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ABSTRACT

4 preliminary catalogue of tsunamis is compiled for the
area around Fiji, including Tonga, Samoa, Vanuatu and the Kermadec
Islands. Information for this catalogue has been extracted from
published fesults, local newspapers and unpublished records and
reports held at the Mineral Resources Department, Fiji.

Eleven tounamis in Fiji are listed. The three largest
of these with an average maximum amplitude of about two metres,

ocowrsl as a result of earthquakes off the coastlines of northern

vanua Levu (1881) and southeastern Viti Levu (1953) and a tsunami with

its source in Chile {Savusavu, 1877).

The reef system protects most Fiji coastlines from the
tgunami waves from distant and local sources and only one tsunami
is ¥mown to have caused dﬁmage and loss of life.

This occurred on 1L September 1953 and drowned three
people in Suva and two in Kadavu. It is considered to have been
cavsed by submarine slumping off the outer edge of the reef system
in southeastern Viti Lavu which was triggered by the 'Suva’
earthquake with magnitude (MS) 6,75 and epicenire in the vicinity
of the area of the slumping. Evidence of extensive submarine
slumping off the reefs along the southern coast of Viti Levu
suggests that the maximum tsunami risk is in the southern Viti Levu
-~ Kadavu area.

Surging in restricted ocean passages may result from
tsunamis with a source outside the Fiji region, particularly large
ones originating in South America, and tsunami warnings should be
broadcast if only to warn local shipping of ithe potential danger
from surging. A simple precaution against tsunami damage to
buildings is to construct them at least two metres zbove high tide

level,



~ INTRODUCTION

Zones of Btrong earthquakes and volcanic activity near

an ocean or sea are also zones of tsunami, or selsmic sea wave,

- occurrences. Fiji lies within the highly active circum=Pacific

belt of earthquakes and volcenoee;and zones of shallow earthquake
activity (Fig. 1) surround the main Fiji islands so that Fiji
could be expected to have relatlvely high risk from this type of
gea wave., However, danger from isunamis is not publlcly recognised,

for two main reasons. Firstly, evidence for such events in the

'-past has been difficult to locate, and has certalnly not been

publlc;zed, and secondly, spectacular tsunamls have been rare

durlng the last few decaﬂes. Nevertheless, seismic sea waves do

occur, and the cost of tsunami damage will increase with fuiure

developments. This development is rapld, g0 it is becoming
increasingly urgent to take precautions now against damage and loss
of life from the tsunamis which are sure to occur in the future.
The purpose of this paper is to present a preliminary
catalogue of tsunamis. Some events are almost certainly missing

from this catalogue but it is proposed to make an assessment of

tsunami risk and to stimulate interest in tsunamis to the extent

that other researchers will improve the catalogue or use the
information for sociological/historical studies.

_ A tsonami is a wave caused in the sea or a lake
subsequent to an.earthQﬁake, volcanic eruption, landslide or
submarine slide. The term in English is Ytidal wave! {improperly
named) or 'seismic sea wave' and in Spanish ‘Maremoto', but the
term tsunami is now almost universally accepied. tTogynami’ is
derived from the Japanese, 'teu‘, denoting harbour and ‘nami' a
wave.

The United States Department of Commerce, Ceast and
Geodetic Survey (USCGS) in their publication on tsunamis (1965}

give the following information.



tEvery island and coastal settlement in the Pacific
Ocean area is vulnerable to the onslaught of seismic sea waves.
The waves ol 1868 and 1877 devastated towns in northern Chile,
and caused death and damage across the Pacific. A series of
seismic sea waves generated by the eruption and collapse of
Krakotoca in 1883 killed more than 36,000 perscns in the East
Indiess [ A similar type of event . .
occurred off the coast of Papua New Guinea in 1888 ]  Japan lost
27,000 lives to the wave of 1896 and 1,000 more to that of 1933,
There have been hundreds more whose effects were less spectacular
but which took many lives and did much damage.!

'The phenomenon we call 'fsunami' is a series of
travelling ocean waves of extremely long length and period. In
the deep ocean their length from crest to crest may be a hundred
miles or more, their heighf from trough to crest only a few feel.
They cannct be felt aboard ships in deep water, and they cannot
be seen from the air, But the kinetic energy — the energy of
movement — represented by a tsunami is impressive, 4 tsunami
Mfeels the bottom” even in the deepest ocean, and it appears that
the progress of this imperceptible series of waves represents the
movement of the entire vertical section of ocean through which
the tsunami passes. in the deep ocean they may reach speeds of
600 miles per hour.!

tps the tsunami enters the shoaling water of coastlines
in its path, the velocity of iis waves diminishes and wave height
iporeases. Thne arrival of a tsunami is often {but not always)
heralded by a gradual recession of coastal water, when the trough
precedes the initial crest; or by a rise in watezr level of about
one—half the amplitude of the subsequent recession. This is
nature's warning that more severe tsunami waves are approaching.
Tt is a warning to be heeded, for tsunami waves can crest tc heights

of more than 100 feet and strike with devastating force!'.
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"Psunamis are believed to originate as vertically

displaced columns of ocean water, but the displacing agent has

not been positively identified. Seismic or volcanic alterations
of the ocean floor, provided they impari some vertical movement
to the water column, may cause a tsunami, It has also been
postulated that submarine avalanches on the slopes of the Pacific
trenches produce tsunamis'.,

| "The zpeed of.tsunamis varies with water depth; and it
is this relationship which permits prediction of tsunami arrival
times at all points in the Pacific Ocean area. But ne definite
correlation has been possible between the configuration of specific
regions of the ocean floor and tsunami configuration in those
regions. It is not completely clear, for example, why a tsunami's
waves may be of negligible size at one point along a coast, and of
much larger proportions at other coastal peints nearby. Nor is it
possible to predict whether the destructive compenent of a tsunami
will lie in its powerful surge across & beach, or in a gradual
rising of sea level followed by a rapid draining back to sea'.

"Thus it is impossible to say with any ¢srtainty what
shape a tsunami will assume at specific locations, or how it will
accomplish its destructive work, In treating isunamis
exceptions are the rule,!

Apart from the local topography, factors affecting the
size of a tsunami include the source {earthquake, volcanic
eruption or avalanche), magnitude and depth, and the amount of
vertical movement at the source: for example, many earthquakes
ave associated with horizontal movement, or transcurrent faulting,
which will not direcily cause a sea Wave. (As we shall see,this
type of faulting predcminates in Fiji)

Generally tsunamis are not generated by ecarthquakes with
magnitude less than about 6.5 and major tsunemis reguire an
earthquake with magnitude of 7.5 or more for their generation

(Iida, 1 9?0 ) .



THE CATALOGUE

As a starting point events in Fiji, Tonga, Samoa.,the
Xermadecs and the New Hebrides (Fig. 6) which are given in
catalogues of tsunamis in the Pacific Ocean (Houston 1980, Iida
et al, 1967, Soloviev & Go 197L, 1975) were extracted and listed.
To this list were added tsunami data distributed by the
International Tsunami Information Centre (ITIC) and data contained
in unpublishéd reports of the Fiji Mineral Resources Department
(MRD), and in newspaper articles.

Some tstnamis with maximum wave heights of less than
say three metres, are probably missing from the catalogue, and it
is possible that larger unrecorded tsunamis could have occurred,
particularly before 1900, That major tsunamis with wave heights
above about ten metres in the main Fiji islands went unrecorded
during the past 100 years is considered unlikely, however it is
probable that large unrecorded waves have occurred in remote

1lightly populated locations.

NOTABLE TSUNAMIS IN FIJI

Tsunamis in the region around Fiji (Fig. 6) were first
1isted in Table 1 and subsequently the The Fiji'Times was searched
for reports of possible effects in Fiji of the largest tsunamis
given in the table because news of large earthquakes, volcanic
eruptions and other catastophic events in the countries in the
southwest Pacific was generally circulated to all newspapers and
if a related effect was observed in Fiji it was generally described
in the Fiji Times.

The Fiji Times was chosen because it has been published

regularly since October 1869 and microfiim copies are held by the

National Archives in Suva.
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For the past decade the list includes several minor
tesunamis in ¥Fiji which were only observed on the tide-gauge
records and would have been unnoticed without the gauge. An
example of such a recording is in Figure 3.

Information pertaining to Fiji tsunamis, extracted from
Table 1, is given in Table 2. A discussion of more interesting

tsunamis follows.

11 _May 1877

An earthguake in Chile caused a tsunami which reached
all coastlines in the Pacific with disastrous consequences in
Chile, Hawaii and Japan., Waves upto 3.0 metres high were observed
in New Zealand (Gilmore & Ridgway, 1982) and in Tonga the tsunami
was very obvious and was high enough to refloat a ketch stranded on
a reef by a recent hurricane. Effects in the SW Pacific are
summarised by Josephson (1878) but he does not mention Fiji.

The Fiji Times reported the following

23 May 1877 (P2, ColS) tSome remarkable tidal disturbance

seems to have taken place lately at Savusavu. Whilst at
breakfast on Friday, the 11th May, instant, it then being

low water, a sudden upheaval was observed and, three times in
succession, the waves, rolling in with great force, encroached
far above high water mark. It is supposed that this phenomenon
owed its origin to voleanic influence; there having been no
corresponding atmospheric change to have accounted for the
occurrence, !

13 June 1877 (P3, Col3, extract from Auckland Star, 26 May)

tBy arrival of the Sappho ZTEn Auokland_? we gain the

following items of news:—
'"The tidal wave was experienced very strongly at Vavau
Ll and Tonga. There were 10 or 11 risges and falls at
Vavau on 11th, the greatest rise being about 10 inches,
the reef was left quite exposed at times and as it
receded it left millions of fish behind it on the rocks,



The effect was very extraordinary. The natives do not
recollect anything like it. They put down the Sappho
as the cause,'
tat Tonga the wave lifted the stranded ketch
'Pearl' right off the reef and left her in deep water,
saving a lot of trouble and expense.'
Note ~ The 'Pearl' had been siranded by a hurricane on
01 May (13 June P3 Col3)
09 June 1877 (P2, Colé, 7 P3 Col 1-h) 'Barly on Friday

11th the shores of New Zealand were washed by a series of

gigantic ocean waves ..e..!

The newspaper followed with lengthy descriptions of the
effects in New Zealand but did not recognise that the wave described
at Savusavu in the May 23 edition arrived at aboul the same time
and was probably part of the same tsunami.

The predicted travel time to Suva is 17.5 hours so that
the first wave would have arrived at 6,30 am, about 'breakfast
time', which is consistent with the Savusavu report, and we therefore
assume that the unusual waves were caused by the Chilean tsunami.
Other islands could have suffered from the tsunami but reports are

unlikely due to the poor communications available in 1877

12 July 1881
The Fiji Times published the following reporis.
13 July 1881 (P2 Col7) tCaptain Beatson informs us that

yesterday morning we were visited by an unusual rise of
waters which came in the shape of a tidal wave. In Levuka
Creek it rose at least eighteen inches above the highest
mark. His attention was called to it from ithe noise.
After referring to itwo clocks he found them stopped at 5.25
and 5.33 respectively. Some other person perhaps have
noticed the occurrence'.

16 January 1884 *During my residence here I have at various

times felt the shocks of seven earthquakes but this is the

first occasion on which I have noticed the runbling sound



described. Some of the previous shocks have been attended
by Tidal Disturbances, the rise and fall being as much as
six feet in half an hour; on this last occasion it was
nearly high water and no perceptible change took place.’

The latier report was from an cbaserver in Macuata,
central northern Vanua Levu, who gives a very feasible description
of a sea wave which was associated with an earthguake with an
epicentre probably in the recognised zone of seismicity to the norih
of Vanua Levu {Fig. 1) and which occurred before 188L (Bveringhan,
1983a).

Although there is no certainty that the wave noted at
Levuka in 1881 was associated with one originating to the north of
Vanua Levu it does appear to be most likely for several reasons.

(2) Captain Beatsons two clocks could have been stopped by weak
earthquake waves — there is no other reason for them both to stop ;
at the same time. (b} An earthquake in Fiji's most active zone { that ‘
to the norih of Vanua Levu, Fig. 1) is over 200 km from Levuka and

would only be felt with low intensity there and the tremor could

be unmoticed. (c¢) There is no svidence for a distant source,

ie Tonga or the New Hebrides.

It is assumed that the two reports refer to the same '
tsunami which was caused by an earthquake in Jaﬁuary 1881 and which
resnlted in a sea level rise of about 1.8 metres (6 feet) at an

unspecified place on the coast of central northern Vanua Levu.

1), September 1953
The 1953 'Suva' earthquake with magnitude (MS) 6.75 is

the most damaging (not the largest) on record in Fiji whilst the
tosunami generated by it is the largest on record and the only one
¥nownn 1o have caused loss of life. Fortunately the barrier reefs
mitigated the effects of the sea waves.  For example, although
huge waves were observed approaching Suva harbour over the outer
reef area the wave height was only about two metreg by the time it

reached the shoreline (Fig. L).



The tsunami arrival times at various points suggests
that the source region for the tsunami is the outer reef edge
between the area of the harbour entrance and Bega, i.ein the
vicinity of the earthquake epicentre (Fig. 1),and evidence given by
changes in the sea floor, brocken submarine cables, the very steep
nature of the outer reef and the presence of submarine canyons
indicates that the tsunami was generated by submarine slumping in
this source region (Houtz, 1962), -

Houtz (1962) gives an excellent description of the

effects of the tsunami part of which is reproduced here.

FEfects. Phe tsunami was not. 1op0t ted l)oyond a dlqtancc of 180 mllcs f1 om the -

source, although rises of two fect were observed at these most distant points., The
visible effeets of the waves must certainly have extended much farther, but were
not, recorded. It is not known if questionnaires were sent to the eastern L‘\u group.
Waves were observed fram the Tomeri mission on the south coast to Tallevu poind
on the northeast coast of Viti Levu. They were reported sonth to Nadavu, all
along the soutliern coast of Vanua Levu, and in the western Lau group. The visibly
affceted area is thercfore a circle of 180 miles radius, centering on the source area,
with the northwoest scetor (from duc north to southwest) blanked out.
; The waves apparently attained their greatest height as they broke against the
i reef in the entrance to Suva harbor and along the south coast. Estimates of the
height of the first and largest wave range from 10 to 50 feet which are rather con-
sistont in view of the fact that the wave was seen at distances of one or two miles.
Considering the size of the coral biocks that were dislodged and thrown up on the
reef, the wave was appreciabty larger than the ordinary storm waves which may
occasionally attain 10 or 15 fect. The waves that erossed the harbor and damaged
the Suva walerfront were not in cxcess of six feet hefore they broke over the sea
walls. The tsunami was probably at least as violent along the sparsely settled

coast to Beqga, but reperts ave lacking. IHowever, coral blocks up to 10 feet in '

diameter were dislodged and the hulk of a wrecked vessel was thrown up on the
reof four or five miles southwest of Suva. Sunken logs and miscellancous debris
Iltimvd the foreshore after the wave receded. Sand banks were created in the

varions recl passages while some existing banks were scoured out along the south
coast and in Suva harhor.

The table below lists the average heights in fect recorded by cye-witnesses
throughoul the Colony. These heights arc restricted to observations on the fore-
shore, behind the bavrier reefs.

. AVERAGE

LOCATION HEIGHT {icet)
Suva, Vitilevu
Deuba, Vitt Levu
Lami, SBuva -
Beqa island
Koro island
Laueala Buy, Suva
Cawaci, Ovalay islund
Vunisea, Kadavu island
Sawakass, Yiti Levu
Levuks, Ovalau island
Western Lau group

[
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The village of Nakasaleka, Kadavu, is not protected by the harrier reef and is
situated at the head of a small bay; here, the wave reached a height of 15 fect. The
islets of Nukulau and Makuluva are situated on the barrier reef, facing Nukulau
passage, and are unprotected. They were swept by a six foot wave and their recre-
ational fucilities were destroyed; the erest of this wave was about 12 fect above sea
level. The village of Nului, E")'"»E‘LL/of the mouth of the Rewa river was also badly
dumnged and is similarly unprotected by the barrier reef,

The Colony, particularly Snva, was savéd from serious damage by the barrier
reels that eneirele practically al! of the islands. The tide was low at the time of the
tsunami, and had it been high (three additional feet), the results would have been
disastrous, : ' ‘

T . T

May 2311960

This 'Great Chile tsunaﬁi' reached sherelines around

the entire Pacific, caused devastation in Chile, Hawaii and Japan

and nearer Fiji was a nuisance in the Cook Islands and New Zealand,

Tida et al., {1967) give a travel time of 13.3 hours to Suva and a

period

of 60 minutes for the tsunami waves.

Although it appears improbable that in Fiji the fsunami

only affected Suva, a description of the waves in Suva harbour is

the only one located for this report.

Excerpts from the Fiji Times describe the tsunaml

effects in Suva harbour.

2l; May 1960 (P3 Colly) tAbout 9.50 the Suva harbour level
fell about 2 feet and the water then flooded quietly back,

154 launch anchored at the Royal Suva Yacht Club was
temporarily stranded and a patch of normally covered reef was
exposed.!

t'The few ships at the wharf{ showed little effect from the
gentle fall and rise of the water',

25 May 1960 (P3 Coltl) \ "Phe tidal waves generated by the
Chile earthquake on Saturday and Sunday 22nd reached Fiji

waters about 9 pm on Monday (23rd) night" the Acting'Chief

Geologist (Mr R.E. Houtz) said at Suva today'.

tThe maximum change between high and low levels was

three and a half feet.



10.

"The most active period according to the tide gauge was
about 10 pm."

e said "the backlash of the tidal waves was still
apparent in Suva harbour yesterday (2Lth) when the sea rose
and fell by as much as 18 inches".

"Walu Bay Surge .
fOwners of small craft beyond the bridge at Walw Bay had
a busy and hard time in the early hours of yesterday morning
tgying to save their boats from being damaged each time the
sea surged into the bay and retreated,.
'4 boatowner said that it was the worst surge he has
seen in the bay. It was worse than the surge during the 1953
earthguake at Suva.
"Many boats were damaged, Owners stayed in boats from
about 2 am till 8,30 am yesterday (2lth).
'Boats snapped their stern lines and swung out into the
bay. Some swung clear and others came into collision with

other boats which had broken loose.!

17 December 1975

Fluctuations in sea level commencing shortly afier the

minor (MS 5.2) earthquake in 1975 were observed over a period of
about an hour and a half at Laucala Bay and for an unknown pericd at
Ono (Everingham, 1983b), In laucala Bay waters the amplitude,
measured from crest to trough, may have been about 0.5 metres (ie.in
the order of half the tidal range) because sand banks appeared and
disappeared and the change in level on the Larrier reefl was
sufficient to have a noticeable effect on appearance of the ocean
waves breaking on the reef edge, according to reliable observers at
the MRD office which is about 2 km from Laucala Bay shoreline and

8 Im from the reef bounding the seaward side of the bay. Locations

are given in Figure l.
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Unfortunately the only tide gauge data in Suva are
smoothed 15-minute mean plots and mean hourly values of the Suva
harbour sea level. These data effectively smooth out the tsunami
waves and a tsunami in Suva harbour could not be detected.

The occurence of the waves is of particular interest
because earthguakes with such a small magnitude do not generally
. cause tsunamis {Tida, 1970). The tsunami was probably generated
by a2 minor submarine siump caused by the shaking (1ntenslty MM L~5)
in the Suva—-Bega outer reef zone in & 51m11ar manner, to,the 1953
tsunami (Everingham, 1983b) which 111ustrates the ease with which a
slump can be initiated. If slumping can be started by relatively ~
low earthquake intensities even a minor shallow tremor in the
southeastern Viti Levu seismic zone (Fig. 2) could start a submarine

slump should the epicentre be close to a suitable socurce.

23 June 1977

This is a minor tsunami which was generated by a
magnitude 7.8 earthquake about 800 ¥km southeast of Suva. There are
no ¥mown reports a notable tsunami in the Tonga-Samoa region and
tsunami was probably too small to be noticed. It is typical of the
relatively numerous tsunamis which result from large regional
earthquakes and are recorded by tide gaugesif"A§tracing of the Suva
harbour tide gauge record is shown in Figure 3.

Points to note on the Suva marigram are that (a) the
first wave is dilatational,ie. the sea level dropped {b} the first
and second incoming waves (sea level rising) are the highest ((LiS,OJrn),
(c) the period of the sea waves, a function of the magnitude of the
carthquake source, is L0 minutes (cf. 60 minutes for the 1960
teunami given by Iida et al, (1967)),(d) sea waves are still
occuring at the end of the recoxd in Figure 3,1e. 10 hours after the
first arrival,and (e) between about 0200 and 0230 the combination of
the tidal fall and the tsunami caused an abnormally rapid fall in
sea level, L0 cm, which would have contributed to surging in

constricted ocean passages, river mouths and the like.
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DISCUSSICN

Tsunamis from distani earthguakes

Major earthquakes in Alaska, Kamchatka, Japan, the

Aleutian Islands and the Philippines have generated large tsunamis
affecting distant Pacific coastlines,however their effects in Fiji
were unnoticeable although minor surges may have ocourredﬁnd been
plamed on the weather. It is unlikely that much worse effects
could be expected from future tsunamié generated in those areas.
However tsunamis generated by major South Amexican
earthquakes in 1877 and 1960 have penetrated Fiji waters and although
effects on record were only minor, possibly populations in remote
places in Fiji may have suffered damage or inconvenience, surging
is almost sure to have occurred and it will be imporiant to issue

tsunami warnings in future to alert shipping in particular,.

Tocal tsunami sources

Data for Fiji indicate that sincesthe 1850ts only two
1—
of the larger local earthquakes generated é?%%d%ami. wWhy then are

tsunamis not recorded for all the high-magnitude events?

(a) Firstly, earthquakes 1argé encugh to cause a major
tsunami directly by vertical displacement at the ocean
bottom,ie. with magnitude greater than about MS 7.5, have not
cccurred in Fiji. The largest earthquake magnitude is
MS 7.0 for an event in 1928 (Everingham, 1983a). For an
earthquake with magnitude in the range 6.5-7.0 to cause a
tsunami (without slumping) it would have to be extremely
shallow with a vertical fault displacement at the earth
surface.

(b) Most earthquakes in Fiji result from faults with mainly
horizontal earth movement, which are poor tsunami generators.
For example, focal mechanism solutions for earthguakes in a
seismic sone crossing to the north of Viti Levu and Vanua Levu

and tectonic theory indicate predominant strike-slip motion
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(Sykes et al, 1969, Bveringham 198)) which explains the
rarity of tsunami-generative earthquakes in this zone.
Again, it is interesting to note that both the 1953 Suva and

the 1979 Taveuni earthquakes were associated with strike-slip
faulting (Hodgson 1956, Bveringham 1983c).

(c) Many earthquakes were too deep: only shallow earthguakes
are likely to generate tsunamis, yet only 20 percent of the
earthquakes occur in the crust at depths less than about 33 km
and can be termed 'shallow', For a focal depth of, for
example 80 km, an earthquake would probably reqguire a
magnitude of 8,0 or greater to generate a notable tsunami,

{(d) - Miﬂor tsunamis might have occurred without being
observed or recorded, or a recorded event may not have been
documented in this survey.

{e) The 1553 and 1975 Suva tsunamis and pessibly the 1881
Macuata tsunami were generated by submarine slumps which require
a source of rapidly accumulated unconsolidated sediments
perched on a steeply sloping base. Marine seismic profiles
showing huge slumps and submarine canyons {Holmes, 1982)
provide evidence that this condition exists off southern
Viti Levu,  However large earthguakes in cther areas,eg. Koro
1932; Rabi and Taveuni 1919, 1932, 19793 Kadavu 1950, 1963;
‘have not caused tsunamis so that unstable masses of sediments
apparently do not exisit in many areas of Fiji and the
earthguakes' faunlt displacements are not large enough to

generate a sea wave without them.

Tsunamis from volcanism

Fortunately there is no submarine volcanism in the Fiji
area and & 'Krakatoa' iype of catastrophe appears unlikely to happen
here, However, a major erupiion or ca ldera collapse could occur
in the Tongz-Kermadec or New Hebrides regions and generate a major
tsunami which could penetrate the Fiji islands.  Should the tsunami
prove to be disastrous near its source a warning to other countries

could prove difficult to arrange.
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PRECAUTIONS

In the Figure 6 showing regional tsunami travel times
it may be seen that the waves from earthquakes in Fiji could generally
be expected to arrive at sites in the ¥iji islands less than about
one hour, and possibly only several minutes, after the earthquake
occurrence so that currently an efficient national warning system is
not practical. Use of satellite communications could speed up
regional communications in the future.

Coastal villagers should be made aware that the best
warnings are given by (a) the shaking caused by the earthguakes and
(b) the recession of the sea.

Should an earthquake be felt strongly or with medium
strength for a long periocd, eg. about two minutes, coastal residents
should prepare for a tsunami,

When the sea recedes from the shore an observer should
" expect a subsequent sea level rise some two to fifteen minutes later.
Safe tsunami lookout points should be selected.

Warnings of large tsunamis with distant sources around
the Pacific margins should be broadcast to enable shipping to prepare
for surges in sea passages. Historical evidence indicates that
South American tsunamis, with a travel time to Suva of about 17 hours
(Pig. 5), are most likely to affect Fiji but that they are unlikely
io cause major damage or loss of life.

Historical evidence alse suggests that tsunamis with
sarthquake sources in the Tonga—Kermadec or New Hebrides regions
with travel times between one hcur and two and a hélf hours
(Fig. 6) are unlikely to trouble Fiji. However, there is always
the possibility that an unusual event or the evidence of & large
wvave may be missing and warnings should be relayed whenever major
earthquakes occur.

Buildings should be at least two meires above high tide
level to avoid inundation by the majority of tsunamisj the changes
of any particular village or town being affected by an anomalonsly
large, damaging wave are slight and unpredictable, Special
precautions should be takerr when siting buildings supplying

essential services.
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TABLE 1 TSUNWAMIS IR THE TONGA-FIJI-NEW WEBRIDES REGION
YUAR UH]E]N TR SUUNLDE EREA TOCALITY AIFEZTD SHONE THAVEL REFERFNCE
1807E Looal HEIGHT ~ TIRE
Tima metre  hours
| 1853 JW 24 Tenga Torira Fiji Times 1886 Uct 02 {12 Co13,4,6),
| Nivafe'ou Yiolent volcanic erupticn.
X 1853 DEC Togga o Tonea Soloviev & Go {1975)
{ 2178 175°W Topga tapu evidence of tilting.Taylor (1978)
- no tilting, probably a tsuenami,
1865 HOV 98 Tonga Tonsa Soloviev & Go (1975}
0540 Tau 2? Violenl suribguake
Cook Ts 1.2 3.7
i 1866  SEF 12 Samoa Sanoa Seloviev & Go {1975) Volcanic eruption.
:-' Manua Is )
1868 AUC 14 Chile o Samoa 16,0 Tida et al. (1967). Major lmeific
oLL5 1,575 .0 W tsunami,
18757 MAY 10 lew Hobrides Hew liobrides Iida et al, {1967). Quoaticnable
kEromanpga Ia teunami,
1877 MAY 10 © Chil o  Sanoa Tida et al. (1967). Major Pacific
1259 21,588 T1.00W  Apia 2=l 15 tsunami, Jesephson (1878)
: Tonna 2 Fiji Pimes 1877 Jun 13 {¥3 Col3),
4 44 laing {1947) no details.
Savusavy 2 18+ Fiji Times 1877 Mey 23 (1 Col5).
HNew ¥Yaaland Fiji Times 1877 Jun 09 {pz CD]6,
P3 Coli-L} Josephson (1875}
1878  JAX 10 New gebrideso lew Hebrides Iida et al, {31967) Voleanic eruption.
16,58 168, E Tanna Is
1881 JUL 12 Pi(‘;li o Fiji
03530 16°S 179°E Vanua Lewvu 1.8 Fiji Times 1884 Jan 16 (P2 ColE)},
Six feet rise in sea level, Macuata,
5 6.5-71.0 Ovalau 0.4 Fiii Times 1881 Jul 13 (¥2 Cel7)
Eighteen inch rise in levuka Cresk,
Year of Vanua levu itsunami unceriain
{Fveringham, 1583a). ’
18817 HOV 2l Tonga Tongat Soloviev &.Go [1975)
Samoa? Strong earthquake. Mo dirvct
evidence of tsunami,
18837 MAR 2l Samoa Samoa Soloviey & Co {1975). liurricane and
earthguake, Tsunami doubiful,
18837  AUG 27 Krakatoa o Possivle atmastheric waves.
0507 16.7°5 105.4°E Fiji Times - nil reported,
18867 AUG 3 Tonga Tongs Fiji Times 1886 Sep 29 (2 Col5},
Hiuafolou Oct 02 (P2 Col3,L,6). VYoleanic
sruption, MNo direct evidence ol
taunami;
150%5~11 . Samoz Samoa Soloviev & Go {1975}, Numercus
Savii 1= eruptions and tasunamis.
1907 APR O0 Tonga Taria Soloviev & Oo (19?5}.
1053 Tongatapu Major earthouake (Angenhol star,1921),
submaring eruption and tlsutami,
Feasibly confused with previeous
events liated,
1917 May o2 Kermadeo Samos Soeloviev & Go [1975)
0626 28% 177 7 12

M 8,0 ipia Angenheister (1921, 23)
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1517 Jul::' 26 Sagoa - Sainon Soloviev & Go (1975). Major
1750 {5 ST Spolu 12 parthquake Wivatoputapu nrea,
My B3 Tatulle changas in topographic reliefl

possibly occcurred., Deatructive
tsunami at Upolu, Salnili, Fagopago.

: Apla 0.l 0.1 Tida gauge (Anpenheieter, 1923),
1617 NC¥ 16 Kegmadec o Parvira Angenheleter (1921},
1519 875 117.5°W
: MS 7.5
1918  SEP 0B Yurija Ys = Sanoa
0516 S.% N_!51-5 E &apia 0.2 9.7 Tide gaugs {Angenhelster, 1923).
¥s 8,25 Iida at al, (1967}.
1919 AFR 30 Togga o Tonga F1ji Times 1919 Jun 13 {F3 Col3)
1917 1975 172,54 Haapal 2.5 0,6 Iida et al, (1967} Soloviev & Go {1975)
M5 8,3 Vavau 0.2 viji Times 1919 Jun 13 (P73 Coll)
Bamoa Fiji Timea 1919 May 23 {F3 Col3,
PLY Coll)
Upolu, Apia 0.4 0.9 Angenhelster (1921, 23)
1920  BEP 21 Neg Hebrgdes Samnoa
0239 2075 168 Apia Lh.5 Angenheister (1923},
Ms 8.0
1923 FEB O Kameratka Samnoa
ohoz2 SR 1818 Upolu, Apla 9.7 Iida et al, (1967)
jok] 803
1925 MAY 18 Topga Tona Solaviev & Go (1975)
1546 2178 17 W Hatapat Ia
1933 MAR 03 Japen , Sawos  lida et al. (1967}
0531 39,11 144, T E Upolu, Apia 30
15 2.3
1946 AFR 02 aleutian Is Sanoa ) Iida et al, (1967}
0029 53,5 H 163.0 W Apia 2.k 9.2
NS 7.4
19,8  S:P 09 Togaa Samoa Iida et al. (1967)
0305 218 114w Pupapago 0.1
Ms 7.8
1952 ROV 05 Kamngatka o Samoa Iida et al. [1967)
o568 2.8 1 159,5E Pagopago 1.0 9.7 Sone damage
He B,25 Apia 9.6
1953 SEP 14 Pijio o, EilL Houtz {1962). “Whree drowned by
1237 165,278 1783 E Suva 1.8 0,15 tsunami in Suva, two in Xadavu
MS 6.75 Makuluv 3.h {Hakaseleka), Damage in Suva
Bega 1.4 Harbour, Waves 3-1Lm high on cuter
Koro 1.4 reel near Suva,
¥adawu 0.2
Hakaseleka L3
Samoa
Pagopaso 6.2 Tida et a), {1967)
Hawaii
Honolulu 0.l 1.3 Tida et al. {1967}
1957  MAR 10 Aleutisn Is =~ Samoa Tida et al. (1967)
arez 51.3 L 175,8°W Pagopago 0.3 9.1
M3 8,25 Apia 9,0
1958 KOV 07 Pupi) Is  Saos Tida et al, (1967)
1058 LL,5°0 14,8,8°E Pagopago 0,1 9,5

15 5,25
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1900 I".:KY 23 Chile o Sainodi Tidus et al, {1‘}5?) Majur tacific
Ot 41,078 73.5°Ww  Tutulla to 4,9 taunami,
. NS Bk Fagopago 1,0 12,4
Upolu to 4.9
Apia 1.5 12,3
LERD! Fiji Times 1960 May 2L (P2 Coll),
May 25 (F3 Coll),
Suva 0.5 13.8 Strong surges in Tamavea Hiver
moorings, (Fig. k).
Suva 0.5 13.3 Tida et al., (1967). Wave pericd glven
— 60 minutes.,
1961 JUL 24 Kew gebrideso Hew lebrides 1tda et al, (1967)
0951 18,575 168,37 Vila 0.9
M3 7.25 Forari 0.9
19637 DEC 18 Tongi o Soloviev & Go {1975)
1230 264,878 116.5°W
MS 7.2
196, MAR 28 Alaske o Samoa Iida et al, (1967) Major Facific
1536 61,1 0 47,7 W Pagopage 0.2 1043 teunami,
Ms 8.4
1965 AUG 12 New gebrideso Hew Habrides Iida et al. (1967}
1032 15,875 167.2°E Tongoa 2.5
M5 6.4 Yila 1.0
1967 JAN O% llew Hebrides — New Hebrides " Tida et al, (1967)
0623 11,878 166 ,5 E Vanikaolo 2.0
Fiji )
Suva < 0.1
1967 JAN 01 Hew Eebrides Hew Hebridea Iida et al. (1967)
8 o, T DEZLIZEE
1015 11.3 S 16L4.8°E Yanikeole 0.8 :
1968  JUL 25 Karnadec o R Soloviev & Go {1975)
1923 30,875 178.L W Suva Q.1
M3 7.2
1973 Jak 3 Nexigo o Samoa
09501 18,5 N 103.0°W Pagopago 0.2 International Tsunami Information
M5 1.5 Center (ITIC)
1575 TEC 17 Fijio o Fiji
0502 18,575 178,6°FE Suva 0.257 0.3 Bveringham {1983b)
My 5,2 Ono _ C.5
1975 DEC 27 Tonga o Samoa ITIG
0357 16,275 172.5°W Pagopago - 0.75
M3 7.8 hpis 0.35
Fiji
Suva . 0,08
1976 Jam 15 Kaysades i jid 1TIC
oL, 8 2978 1774w Suva 0,22
s 8,0
1976  ALG ©2 Hew gebrides0 iric
2988 20,6°S 169.1°E
M3 .9
1977 APR Q2 Tongg o Samoa ITIC
1915 16,875 172.0°W Apia 0.07 0.5
M3 7.2 Pagopago .15 0,65
1977 JuM 23 Tong% o £iid )
6o08 22,58 175.7°W Suva 0,16 1.0 Tide gauge (Figure 3)
MS 7.8 Samoa
Pagopagoe 0.8 1.6 ITIC
Tonga : Nothing of note {S.l. Tongilava -
pers, COMMN,
1977 CCT 10 Kersadec o PLiL ITTC
2350 26,18 175.3°W Suva 0,02 2.2
1S 6.9 Samoa
Pagopago 6.02 0.9
1980 JUL 38 ©  Santg Cruz o Samoa 1T1C
o742 12.3 5 166,5°E Apiae 0,04
M5 6.4
1581 SEP O1 Samog . o Samoa
2129 15,075 173.1°¥  apia 0.12 e

L A
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TABLE 2 TSUNAMIS RECORDED IN FIJI
JEAR  DATE SOURCE AREA LOCALITY SHORE ~ JRAVEL ~ WAVE
TIME MAGNITUDE AFFECTED HEIGHT TIME PERIOD
(I0CAL) {m) (hr) Tminy)
1877 MAY 10 Chilg o Savusavu 2 18
1259 21,55 T1°W
18817 JUL 12 N_gf Vanug Levu N coast of
0530 16°8 179 E Vanua Levu 1.8
\ MS 6,5-7,0 Levuka C.h
1953  SEP 14 8E Viti Levu Suva 1.8 0.15
1227 18.278 178.3 E Maluluva 3.4
MS 6,75 Bega 1.4
Koro 1.4
Nakaseleka 4.3 0.2
Honolulu 0.1 T3 16
Pagopago 0.2
1960  MAY 23 Chilg o Suva 0.5 13.3 60
07114 B1.078 3.5 W
MS 8.4
1967  JAN O1 New gebriges Suva < 0.1
- 1015 11.3 siL6°®
1968  JUL 25 Kermadeo o Suva 0.1
1823 30,878 178.47wW
MS 7.2
1975 DEC 17 Kadayu Passagg Suva 0.27 0.3
0902 18.5°S 178.6°E Ono 0.27 0.5
MS 5.2 - B
1975  DEC 27 Tong% o Suva 0.08
0357 16,278 172.5 W
MS T.8
1976  JAN 15 Kegmadec o Suva 0.22
oLL,8 2978 1774 W
MS 8.0
1977  JUN 23 Tong% o Suva 0.16 1oy 40
0008 16.8°5 172.07W
MS 7.2
1977 QCT 10 Kerm%dec o Suva 0,02 2.2
235h 26,1°S 175.3 W

MS 6.9
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