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INTRODUCTION

The form and content of this bulletin follows that established in
the 1977 Report (E —159).

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Seismologists urgently requiring unpublished New Zealand data may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 about three months of their occurrence,
and these Reports ready for printing by the middle of the following
year.

M. A. LOWRY
Editor

©




PRINCIPAL EARTHQUAKES IN 1980

1980 was another year of relatively low seismic activity in and
around New Zealand, with no shock of magnitude (M) 6-0 or
greater occurring within 900 km of the central Seismological
Observatory at Wellington. It seems likely, however, that insurance
payments resulting from earthquakes in 1980 will be higher than in
1979, as one of the biggest shocks had an epicentre close to a
populous area, and gave rise to claims to the Earthquake and War
Damage Commission totalling several hundred thousand dollars.

The extensive damage was caused by the magnitude 5-6 event in
Hawkes Bay on October 5Sth origin 80/597). The epicentre was a few
kilometres south of Hastings, but the highest intensity of shaking
(MM 8) was reported from Napier. The surface geology of the area
gives no obvious reason for this disparity, but the epicentre
determination was well constrained and serious mislocation in this
part of the country is thought unlikely. Possibly transmission of
energy in some directions was favoured by details of near surface
structure which lie obscured by overlying sediments.

Although its epicentre lay some tens of kilometers further south,
this shock revived local memories of the disastrous 1931 Hawkes Bay
earthquake, at a time when commemorative ceremonies to mark the
fiftieth anniversary of the earlier event were being planned. The new
epicentre was within the network of seismograph stations, and less
than 20km from one of them, and consequently the depth of the
origin (30km) is known with more certainty than that of most other
damaging shocks in New Zealand. Only one apparent foreshock
could be recognised on the records from the standard seismograph
network and this had registered only on an instrument too close for
reliable magnitude estimation, but a value of M, close to 2-0 seems
likely. Several aftershocks having magnitudes up to 3-9 occurred
during the first few days after the main shock.

The strongest shock in New Zealand during 1980 occurred on 22
December (origin 80/798). The epicentre was just north of Tauranga,
but no reports have been received of it being felt there or at nearby
Whakatane. Intensities were apparently highest in Gisborne, and
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8 NEW ZEALAND SEISMOLOGICAL REPORT 1980

the shock was felt as far south as Wellington. The absence of strong
shaking near the epicentre of an earthquake of such a magnitude (M
5-8) is not unusual considering the focal depth of 247 km. The zone of
occurrence of deep earthquakes that emerges from the shallow
activity along the East Coast dips under the volcanic region and the
Bay of Plenty. Attenuation of seismic energy is apparently very slight
within this slanting zone, accounting for the high intensities
experienced in the East Coast area. Directly above the the zone,
however, there is a region of high attenuation, and the result in this
case was markedly reduced ground motion near the epicentre, as
evidenced by the lack of felt reports from Tauranga and Whakatane.

The earthquake on December 22 was the largest of a number of
moderate earthquakes which were widely felt in the North Island
while, for most of the year, the South Island remained relatively
undisturbed. Nelson and Marlborough, subjected in the past to some
of New Zealand’s major historical earthquakes, were rather quiet
during 1980, while the East Coast of the North Island experienced
several moderate shocks. Before the October 5 shock already
mentioned, earthquakes of magnitude 5-2 and 4-9 off the mouth of
the Porangahau River on July 3 had already been felt in Napier
(origins 80/365 and 80/369).

Further south, a magnitude 5-6 earthquake occurred near
Hunterville on June 23 (origin 80/342). It was felt over much of the
central North Island, waking people from New Plymouth to Napier.
Two smaller shocks both of magnitude 4-5 near Kapiti Island on July
15 and 19 (origins 80/411 and 80/422) caused some alarm in the
Wellington area and north to Wanganui.

There was a swarm of small earthquakes near Palmerston North
from late August to mid-September. About a dozen were felt and
many more were detected by seismographs, particularly the sensitive
instrument at Mangahao.

In the south of the South Island, an earthquake of magmtude 5 4
at a depth of 92 km under Lake Te Anau was felt from Earnslaw
station, near the northern end of Lake Wakatipu, to Centre Island in
Foveaux Strait on January 28 (origin 80/037).

Still further south, an earthquake at an unusual depth appears.to
have occurred beneath the Solander Trough or possibly the Auckland
Slope, between Auckland Island and The Snares (origin 80/406).
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With its epicentre over 1100km from Wellington, this earthquake lies
outside the area normally covered by the New Zealand mainland
network, but if the depth (235km) is confirmed by overseas
observations this origin will be of interest because it supports the
suggestion that deep activity extends much farther to the south of
New Zealand than has previously been accepted. A nearby origin in
1965 was assigned a depth of 210km, but regarded with some
suspicion.

As in 1979, volcanic activity in New Zealand was limited to
intermittent ash and steam eruptions from White Island. The
volcanoes in the central North Island remained quiet.
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THE INSTRUMENTAL NETWORKS

DESCRIPTION

The system of seismograph stations under the scientific direction
of the Seismological Observatory at Wellington in 1980, 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 more closely-
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 consists of nine stations set up by the New
Zealand Electricity Department in 1975 to monitor any changes in
seismicity that might accompany the raising and subsequent
management of the level of Lake Pukaki for power generation. The
stations transmit their outputs to a central recorder at Twizel, and the
records are analysed at the Observatory in Wellington. Normally the
full set of stations is read only for earthquakes close to Lake Pukaki,
but readings from any station can be used to supplement data from
the standard network when necessary.

The Wellington network is technically similar, but is intended
primarily for research. It 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

(11)
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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 conventional
analogue records on 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 Geology Department of Otago University at
Dunedin, and from four volcanological research stations, one on
White Island operated by the Geology Department of the Victoria
University of Wellington, and three in the Tongariro National Park
operated by the Geophysical Survey of the D.S.I.R. The stations are
not under the control of the Observatory, but their readings are
available for inclusion in the local epicentre-location programme
when this is helpful.

CHANGES TO THE NETWORKS IN 1980

During 1980, one station of the standard network ceased
operation, another was relocated, and the number of components of
ground motion recorded at four others was reduced. Operation of
one station of the Wellington Network also terminated.

The three component station at Mount John (MJZ) had to be
closed on June 25th when it proved impossible to find a replacement
for the former operator, after he left. The nearby telemetering
seismograph of the Pukaki Network, Mount John Pukaki (MJP)
continues to function.

The standard network seismometer from Kaikoura West (KKY),
was moved on August 17th to Kaikoura (KKZ), where it now
operates with a photographic paper recorder.

Because of the increase in the price of photographic paper and
chemicals, in mid-June the number of instruments operating was
reduced to two short-period components at the stations at Cape
Reinga (CRZ) and Gisborne (GNZ), now both recording z and n
only, and Karapiro (KRP), which now records z and e only.
Recording by long period instruments at Roxburgh (ROX) and
Karapiro (KRP) was stopped at the same time.
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The seismometer at the Wellington Network station at Wright’s
Hill (WHW) was not replaced after being stolen in March.

INDEX OF STATION CODES

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, Newbury, Berkshire,
England. Codes for stations of the New Zealand networks are:

STANDARD NETWORK

Afiamalu AFI Gisborne GNZ Oban OBZ
Apia API Glacier Shelter GSZ Onerahi ONE
Auckland AUC Great Barrier GBZ Raoul Island RAO
Borland Lodge = BRZ Kaikoura KKZ Rarotonga RAR
Campbell Island CBZ Kaikoura West  KKY Roxburgh ROX
Cape Reinga CRZ Kaimata KAI Scott Base SBA
Cashmere CcMZ Karapiro KRP Taradale TRZ
Castlepoint CAZ Mangahao MNG Tarata TNZ
Chateau CNZ Milford Sound MSZ Tuai TUA
Chatham Islands CIZ Mount John MIZ Wairakei WNZ
Cobb River COB Nadi NDF Wellington WEL
Dunedin DNZ Ngauruhoe NGZ Whakatane WTZ
East Cape ECZ Niue NUE White Island WwIZ
Oamaru OMZ

PUKAKI NETWORK

Bush Stream BSP Hogget Hill HHP Rhoboro Hills RHP
Diadem DMP Mt John Pukaki MIJP Tara Hills THP
Huxley Gorge HGP Mount Mary MMP Tomahawk TMP

WELLINGTON NETWORK

Baring Head BHW Makara Radio MRW Wainui Dam WDW
Big Hill BLW Moikau MOW Wellington WEL
Cannon Point CAW Mount Morrison MTW Wright's Hill WHW
Kapiti Island KIW Tory Channel TCW

SEISMIC RESEARCH OBSERVATORY

South Karori SNZO
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GEOGRAPHICAL POSITIONS
STA LATITUDE LONGITUDE ALT GEOCENTRIC DIRECTION COSINES
d ms d ms m A B C
AFI 13 54 34s 171 46 38w 706 -0.961 070 -0.138 883 —0.238 864
API 13 48 268 171 46 30 W 2 —0.961 482 —0.138 981 -0.237 142
AUC 36 51 36s 174 46 41 E e -0.798 711 0.072 997 -0.597 271
BHW 41 24 33s 174 52 17E 10 —0.749 202 0.067 242 —0.658 919
BLW 41 22 07s 175 28 29E 340 —0.750 333 0.059 386 —0.658 387
BRZ 45 46 45 167 32 19E 190 —0.683 352 0.151 009 -0.714 301
BSP 43 52 145 170 06 1SE 750 -0.712 478 0.124 294 —0.690 598
CAW 41 06 32s 17504 4E 330 —-0.752 855 0.064 969 —-0.654 972
CAZ 40 54 15s 176 13 34 E 6 —0.756 343 0.049 890 -0.652 270
CBZ 5233 03s 169 09 33 E 30 —0.599 744 0.114 851 -0.791 907
Ciz 43 57 18s 176 33 S6 w 45 -0.720 923 —0.043 266 —0.691 663
CMZ 43 35 10s 172 38 23E 255 —0.720 670 0.093 091 —0.687 000
CNZ 3912008 175 32 S1E 1116 -0.774 682 0.060 323 —0.629 467
COB 41 05 16 172 4 2E 213 —0.749 824 0.095 604 —0.654 693
CRZ 34 2555s 172 40 47E 140 —0.819 834 0.105 318 —0.562 833
DNZ 45 51 59s 170 30 S4 E 15 -0.689 197 0.115 147 —0.715 366
DMP 44 24 51s 169 49 38E 820 —0.705 389 0.126 574 -0.697 427
ECZ 37 41 37s 178 32 46 E 40 -0.793 026 0.020 128 —0.608 855
GBZ 36 13045 175 28 52 E 70 —0.806 157 0.063 714 —0.588 261
GNZ 38 38 39s 178 01 21 E 30 —0.782 622 0.027 022 -0.621 911
GSZ 39 16 40s 175 35 14E 2600 -0.773 872 0.059 720 -0.630 520
HGP 44 06 09s 169 50 39 E 590 -0.709 150 0.127 032 —-0.693 519
HHP 44 19 39s 170 20 4E 490 —0.707 545 0.120 364 —0.696 343
KAI 42 31 33s 171 24 31 E 82 —0.730 944 0.110 433 —0.673 443
KIW 40 51 50s 174 54 2E 320 —0.755 456 0.067 268 —0.651 738
KKY 42 25 12s 173 41 31E 101 —0.735 998 0.081 360 -0.672 077
KKZ 42 25 19s 173 41 47E 105 —-0.735 981 0.081 300 -0.672 102
KRP 37 55 30s 175 32 1SE 64 —0.788 423 0.061 531 -0.612 049
MIJP 43 59 28s 170 27 34E 960 -0.711 801 0.119 633 -0.692 118
MIZ 43 59 148 170 27 S8 E 1000 -0,711 861 0.119 558 -0.692 069
MMP 44 08 33s 170 16 2E 950 -0.709 615 0.121 573 —0.6%4 022
MNG 40 37 07s 175 28 S5E 396 —-0.758 859 0.059 965 —0.648 488
MOW 41 25 18s 175 15 07E 430 —0.749 489 0.062 253 -0.659 083
MRW 41 13 §7s 174 42 18E 235 -0.751 022 0.069 604 —0.656 599
MSZ 44 40 14s 167 55 01 E 38 —-0.697 720 0.149 363 -0.700 627
MTW 41 09 34s 175 30 07E 282 -0.752 750 0.059 217 —0.655 638
NDF 17 45 25s 177 27 W E 30 -0.952 009 0.042 398 -0.303 118
NGZ 3911 00s 175 36 49E 1400 -0.774 933 0.059 443 —0.629 241
NUE 19 04 35s 169 55 41 E 56 -0.931 186 -0.165400 —0.324 864
OBZ 46 54 18s 168 06 S5 E 26 -0.670 966 0.141 208 -0.727 918
OMZ 45 04 145 170 54 S3 E 95 -0.699 729 0.111 895 —0.705 591
ONE 35 46 33s 174 21 45 E 30 —0.809 242 0.079 882 -0.582 019
RAO 29 1506 177 55 06w 110 —-0.873 304 -0.031 743 —0.486 140
RAR 21 1245s 159 46 24w 28 —-0.875 524 -0.322 593 -0.359 711
RHP 44 06 038 170 05 02E 899 -0.709 695 0.124 068 —-0.693 499
ROX 45 28 33s 169 19 13E 106 -0.691 423 0.130 393 -0.710 586
SBA 77 51 01s 166 45 2 E 38 —-0.206 194 0.048 529 -0.977 307
SNZO 41 18 37s 174 2 17 -10 -0.750 134 0.069 526 -0.657 621
TCW 41 12 48s 174 16 33E 150 -0.750 697 0.075 250 —0.656 347
THP 4 32 42 169 53 17E 760 —0.703 954 0.125 545 —0.699 062
TMP 44 18 54s 170 07 12E 720 -0.707 215 0.123 175 —0.696 186
TNZ 3911 148 174 22 99E 123 -0.773 432 0.076 105 -0.629 294
TRZ 39 33 12s 176 49 17 E 17 -0.771 946 0.042 870 —0.634 241
TUA 38 48 29s 17709 E 274 —-0.780 343 0.038 841 -0.624 145
WDW 41 16 07s 174 59 37 130 -0.750 950 0.065 784 —-0.657 074
WEL 41 17 108 174 46 06E 122 —0.750 486 0.068 718 —0.657 304
WHW 41 17 518 174 44 17E 383 -0.750 320 0.069 103 -0.657 453
wizZ 37 31 42s 177 11 21 E 40 —0.794 075 0.038 988 —0.606 568
WNZ 38 37 53s 176 06 10E 350 —-0.781 416 0.053 234 -0.621 736
WTZ 3759 05s 176 59 18 E 43 -0.789 092 0.041 516 —-0.612 871
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INSTRUMENTATION AND LITHOLOGY

STANDARD NETWORK

Stations are listed in the alphabetical order of their international
three-letter code designations. 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 15
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

CBZ

CIZ

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).
1.2 0.20

AUCKLAND

Foundation: Volcanic beds on Tertiary sandstone and mudstone.

Willmore I (photo-cell amplifier used with pen-recorder) until 4 March.
z

1.0 1.0 7600 at 0.8s
Mark Products L-4C (with Kinemetrics VR-1 pen-recorder) from 4 March.
Z 1.0 3800 at 0.25s

BORLAND LODGE
Foundation: Quaternary gravels.

Willmore II z 1.0 0.25 29100 at 0.25s
Wood-Anderson N 0.80 crit. 2800
CASTLEPOINT

Foundation: Quaternary mudstone.
Willmore II (with Kinemetrics VR-1 pen-recorder).

r4 1.0 Variable
The magnification may be reduced when high seas are running.

CAMPBELL ISLAND
Foundation: Basalt.
Willmore 11 z 1.0 0.25 5000 at 0.25s

CHATHAM ISLANDS
Foundation: Clay over basalt.
V4

Willmore II 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
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DNZ

ECZ

GBZ

GNZ

GSz

Instrument Compt T, T, Damping Magnification

CASHMERE
Foundation: Rhyolite.
Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder at
Canterbury Museum).
z 1.0 24000 at 0.20s

CHATEAU
Foundation: Volcanic ash and lava.
Willmore I (Output telemetcred to Kinemetrics VR-1 pen-recorder).
z Variable
This station is operated by the Geophyswal Survey, D.S.I.R., for volcanological
research. The magnification is changed as necessary.

COBB RIVER

Foundation: Schist.

Willmore 11 z 1.0 025 27300 at 0.20s

CAPE REINGA

Foundation: Cretaceous basic volcanics.

Willmore II z 1.0 025 9350 at 0.25s
N 1.0 0.25 10200 at 0.20s
E 1.0 025 9790 at 0.20s

Operation of short period E component ended in June.

DUNEDIN

Foundation: Basaltic lava flow.
Willmore I (with Kmemetnu pen-recorder).
1.0

12000 approx.
This station is operated by the Geology Department of Otago University.

EAST CAPE
Foundation: Mudstone and sandstone.
Willmore 11 z 1.0 0.25 4800 at 0.33s

GREAT BARRIER
Foundation: Tertiary volcanics.

Willmore II z 1.0 0.25 23800 at 0.25s

GISBORNE

Foundation: Alluvium on Tertiary mudstone.

Willmore II z 1.0 0.25 27000 at 0.25s
N 1.0 025 29500 at 0.20s
E 1.0 0.25 25200 at 0.20s

Operation of short period E component ended in June.

GLACIER SHELTER

Foundation: Recent andesite.

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

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

research. The magnification is changed as necessary.

KAIMATA
Foundation: Moraine and river gravels over Tertiary mudstone and sandstone.
Wood-Anderson X 080 crit. 2800

This instrument is oriented so that the X component lies north-east.

KAIKOURA WEST

Foundation: Tertiary limestone and sandstone.

Willmore II z 1.0 0.20 40000 at 0.20s

35mm film recorder. Magnification as seen on 8 X viewer. Station replaced by
Kaikoura (KKZ) in June.
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Instrument Compt T, T, Damping Magnification
KAIKOURA

Foundation: Tertiary limestone and mudstone.

Willmore 11 Zz 1.0 025 12000 at 0.25s

Replaced Kaikoura West (KKY) in June. Records on photographic paper.

KARAPIRO
Foundation: Greywacke.
z

Benioff 1.0 020 46700 at 0.25s
N 1.0 0.20 approx. 40000 unstable
E 1.0 0.20 41000 at 0.50s
Press-Ewing ZNE 15 100 1000 approx. at 15s

Operation of short period N and all long period components ended in June.

MOUNT JOHN
Foundation: Greywacke.

Willmore 11 Z 1.0 0.25 30500 at 0.25s
N 1.0 0.25 43600 at 0.25s
E 1.0 0.25 41100 at 0.25s

Station closed in June.

MNG MANGAHAO

MSZ

NDF

NGZ

OBZ

OoMZ

ONE

Foundation: Greywacke.
Willmore 11 z 1.0 0.25 52000 at 0.33s

MILFORD SOUND
Foundation: Gneiss.
Willmore 11 z 1.0 0.25 49800 at 0.25s

NADI
Foundation: Recent clays.
Willmore II (photo-cell amplifier used with heated stylus recorder).
20 6000 approx.
NGAURUHOE
Foundation: Recent volcanic flows.
Mark Products L-4C (Output telemetered to Kinemetrics VR-1 pen-recorder).
z 1.0 Variable
This station is operated by the Geophysical Survey, D.S.I.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).

z 1.0 12000 at 1.0s
OAMARU
Foundation: Recent deposits overlying Tertiary limestone.
Willmore II z 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





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































