REPORT 79/19

SEISMICITY AND TSUNAMI WARNING

IN PAPUA NEW GUINEA

by

I.D. RIPPER
April 1950




R et st it e
N i g

71

SA5S

KANIET
KAVIENG
i
1
1
‘NUGURlA
- 13 $B56-4 (76 SB57-T |68
!
|3
N ! [TEWAROTO-
Wity loAZELLE CAPE'ST GEORGE | NISSAN TEMOHAN TAWY
43 5655-8 [ 51 = - 1
C 74 :
D L P
T imaoang | GUMEQ! \__|ANDEWA TALASEA POMIO ' ~
¥ §B65;5(28  ~~_ §B55-10 [33 $856.11 50 5252 FE56-9 : -
/ ¢
] s 1’ ! \ 1
g \ Ly AN ' i \ |
—_ ¢ el { ! 1 |
LIKIUNGA Pians T KERIMUI 7~ |MARKHAM HUON | |arawe GASMATA | 1
[ Yoe 5B54-15 (4 ' SB54-16 |22 SBE5-13 297~ seﬁs—mI 4 SB55-15 } |
\\\ : : ]
| : .
] ' 1 -
JLAKE MURRAY ;}%E\M\"\H SALAVADA~ | ! le./ PROJ ECT LOCATION
— ®Te7 3B 70 §C55-1 35 80\55-33‘6 Sy o SCSET 72 ssEe | T T T T
s \ ; i
N i / g, !
< w / - |
FLY RIVER GULF YULE BUNA S CAPE NELSON/ [KIRIWINA ___ °  IMADAY ;
MNGs 5T 23 §C55-5 [l 3¢5 £ SSTBET 39 5C55-8 |42 5C56-5 |44 673 5567 ) !
N N, .
. e . ~ ! ]
e }I \'\\@ 8‘ mo |
N~ <z i
80IGY DARY MAER AROA PORT MORESBY _ [TUFL) 2 FERm&mA MURUA NADA |
[ TS
; 37 S a3, a8 5C56-10 |74 SCE6-11 |75 | Se86-i2
{ SC55-1 .
! F
— 5\ =
KALO ABAY MISIMA OREIA POCKLINGTON
\ a6 $C56-1a §C56-15 T
J
[ = & !
/.{ |
e e e L _(BABLE [CALVADGS TAGULA |
- P20 40 1470 180 © 1530 . "
i i il A 5 156 1590
—
—
—
—



SEISMICITY AND TSUNAMI WARNING

IN PAPUA NEW GUINEA

by

I.D. RIPPER

GEOLOGICAL SURVEY
GEDPHYSICAL DBSERVATORY

REPORT 79/19

preparsed for the PNG delegate
to the Eighth Session of
CCOP/S0PAC

Suva, September, 1979.




) iz Yoo s P o e e | | e s | | P | | — | - | 2o— | .

TABLE OF CONTENTS

SUMMARY

1. SEISMIC ZONES AND MAJOR EARTHQUAKES IN PAPUA
NEW GUINEA.

2. TSUNAMIS IN PAPUA NEW GUINEA WATERS,

3. TSUNAMI WARNING AND EARTHQUAKE PREPAREDNESS.

CONCLUSIONS

REFERENCES




SUMMARY

The main seismic zones of Papua New Guinea and some
recent damaging earthguakes that have gccurred in Papuya New
Guinea at Kogkopo, Wewak, Madang and Rabaul are described. Efforts
being made to reduce the effects of earthquakes and tsunamis in
Papua New Guinsa include international co~operation with the
Uorld Data Centres in accurate earthguake hypocentrs locations,
introduction of a Building Code for the Papua New Guinea
garthquake region by the Department of Works and Supply,
deployment of a regional accelerograph netwark by the Geophysical

Obssrvatory, and participation in the Pacific Tsunami Warning
Systam,
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-~ 1. SEISMIC ZONES AND MAJOR EARTHQUAKES IN PAPUA NEW GUINEA.

Papua New Guinea is one of the most earthguake orone
regions of the world. Potentially damaging earthguakes have
occurred regularly since the beginning of existing records
(Everingham, 1974; Ripper, 1979). As the economic development
of the country advances, so does the likelihood of
economically disastrous sarthquake damage.

The main seismioc zone extends from northuwest to
southeast across northern New Guinea betwsen the Highlands and the
north ceoast, northeast through New Britain and southeast through
the island of Bougainville and the Soclomon Islands. The north
Solomon Sea region between northsast New Britain and northuwest
Bougainville is possibly as seismically active as anyuhere else
in the world.

Secondary seismic zones cross the Bismarck Sea between
Wewak and the Gazelle Peninsula, and trend southeast through the
Papuan Peninsula and eastward across the Solomon Sea to the New
Georgia Islands.

Recent damaging earthguakes in Papua New Guinsa include:-

1. 13 August, 1967 at Kokopo in the Gazells Peninsula of New
Britain. A series of small sarthguakes, maximum magnituds
5.9, caused damage of $172,000 (Heming, 1969).

2, Seotembesr and October, 1968 at Wewak in the Sepik region of
northern New Guinea. The earthguake magnitudses wers all
less than 7, but damage costs exceedsd $20,000 (Denham,
1974).

3. Madang, 31 October, 1970. Magnitude 7.0. Fifteen peopls
were killed, and damage amounted to $1,700,000, including
$550,000 for repairs to the SEACOM cable. Extensive
landsliding occurred, particularly in the Adelbert Range
near the epicentre (Everingham, 1975,a).

4, North Solomon Sea, July, 1971. Twp magnitude 8 earthguakes
strongly shook the Gazelle Peninsula, and caused tsunamis
in the North Sclomon Sea and Rabaul harbour (Everingham,
1975,b).

More recently, in 1977 and 1978, the two Papua New
Guinea earthquakes which caused the most damage (they both broke
the SEACOM submarine telecommunications cable near Madang) occurred
beneath Madang on 26 April, 1977 and 26 January, 1978. The
sarthquakes were of ralatively small magnitude, 5.4 and 4.5
respectively. The two earthgueskes which caused the most concern in
1977 and 1978 ocourred in the Southsrn Highlands on 6 September,
1977 and in southeast Papua on 11 April, 1978. These earthguakes
were alsg of relatively small magnitude, 5.5 and 5.9 respectively,
but the local inhabitants who felt the earthguakes uwere alammed
begause they mistakenly associated the sarthgquakes with possible
volcanic activity. GCivil action, including visits by officers of
the Rabaul Volcanological Observatory and the National Emergency
Service, was undertaken to reassure the peopla. The Southern



Highlands earthquake caused several landslides but little
building damage. The southeast Papua earthquake damaged several
village houses in the Wanagela area near Mt. Victory.

Two notable earthquakes that have occurred in Papua
New Guinea so far in 1879 were the 09 March southeast Papua
sarthquake, magnituds 6.3, and the 25 June Madang earthquake,
magnitude 6.5, The southeast Papua earthquake caused some damage
in Port Moresby, and created panic in multi-storey buildings.
The 25 June earthquake broke the SEACOM cable in both its
Madang-Guam and Madang-Cairns sections, caused building damage
at Goroka, and probably triggered an immensse landslide 8 km. east
of Kundiawa which started moving slowly on 01 July and disrupted
electrical power transmission in the Highlands.



2. TSUNAMIS IN PAPUA NEW GUINEA WATERS

The first clear record of a tsunami in Papua New Guinea
is in 1856, on the Maclay' coast of northern New Guinea. A village
was completely suwept away by tidal waves following an earthguake,
and almost all the inhabitants were drowned. Since then, tsunamis
in which the water levsl rises about five metres have occourred on an
average of every ten years somewhers in Papua New Guinea (Everingham,
1976).

The majorily of tsunamis in Papua New Guinea have bsen
caused by local sarthquskes. A notable tsunami in rscsnt years
followed the 26 July, 1971, magnitude 8 earthguake in the north
Solomon Sea. Waves reached a height of 10 metres on sputhernmost
New Ireland and at Wide Bay. In Rabaul harbour, the water rose 2%
metres, flooding parts of thes town.

Both the magnitudes 8 earthquakes of 23 May, 1960 at
Chile, South America, and 28 March, 1964 at Alaska, caussd tsunamis
in Papua New Guinea waters. Several sea waves of heights 1-2 metres
occurred along the Bougeinville, New Britain, Manus and northern
New Guinea coastlines 22 hours after the Chilean earthquake, and
the Alaskan esarthguake generated a tidal oscillation of about 0.4
metres recordsd in Rabaul harbour (Everingham, 1977).

Tsunamis are also ceused by volcanic eruptions and
submarine slides. The most disastrous tsunami known to have
occurred in Papua New Guinea followed the Ritter Island voleanic
explosion of 12 March, 1888, Waves highsr than 10 metres occurred
along the north coast of New Britain, and northern New Guinea,
causing considsrable loss of life.




4.

3. TSUNAMI WARNING AND EARTHQUAKE PREPAREDNESS

The best warning of the approach of a tsunami
following a large local earthguake is the earthguake itself.
Should a strong earthquake be felt at medium strength for what
segems to be a long period, coastal people should prepare for a
tsunami., The tsunami may follow immediately after the
earthguake, or up to about an hour later. Sometimes, the first
indication of the tsunami is the sea receding from the shore,
gexposing normally covered coral reefs. The rise in sea level then
follouws.

A simple orecaution against damage from most tsunamis
is for all buildings to be placed 2~3 metres above the high tids
level (Everingham, 1976}). Special precautions should be made for
buildings supplying essential services, however, as is ssen by the
$300,000 damage caused to a government communications station at
Torokima, west coast of Bougainville, by a 2 mstre tsunami
following a magnitude 7.7 sarthquake in the sast Solomon Sea, on
20 July, 1975 (Everingham st al, 1977}).

Papua New Guinea is now participating with other
countries in the Pacific Tsunami warning System, and has been
invited to bescome a Member State of the International Coordination
Group for the Pacific Tsunami Warning System (ICG/ITSU}.
Communications with the Network Headquarters in Honolulu are
carriaed out through the Civil Aviation Agency and the Aercnautical
Fixed Telscommunications Network. On receipt of a request from
Honolulu, or if a large earthquake has occurred, the Port Moresby
Geophysical Obssrvatory relays earthguake arrival time data from
Papua New Guinea seismograph stations to Honolulu. The earthquaks
data is collated with data from other countries to obtain a rapid
accurate location of the earthquake and allows the Network
Headguarters to determine whether a tsunami may have been genarated.
The Headquarters then requests tide guage tsunami information from
circum-Pacific countriss. O0Official Papua New Guinea Tsunami
Warning tide guage stations are the Bougainville Copper Ltd. station
at Aneswa Bay, near Kieta, and the Department of Transport tide
guage stations at Rabaul, Port Moresby and Vanimo. The Rabaul
station is operated by the Volcanological Observatory. Tide guage
tsunami informmation is relayed to Honolulu so that, if a tsunami has
been generated, the magnitude and extent of the tsunami can be
determined, and tsunami warnings issued to countries which will be
affected.

Specific prediction of earthquakes is not yet possible
in Papua New Guinga, and will not become a reality for many years.
There is no Earthquake Prediction Program currently underway in
Papua New Guinea, as the budget and manpower requirements of such a
program would be astronomical. (Japan and the United States of
America spend over 10 million dollars each year in earthguake
prediction research). The Port Moresby Geophysical Observatory
operatgs a network of seismic stations throughout the country, and
this network is supplemented by volcano surveillance stations of
the Central Volcanological Observatory, Rabaul. Immediate
preliminary hypocentres are detemmined by the Port Moresby and
Rabaul Observatories from visual seismograph readings, using STD
telephone communications to obtain readings from other network
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stations. Stations at Mt, Lunaman in Lae, and Mt. Lamington

are telemetrsd to the Port Moresby Observatory. Earthquake
arrival time data are telexed to the World Data Centre operated

by the United States Geological Survey, which computes

earthquake hypocentres on a global basis using all available
information. Final hypocentres are computed about two years later
by the International Seismological Centre in Great Britain. The
international cooperation between the World Data Centres, Papua
New Guinea and the seismograph stations of other countries
throughout the world, has enabled the seismic zones of Papua New
Guinea to be clearly defined. Polarity data from Papua New Guinea
seismic stations and stations of the World Wide Standard Seismograph
Network, which includes Port Moresby and Rabaul, are used to
detemine the fault motions of Papua New Guinea sarthquakes
(Ripper, 1975; 1978).

With a view to reducing serious damage in future
earthquakes, the Geophysical Observatory, in conjunction with other
government and private bodies, operatses a network of accelerographs
throughout Papua New Guinea. The accelerograms are available for
use by enginsers in determining earthquake response of enginesering
structures and foundations. The Department of Works and Supply has
divided Papua New Guinea into two building zones, A and B. Special
sarthquake resistant building requirements are specified for Zone A,
which consists of the previous Territory of New Guinea, plus Kerema
in the Gulf Province and southeast Papua east of and including
Popondstta. The National Emergency Service and Provincial
Headquarters are in a continuous state of readiness for any
parthquake emergency and have dealt efficiently with past sarthquake
disasters.

Future damaging earthquakes must bs expected to occur
anywhere in the seismic zone of Papua New Guinea at any time., If
the most likely sites of large future earthquakes are the places
where virtually no high magnitude (7 or 8) earthguakes have occurred
for about thirty years, then the Sepik region and New Britain are
special candidates for future large earthquakes. Lae and the Huon
Peninsula, although continuously shaken by relatively small
earthguakes, have escaped the effects of a close high magnitude
shock, and also appear to constitute a seismic "gap".



CONCLUSIONS

Large earthquakes have occurred regularly in Papua Neuw
Guinea in historical times and will continue to occur regularly in
the future. Damage and loss of life will occur both as a result qof
the actual earthquakes and from the secondary effects such as
tsunamis and landslides which often follow large earthquakes.

The Papua New Guinea government is endeavouring to reduce
future earthguake effects by the introduction in 1971 of a special
Building Code for the seismic zone, and by accumulating accelercgraph
data for use in future engineering constructions. In addition,

Papua New Guinea is participating in the International Pacific
Tsunami Warning System and is providing the World Data Centres with

earthquake phase information by telex as part of a global program
of accurate earthgquake location.

A
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