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association can be gained. In the first period, the modal
value for the maximum cross-correlation coefficient was zero;
for the second period it was r = +0.6. This increase in the
level of association between all time series studied is
statistically significant.,

The increase in coherence 1is also wunderlined by the
nature of the lag structures. In Figure 28, the lag in months
at which the maximum CCF value was obtained within a period of
plus or minus seventeen months is plotted. In the first
histogram, the proportion of 1links falling in the extreme
classes representing leads and lags of a year or more is much
greater than in the second period.

It is possible that the increasing coherence with time is
due to the increased contact between islands brought about by
air transport improvements. This would increase the rate of
virus circulation and allow less time for large stocks of
susceptible individuals to build up. Parallel arguments on
the impact of transport movements on the spread of malaria in
the southwest Pacific have been put forward by R.H. Black
(1956).

We reiterate that the vectors shown in Figure 25 and 26
do not imply movements of the measles virus between the island
groups in the direction of the vectors. As we stated earlier,
CCFs merely indicate which pairs of series are similar or
dissimilar in terms of their time-series properties. Any
strict epidemiological interpretation would, in any case,
clearly be invalidated by the absence from the analysis of
major virus-reservoir areas around the Pacific margin. We
would, of course, have analysed measles morbidity data for
Australia and New Zealand had these data been available; in
view of the absence of such data there seemed little point in
including more peripheral areas such as the United States and
Japan for which data series do exist.

CONCLUSIONS

The spread of measles into the island populations of the
Pacific appears to have been mainly a nineteenth century
phenomenon. In 1800, measles seem to have been unknown in the
Pacific; by 1900 it had visited most of the main island
groups at least once. The increasing volume of contacts and
the decreasing travel times in this century allowed the virus
to be transmitted ever more freely, particularly once new
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reservoir areas for the virus had been established on the
Pacific margins in the southwest (Australia and New Zealand)
and in western North America.

A study of epidemics in the Fijian group of islands
showed that fourteen distinct measles waves have occurred
since 1875. These range in character from the first, in which
there was at least 28,000 and perhaps as many as 40,000
deaths, to the most recent in which no deaths from measles
resulted in a population four times as large. The provenance
of the waves showed Australia as a major source, with the role
of Indian immigrants less important than had been previously
assumed.

0.H.K. Spate has drawn attention to two histories of the
Pacific, one 'oceanic' and broad in geographic scale, the
other 'insular' and highly focussed (Spate, 1978:32-45), The
transmission of infectious diseases shows, as Spate went on to
argue, that these two themes are closely interlinked and that
the events on a single island mirror the larger drama in the
Pacific basin as a whole. The methods of time-series analysis
enabled us to establish that epidemics on Fiji could not be
regarded as independent of those on other islands in the
Pacific. Indeed, the evidence of cross-correlation analysis
supports the view that the various island groups have become
more closely bonded together over time in terms of their
epidemiological behaviour, probably as a result of modern
transport developments.

If the first acts of the history of measles in the
Pacific were dominated by tragedy, the present stage is one of
some optimism. There 1is some hope that a geographical
extension of the wholesale vaccination against measles
currently undertaken in the United States would permit the
reduction and eventual elimination of the disease in the
region.
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Appendix I. Documents

(a)

(b)

(c)

Letter from the Chief Medical Officer to the Colonial
Secretary, Levuka, dated 7th September 1875, reporting
deaths from the Windward Islands since the visit of the

Barracouta.

Letter from the Chief Medical Officer to the Colonial
Secretary, Levuka, dated 8th September 1875, giving
details of an interview with Mr Young from Ono, also the
estimates of deaths at Ono from measles.

Letter from the Office of the Stipendiary Magistrate,
Lomaloma, Fiji, dated 18th November 1875, giving 'Final
Return of Deaths' in the Lau district from measles.
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Appendix I(a)

Levuka, Fiji 7th September, 1875

Sir,

I have the honour to forward for the information of His
Excellency the Governor a copy of a 1letter I received
yesterday: -

Tomachi, Cicia, 31lst August 75
Dear Sir,

I have just received a report from the Windward islands
and hasten to send you a copy for although late it may be of
service to you viz. At Ono 85 deaths are reported since the
visit of the "Barracouta", Lakemba 220, Namaika 40, Oniata
120, Vulaga 90, Komo 19, Kabara 89, Moce 58, Nayan 50, Vanua
Vatu 4, Cicia 152, Total 842.

My informant writes me that with the exception of Ono and
Vatia the measles have entirely disappeared and the general
health of the Natives good. Dated August 23rd.

The Honble The Colonial Secretary

No returns from Vatoa. Some native towns are in a
filthy state and we have no authority to enforce the
inhabitants to cleanse them.

I remain
Dear Sir
Yours obediently
I.M. Lenox
The Health Officer
Levuka
I have the honour to be
Sir

your obedient servant

W, McGregor M.D.
C.M. Officer
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Appendix I(b)

Levuka, Fiji, 8th September, 1875

Sir,

In reference to our conversation this morning on the
subject of measles at Ono, I have the honour to inform you
that I have an interview with the Mr. Young that 1left
that island about a week ago.

2. He estimates the deaths at Ono from measles at 190,
120 of that number being men, and the remainder chiefly young
children, with a comparatively small number of women. The
epidemic 1is over and the general health appears to be pretty
much the same as other Windward islands. He does not believe
there was a single case of measles there when he left.

3. He states that the chief is alive, but that Levi the
teacher is dead.

4, Mr. Young does not think it necessary to send down a
medical officer as there is nothing special now requiring his
presence, and as the epidemic has run itself out I agree with
his opinion. Should The Governor, however, deem it advisable
to send down a medical officer, Mr. Young will be going
thither in a few days.

I have the honour to be,
Sir
Your obedient servant
W.McGregor M.D. C.M. Officer
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Appendix I(c)

Office Stipendiary Magistrate
Lomaloma
18 November 1875

Sir,

I have the honour herewith to forward to you the Census
of Lau 1875 which I have at last been enabled to compile.

also

Final Return of Deaths consequent on Measles.

Possibly this may be somewhat in excess of the number actually
attributable to the said epidemic for the natives laid all
deaths during the time it prevailed to that cause.

I have not hitherto mentioned I believe that a Mr. Lomberg of
Cicia has been most energetic during the time of sickness in
attending to the neighbouring natives and that doubtless to
his care the people on the next town to where is is located
owe their comparative small loss — I consider it but right to
place this on record.

I have the honour to be
Sir
Your obedient servant
Horace G.C. Emberson

To the Honble the
Colonial Secretary
Levuka
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The 1874 measles epidemic in Fiji was one of the greatest disasters
of the colonial Pacific. This volume traces the history of this and later
epidemic waves in Fiji and the Pacific. In a second part, the geographical
and temporal patterns of spread are analysed by use of time-series
analysis incorporating lag effects. The study is part of an international
program on the spread of epidemic waves, particularly measles and
influenza, in which geographers, epidemiologists and statisticians are
involved.
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