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'rIfE NAJOR Pl\PUA NEVl GUInEAN EARTHQUAKES NEAR l'iADM~G (1970) 
AnD BElrEATH Tllli NOR'rlI SOL0i10H SEA (1971) 

by 

I.B. Everingham 
1 

SYNOPSIS 

Intensity f faul t·-plane, and aftershock results for major ·Papua 
Nevl Guinean (r:r;-G) earthquakes "lhieh occurred on 31 Oct 1970 and 14 
and 26 July 1971 are presented. Some common earthquake shakingeffccts 
in PHG are discussed 2.nd tabulated in a form suitable for use in 
estimation of intensities. 

THE 1970 HADANG EAR'l'IlQ,UAKE 

175309 o 6 0 Oct 31 MS 7.1 4.95 S 145. 0 E Depth 40 lcm 

The fault-plane solution and hypocentrc pattern sugg'ested a ncar­
vertical, left lateral, strikeslip fault trending ENE near the north 
coast of Ne\v Guinea (Fig. 1) 0 l1aximum intem:j.tj.es \-lere at least 
r-ms, and r1TI17 int.ensi t:i.es 'vere experienced o'Ve~' an al.'ea of about 
25 000 km2• Extensive lands1iding occurrecl in the epicentral regiol1 r 
B.nd half the villa.ge houses "Jere destroyed. Damage in HadL~.ng 
(population 15 000) 9 30 km from the fault, "las mainly to tmreinfo:r.ced 
ma.sonl"Y structures ancl corrugated iron water tanks. B:dclges, 
wharfs p and roads in the Nadang District were also damaGed. 

-. 
Offshore from j'Iadang, the SEAC01-1 submarine cable \'1<'1.8 broken in 

seve;t.'al places oHing to subm,rrine Glumping of deltaic sediment o A 
minor tsunami (3 r;lotres maximum) occurrod along the shores Hi tbin 50 
km of the earthquaJ;:e faul t. lJ.'his 'Csunarni Has also considered to be 
caused. by submarine slumping, as evidenced by measured changes in sea 
floor depth ancl obvious reef damage resulting from the earthquake. 

Fourteen of the fifteen deaths "/ere due to landslides that 
resul ted from the I quake and to collapse of village hou"es up to 
120 km '"{rom the epicentre, vlhere the regional intensity Has estimated 
as J.1N6. One drmming occurred. "/hen a boat Has s':Jamped by roughened 
sea. 

Cost of damage to buildings \-laS around A~~660 000; to roads 9 

\vharfs, and bridges A~~270 000; and for repairs to the S8ACON cable 
A$550 000. The cost of replacing 847 village houses destroyecl by the 
earthquake Has about M~100 000 allm·ring for salvaged materialso Tho 
total dam3.ge cost A$1.7 million. 

061129 
012321 

rrIlE 1971 NORTH SOLCNOlJ SF.J\ EARTHQUAK!~S 
Jul 14 NS 8.0 5.47°S 1 ~)3.880E Depth 47 km 
Jul 26 jl-iS 8.0 4.94°S 153.17°E Depth 48 1..111 

'J.'he ("!p.i.ecntrcs "JC:r.'C locatecl in the nortJlernmost part of the 
Solomon Sea in the DlGst active zone of seismicity in PIlG. 'J\.renty··th:cee 

10bserver-:Ln-Charge, Bureau of Nincral Hesource(j Geophysical 
Obf;crvatory, Port 110resby p Papua HeH Guinea. 

r.-._ 
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shocks .,ith 1'18 greater than 6.9 h,,'we occurred in the area since 1900. 
Aftershock and fault-plc>J1e solutions suggest that the earthqualce 
resulted from faulting of hlO parts of a single fault zone that 
extends from west of Bougainville Island a.long the trend of the trench 
to Pomio on the south coast of New Britain (:B'ig. 1). 

r1aximum intensities ·,·:ereat least FiT18 9 and the J.1He isoseismal 
approximately enclosed the zone of aftershock epicentres for each 
earthquake; i. e. the shaking appea:red to be directly related to dista­
nce from the faulted 2.one 9 not the epicentro (Fig. 2). Hence although 
Habaul was hlice as far from the first epicentre as from the second p 

the intensities at Rabaul during the tHO earthquakes ,.,rere about the 
same. The longer axes of the ell'iptical }'lI-17 isosei smals .,ere roughly 
500 km long, and for each 'quake the area ""i th f1l17 intensities is 
estimated to be roughly 400 000 km2 • . ... 

Both earthquakes caused two- to three-metre tsunamis ,,,hich were 
experienced in Habaul r southeaste~cn Ne,,, Brl tain, western Bou.gainville 
and southern Ne"" Ireland. In three small areas the tSlmami Haves from 
the 26 July event Here anomalous, being as high as eight metres. I'1any 
small vlharfs, ,·,hother ,,'ell constructed or not, were damaged or "lashed 
m,my, and in Rabaul the contents of lov-Iying stores, factories, a 
hot(~19 and residences "lere ruined by flooeling. It ,,,as not possible to 
maJce an accnra te ascessment of de.maG8 as the area damaGed ,Jas vast p 

sparsely populated, and. communications "Tere difficult. In the vici.nity 
of Rabanl (population 25 000), the only to~m of note, several t.imber 
fraIned houses ,·,ere th~'o1m off concrete-pile foundations, piles were 
cracked, and ul1reinforccd masonry buildings ,.,ere ruinod o liere damage 
a.mounted to roughly A$270 000; total cost of the damage ",as probably 
about hlice this 3..rnount. Only one life ""as ImoHn to have been lost -
that of a child drm·med by the 14 July tstmami. 

HEHAHKS 

Typical earthqualce effects are summarized in the r.r3.ble, ",hich 
"'laS designed to faciE tate uniform intensity estimation in Papua 1'Je,~ 
Guinea, a tropical, mountainous, relatively undeveloped 'countryo 

.. One feature of PNG earthqual:es is the relatively high intensities 
that occur on hilltops. After the July 1971 shocks this \-las particu­
larly noticeab.1e in the Pk'1.baul area, Hhere field evidence Has most 
easily acquired.. 1m E02 accelerog-raph placed on a hilltop si teat 
Rabaul triggered e times during the period Sept 1971-Scpt 1972, ",here­
as an }102 in a lower si tein the tOt-.'Ylship failed to trigger during 
that timeo J~igUJ.'e 3, shouing parts of accelero6'TcUJIG from a valley 
hardrock site and. from an adjacent hilltop about 300 metres hiGher 
(at a dam site in castern Papu.3.), illustrates the large difference in 
the ground motion:::: at the two sites,and sUGGests that the !'iN intensity 
on the hill top "Iould have been considerably higher than at the valley 
site. 

It is notm.;o ~dl1y that in this rapidly developinG' counh'Y: (a) 
tbe lTIa.jol' (la-mage bClS been to stl'UCi:ul'Cs erected durinG tlle 15 years 
before the introduction in 1971 of earthquake loading provisions in 
the builcl.i.ng r egula hom.;; and (ll) earthqutt.kc damage costs have rison 

. ",l1th the country's development. 

L ... 
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EFFECT 

GROli1m 
i·IOVEJVlEl·rTS 

-

SEEN/HEARD 
(other sounds) 
(apart from ) 
(rumbling ) 

A~!AKEl-I"ED 

DAI'lAGE 

SLU1·TI?ING AND 
LAl~D$LIDES 

( 
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TABLE FOR E\TALUATION OF INTErISITY 

Ml'I5 

Strong. 
Felt by all 

r 

Unstable objects 
move. Pictures 
swing. TTee move­
ments obvious. 
Hater sloshes 
in tanks. 

All except a 
fe\ .... heavy 
sleepers 

Fe .... ' alarmed 

\~ea.ker water 
tanks leak 

·Occasional 
landslides 

MM6 

Very strong-o 
Slightly affects 
"lalking 

Objects fall, 
furniture moves. 
Trees strongly 
shaken. iV-a ter 
slcshes out from 
tanks. 

All 

1'fM7 

Difficul t to sta...J.d 

Ground waves. 
iolater '·laves. 

All 

Ha.'1Y alarmed. I All alarmed 
Run out of doors. 

Fey! '\ora ter ta.'1ks 
burst. Obvious 
cra.cks in v;ea...'1( 
masonry. A fe." 
weak village 
huts collapse 

Occasional 
18.!J.dslicles. 

!1.::.ny tanks burst. 
Unreinforced brick 
"lalls collapse. 
\-!ea..1{er village huts 
collapseo Ninor 
da..TJ1age to house 

.1
_. stumps. 
_ A fev la....dslides. 

Settlement and 
cracking of uncon­
solidated ground. 

- - - -
MM8 

People thro~.~ down 

Odd trees fall. 

All 

Some terrified. 

Timber framed huts and 
houses off stumps. 
Roughly half village 
buts off stumps or 
thrO\~-n do-"m o 

Extensive landslides. 
Bad slumpiI}.g of 
buil t-up areas. 
Reef settlement. 
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