (World-Wide Standard Station)
Foundation: Basaltic lava flows.

Benioff ZNE 1.0 0.75 12500 at 1.0s
Press-Ewing ZNE 15 100 750 at 15s
APIA

Foundation: Coral sand on Recent and Pleistocene basalt.
Johnson-Matheson (photo-cell amplifier used with heated stylus recorder).
Zz 0.20

AUCKLAND
Foundation: Volcanic beds on Tertiary sandstone and mudstone.
Mark Products L-4C (with Kinemetrics VR-1 pen-recorder).

A 1.0

3800 at 0.25s
BORLAND LODGE
Foundation: Quaternary gravels.
Willmore 11 Zz 1.0 0.25 29100 at 0.25s
Wood-Anderson X 0.80 crit. 2800
The Wood-Anderson is oriented so that the X component lies northeast.

CASTLEPOINT
Foundation: Quaternary mudstone.
Willmore II (with Kinemetrics VR-1 pen-recorder).
Z 1.0 Variable
The magnification may be reduced when high seas are running.
CAMPBELL ISLAND
Foundation: Basalt.
Willmore II z 1.0 0.25 5000 at 0.25s

CHATHAM ISLANDS
Foundation: Clay over basalt.

Willmore II z 1.0 0.25 4440 at 0.20s
N 1.0 0.25 5110 at 0.20s
E 1.0 0.25 4400 at 0.25s
CASHMERE

Foundation: Rhyolite.
Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
Z 1.0 24000 at 0.20s
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1€
Instrument Compt T, T, Damping Magnification
CNZ CHATEAU
Foundation: Volcanic ash and lava.
Willmore I (Output telemetered to Kinemetrics VR-1 pen-recorder).
74 1.0 Variable
This station is operated by the Geophysical Survey, D.S.L.R., for volcanological
research. The magnification is changed as necessary.
COB COBB RIVER
Foundation: Schist.
Willmore 1I /A 1.0 025 27300 at 0.20s
CRZ CAPE REINGA
Foundation: Cretaceous basic volcanics.
Willmore II Z 1.0 0.25 9350 at 0.25s
N 1.0 0.25 10200 at 0.20s
DNZ DUNEDIN
Foundation: Basaltic lava flow.
Willmore III with Kinemetrics pen-recorder.
Z 1.0 Variable
N 1.0 Variable
E 1.0 Variable
This station is operated by the Geology Department of Otago
University.
ECZ EAST CAPE
Foundation: Mudstone and sandstone.
Willmore II z 1.0°%0.25 4800 at 0.33s
GBZ GREAT BARRIER
Foundation: Tertiary volcanics.
Willmore 11 Z 1.0 025 23800 at 0.25s
GNZ GISBORNE
Foundation: Alluvium on Tertiary mudstone.
Willmore 1I z 1.0 025 27000 at 0.25s
N 1.0:-.0125 29500 at 0.20s
GSZ GLACIER SHELTER
Foundation: Recent andesite.
Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
Zz 1.0 Variable
This station is operated by the Geophysical Survey, D.S.L.R., for volcanological
research. The magnification is changed as necessary.
KAI KAIMATA
Foundation: Moraine and river gravels over Tertiary mudstone and sandstone.
Wood-Anderson X 0.80 crit.
This instrument is oriented so that the X component lies northeast.
KKZ KAIKOURA
Foundation: Tertiary limestone and mudstone.
Willmore 11 74 1.0 0.25 12000 at 0.25s
KRP KARAPIRO
Foundation: Greywacke.
Benioff z 1.0 0.20 46700 at 0.25s
E 1.0 0.20 41000 at 0.50s
MNG MANGAHAO

Foundation: Greywacke.
Willmore II Z 1.0 025 52000 at 0.33s




INSTRUMENTAL NETWORKS 17

MSZ

NDF

NGZ

NUE

OBZ

Instrument Compt T, T,  Damping Magnification

MILFORD SOUND

Foundation: Gneiss.

Willmore II z 1.0 0.25 49800 at 0.25s

NADI

Foundation: Recent clays.

Willmore II (photo-cell amplifier used with heated stylus recorder).
z 1.25 0.20 6000 approx.

NGAURUHOE

Foundation: Recent volcanic flows.

Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
V4 1.0 Variable

This station is operated by the Geophysical Survey, D.S.1.R. for volcanological

research. The magnification is changed as necessary.

NIUE
Foundation: Hard coral.
Willmore II (with Kinemetrics VR-1 pen-recorder).
z 1.0 17200 at 0.10s
OBAN
Foundation: Weathered granite.
Mark Products L-4C (with Kinemetrics VR-1 pen-recorder).
V4 1.0 12000 at 1.0s

OMZ OAMARU

ONE

ROX

SBA

TNZ

TRZ

Foundation: Recent deposits overlying Tertiary limestone.

Willmore II z 1.0 0.20 11500 at 0.20s
ONERAHI

Foundation: Basalt.

Wood-Anderson E 0.80 crit. 2800

RAOUL ISLAND
Foundation: Volcanic rock.
Willmore II Z 1.0 0.25 4800 at 0.25s

RAROTONGA (World-Wide Standard Station)
Foundation: Basalt.

Benioff ZNE 10 0.75 6250 at 1s
Press-Ewing ZNE 15 100 375 at 15s
ROXBURGH

Foundation: chlorite schist.

Willmore I A 1.0 0.25 11500 at 0.25s

SCOTT BASE (World-Wide Standard Station)

Foundation: Frozen basaltic debris resting on lava flows.

Benioff ZNE 1.0 0.75 50000 (summer) at 1.0s
25000 (Jan 20 onw’d)
12500 (Feb 6 onw’d)
25000 (Apr 22 onw’d)
50000 (Jul 3 onw’d)

Press-Ewing ZNE 15 100 750 at 15s
TARATA

Foundation: Pleistocene mudstone.

Willmore II z 1.0 0.25 4570 at 0.20s
TARADALE

Foundation: Quaternary sands and silts, overlying Quaternary limestone.
Willmore II V4 1.0 0.25 5550 at 0.25s
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Instrument Compt T, T, Damping Magnification
TUA TUAI
Foundation: Thick Tertiary sandstone and mudstone.
Willmore 11 Z 1.0 210:25 7080 at 0.25s
WEL WELLINGTON (World-Wide Standard Station)
Foundation: Greywacke.
Benioff ZNE 1.0 0.75 6250 at 1.0s
Press-Ewing ZNE 15 100 750 at 15s
Wood-Anderson NE  0.80 crit. 1400
Imamura Z 1 51 2

NE B 5:1 2
The Benioff vertical component operates botl;é)hotogra hic and heated-stylus
recorders. There is also a pen-recorder operated by a Willmore I seismometer.

WGZ WAIMANGU

WIZ

WNZ

Foundation: Recent unwelded ignimbrite.

Willmore 1 (with Kinemetrics -1 pen-recorder).
1.0 Variable

This station is operated by the Geological Survey of D.S.I.R. and the Physics

Department of Auckland University for volcanological research. The

magnification is changed as necessary.

WHITE ISLAND

Foundation: Recent andesite.

Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
Zz 1.0 Variable

This station is operated by the Geological Survey of D.S.I.R. and the Geology

Department of Victoria University for volcanological research. The

magnification is changed as necessary.

WAIRAKEI

Foundation: Pumice breccia.

Willmore 1 z 1.0 0.25 200 (nominal)
WHAKATANE

Foundation: Weathered Jurassic greywacke.
Willmore II V4 1.0 0.20 24000 at 0.20s































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































