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, INTRODUCTION and BACKGROUND:

This report follows a short consultancy visit to Port Vila during the period
14th to 29th May 1983, as part of the CCOP/SOPAC 1983 Work Programme under project element
CCSP-1/VA6. The visit followed shortly after the coastal management workshop organised by
the United States Geological Survey, run by Gary Greene and held in Port Vila during late
April to early May. As a result of this workshop, it is expected that a very good summary
of the present coastal zone environment will emerge. In June, Dr. Ralph Carter, a marine
scientist from the Project Office, will return to Port Vila following a brief visit in
f'ebruary, to carry out .tudie. partioularly oriented toward. water rna •• exohange and
as.ociated pollution in the coastal zone of Vila Harbour and Erakor Lagoon (see Trip
Report No.5 enclosed with letter NR/SOPAC/TECHSEC-168 dated 3 March).

Port Vila, on the island of Efate, is located approximately l7°44'S and l68°l9'E
and is the administrative and commercial centre of Vanuatu. The island experiences a
humid tropical climate associated with prevailing southeasterly trade winds. The average
annual rainfall is 2366mm (30 year average 1948-1977). The n~er of rain days per year
averages 217, giving an average llmm of rain per day. The area lies within the belt of
tropical storms and hurricanes of the southwest Pacific. On average Efate experiences at
least one tropical cyclone per year.

Efate is a Late Pliocene to Pleistocene volcanic island which rises to a height
of 647m at Mt MacDonald. A series of elevated reef l~mestone terraces are widely
preserved from sea level to heights of over 600m. Around Vila the topography is dominated
by reef limestone terraces which have been uplifted, faulted and tilted. Underlying the
limestone is the Efate Pumice Formation which comprises pumiceous breccias and tuffs of
the original strato-volcano.

Where preserved, the heights of emerged Holocene reef vary up to 10m above sea
level (Neef and Veeh, 1977; Ash ~., 1978). This suggests that there is not simply
one Holocene reef terrace produced in response to the eustatic sea level curve, but a
series of uplifted Holocene reef terraces. Each has been produced in response to faulting
and tilting which is likely to be co-seismic.

Efate, and the Port Vila area, is therefore geologically active and being
deformed by faulting and tilting associated with earthquakes. The recurrence interval
i. not known, though evidence of such movements is widely preserved around the coastline.
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Development of the coastal zone in the Port Vila-Mele Bay area is as yet
limited. This development includes buildings along the coastline in Vila, and
occasionally around the coastline elsewhere; a new wharf area on the south side of
Vila harbour; a sheet pile seawall backed by fill has been constructed along the
Vila foreshore between the Hotel Rossi and the old wharf area; some sand mining is
taking place directly from the beach in the central Mele beach area .•

There is historical evidence of movement of the coastline and the coastal
zone, especially adjacent to the river mouths at the head of Mele Bay. Furthermore,
these movements can be correlated with cyclone activity or periods of intense rainfall,
and are a result of river flooding, or storm surges, or a combination of both.

OBJECTIVES:

Ii) To develop geological and related studies of the coastline in the Port Vila and
adjacent areas; no studies were carried out related to tsunamis;

Iii) investigate geological and historical evidence for any coastline changes;

(iii) determine the causes of such changes; and

] liv) suggest possible future work to be carried out, with the view of contributing to
a broader-based coastal management study.

PERSONNEL PARTICIPATING:

Ii) Dr. Russell Howorth, Geologist, Principal Investigator, Geology Department,
Victoria University of Wellington, New Zealand.

(ii) Dr. A. Macfarlane, and Mr. R. Marks; Director and Principal Geologist, Department
of Geology, Mines and Rural Water Supplies, Republic of Vanuatu.

(iii) Mr. A. Tari and Mr. W. Harrison, Geological Technicians, Department of Geology,
Mines and Rural Water Supplies, Republic of Vanuatu.

(iv) The following personnel provided valuable help in many, varied ways. Without
that help, it would have been impossible to carry out the field work and data
research in Vanuatu:

Mr. Charlie Paine, Director of Lands and Surveys.
Mr. Paul Emery, Director of Meteorology.
Mr. Rees Discombe, Vanuatu Resident.
Radiocarbon Dating Laboratory, Institute of Nuclear Sciences, DSIR, New Zealand.

EQUIPMENT and FACILITIES:

(i) Three Vanuatu field assistants.

(ii) Surveying equipment from Department of Lands and Surveys.

(iii) Transportation by Department of Geology, Mines and Rural Water Supplies.
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(ivl Lands and Surveys provided maps, air photos, and plan printing facilities.

(vI Lands and Surveys staff carried out on request three cross-profiles of the Tagabe
River.

RESULTS:

The coastline in the Port Vila area (Figure 11 shows a bay-headland morphology,
~ which has a distinct northeast-southwest pattern controlled by the faults and associated

tilting of the blocks between the faults. The main bay, Mele Bay, is flanked by the two
main headlands of Devil's Point in the west and Pango in the southeast. At the head of
Mele Bay is an extensive coastal alluvial fan. The entrance to the rlmost enclosed Vila
harbour is on the east side of Mele Bay. There are three islands in Mele Bay, one at
the harbour entrance, one inside the harbour, and the third in the northwestern corner of
Mele Bay. Two lagoons on the eastern side of Vila town are almost totally land-locked and
linked to the sea via a narrow outlet about 5km east of Pango Point.

Low-lying uplifted Holocene reef, or a cliff undercutting higher, older uplifted
reef, dominate the headlands and a large part of the coastline. Only Mele beach at the
head of Mele Bay is a sandy beach environment. A fringing reef exists around the coastline
but is absent along a large part of Mele beach.

(il A Late Ouaternary history of the Port Vila area.

The position of the Vanuatu group of islands astride the Australian/Pacific
plate boundary between 10·S and 24·S is now well-established (Carney and Macfarlane, 19821.
Ongoing tectonic deformation associated with the subduction of the Australian plate beneath
the western margin of the Pacific plate and beneath the Vanuatu group of islands is also
well-established (Neef and Veeh, 1977; Bloom et al., 1978; Taylor et al., 19801. Most of
the islands in the group are flanked with reef limestone surfaces whose disposition (height
and tilt I i. related to age, tectonic uplift rate, and the eustatic sea level curve.
Generally, in any given area the older surfaces are higher and more strongly tilted.

The most recent uplift occurred in August 1965 associated with a large magnitude
(M - 7.75; depth - 12kml earthquake sequence in the Santo-Malekula area in the northern
half of the group. Uplift of up to 1.36m of recent reef in the northern half of Malekula
has been well-documented in relationship to this earthquake (Taylor et al., 19801. In this
part of the Vanuatu group Taylor et al. (19801 demonstrated that similar magnitude co-
seismic events every 350 years would explain the disposition of the Holocene surfaces.

Port Vila is situated on Efate, one of the more southerly islands in the group.
The island is also further to the east than Santo and Malekula, away from the Vanuatu (New
Hebridesl Trench. The island is therefore less active and seismicity is generally much
deeper (Figure 21. On Efate the best preserved sequence of uplifted raised reef limestones
occurs to the northwest in the Port Havanah harbour area. This sequence has been dated and
described by Kaplin et al. (19751, Neef and Veeh (19771, and Bloom et al. (19781.

Efate has grown as a volcano and emerged above sea level during the Pleistocene.
The oldest volcanic rocks, Efate Pumice Formation, are dated £. 1.58 1 0.05 Myr ago; the
Basalt Volcanoes Formation which outcrops only on the north side of the island is believed
to be less than 0.7 Myr (Ash ~., 19781. The reef limQstones surround most of Efate;
however in the southwest part of Efate in the Port Vila area anomalous structures occur:
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(i) The large embayment of Mele Bay apparently breaches the reef limestones and it is
headed by a large alluvial plain. (ii) To the east of Mele Bay in the Port Vila area the
raised limestone surfaces are severely tilted and faulted, and correlation of the
surfaces is difficult. In fact, correlation was not attempted by previous workers.
(iii) Strong deformation, tilting and faulting of the raised limestones in the Port Vila
area has resulted in a dramatic effect on the geomorphology. For example, two lagoons
virtually at ri9ht angles to one another are almost totally enclosed by land and separated
from each other and the sea by narrow areas. Similarly, a glance at the topographic map
of the Vila area indicates the raised limestone ~urfaces to dip randomly with respect to
one another. (iv) To the east lies the Teuma Graben (Ash et al., 1978). This was mapped
by them and Carney (1982) as a primary structural feature of Efate bounded by two facing
faults, the nett throw of which exceeded 200m up on the western side (Carney, 1982).

Carney estimated that movement on the faults in the area of the Teuma Graben
essentially ceased 100,000 years ago. He calculated this age based on the assumption of
one millimetre per year uniform uplift. This uplift rate was that indicated by Neef and Veeh
(1977) for the Port Havanah area. It is clear, however, from the data of Neef and Veeh (1977)
and Bloom et al. (1978) that the uplift rate varies around Efate. In other words, the reef
limestone surfaces are being deformed by relative uplift and tilting of the blocks between
the major faults of Efate. Therefore Carney's interpretation is likely to be incorrect.

As can be seen from the seismic map of Efate (Figure 2) the Teuma Graben is at
present an aseismic feature. Furthermore, offshore seismic profiling (Macfarlane, pers.
comm.) indicates that the structure may not be a tectonic feature at all (Figure 3).

With the exception of the area between Mele Bay and the Teuma Graben, Efate
appears to be being uplifted and deformed in a manner similar to elsewhere in Vanuatu.
In the Port Vila area, however, small segments of uplifted limestone are randomly oriented
with respect to one another, but generally speaking the raised surfaces decrease in
altitude from the east at the Teuma Graben westwards towards Mele Bay.

It is suggested that a block comprising south Efate between west Mele Bay and
the Teuma Graben is sliding in a southwesterly direction. As it slides, the reef limestone
"carapace" is cracking and the pieces are being jostled with respect to one another.
Faults in the Port Vila area are essentially shallow vertical features, the dip reduces
to that comparable to the paleotopographic slope of the volcano at depths no greater than
the thickness of the limestone. The Teuma Graben on the eastern boundary is simply the
gap produced as the block slides away to the southwest.

Effectively therefore this part of south Efate is a large landslide (translational
block slide) progressively moving down into the sea along the contact between the reef
limestones and weathered older volcanic materials. It has broken up into a number of
smaller block slides, each moving with respect to each other. If this is so, then the
following are explained:

the large depressed, embayment in the reef limestone of Mele Bay headed by an alluvial
plain;

- the complex geomorphology of the Port Vila area, including the area of the two lagoons;

- the lack of 0 5equence of raised Holocene surfaces around the Port Vila shoreline;
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- the lacx of evidence for a tectonic graben structure offshore of the Teuma Graben.

It is reasonable that the boundaries of this large
controlled by ~eated fractures in the original volcano.
that where these two fractures intersect, at the head of the
hot springs occur (Carney, 1982). If this model is correct,
assessment at present being undertaken of Efate's geothermal

translational block slide are
It is not surprising, therefore,
block slide, is an area where
it has significance for the
prospects.

In an attempt to substantiate or otherwise this model the most reasonable
suggestion for further work is to carry out a shallow, near-shore seismic survey in the
Mele Bay-Port Vila harbour area to confirm whether or not a submerged reef limestone
surface foes exist, and dips westward from the Vila shoreline progressively across the Mele
Bay ar~Until it intersects the major break on the western margin of the bay. Overlying
this surface should be a thin veneer of sediment which may increase in thickness towards
the west and south.

(ii) Large earthquake recurrence period in the Port Vila area.

Vila is situated in an earthquake felt intensity 5-6 region (ORSTOH, pers. corom.).
Strong earthquake activity has not occurred near Vila in recent times, but earlier this
century three shocks of magnitude 8 or greater were recorded occurring within a 100km
radius of Port Vila (Mallick, 1973).

If it is presumed that the uplift of a Holocene reef surface was co-seismic
(compare with 1965 Malekula earthquake, Taylor et al., 1980) then where a sequence of
Holocene reef terraces is preserved a record of past earthquakes exists. Clearly the
preservation of a complete record is dependent on an uplifted reef being preserved and not
eroded by subsequent coastal processes.

An uplifted Holocene reef terrace sequence exists on the western side of Mele Bay
near Pukura (168e13'E and 17°42.5'S). An east-west cross-section at right angles to the
coast shows a sequence of uplifted Holocene coral reef terraces rising above present-day
• ea level to approximately 10m (Figure 4). A total of six surfaces were recognised. It
is possible that additional less obvious surfaces do exist. From lowest to highest (youngest
to oldest) the surfaces are numbered 1 to 6. Coral samples in growth position were collected
for radiocarbon dating from Surface 1, Surface 3 and Surface 6. All samples showed some
degree of recrystallisation; high magnesium calcite in addition to aragonite was recorded
in each sample by either X-ray diffraction or staining. Nonetheless, it is hoped that the
dates, at present being carried out by the New Zealand D.S.I.R. Radiocarbon Dating
Laboratory, will be available for presentation at the 12th Annual Meeting of CCOP/SOPAC.
It is unlikely that the highest surface is older than £. 6,500 years B.P. Therefore, with
at least six surfaces already recognised, it is evident that a recurrence interval of no
more than 1000 years is expected.

•

(iii) Historical evidence of coastline movement.

There are four main sources of information: an original cadastral survey 1929-
1930, a French Government aerial survey in 1955, a French Government aerial survey in
August 1971 and 2nd January 1972, a British R.A.F. aerial survey in August 1972. Other
air surveys of Efate were carried out by the u.S. Armed Forces in 1943 and by the R.A.F~
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in 1963; however, neither of these two surveys covered the Mele Bay-Port Vila area. A
recent (1982) ae~ial re-survey by the Royal Australian Airforce had to be postponed because
of bad weather; however, some large-scale photos of Vila and Mele Island were taken. All
these records are held by the Lands and Surveys Department in Vila. It should be noted that
the 1:50,000 and 1:25,000 maps of Efate are based on the 1955 photo survey.

The areas recording historical movement are as follows: Mele beach; Port Vila
waterfront; Vila new whar: road; and the coastal headlands (see section on Cyclone Amanda).

Mele Beach: The alluvial fan behind Mele Beach is a constructional feature rising from
the sandy beach to 40-50m at its highest point. The fan has been formed by the Tagabe,
La Colle and Tepukoa rivers in response to changes of sea level and tilting of this part of
Efate. The detailed morphology of the aggradation surface is uncertain, due to the widespread
dense vegetation cover. However, a recent level survey in a small area immediately south of
the airstrip indicates that a series of small channels and degradational terraces exist each
with relief of approximately I-2m. The present river bed occupies a relatively narrow
channel only a few metres below the main aggradation surface (Appendix 1).,

,]

At the time of the visit, no part of Mele Beach was seen to be actively eroding;
except for a few metres of beach on the northwest side of Mele Island, and approximately
500m of beach in the northwest of Mele Bay where the roots of trees adjacent to the road
were well-exposed. Evidence of past erosion was seen only on the southeast side of Mele
Beach where two storm beaches could be clearly seen. Also in this area some attempt at
coastal protection had been carried out in the past; these attempts included the construction
of a low coconut log wall, and a concrete wall built on elevated reef. Three beach profiles
were levelled (Appendix 2) for comparison with any future changes in the position of the
coastline. The best evidence of movement in the coastal zone is recorded by the changes in
position of each of the three main river mouths. These are illustrated for the Tagabe River
in Figure 5, the La Colle River in Figure 6 and the Tepukoa River-Swango Spit-Mele Island
in Figures 7 and 8.

1
There are no progressive changes with time evident. For each river mouth it shou~d

be noted that two sketches are closely spaced in time, one for January 1972, and one for
August 1972. The January 1972 sketches record the position of each river mouth approximately
one month after Cyclon~ Ursula. The August 1972 sketches record further change after Cyclone
Carlotta in mid-January 1972. It is almost certain that the changes following Cyclone Ursula
were caused by peak flood d~scharge from the rivers associated with extreme rainfall
intensity; and the changes following Cyclone Carlotta were caused by storm surge associated
with prolonged periods of high wind.

( Tagabe river mouth has changed its position along a coastline length of approxi-
mately 500m at least three times during the past 50 years. Similarly, the La Colle River
appears to have changed its position approximately 500m at least three times during the
past 50 years. The position of the Tepukoa river mouth is related to the development of
the Swango sandspit towards Mele Island and the position of the river mouth appears to

~ave changed up to 700m during the last 50 years.

After each change a sand bar develops across the mouth of each river. It is quite
clear, however, that as a result of Cyclone Ursula significant volumes of material were
added to the river mouth-beach system. This volume was substantially repositioned during
Cyclor.e Carlotta and subsequent months at least until August 1972. Since there have been
no nett long-term losses or gains in sediment to the river mouth-beach systems, it is
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evident that any excess material added to the river mouth-beach system during peak
flood conditions is relatively quickly transported offshore.

Port Vila Waterfront: The centre of Vila town, and the Vila waterfront area, is situated
on the eastern side of Vila harbour, an almost totally enclosed small embayment on the
eastern aide of Mele Bay (Figure 1). The geology and topography is controlled by uplifted
reef terraces which are tilted towards the west and rise to a maximum of 98m above sea
level at Saralana. At least two terraces are preserved, a fault trending approximately east-
west and downthrown 20-30m on the south side cuts the reef terraces. The displacement of
the reef terraces by this fault is clearly seen on the 1:2,500 topographic sheet (Figure 9).
The westward tilt of the uplifted reef terraces is less on the south side of the fault;· the
lower surface at Independence Park dips westwards at approximately 3°, whilst the higher
surface rising behind the Telecommunications Centre dips westwards ~t approximately 6°. On
the north side of the fault the lower surface in the Plateau area dips westwards at 6°
whilst the higher surface in the area of the Judicial Courthouse dips westwards at approxi-
mately 11°. The age of these uplifted reef terraces is uncertain, however they are unlikely
to be older than the Last Interglacial (approximately 100,000 years old). Compared with the
soil development on the uplifted reef terraces at Klem Hill to the west of Mele Bay, the
uplifted reef terraces in the Vila area have negligible soil development.

The waterfront area may be divided into three; a northern, a central, and a
southern section. To the north and south, the uplifted r~ef terraces form a cliff with
respect to the present-day coastline, this cliff rises steeply or near-vertically to heights
of 10-20m. A very narrow toe separates the base of the cliff from the high water line.
There is little evidence of uplifted Holocene reef. In the central waterfront area, the
ground rises steadily to a height of 30m before rising over a 10m cliff of reef limestone.
Whether this central part of town is tilted reef limestone, or a talus slope essentially
developed on the underlying pumiceous deposits of the Elate Formation is uncertain.

Shown on the sketch maps of Figure 10 (A to E) is the development of the Vila
waterfront area over an approximate 50 year period from 1930 to 1983. Shown on each sketch
map are the main streets; and in addition Figure IDE (1983) shows the cliffs and the
present buildings to the west, or seaward side, of Higginson Street. The original coast-
line is more or less as shown in Figure IDA (1930). This is the earliest data available
from the first cadastral survey. First development and reclamation occurred in what is now.
the old wharf area on the south side of town. This wharf is now little used as it was

, replaced in 1972 by the new wharf on the south side of Vila harbour. Between 1955 and 1971
(Figure lOB and Figure lOCI, the area in the central part of town was reclaimed up to 50m
westwards from Higginson Street. In particular, on the north side of town around and to
the south of the Hotel Rossi a seawall was constructed. Comparing the August 1971 and
August 1972 sketches (Figure lOC and Figure 100) will show most of this seawall to have
been destroyed during Cyclone Carlotta in mid-January of 1972. Since 1972, a sheet pile
seawall approximately 500m long has been constructed from the Hotel Rossi southwards to the
northern end of the old wall. Approximately 50,OOOm' (5 hectares) of reclaimed land now
exists behind this seawall and 16 buildings now exist westwards of Higginson Street, most

,.
,

of which are on reclaimed land.

There is little or no surface water in Vila town. Three natural drainage lines
can be determined from the topography and are shown on Figures 9 and IDE. These drainage
.lnes are believed to be positions where the aquifer developed on the contact between the
-PP~ :!mestone and underlying volcaniC deposits drains to Vila harbour. On inspection of

one immediatelyi) , .. fro' ~ .•..-a . ~ lp.Se d! a i ')aye .leswere each seen to be flowing;

•
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north of the Hotel Rossi, a second in the centre section of the sheet pile seawall, and
the third in the area of the old wharf. Furthermore, the patch reef area immediately
offshore was seen to be developed between these three aquifer drainage points, thus con-
firming that these have been, and ~till are, natural drainage lines. Evidently, the coral
has found it difficult to get established close to these drainage lines where a high fresh-
water input would be expected.

Vila Wharf Road: There are no records of landslides associated with the steep to near-
vertical coastal cliffs of limeatone around Port Vila. Nonetheleaa, plenty of evidence of
rockfalls does exist, for example a large detached block in the vicinity of the Burna Philip
Store.

In 1972 the development of the new road to the new Vil~ Wharf on the south side
of Vila Harbour resulted in over-steepening of the natural slope. This generated an
awareneas of potential slope instability problems which was reported by Mallick (1973).

In March 1973 landslides (debris flaws)were recordedin the area of the new wharf and
were attributed to the 108.7mm of rainfall on March 5th which was associated with Cyclone
Alison. Material involved in the debris flows was principally bedded pumiceous material,
the origin of the flows appeared to be located just beneath the contact between the
pumiceoua tUffs and overlying reef limestone, and almost certainly was associated with the
development of a apring at the tuff-limestone contact at this time (Carney, 1975). Further,
a potential rockfall-slide situation was described immediately north of the new wharf and
above the road (Carney, 1975).

It is evident that landslides (debris flows and rockfalls) have occurred and will
~ continue to occur in the Port Vila coastal cliff areas, and may be generated either by

seiamic shaking or periods of intense rainfall.

1 (iv) Causes of historical movement.

Rainfall: Rainfall statistics available from the Port Vila Meteorological Office have been
aummariaed for the 30 year period 1948-1977 (Appendix 3). On examination the highest daily
rainfall atatistics indicate the following. On only 8 days during this period was greater
than 200mm of rainfall recorded, and on only 2 days were greater than 300mm of rainfall
recorded. Maximum daily rainfall was 337.1mm on 23rd March 1950; there is no intensity
data tor periods 1esa than 24 hours and there is no record of any cyclone at that time. On
IJlll'tjlttLfll /HI. IfJlJ st 1I1l~ t Im of Cyclo/le Ursula, 322.3mm were recorded of which 235mm fell
in a 6-hour period, 180.3mm fell in a 3-hour period.and 101.6mm in 1 hour; the 15 and 30-
minute intensities do not appear exceptional. Of the 8 periods where daily rainfall
exceeded 200mm only 4 of these have been associated with cyclones. It is thus clear that
high intensity rain storms mayor may not be directly attributed to cyclone activity.

•

Tropical Cyclone8: In the period 1948-1977, 38 tropical storms have been recorded in the
vicinity of Efate. Of these 38 cyclones, 22 were associated with the highest daily rainfall
figures for the month and 20 passed to the west and south of Efate and Port Vila suffered
from onshore northwest to westerly winds blowing across Mele Bay. For this period, 3
cyclones are worthy of further consideration, each is summarised below, together with a
complete documentation in Appendix 3.

Cyclone Amanda, "the Great Vila Cyclone", 29 December 1959. Cyclone Amanda
produced north to northwest winds for 12 to 15 hours at gale torce and 8 hours at hurricane

,
-
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force, a lowest pressure of 975 millibars and a daily rainfall of 250.1mm. An extremely
good record of the effects of Cyclone Amanda is colour and black and white movie films
taken by Mr. Reese Discombe. These fi1ms clearly show the effects of up to 10m coastal
erosion taking place in the southeast part of Mele Bay; inundation principally by waves
of the Vila town waterfront at that time adjacent to Higginson Street; thirdly, the films
show the effect on the two coastal headlands of Devil's Point and Pango of sand and coral
rock debris washed/blown/thrown inland up to 150m.

Cyclone Ursula, 2-11th December 1971, produced southeasterly winds which blew
for 12 hours at gale force, a lowest pressure .•of 997 millibars, and a daily rainfall of
322.3mm on December 8th. This is the second highest daily rainfall on Vila records and
it produced considerable flooding in Vila and of the rivers on Efate, including the loss
of bridge across the La Colle River (British Newsletter, 14 DeceAber 1971; Appendix 3).

Cyclone Carlotta, 13-20th January 1972, produced north to northwest winds which
on the 18th and 19 h blew for 34 hours at gale force and for 9 hours on the 18th at hurricane
force, a lowest ~,essure of 982.5 millibars, and a rainfall of 103.1mm. In Vila, sections
of the seawall near the Hotel Rossi were destroyed by the highest seas seen in Vila harbour
for many years. Once the seawall was breached the reclaimed land behind was considerably
eroded (British Newsletters, 25 January and 8 February 1972; Appendix 3).

Very fortunately, the French and R.A.F. aerial surveys of 1971-72 recorded the
effects of these cyclones. Careful examination of the 2nd January 1972 and August 1972
air photographs for the Mele beach area clearly show the effects of Cyclone Ursula and
Cyclone Carlotta on the coastal environment, particularly adjacent to the three river
mouths (see above).

It is clear, therefore, that historical changes in the coastal zone have
been caused by either periods of high intensity rainfall or storm surges during periods of
strong sustained northwesterly winds associated with a cyclone or a combination of both.
It can be concluded that these problems will continue to occur in the future and be
associated with either the passage of cyclones to the west and south of Efate, which may
or may not be associated with high rainfall, or simply a result of a high intensity rain
storm.

•

(v) Present situation.

The data presented above shows that two aevere storm surges and two periods of
extreme rainfall intensity have occurred separately during the last 35 years. Hence it is
likely that significant damage to the coastal environment of the Vila area due solely to
climatic events occurs at least once every 10 years. In the past 10-11 years since Cyclone
Carlotta, Efate has not experienced such an·event. However, much development in the
coastal zone has taken place or is now planned. This development includes: completion of
the new wharf; completion of a fuel tank farm in the southeast corner of Vila harbour;
initiation of sand mining in central Mele beach area; development in the Vila foreshore
between the Hotel Rossi and the old wharf area, in particular this has included the con-
struction of a sheet pile sea wall backed by 5 hectares of reclaimed fill; and light
industrial and manufacturing development is proposed in the southeast part of the Mele
alluvial plain in the Tagabe ~iver catchment.
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In the two sections which follow an attempt is made to predict the magnitude
and possible ettects ot a storm surge and flood similar to those documented above.

Pr.diction of .torm Burg. magnitude: Prediction of storm surge magnitude in Vila Harbour
can be based on the data trom Cyclone Carolotta using the method outlined by Friaby and
Goldberg (19811. To predict the mean water level due t~ the storm surge effects assoclated
with a • orm .imilar 0 Carlo ta, 1t 1. n9c8BB8ry to oalou1ate the predioted astronomicsl
tide level, the pressure set-up, the win~ set-up, and the wave set-up. These effects have
been calculated and the results are summarised below and in Figure 11. The datum for
reterence was high water mark at 1630 hours on 24 May 1983. The predicted aatronomical
tide is taken to be the highest spring tide level of 1983 wftich from the tide tables ia
0.3m above datum. The pressure set-up based on a minimum pressure recorded during Cyclone
Carlotta of 982.5 millibars is estimated at 0.3lm. The wind set-up is calculated to be
O.lm. A wave. set-up between 0.2 and 0.4m is calculated by estimating tha~ the height of
waves at breAr point was 2m during Cyclone Carlotta (refer illustration of Vila Watertront~. ",in Appendix 31. The predicted storm surge water level is therefore 0.9 to l.lm above the
high water mark datum of 24 May 1983, or within half a metre of the top of the eXisti~g
sheet pile seawall.

Any enclosed coastal body of water, like Vila Harbour, has a natural mode of
oscillation. If a storm surge is superimposed with correct timing and frequency with
respect to this natural oscillation a seiche may develop. During a aeiche unusually large
wav.s suddenly break at considerable height along the coast.

Likely effects of a storm surge similar to that predicted will be to cause over-
topping of the seawall by breaking waves and subsequent scouring and erosion of the fill
immediately behind. The storm water outlet pipes will be completely submerged which ia
likely to reault in storm water emerging from the road drains in Higginson Street. If
such a storm surge occurs during a period of high rainfall, extensive flooding and scouring
of the fill area behind the seawall is likely to occur. Further, if the fill is compacted •
coral sand and gravel and the head of water in the aquifer rises rapidly, the till may well
liquefy. No data is available on the shear strength of the fill at 2.0m depth, but with
zero pore water pressure the shear strength is unlikely to exceed lOOkN/ma• Thia atrength
will be reduced if the water table rises. Substantial damage to the properties in thia
ar.a may r••ult.

Pr.diction of flood magnitude: Predictable effects of rainfall with intensity similar to
that experienced during Cyclone Ursula are oaloulated uaing the maximum rainfall intenaity
of 100mm in one hour. The antecedent rainfall conditions are very important in determining
the effects of such a rainfall intensity. Since this rainfall fell during the rainy season
and was aasociated with a 24-hour extreme intensity figure of 322.2rnm, it ia assumed that
the 100mm which fell in the peak 1 hour period reaulted in 100' run-off.

The approximate areas of the three catchments are as follows: Tagabe 29kma,
La Colle 57kma and Tepukoa 26kma• Peak discharge of the three catchmenta during Cyclone
Ursula is therefore estimated at: Tagabe 105.5m'/sec., La Colle l583.3m'/sec. and
Tepukoa 722.2m'/Sec. Plotted on Figure l2A this data is compared with approximate limits
of the largest floods experienced in the United States at successive times. Whilst by no
means exceptional, these data indicate that during periods of highest intensity rainfall
yet recorded in the Vila area, the catchments draining into Mele Bay experience flo d.
comparable to aome of the largest experienced in the United States.
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,:

Using the cross-profiles in Appendix 1 for the lower Tagabe River, three
channel cr~ss-section areas are calculated at 50, 70 and 367ma• For the smaller
channel area, a discharge of 80S.Sma/sec. would generate a flow of l6.lm/sec., at bank
full conditions. This data is compared with similar data from the United States in
Figure l2B. If the channel was unable to sustain this disch~rge, then substantial
flooding of the adjacent low-lying areas would occur.

This data has implications for the manner in which development ta~ea place'
tor any liqht industrial or commercial areas in the Teqabe lower catchment area north
of Vila and adjaoent to the airport. The area should not be developod by initially
levelling the terrace-channel topography. The lower areas should be retained and main-
tained a. flood overspill channel.. Tha building. should be restricted to the higher
luriace.. 3

'.
CONCLUSIONS: ..,)

1. This report begins a geological and related studies investigation of the coastline in
the Port Vila and Mele Beach areas.

2. Development of the coastal zone in the Port Vila-Mele Bay area is as yet limited but
progressing steadily. An awareness of the potential movements in the coastal zone
.ust be encouraged.

3. A large part of south Efate may be a large landslide progressively moving down into ~
the sea. It is important that this~be tested further .

•• Vila is situated in an earthquake area. Strong earthquake activity has not occurred
near Vila in recent time., but there is geological evidence to suggest large earthquakes
affect the area with a recurrence interval of no more than 1000 years. Further work on
this problem is desirable. •

5. There is historical evidence of coastline movement. These movements have been caused
by either periods of high intensity rainfall or storm surges durinq periodl of Itronq
sustained northwesterly winds associated with a cyclone.

6. Two severe storm surges associated with cyclones passing west and south of Vila have
occurred during the las~ 35 years.

7. Two period. of extreme rainfall intensity have occurred during the pa.t 35 yearl.

8. Likely significant damage to the coastal environment of the Vila area due solely to
climatic causes occurs at least once every 10 years. This recurrence period is
well within the design life of most structures likely to be constructed.

9. In the past 10 to 11 years, Efate has not experienced such an event.

10. Landslides have occurred and will continue to occur in the Port Vila coastal cliff
areas, and may be generated either by seismic shaking or periods of intense rainfall.

11. Predictions of (1) storm surge m~gnitude and (2) flood magnitude have been made, and
each indicatea that substantial damage will result from a reourrence of these phenomena.



12

RECOMMENDATIONSl

Cit CCOP/SOPAC through the Geological Survey of Vanuatu should actively encourage
and develop an awareness of the situation as regards the physical changes likely

.,: to occur in the coaatal zone'1i Initially, this might include organising a two-
to three-day workahop •••• ~appropriate Government officials as soon as
poa.ible. Thia could be done in conjunction with a similar aeminar on likely
biol09ical chang.a aaaociated with pollution.

Cii) CCOP/SOPAC ahould assist if requested in a~propriate planning and development studi.s.
These ai9ht include: a ahallow near-shore seismic survey in the Mele Bay-Port Vila
harbour area to confirm, or otherwise, the suggestion that south Efate is a large
landslide block; further work on large earthquake return pe~~ods, this will include.
sampling for radiocarbon dates and facilities for dating the samples must be arranged
before field work commences (this item should be discussed at the 12th Annual Meeting
it the dates r~quested as a result of this report are available); further work in
the Vila waterfront area to determine the strength and stability parameters of the

j

reclaimed fil~ area with respect to fluctuating ground moisture conditions; further
work on establishing the reliability of the predicted effects of a storm surge and
flooding event.

(iii) The Vanuatu Government should consider requesting aCOP/SOPAC to be prepared to carry
out a survey as soon as possible after the next cyclone similar to either Amanda,
Ursula or Carlotta.

(iv) The Vanuatu Government should consider requesting CCOP/SOPAC to be prepared to carry
out a aurvey aa soon as poissble after the next earthquake.

I

.>
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Figure 4 Sketch cross-section near Pukura, west Mele Bay, showing
relative positions of six Holocene uplifted reef terraces.
Note that other uplift events are almost certainly
recorded, e.g. in wave notches cut in sea stack on
Surface 6. Total uplift allows 1.5m for depth below HWM
to living coral. no allowance has been made for changes
in sea level during the Holocene. further work should
enable a correction for the sea level curve to be made.
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(iii) Wind set-up Ihw):

(i) Tide set-up: calculated from highest spring tide 1983
(see Vila tide tables).

(ii) Pressure set-up: calculated assuming an average
barometric pressure of 1014 millibars, a lowest pressure
during Cyclone Carlotta of 982.5 millibars and allowing
a 10mm rise in water level for each millibar difference.

d1 •
d2 •
L •
K •
u
Using

depth at beginning of significant set-up fetch
depth at coast
significant fetch for wind set-up •
a constant with value 3 x 10-6 for oceans
wind speed

Ii) d1 II: 200m, d2 1m and L • 1okm h -4 2. =: 0.8x10 uw
(ii) d2 100m, d2 O.lm and L 3 kIn h -4 2= 0.6xlO uw

Values approximate O.lm for the wind set-up if a wind
speed of 70 knots (36m/sec) is assumed. (Note winds
blew for 8 hours in excess of 63 knots).

(iv) Wave set-up: for a typical situation wave set-up (hb)
is given by 0.1 Hbr ~ hb ~ 0.2 Hbr where Hbr is the
height of wave at break point. Given that Hbr is
estimated at 2.0m, hb is between 0.2 and 0.4m.

Figure 11 Calculation of predicted storm surge water level
at the Vila waterfront seawall.
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"Figure12A Curves showing the approximate limits of the largest floods
experienced in the United States at successive times. The
flattening of the curves at larger drainage areas indicates
that the peak discharges per unit of drainage area are smaller
as the size of the drainage basin increases. With the passage
of time the limit or envelope curves have moved up as larger
floods have occurred. Numbered poiots are selected peak dis-
charges that have occurred since 1965. 1 = Humbolt River
tributary near Rye Patch, Nevada, 1973. 2 = Big Thompson
River tributary near Drake, Colorado, 1976. 3 = Bronco Creek,
near Wikieup, Arizona, 1971. 4 = Susquehanna River, Conowingo,
Maryland, 1972. 5 = Ohio River, Metropolis, Illinois, 1937.
6 = Mississippi River, New Madrid, Missouri, 1937. (modified
from Fig. 12.3, Costa and Baker, 1982).
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PPENDIX 1

(i) Levelling plan of proposed site for industry on north
bank of Tagabe River.

(i1) 3 cross-sections of Tagabe river channel.

•



Inset:
Part of proposed land use
zoning map of Vila; areas
shown in black are for
industry, and shaded areas
are for housing.

velling plan of proposed
te for industry development

north bink of Tagabe River;
uth of airport and

diately west of airport
ad (see inset). The
pography which appears to

very flat or gently
dulating is in fact dominated

well-developed shallow
'annels and terrace edges
th a relief of 2-3 metres.
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APPENDIX 2

Beach profiles, Mele Beach.
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APPENDIX 3
Meteorological data and cyclone reports.

(i ) Monthly total rainfall.
(ii ) Highest daily (24 hour) rainfall.

(iii ) Cyclone Amanda.
(iv ) Cyclone Ursula ..

(v) Cyclone Carlotta.

. .

•



,
i

IUREA6 O~ METEOROLOCY I .~.
(\!.I'· ~,' TABULATION OF MONTHLY DATA

.'
M ENT ___ --'MO=NmL~=~Y__=_TO:::..T:.:~=_....:;RA=I~NF:..:~=L::..l,'___ 5 TAT ION PORT VILA! ( EFATE.)

LAT: 170 45'S
STAT E OF _

ALT: 20m

Y~.r J lOnu.ry J-~ebru.ry March April M.y June July AuCU.t September October November De r-embe r \!I/lU.t1

1948 484,8 128,0 311.2 181,8 192.0 179.1 27.7 166,9 75.2 11'0 336,0'180.9 ~330,.__ ..
10.40 ••.~Q.I\ ~A.7 ~A7.Q ~07.~ It3R.0 ~"IQ ? It6R .4 00 .7 640 86.4 87 219.5 4~Q.~
Q~n ~ftt.R ?n? Q 707.9 11An ~ 1184.4 55,1 1120.7 156.2 14~.5 26.7 297.2 307';3 2626.

IQ~t1 100 n lilA? lIl.?Q~.R 1~20 It32 t tt 1.3 40.8 ~7 .2 l5t.8 3~.8 419 1 10597.9 2544,

1952 179 ,6 1132.6 219 7 212 3 161.6 260.4 369,8 52.8 56,9 07,4 28.7 225,8 ~007~
Q!'\321~ .1 201 .2 "00 0 292.9 1171 2 175 3 1228 6 1168 105 7 71 1 24.9 95.5 2197,.

2209!954 209 .3 296.9 88.1 228 3 262 4 273.6 i aa.a 55.6 190,8 57.9 122.7 294.6
955 75.2 211 1 1465,6 111.3 111.5 183.4 246.4 <!2.9 193.5 45.0 303.5 273.8 2263.

9~6 401 3 232,7 1558.5 236 0 137 2 73 7 179,1 63 5 290 6 23 4 1148 8 157,2 2602
.... 957 290.3 236.2' 1368.3 79.5 163.1 98.6 26.2 110.2 83.8 39.4 18.5 83.8 69S.

958 318.0 250.7 1214 6 128~.0 95.0 35 3 32.3 8 9 58 9 49.3 1102,6 4.8 455~
959 168.7 23~.7 233.2 1405.6 95.8 117.6 149.1 1225.3 74.7 7~.•7 240.8 403.9 24~p ..•

960 1275.8 ;213.4 1523.7 ~45.~ 149.9 149.1 57.7 M.l 146.3 44.8 32.5 51.1 944.
961 ~32.0 ~14.4 ~93.8 ~73.5 274.6 103.6 98.3 1220.5 336.6 29.5 1511.8 156.:.! 344.
962 393.2 ~59.9 440.7 ~71.2 125.2 127.0 176,8 92.7 57.9 79,8 ~20.7 277.9 B722.

963 ~87.0 1218.4 248.2 365.5 186.2 84.8 142.2 190.0 43.4 57.2 57,7 58.2 12238,
1964 54.4 133.4 550.9 230.9 167.1 210.8 5.6 108.0 104 .9 31.8 272.5 138 2 12108
~965 399.3 238.8 273.3 126.7 1168.4 89.4 1100.6 110.7 74 2 ~24 ,3 102 1 392.4 ~300.AI-
1~66 1445 s. 269.2 !3Ji.3 .0 1~Q.2 1100..6 '72.9 28 .2 35 ..3 12.4 49 ~ 11~ .~ 1q? R ~R')3.•
967 332.7 263 1 281 .s 133 ,6 1167.1 283 .7 184.9 163 .6 129 .0 187,7 185.7 171 .5 12584
968 1256.0 798.3 343.7 1M .6 49 ,3 258 .31127.3 31 .R 21 .1 19.8 81 .3 267,0 ~404~

--- 1969 305 3 166.4 321 1 113 3 63.0 20.3 1198.4 204 0 30.5 20.8 123.7 356' 602.A1
1970 1~1Q .sIA R 1114 A 164 .6 77.0 1~2.4 ~7 R 72 1 4JWL tll3 .1 341 .4 17'io~ ,n1~

1971 266,2 232.4 387 .1 381 .5 63.2 42Q.R !'i17.4192.0 1699 64 3 i17f>3 'ioRR ••. lML--
972 373.9 "86 4 272 0 365.8 189.7 1198.6 10 ..0 29.8 213 7 43.3 185...•4 325.0 269~.•
973 66.5 172.9 107 1 1~1 .4 286 6 63 .4 224 1 1102.9 106.1 62 .7 137 6 .1.J' ." ~~.4._.

____ .3.74 ~_59"-~Ub(L ~94 .4 59 •.6 t88.~_ 126~.7 ~ 76.8 lQL,Q i65.~ 226.1 '214 .3 28t.G..,

.- -- - - 975 221.3 245.7 ~'l1.d..~~~- 14.6Q..~~Q .•.J5~4 1l~6 l~~t!LJ 29.9 tJ07.8 Z21.8 023..

___.1.•976 561 ,7 263.R 1233 4.. :l9.3...B. aa,s I 1.55.0 .1...2fi.A~ .4.6....:L ~Q 7' • ,I:;'7A
213. 1-r 52. 0 ...

977 483, 1.~~'Z...f1711A. ~1fa.6. .~J....1L..B3 .• i!.. ~4. 262..4 --21...4.. lA....5.. ~~ -8.6...9- '~QQ
I

- .~, , . '3 ' --- ~~
.-.-- ----- -- j -- 1-----_ . - --

.vvcrf/77 ~ 1266.5 1.%'";"9 1231 .5 1~5 .a 16. 0 I 132 .9 t12 .1 110 .5 114 .~ 177.9 213..1....')~p.~.,aO*7.• I.A? • 336 6test 48/77 632 0 798t3 771.4 ~o.J...•.~ ~fiO !'i M5.R ~11 .R 597.9 1'l <;'04.4

__ ~ear 1961 1968 _19.TI..19~ f-197~ 1~7 971 1977 1961 1974 1961 19~t .'.19.7

-s t 4~/77 54.4 58.7 88.!..Lf-.59~ (J ..!~~ .-..2Q..3.' 5 6 1Wl 12.4 t <;. "I 1B...5 4 R 14~~
-'

t'na or 10~" 1 o a o 10-''' 1 O'7tt .oao .•nan 4nrA. "(litO .nr~ t,n,.,.., 4 nt:1"f <tn.C') • n,.
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BUREAU OF METfOROLOCY F.~,3
(M.•)· '66)TABULATION OF MONTHLY DATA

£ MEN T H=IG~HE=ST::..:.--=DA=U.c..:.Y....;RA:.=....:..1:.;NF~AL=L:....=..P'O=Rc-=.24H=r:...:II~'L-.....:I(.::D::.::A:.:.TE=-=-.L.,)_ • T '" T .0N PORT VILA, (EFA TE.)
LAT: t70 4~'. LONG: 1680 t8'E

e r ATEO~------------W,....,... ALI: 20,a
C.O.D. e.ee

y~., January February March April May Jun. Ju'y AUII.\.t Sept.mber October Nove-mber Decembrr Annu.1

.
~ .. ~ J~ 79 ~2

J.I. :17- " I. ss: tJ.I 12 ,~' /3 ;%7.
1Q4R 92.2 23 1 60.6 to?Q 417 R 10.9 77 ~ 41 .7 21 1 R!'\ Q ~O t to? 9

J6 ~ 66~
I") I~ ;}.(I. Iii ~ J ,r '-7 9 ;2tQ4Q too.1 21 8~ .3 47.2 ttlt'.? 3~ .6 fH\ ,~ tA 3 29 7 2An "n., 1 1 '71 7

46:; 43.; b3~ 33:~ 52.t t6~ 2~~9 «. 48.~3 l\Jg
.2.' ~A.:'

...•
1950 InA .• 337.1-

Iii- ~ , 13 ,
ft2~

, IJ- .n 13 t'''7,: ~n r, ?~Q t19~1 46.0 tS<l&-1 fW .0 34.!'i 30.2 7.t 22.1 27.9 1'7.s,
38~~

:1.1 ,ii '-s II
t-.&~

f 20 ,~"
11.- ;LI ;}S' 1~A :...1952 ft8.4 54 i.1--.BJ...8. -~

m...7 26..•.~ 24 t 8.9 43.7
1'1

43 ~
Jo

tti ~
:1' 3 13 I~ 17 13 " -:LJ

t4" i'1963 fH .8 142.0 !'i2.1 84 ,8 12ft',3 00 "I 41 .9 21 1 1? 4 4.d."
/\41 " " "r" '1' ,1.' '"1 ,., .,.... 3/ I~ VI ;1.'119/\4 91\.3 2R.A tnn ~ 1.:1".R 7~ 9 27 7 1l\ "; 7~ Q ?A ., 3A R ~37 .• 137 ~
16 ~; ~1~~ 82 .~ 2-' 48~ 1~'~ btw.~

, " ~.., .23 .; 204 24-19~!\ 32.5 16:C 40. t lft.7 96.3 48 8
;1(' If Jo 1 ;J.

1!'i)~
1 4- . Ii J.IJ . If) iu:

176 J119M 62.'7 !'i6.4tULia 40,4 35.8 89.7 26.'.1liJ~.6 65.5 43 9 54 6
7 .,1.': (,.

29~
5 e N 30 'j 3 r III 87.4~1 95 29.0 45.2 44.5 87.4 33.5 5. t 51./l 25.4 44.7 5.3 32.3

90'12 133~' 'I -r '0 J ).. ;Lc rc: It as: 1'1 .'1

1958 ~0.3 ~O 0 36 6 t3.5 t8 8 4 1 22.1 t7.8 22.9 1.~ 133.4
Ii u IL Ir 30 3 13 I_~ Ie ,T If ~? :;a..

1959 33.3 76.2 67.2 96.8 24.1 33.6 27.7 68."1 36.t 11.7 120.1 ~"7.8 t47.8
ttii - - - - - -- - -

I
.s. I " 'S' ~, 7 '7 ., ;V. 3 , ~7 1.

t960 .1?C>;a 66.0 tl? .~1 42.7 71.4 45.0 12.4 to.4 40.1 49.5 e.9 20.3 170.9
J Ie I' ,J" ~ 'r 1'7 ''I 1'1 :10 31 ~ 1'1

!$a 1961 i re .e 82.2 118.() 36.6 108;00 36.1 37.8 53.E 63.2 35.3 19t.3 58.4 191.3
~1 ;l. 1 '24ft'-~I

Yc 7 IJ -, /I I 7 n "196 68.1 66.8 132.8 58.2 36.6 30.5 26.S; 15.5 24.4 83.8 89.4 246.6
};

37~~
Cf ~.

39.'6
::).(, /I :JI 1O s Ie I 9006't963 90.9 44.2 71.4 30.5 59.4 76.!l 15.0 20.1 19.8 22.4

11 1'1
t06.~

,
42 ~: r 7 1e- Ie !i 87.'1 4?rre 11~I;~I1964 14 0 44.5 58.2 60.2 1.8 53.fi 49 .8 20 1-

Ii

69:i
17 3.1 '-1 ;1." 30 :u.

102~f
Ie '2. ;1.7

1102 l'.19B!\ ~1.2 31.2 69,3 55 ,1 47.2 2~ .7 18 .5 63.5 361; Q!'iO
i1 }.7 10 ~ ). I~ II; )of ;J.f JI ~" IS" :!l1966 77.7 iN.? 78.2 25.1 64 3 20 3 8 4 16 3 4.8 15.0 42.4 35.6· 1138 7
~ b ~, :10 10 :Jot( .:U su ," ID ;z,

81.5:U-
:1.3

1967 62.2 38.1 93 2 47.6 51.6 99.3 128.6 49.3 30.0 46.7 too.l 1129.5
69?i ll46 ~ 3c :1,3 ~ '0 ;'3 ~ 'i I> 1- ,. ~ 246.(l1968 61.5 79.0 t5.7 173.0 47.8 15.0 8.4 5.1 43.2 ~t4.8

102.)3 '~1 I.) .. -"t( I J3 :.1 I 13
8.: 31 ~ 19.1:771124.7'/t969 40.4 68.6 39.4 21.6 7.1 32.5 124 7 13.0

').7 q I~ ).1 I[ 1 ;.3 ~'J I'; ....••~ I~ 2.1 * ;;.
1970 40.6 88.6 40.9 75.4 16.0 75.2 20.8 25.1 8.6 7t.4 121.9 50.3 121.9

45:2 95.3
,0 , I.) 16 'J ~- ,,-

44.1' "r.,? ~ ~ 322.3$1971 91.4 1t2.5 30.0 131.6 180.1 99.3 35.6 60.5
IV 63 :~

II> IJ ;, 3 .., )0 II 'J.!i' 42.;1 10

-- t972 103.1 t1ft.f 81 0 32 0 65.0 .20 9 ., 101.3 14.!\ 68.6 117~5
'J..')JJ ., /~ I)- >, ~3 c- ~ ,..,r i 1'- 3':>,

l1L.9·- 1973 23.4 35.0 111.9 51.5 91L8. 21.6 84.6 42.5 83.5 58.t 35.6 68.4
n ). 1+ -;c- s I s If '}.LJ

111''' " 7 ..••.
-_ .. 1974 68.2 98.4 79.8 15 •.~ 38.2 72.4 38.0 50:2 27.2 6(,2 75.5 t71.7

11n ';
J.3.. S- II. .l! 7 b 44"; v/

~1 ~
;1.3 Go ':'

11 Q750 A'\ A tRR. 7 Ii 06..A. t~A ~ A2.7 1/\.3 4AO Q? n ~? R 1hA 7~
It 7 I~ 1 S r ~ 11' 1 f ,.~ I). :13

107 i-- 11976 86.8 688 !\6..7 t07 _~ 17.2 46.~ 33 .7 41 .e !\!'i.4 !'iR1 21 .2 21> 7
174 'It 7~ ~6~ ,. I 7 If I Ii. ;l 'I' ~7 "11977 ---.fl...2. -2D..2 1!\.2---.1.L01lS ..l5 15 .7 4 1 tnt 1 2.'l.....4-

2.1f. ~

19b 48/77 174.1 246,9 337.1 241\ .6 1!'\R3 173...•.0 204 2 124 7 171> .s 171 .7 1913 ~?? 3 1~~7 t
Oat.A 20/77 ·20/68 123/~O 18/62 2817~ to/fiR 6/1\5 t/69 181M 28/'''' 24/6t JV7t n/~.

'-
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Ie ••• aN ••• tact.t. ~ tlp.re&l rl'. ~t.•• ~rlhhe 2dt.tl-29tb De~I'.

x..-aat P""'Ul"e 975dt •••• 8.1.. 2. 2uND~s.'o.
Preuve t'lllCt.uate4 "'-9'75.4 us --xb" 'I"" t. 981•• t'rcD 1.~ ,
29tll t.o 4- 30- 29tb. .
"1mapeed .!lU.aMel ~na. t.b1s perh4 ~ 75t.085kDeu wUh.- __ar
at lealt 100 ~nt ••
Wine lral lltOYC tual'1'1.anl rra.. allou' 10Il.l. 28'h te. .~tNt -. 29t.b.
And ,-bOTe aal\! toree tor Pj;)J"OX 12-1, h~.
~ O~e oor.alderablo a-a •• wa, .urrored to nU41qa aDd al~ tbIJ
watort'ront.
~ tbe .tl:t.t:t t.t~,t thll w1D4 414 o"t not lltl1t't a p"'.t l1e61 t'J'OUl tbo
Kortb weot. to •• at quarter, I a.'aM tM tl'Mnlt ut t.he a,y~ 1iI:l13Korth
oaat f'rool the 1",,1. ~1.tlon you ~YO lIItt at :.!O 8. t65o., t." a :J1)Ot. aXIl 10
to :i!O1111105, 1Il~ aon lUl31tolu., .outb ot: VUu, &D4 t.ban ~.ck on
1t8 oriH~nal OOW'll. ~ 5oat~n.t. J'l"OOI tbt .• l"Vp\ll'ta C11: lto:'14 'l'~ aDd ..-t.
AD81tlUl 1t p",," to tbe aeuth o"ot a.t 'ltoth thflse lala~.

At t1nlt I thought Il ~ovnt1ary muat OuY«ll'onne4 1.n tbe atre~ to the •• at
ar VUe. c;..1 the lIoD4My ll!'l,0 rnoou, b1lt I beH~ both yow'a ~ !lO\De~!'8
.1010 \UW t~t tt..o or1aU.ul oel,hot. "WI :,h~ 0l4D tMt. Illt UC 001'8. It ~t
ba., l'elll.ly wove••. t U jlftetl 1t' y~ lwo t. 4JlJl!I1l.10l1Nwrt. g'l.'l correct.

~ tbo way I 110uld bo &.1110 £]J'fi1.e1'ul1t' 10;;' l;oul4 1I.1'I!I''' me ~·..•C'Ut 12 t'ormt\
JI..Z.Jlo~ 701, I use tlltliW ~'J :>lot. \;1•• ,'.DIIa1 ..J11 undet' Ii l'.ooc at l).la5tL.
1 l~t ~~. bu', C~ l';l;L: ILu'U\I.: tl!f. ,,·i. blo ••.•

1()v.J... b' tt¢'l.U.y ,..
~ ....J.".~

JoJo...)!+sM",,42 -_ ..Jb#-~. ~~
£..,.....t- be It.. r=- 1"15~ - ',\"0 ~s., ~ ~"i

a N •••. Hebrides Condominium. /959 ",,,1 /1J6()

mendauons of the conference included the: estaolisnrnent by .he
British Administrauon, in partnership with the volun,uy aFncit s,
of. Cenrral Teachers' Trainin, Colle", and me appor ttrnent of.
Brins]; Educauon Ad'lSory Committee. Land for the C"IIe,c was
purchased at Malapoa near Vila in 1960 and plan, drawn up for
eonstrucuoa in 196' ,ond operung in 1962. Tbe Advrsory Ccmnunee
held its first meetin, In November. 1960, when aaccem.nt was
mad. on a common education.' syllabus fo' British education

In 1959, 19 ar.nl. were made '0 14 schools conducted by the
voluntary .aencic; In 19t.O, 22 ,rani' were approved. The 'Clnts
are for the construcuon of buildin,s. purchase of I,ooks and
materials, and pubhcauon s.

Four scholarship, Wefe .~'ardcd 10 1960 to Nt\6- J.•..• ",.'d' .•..>"
to attend Kin, George VI Secondary School In the B"'lSh S .. omc o
Islands Protectorate, and two scholarships were .warded ro Ne ••
Hebridean students for Nasrnu Trairung College, Suva, Fiji. Two
scholarships were also .",ard.d to New Hebrides pds for Queen
Victoria Manri Girls' school in N.w Zealand. One New Yo'md.an
teacher continued to receive further uainina in Austral,. unde: th'
Commonwealth Awards Scheme

9

LENI:.Al
Two natural disasters occurred in 1959 and 1960. The more serious
was the hurricane Ihat struck Vila and islands in the southern half
of the Ne" Hebrides on tbe night of 28th-29th December, 1959
The .••.md at lime> exceeded 100 knols in JUSIS and blew .••.ith areal
force for several hours, The southern part of Efate suff.red most.
espeeially Vila and nearby villages and plantations, Many buildings
were completely wrecked and many more seriously damaged The
combined effect of wind and sea severely hatrered wharves In Vila
harbour and swept o"ay houses ill the native villag es on the 1"0
wall islands of Makura and Mallso in the Shepherd Group, north
of Efale. Fortunately, and sllCprisinaly, in vitw of the collapse of
so many buildinp and the inundation of some villages by the sea,
there wu no 1055 of life and only one or two minor injuries we re
inllieted. No shlppin, was lost at Ka and only one small vessel was
dam'll.d beynnd repair. The population rose 10 the occasion and
quickly •• t aboUl the tuk of r.pairing d.m.god buildina', clearing
blocked road. and reslorlD, public Krvi«. with .piril and en.rl)'.
Tho Joinl Administration oraanised .m.rg.ncy food supplies for
Ihe wom·hit YiII_acl, Coconul Iroyn were badly damaled by tbe
wind and, apart (rom Ircel up-rootrd (which rrprmnlrd II much
as 10 per cent. of Iho 10lal in lome places), imm.ture lIuls and palm

frond. were blown down, reducing 1960 copra production by al
least h.lf in the .ff.cted areas. Produclion IS not •• peered 10 recover
until lbe second half of 1961.

SIX months after the burricane, on 10th July, 1960, the volcano
on Lopevi, • small island rising steeply 4,000 feet out nf the -
a fe•• miles north of Epi in the central New Hebrides, erupted With
a violenl explosion of the plinian type after being dormant SlDe:e
1939. A ""i. ardente consisting of v.t) hot gases and volcanic
fraameots in suspension immediately surged out of the explosion
craten and down the ecrm-wesiern slope of the mount •• n, de~sll'
ing bOI ash and scoria in iu path. This phenomenon lasted unul the
foUowiDa day and was still visible wb.n observers lIew over the
volcano al 10 a.m. on the 11th. Once again there .••.as fortunately'
DO loss of life or serious casualty amongst the island's 218 inhab .•-
taDU, a1thou,h the nui. ardente passed between two .mall villages
on the western Sld. of the iSIaIlJ, missing one of them by a bundred
yards. Had the nul. ardera« enveloped the village it is doubtful If
anyon. in it would have s~rvived~ as II carbonlsed trees near the
craters and stripped all v.getatl"n in the area It traversed. A further
ba.zatd was constlluted by lava bombs projected al short intervals
some distance ffOID vents in several crater zones. The foUowma day
ICW:ClI small vessel. began 10 remove tbe population and the opera-
tion was pracucaJly completed on the 12th.

The eruption of Lopevi was of areat scientific interest because of
the variety of types of activity: plinian initial explosion, nuit ardent«
Itromboltan emission of bombs, volcanian ash-show.n, and sil.nl
Hawaian lava flo .••. A detailed study of these phenom.na was mad.
by tbe Senior Geologist and a visiting' F rench vulcanologist. Lava
continued to flow from one vent for six weeks, and in all at least
ten vents or craters were formed, several of which emitted lava
during the Ii" week The volcano now seems to have become
dormant once morc

11\t Bnush High CommIssioner toured lb. New Hebridt> t"'''0
in eaer. year. visiung islands in all parts of the aroup with tbe
eaeepuon of the Banks and Torres. In June. 1959, h. was accom-
panled by the Secretary of Stale'S Legal Adviser and In October,
il'<lO. by the Parliam.ntary Und.r-Secr.lary of State and the head
or the P.dfi,· and Indian Oc •• n Departrnent of the Colonial Office
Tbe Hlah CommISSIoner and lhe R."dent Co~missioncl ."llcnded
the 20th and 2 hi Se•• ions of th. South PaCific Comm"soon m
Noumea u m.mber; of Ihe Unoted Kinlldom deleplion, and look
advlnlall( of Ihe opportunity on each occa"on 10 dliCun New
Hebridt\ alfalr> with Ihe French Hi.h Commillionrr, O1hrr YllllOn

------------------ 11111__ ~'"
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.Deprellion Tropicale "URSULA" - 2 au 11 Decembre 1971 -'f_-------------------------------------------------- ...--------

Formation , 1. 2 , a environ 2~0 Miles au NNE de Vanikoro • Deplacement
vel'sSW en direr-tion do San Cristobal jusqu' au 6 , puis vel's S iet SE •

1 ) POH1I' DE TRAVERSEE DE L 'ARCHIPEL r Sud IlALEKUIA Ie 9 vel's 0230 ree,

Sud EPI 1. t v.rl O~OO Inc • CSI 1800 Ttl ). Preu10n au centre cst1Il.ee
• 98S .b.

2. ) IJRF.SSIONS Minimum enregistre a OOLA : 1002,0 .b Ie 9 a 0430
"

" It II SAm'O 998,4 ab Ie 9 a 0200 r

" " 'I LAMAr 989,0 Ie 9 • O~~O
It It " VILA P97,0 1. t • o.t 1"
" •• " TANNA 1000,0 Ie 9 n lA30
•• II ,. ANATOtd 1001,0 Ie Ie 9 a IG30

3 ) VENTS

..'

Kax1mum observ~ a SOLA : 360/30 kt Ie 8 a 0800
enrebiEtre a SANTO: 030/36 kt Ie 8 a 1400

270/36 kt Ie 9 a 0200
Ratales > 33 kt de NE a N l~ A de 1300 n 1800

d'~ Ie 9 de 0000 R 0400 •
Uaximum observp- a L~WU) : 090/45 kt Ie 8 a 1600

360/50 kt Ie 9 A 0200
Rat~les > 33 kt • d'E aN, de 1400 le 8 ~ 0400 Ie 9.

( rv~~ti~n a N a 2000 1e 8 , rotation n S ver~ (1001~~.
Ma:dI:llI'll enr~!;istr('a V1L.\ 130/50 kt Le 9 a 0720

Vent de SE > 33 kt 1e 9 uC OL45 ~ 1250 •
Maximum observe a TANNA 150/18 kt Ie 9 a 1700 •

•• II AN~f :- 100/34 kt Ie 9 • 1100
Rafales > 30 kt de 0900 • 1700 1e 9 •

Fortes e ~A entre 2300 Ie 7 et 0800 1e 8 : 83 11m

,

,~

"

., ) PLUIES :
II • SANTO cnt~e o~oo et 1700 Ie 8 ,

" 0800 et 1100 1e 8 :-
A VILA d~ 1700 Ie 8 • 061~ Ie 9

162 mm
114 IDID •

:-311 DUDII

Maximum d'intenslte de 2330 a 0130 :- 154 mm enzR
}-':1£ t1~ plul(!6 lmportantoa enreg'1lltreesdans les autres ~tf't.i(II.:-•

•

r. , ~rGA;:~ Gruc violente des r1vierc5 sur Efate : pontg emporte~ •
~\:.lh:"'cs v1vrl,.r(>sdevas teos • J nondatlons a S:lnto •

A. Grlesenmann

-- -
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EARLYCYCLONE.
Marking in no unoertain tashion the

It art ot the leason (see Page 6), c,yc10ne
"Uraula" passed through the oentre ot the
Groupduring the night 8th/9th December.

• The cyclone was or, elight to moderate in-
~ tensity and onlY.light damagewas caused

by winds. However, it brought heavy
rainfall which caused considerable !lood-
ing and some damage.

Vila recorded 12.7 inches and Santo
6.7 inches ot rain in the 24 hours end-
ing at 8.00 a.m. on the 9th, and both
tows \lere &ttected by flooding. An.
important road bridge over the river
Colle just outside Vila was washed awy
by storm waters, outting the road to north
Efate. A temporary bridge has been built
using girders obtained trom Dew & Co. and
timber tram Societe Agathis. Near Santo
the Ren'e River bridge, already badly
damaged in the October earthquake, soma-
OO\lstayed in place.

One injury has been reported as a
result of the cyclone, a man on Tongoa
having sustained a broken leg, but it is
not knownhow the aocident occurred.

Several households in Vila \ol8re
'Washedout by noods while in Santo the
Hotel Corsica earned the gratitude - and
admiration - of guests by serving a hot
meal within an hour of having its kitchens
flooded knee deep.

The centre of the cyclone passed
through the Shepherd Group, north of
Efate, on an ESEpath. Wind speeds with-:
in 50 miles or the centre \lere estimated
at 70 knots. In Vila the maximum\las
55 knots.

Vila Is rainfall was the highest re-
corded for 21 years.

(The attention or readers is draw
to the information about cyclones prepared
by the Heteorologlcal Department and pub-
lished on Page 6 or this issue.)
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C1cl~ Troploal"CI\RLOTTA "- 13 nil :20 Jan'/1r'r lO?:?----------------_. __ ._--~----------------_._-----_._------
Foraatlon • le 6 • sur la Mer de CornU ( 1':" .<;- 1M:· E) - !i~:r-111Ct"~:CIt
«:«, :" t\E JU.Qu'.u 10 , pul. NlY, pa.1I0 all .ull de Gwt1n1cll.nal1" 11 ( lIeri.ux
dept. , lin .ort ) • Depl.c_nt vera ::OJ::10 I::! , plunlla;t' au 1111:';;.•.• .J,~~'11.
f ,',-'7'( dan. la nuit du t 3 au 14 • puis en direction du SW1. 14 •. ,pres avoir
decrit une bouol. a l'W de la Nouvelle Ca1edQ',ie 1•• III et 16 /'revlont en di-
rection de. Nou\'ollell Hebrides 1es 17 et 18 , tout en oontlnu~nt. :\ s·lnt.naiti.r

I ) POlta'S DEntAVEnSEE de L'.\RCHIPEL:· ,\ 40 Wilea a l'if de l'lle Santo le 14
,'or. 0200/0300 10c. Pre.slon estt ••ee au centre: 985 ab •

A to a.l1les " de TANNA Ie 10 vcr-s OflOOloe (rotation du vent de HEa IC\')
0\ 20 \1110. Wd'ANATOa.lIe 19 ver.;o0300/0400 loe. ("ccalaie de 40 .inut •.••

rotation du vent de NJ:a NW) - Pre.don .ati ••• au centro : V3J'ilib.

2 ) pnESSIO!;S r

3 )

r 907,5 ab Ie 13 a 11130
g~4,e 1. 14 a 021ll •
~97.6 1. 14 a 0430
V91,8 Ie 18 a 1600 •

"VlI~ 982'll 1. 18 a 1530 •
" ." a I pota/EnnOW..NOO:•••• = 910 ab Ie 1" vera '!OOO

( ~avlre •• ROC'.ERIWUGIER )
Mlnl~~ .~ttae a TA~~ 940 ab Ie 19 v.ra 0000 •

" ". ANATOtJ944 iIIbIe 151vera 0300 •
DaM ces deux stations] n pIUIIIOdu barographe est de.cendue plua
baa que Ie bard interleour du di.iT •••• ( 900ab) •

Maxl." or. ••• rv.s a SOl1\' : :110!401..t 1. 13 a 2000 .t 2301)
-- 1 1i0/40 kt 1E 14 :l 0800

R:l"fal••ll :,I,." u ~;I'I? 3•• kt du 13 a 140Uau 14 • 1000.
llaxiaa .nr ••••• tre. a SANTOI 040/47 ~ 1. 13 a 2000

~ 020/4' let 1. 14 a 0120
Ratal •• 'd. HI • "~ 34 kt du 13 a 1915 au 14 a 1200.

lIax1aa Db•• .."•• a LAIIAP t 030/48 kt 1. 14 a 0000 • 010lD3 let 1.
14 • 1400. 330/ 49 let 1. 11 a 0800

Ratal.y 34 let du 13 • 2200 au 15 a 1400 ( HI a J( ) .t du 17 • 2200
au 18 a 1700 ( " • NNW) •

llaxiaa .nre&!,latres a VILA ; 0110/36kt 1. 14 a 0520 •
320 / 80 let 1. 18 a 1020 et 1600

Veota? 34 let du 18 a 0110 au Ii a 1100 H a NNlrJuaqu'a 1300

NWJu.qu·. 1900 1. 18 , put •••
Ratale. > 63 let Ie 18 de 1400 a 22110 (NW A W) •

~ Ilaxl. obaerve : 040/60 let Ie 18 a 2000 ( dernl.re ObM"'"
vation .vant destruotlon du _t ane-c.etr1QUIe )

Maxaua eat1JDea p1u. de 100 let , de ,.; , vera 2300 100.
Vent d. MEa I'M # 34 let du 18 a 1100 au 20 a 0000 •

AHATOII:'••••xt.ua ob•• rve t NIrso let 1. 1i a 0800
210/85 let 1. IV a 1400

Max1Jl~ •• ttae a plua de 90/100 let. de •• entre 0000 .~
_····_···0300-1e-U··-.---

• d. HE. j uaq\l' a

Uin1.um enre~~tre a
.f ,t "

SOLA
7. 'fl"(l
LAMAP" " "

" "••

VEta'S

0300
V.nta ~ 34 let du 18 a 1700 au 20 a 1400
1~ 19 , puis NWjusqU'4 1000 , pui •••

f l'T III F.~ rorte~ • SOLA•• ntre 1~ 9 • 1700 ftt Ie 10 • 01100: 84 ••
Ie 13 eontre 1400 et 2000 :., m. , 1. 14 ,0200/0800 I 82 ••

A ,~.'m'O. 1. 13 d. 0600 a 1100 : V8•• , du 13 a 1100 au 14 a 0204
149 ••• , 1. 14 0800/1\00: llll _ • Max. 0ll00/08001eI3:88Ia

.\ Ln:J,\P , 1. 13 ,entre OROOet 1100 : 14 •••
A VILA. le 18 , de 1300 4 2300 : 89 ma •
A TM'NA. 1. 18 CSe 1700 • 2000: 38 - Ml)8aaae26elen80d~ 18 a
AHA'l'OU: d\l 18 a 2300 au 1~ • O!loo : 89 •••

Tr.,,. il1portanta dana Ie Surl , J:rlnclpllle_nt a TANNA: NoIIbreux
vl1J.•..~ •• pI"nt"tJon:J ,letruJ t.s • gI1••••••ont. d. t.ITaID. ~olt. 1'1••
staUulUl Ueteo d "IIIQfIS'I'l ,.t Du:otontlel(1 _port ••• _t a~trlqut
'Ictruit • plusleurll 'M1,;on~ 1t"trll~te'l tot tolts etIIvortca lur Etat ••
• '·ro·:. r::o 1'> MlUtOI~• r.·~r ", •.f.~ .. ~ ~'., ~1··1 , e.\":LC1T.; n .to Ie c)'-
~101* ~u PlUS oev•• tateur ~.pul. 1908 •

"'-'Uf ".t leullI1. •••
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I CXCLOllE "CARLOttA"- SOtn'Hl@i ISLANDS
MQLX HIT.

C7clcme"c.rlDtta" - "t.be MAS

CJ7Olon."&II 1t wa. called bT Radio llou-
•• ~ oall•• d .erlo~ damai' to 1Iland.
jn tbt loutbC'n pu't ot thl Group vtlll'l
It mad. It. a••ault on 18th/19th Jan\l&1')'.
011Elat. and 1t. ottlJbor. ielandll IIIAZlY
rillaa' bou... veo. d•• tro;red and YilJ&ee
tood garden. ruined while ialand. t'UrUler
eoutb 118. to have IIl.1tferedeVIIlIDOre
.~erel;r. 011!anna the Di.trict Agentll
,r'p'orled "d..,a.tatlon" , with ~ T1JJ&geI
iJmlt entire11 rued to the ground and
c:ardan.and tor •• t d•• troyed, vh1l. IIloUlY
~1111dingllin P el'lll&l1mt_tlll'ial., in-
cluding the Di.trict Agmt.' bou••• and
ada1ni.trative buildingll, ~.,latt root-
lelll and .erioual;r damaged. At the
tiM tb1a !evaIetter 11 be1J1r,4prepared,
little n.va ha. been r.ceived tram Erro-
mango,An.1t7'Jlll,Anivaor Putuna.

In VUa,_ building. lo.t root.
and th••• WIU lllUohminor damagebut no
large buildingll vel" 1o.t. Seotiona of
•ea wall near the Diatrlot !ganol.. and
the Ro.d Hot.l vere _shed bT the high- I

elt ••u ,IIMIlin Vila Ba;rtor IIloUlY;rearlll
.1.ctrioit1 to manypart. of the town
we cut otf and radio OOIIIlIlunioation.
&arlall vere brought down, leavil!g ~
no oOlllllUIlioationwith other 1Ilanda or
the outside world the tolloving day. How--
~er, bard work bT the Radio Department
lOOnu.tored the latter.

Coconutplantation. vel" badly dam-
aaed and, though the nUlllberof trees
brought downva. fairly .all, it 11 es-
t1lllatedthat .ou 60% ot the 1O\lI1g nut.
wr. blownott tr ••••

It i. apeoted that thw. will be
a tood problem1n .CXDIar ••• tor-"IVe-
ral month. to oo~.. Alr.~ .ome Vil-
lage. in north Elat. have r.o.lved •• -
lIantial tood aupplle. and the Jo1nt Ad-
lI1zliltratlon 11 nov oon.ld.rlng the hell'L
VI1 to hllp peopll dur1ni thl hard t1mn.
lIh••ad. (J:OreabcJ.~;:?!rt?tta" on Pa{£,)). amlli~~',,:~'1..:'.'2,

Tbll Val;the Dam.O1clonethat had
oauaed.erioull damaCein the oentral Solo-
IlIOnIsland., particularly Guadll1canaland
the Ru•• ell, on lltb/l2tb Januar;r. A!'tw
leaving the SololDOn.it h.1i tated tor a
d-.r or tv o i1'. i,he Coral Sea before lIIOving
eoutb dow a track about 100 lensve.t of
the llev lIebridell on 14th JanUllI""/. Half
~ downthe archipelago it turned avay
ve.t. having ginIl no lIIOrethan .trong
wind. end somerain in northern parts of
the Group,end left the population re-
l1..,ed but .tUl Slapicious.

Theauapiciollll vere lIIOrethan jueU-
tied vhenduring 16th/17th Januar;r "Car-
lotta" reveraed it. track and approaohed
011 a latl tude betveen Uate and Erromango
traYllling due ea.t. On Uate really
.trong vinda began to blowduring the
IIIOrninaof 18th and tnten.lfied to hurri-
cane force during the afternoon and night.

Havinsapproachednearly to Erro-
manr.o, the cyclone cUrved south until 1t
wallt.rav.lling almost Gaetl)' parallil
w\l.h th. I tne of the eouth.rn part of
tho (il'Ollpbut about.'4C lana to ille wo.t..
Thol'esll1t \/liS to give llUatainedhurri-
cnnn\linds from the vellt lasting in
11l)I!1.),01'Tlislands until earl;y the fallow-

",

3 -
ing lIIOrning.

'Carlotta" app~. to hav. been the
moat inten •• cyclon. to have arf.ct.,. the
NewH.brides .1nce 1959 whenthe "Great
Cyclone" laid wa.te the tovn ot V1l&.
llerc;yerrand.

A dramatl0 voyage va. lllAdedur.1ng
the h.ight ot th. c:o-cJ.on.bT t.be 81'1tim
Mar1neve.lI.l "Keo". A ohild OIl.l'11a
island bad had a Ilg broltm bT a t~
door and thwe val no dootor availabl ••
With gr•• t oourage Boa~~ Ernelt,
Captain ot tM "!Ceo",'t'Olunteered to at-
tt!lllpt to talte a doctor trOll Paton "-0-
rial Hoapital on 11'11'111:1ieland to l'11a
!aland. !he diatano. bet_ the two
~ 1Iland. is onl.7halt a 1Illl. but
in a hurrican. with a raging ••• it wu
no voy.ge tor a 3D-toot launoh. In the
event the trlp va. aucoea.tul and Dr.
MakauKalaalcauval llUoe••• tully landed
but it waf a vffI7 oonllld.rabl. rell.f
to oalookw. whCl"Keo"reappeared out
of the storm and llUooe.atul.l7 took UP'
lIIOoringaono. l.i&in.

'%'hI ohild 'll&S tnutll'1'e4 to Patol:l
MEorlal Hoapital tM tollov1Dl dq _
i. malt1J1ia good l'IOO"N!70---'--- ,. -=---__•
IfI,lend,r" d.rgS· .

Oneot Air Melan.l1a' •••. 1t,~
!lorman"Ialandw" airoratt WIU MZ'1ou.-
ly damagedwhenthe hangt.r dbor. at
Bauerfi.ld blew~. Chilt Pilot Cap-
tain Ted ShawI&YIJ 1t v1l1 bi Wf'Wnl
veek. before the airoraft v1U be baok
in 001lllll1.s10n.
!laking good the c'I!!'g ••

OnTannaall reed ooammioationa
vere cut but the people are nov lIOrltinc
hard to malt. repairs in addition to
trying to re.cu. .ome of the orop. in
their garden.. !h. Di.trict Agency
houses and adm1n1l1trativebulld1nga
whiohvere de-rooted are being repa1nd
and it b hoped to have th_ habltabl.

,in a short ti.me.
on. ot the probl.. in village.

!a that the pal.u vtUohprovide lrooflne
leaf' han been bad17 damapd and It
maybe lIIOnthibefore villagwlI v1ll

, ..,en have the rav materlal. with vb10h
to build newhoua•• to "plao. tho••
blowndown.

But the biggest probl. v1ll .1.111
be the damageto crops and the ehortap
of tood whioh 11 likely to cont1nue
tor IIOIlle time.

II,
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SDfOIID CYCLOtrE Dl WO WEEKS.
It ",.. the turn of the northern halt

of the Group to be battered vhlln cyclone
"il~'" pa •• ed through the l3&nkeleland.
on 2nd/.JI-d/4th ?ebruary. Early report.
tI'OIll the Bankl indioate heavy dlllla~evith '
MIl)' bDWle.dlltroyed and tood rarden.
l'Uinec1. A lIIe"l8e trom Ibta Lava .aid
that one entire village, ~, had been
vuhec1 a~ by a tidal vave vtUle hardly
a tr.. on the bland nmained Itandina.
I''ort\lll&telyno-one 'AI kWed or inj'.lred.
A r~rt tram Oreparapara laye that near-
ly all building I on the leland have been '
deetroyed vh11e the touring vel.el
"Ali•• ", on vhioh the 7rench Dietrict
Jlgent ",.. travelling, \JIlebeached.by I
heavy .eae runnelling into Crater De.y. I

Another area \/here it 11 reared. that
damagevill be lIXteneive 11 north and
Wit coaet :::'piritu Santo. The cyclone
pa •• ed only th1Pty milel north of the
C\DllberlandPeninsula and appeared. to
ltop in the ~ tor a time.

:~her lOuth, very serioue damage
\IU Cluled. at the Paleku1e fishery. J.t
one tilJe the vhole Palek:ula penineula
vu oovered.by the sea and manyof the
S.~.7.C.'S buildings on the eeaward side
vere destroyed by vind and \laves. It
val neceesary to cut off all pover eap-
plies to the treezing chamber. but for-
tunately a large ehipment of frozen
fish had been deepatched only a wek:
berore 10 that 10lles are relatively
8l1l&11.

.\long the vaterfront of Santo tovn
hieh .oa. c.u.ed d&mageto all \/harvo••
On the main vharf, damagedin the Ooto-
ber earthquake, lome fill val vashed
I~, oaUlincr1 lublidenoe behind the
retaining wall. The au-ns Philp wharf,
allO &ffected in the earthquake \IU

totally destroyed whUe S1monl~ II
.;~arr va. dll1llUed. In th. tovn itl.U
thor. ~IB.Ionly lllinor damageto build-
ingl but manytrees foll, cauling ex-
tenlive dama«. to the tel.pl~n. IYltem

(con», P, e)

8th ;"ebruary, 1972.

Q. l: i.'\U;'J',~:,.t.!a:.; ell!lctrioity luppliel to
11<' 1U rarte.

::i:)l u:1.nc11 ver-o • .t1Oe;,!>orienoedon
ialll.:lds -fnrt:lor 110\1'.;11 and in ~'ort sten-
Ie;', ;:e.lcllt':II, the tourin.'i; 11'UlOl~ "Ida"
had :.er anohor broJ:en IVa:! b;r h1£,)1 .enll.
'ortUlUltel;' she vas 11:le to ~ her ~m::;

to shol'~er te!1bd Uripiv islet \lhere r.:er
aecond o.:lc:1Oruns t.ble to hold.

. 'Jndl near th. oentr. of tho oyolone
I.•ere •• ti:.ll\ted to lllve been in GOO" of
~. knots. rat!ler leu than the winds
speeds 0: IICarlot ta", ITll1cbaffocted IOU-

thern island. on 13th/19th JlUluary. The
lntest rewrt is t,:a'~ ".:endy" vent on to
hi t northern Uev c....J.edonia.

Cyclone Carlotta
(Top) Vila waterfront durina the
height of the hurricane - wavea at
this point. lire usually about lilt
inches high! In the background
drivi n~ rain blots 014tmost of the
landscape. A few hour, after the
picture was taken this section of
lea Will was breached and the re-
tained land considerably eroded.
(centre) A hanllar door It SlIu.rfiollt
wal blown in and fell acrou one of
Air Mt'llInesil's 'lalandera'. On. or
the Lagon Hotel's recently com-
pleted new buildings shows the kind
of minor damaae that some Vila
bulldhili. Inllurrl.d du. to thv
cyclone. (left) Fallen tree, and the
entire roof of an incomplete block
of nall lillfr • fi.ld near Villi.
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