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a ssoc iation c an  b e  gained . In the first  pe riod , the mod al 
val ue for t he maximum c ro ss-co rrelat ion coe f ficient was z e ro ;  
fo r the second pe r iod it was r = +o . 6.  Thi s inc rease in the 
level o f  a s sociat ion between all t ime s e ries studied i s  
stat i s t i cally significant . 

The inc rease in cohe rence i s  al so underl ined by t he 
nat ure o f  t he lag s t ructure s . In F igure 2 8 , t he l ag in months 
at whi ch the maximum CCF val ue was ob tained wi t hin a pe riod of 
plus o r  minus seventeen months i s  pl otted .  In t he first 
hi stog ram , the propo rtion o f  l inks fall ing in the ext reme 
classes  repre s enting lead s  and lags of a ye ar o r  mo re i s  much 
g reater than in the second pe riod . 

It i s  po s sible that the inc reasing cohe rence wi th t ime is  
due to t he inc rea s ed contact between i sl ands b ro ught abo ut by 
air transpo rt improvements . Thi s would inc rease the rate of 
v irus ci rculat ion and allow less  t ime fo r l arge s tocks of 
sus c ept ible ind ividual s to  bui ld up . Paral l el argument s on 
t he impact of t rans po rt movement s on t he spread of mal aria in 
the sout hwe s t  Pacific  have been put fo rward by R. H. Black 
( 1 95 6 ) . 

We reite rate that the vecto rs shown in Figure 2 5  and 2 6  
do not imply movement s o f  t he measle s virus between the i s l and 
g roups in the d irec tion of the vecto rs . As we stated earl ie r , 
CCFs me rely ind icate which pairs o f  serie s are s imil ar or  
d is s imilar in te rms of  the i r  time-se rie s prope rtie s . Any 
s t rict e pidemiological interpretat ion would , in any case , 
clearly be inval idated by the ab sence from the analysi s  o f  
maj o r  virus-re s e rvoir areas a round t he Paci fic marg in . We 
would , o f  course , have analysed measles morb id ity d ata fo r 
Aust ral ia and New Zeal and had t he se data been avail able ; in 
view o f  the ab sence o f  s uch d ata the re seemed little  po int in 
includ ing mo re pe ri pheral areas s uch as t he Uni ted State s  and 
Japan for whi ch d ata ser ie s  d o  exi s t . 

CONCLUS IONS 

The spread of measl e s  into the island po pulations of t he 
Pac ific appears to have been mainly a nineteenth century 
phenomenon . In 1 80 0 , measles seem to have been unknown in t he 
Pac ific ;  by 1 900 i t  had visi ted most of  t he main island 
g roups at least once . The inc reas ing volume of cont act s and 
the dec reasing travel times in thi s century allowed the virus 
to be t ransmi t t ed eve r  more f reely , part icul a rly once new 
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rese rvoir areas fo r the virus had been establ i shed on the 
Paci fic  marg ins in t he southwe st ( Aust ral ia and New Ze aland ) 
and in we stern No rth America . 

A s t udy of epid emic s  in the Fij ian gro up o f  i s l and s 
showed that fourteen d i st inct measles wave s have occurred 
since 1 87 5 . The se range in charac te r f rom the first , in whi ch 
there was at least 2 8 , 000 and perhaps as many as 4 0 , 000 
deaths , to the most recent in which no deaths from measl es 
re sul ted in a populat ion four t ime s a s  l a rge . The p rovenance 
of the waves showed Aus t ral ia as a maj o r  source , wi th the rol e  
of Ind i an immigrant s l e s s  import ant t han had been previously 
as sumed . 

O . H. K. Spate has d rawn attention to two hi s t o rie s  o f  the 
Paci fic , one ' oce ani c '  and b ro ad in geog raphic scale , the 
o the r ' in sul ar ' and highly focus sed ( Spate , 1 97 8 : 3 2 -4 5 ) .  The 
t ransmi s s ion o f  infect ious di sease s shows , as Spate went on to 
argue , that the se two themes are closely inte rl inked and that 
the event s on a single i sl and mi r ror t he l a rger  d rama in t he 
Paci fi c  basin as a whole . The method s o f  t ime-se rie s analysi s  
enabl ed us to e s t abli sh t hat epidemic s on F ij i could not be 
regarded as independen t of tho se on othe r island s in the 
Paci fic . Indeed , t he evid ence o f  c ro s s-correlat ion anal ys i s  
suppo rt s  the view that the various i sl and g roup s  have become 
mo re clo sely bonded together over t ime in t e rms of t he ir 
epidemiological behav iour , probably a s  a resul t  o f  modern 
t ransport develo pment s .  

If t he fi rst acts o f  the hi s t o ry o f  measles in the 
Paci fic we re dominated by t ragedy , the p re sent s t age i s  one o f  
s ome opt imism . The re i s  some hope that a geog raphi c al 
exten s ion of t he whole s ale v ac c inat ion aga inst measle s 
currently undertaken in the Uni ted State s would permi t  the 
reduct ion and eventual el iminat ion o f  t he di sease in t he 
reg ion . 
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NOTES 

1 .  Report of t he Commi s s ion , op . cit . ,  p . 1 64 .  

2 .  Le tter from Alexander H.  Go rdon , J . P .  Nand i to hi s fathe r , 
The Rev . John Go rdon , Lisburn ,  I rel and , March 1 87 5  
publ i shed in The Times , Lond on , 1 0  July 1 87 5 , p . 6 . 

3 .  The Times , Lond on , Wedne sday June 3 0 ,  1 8 7 5 , p . 5 . 

4 .  idem . , p . 5 . 

5 .  H. Silveste r-Evans , Chie f  Med ic al Of f i cer , Annual Med ical 
Report , 1 94 6. F ij i . Leg i s la t ive Counc il Papers , No . 6 , 
1 94 7 , p . 4 . 

6. Fij i .  Blue book , Levuka , 1 87 6 .  Table I ,  p . 1 85 .  ' Number , 
Tonnage and crews o f  sail ing ves sel s ente red at Po rts in 
t he Col ony of Fij i f rom e ach Country in t he Ye ar 1 87 6 ' . 

7 .  idem . , p . 1 4 6.  

8 .  We are g rate ful to Pro fe s s o r  R. G.  Ward for thi s 
sugge st ion . 

9 .  ' April 8 .  Wel l ing ton , N . Z .  Measles very prev al ent he re ' . 
Fij i T imes , Levuka , Wedne sday April 2 8 ,  1 8 7 5 .  

1 0 . A. W .  Campbel l , Di st rict Medical Off icer , Rewa . In Medical 
De partment report , 1 9 1 8 . Fij i . Legislative Counc il Paper , 
No . 3 1 ,  1 91 9 ,  p . 2 4 .  

1 1 .  G. C .  St rathcairn , Annual Med ical Repo rt , 1 92 0 .  Fij i .  
Legisl ative Counc il Pape r , No . 43 ,  1 92 1 , p . 5 . 

1 2 . Annual Repo rt on Ind ian immigrat ion to , Ind ian emigrat ion 
f rom , and ind ent ured Ind i an immigrant s in t he Col ony fo r 
t he ye ar 1 9 1 1 . Fij i .  Legi slat ive Counc il Paper , No . 4 8 ,  
1 9 1 2 ,  p . 3 . 

1 3 .  Repo rt on Ind ian Immig rations , e t c .  1 90 2 . Fij i .  
Leg i s l ative Co unc il Pape r , No . 20 ,  1 903 , p . 3 . 

1 4 . Report on Ind ian Immigrat ions , e tc .  1 90 2 .  Fij i .  
Legi slative Council Paper , No . 2 0 ,  1 903 , p . 2 .  

1 5 .  idem . , p . 2 . 
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Append ix I. Document s 

( a) Le tter  from the Chie f  Med ic al Off i cer to the Col onial 
S ec re t ary , Levuka , dated 7th September 1 87 5 ,  report ing 
d eaths from the Windward Is land s since the visit  of the 
Barraco uta . 

( b )  Let te r  f rom the Chi e f  Med ic al Off icer to the Col onial 
Sec re t ary , Levuka , dated 8th September 1 87 5 ,  g iving 
detail s o f  an interv iew wi th Mr Young from Ono , al so the 
e s t imates o f  deaths at Ono f rom measle s . 

( c ) Let te r  f rom the Of f ice o f  the St i pend iary Mag istrate , 
Lomal oma , F ij i ,  dated 1 8th November 1 87 5 ,  g iv ing ' Final 
Re turn of De aths ' in the Lau dist r ic t  f rom measl es . 
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Append ix I ( a) 

Levuka , F ij i 7 th September , 1 87 5  

S i r , 

I have the honour to fo rward fo r the information of Hi s 
Excellency t he Gove rnor a copy o f  a l e t ter I rece ived 
ye sterd ay : -

Tomachi , Ci c ia , 3 l s t  August 7 5  

De ar Sir , 

I have j ust  received a repo rt f rom the Windward island s 
and has t en to send you a copy for alt hough late i t  may be of 
se rv ice to you v i z . At Ono 85 deaths are repo rted since the 
vi s i t  o f  t he " Barracout a" , Lakemba 2 2 0 ,  Namaika 4 0 ,  Oniata 
1 20 ,  Vul aga 90 , Komo 1 9 ,  Kabara 8 9 , Moce 5 8 ,  Nayan S O , Vanua 
Vatu 4 ,  Cicia 1 52 ,  Tot al 84 2 .  

My info rmant write s me tha t  wi t h  t he except ion o f  Ono and 
Vat ia t he measles have ent i rely di sappe ared and the gene ral 
he al th of t he Nat ives good . Dated August  2 3 rd . 
The Honble The Colonial Secre tary 

No re turns f rom Vat o a . Some 
fil thy state and we have no 
inhabi tant s  t o  clean se them . 

I remain 

Yours obed iently 
I . M.  Lenox 
The He alth Officer 
Levuka 

Dear Si r 

I have the honour to be 
Sir  

your obed ient se rvant 

native towns are in a 
aut horit y to enfo rce t he 

w. McGregor M. D.  
C . M. Of ficer 
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Appendix I (b )  

Levuka , Fij i ,  8 t h  September ,  1 87 5  

S i r , 

In refe rence to our conversation thi s morning on the 
subj ect of measles at Ono , I have t he honour to info rm you 
t ha t  I have an inte rview wi t h  t he Mr . Young that left  
t hat i sl and about a week ago . 

2 .  He e st imate s t he deaths at Ono from measles at 1 90 ,  
1 20 o f  t hat numbe r be ing men , and t he remainder chie fly young 
child ren , wi th a comparatively smal l number of women . The 
e pidemic i s  over and t he general he al t h  appears to be p re t t y  
much the same a s  o the r Windward island s .  He d o e s  no t bel ieve 
t here was a s ingle case o f  measles t he re when he le ft . 

3 .  He state s t hat the c hi e f  i s  al ive , but t ha t  Lev i  the 
te acher i s  dead .  

4 .  Mr . Young does no t think it  nece s sary t o  send down a 
med ical o fficer as t here i s  not hing s pecial now requiring hi s 
presenc e , and as the epi d emic has run i t se l f  out I ag ree wi th 
hi s o pinion . Should The Governo r , however ,  deem i t  advi sable 
to send down a med ical officer , Mr . Young will be going 
t hi t her in a few days . 

I have the honour to be , 
Sir  

Your obed ient se rvant 
W .McGrego r  M. D.  C . M .  Of f i cer 
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Appendix I ( c) 

Sir , 

O f fice Stipend i ary Magi s t rate 
Lomal oma 
18 November 1 87 5  

I have the honour he rewi th t o  fo rward t o  you t he Census 
of Lau 1 87 5  which I have at last  been enabled to compile . 

al so 

F inal Return of Deaths consequent on Mea s le s . 
Po s sibly t hi s may be somewhat in exces s  o f  t he number actuall y  
at t ribut able t o  t he said e pidemic f o r  t he nat ive s laid all 
deaths during the t ime it prevail ed to that cause . 
I have not hi therto ment ioned I bel ieve t hat a Mr . Lomb e rg o f  
Cicia has been mo st  ene rge t ic during t he t ime o f  sickne s s  i n  
attend ing t o  the neighbouring natives and that doubtless  t o  
hi s care t he peo ple on t he next town t o  where i s  i s  l ocated 
owe the ir comparative small loss  - I consider it but right t o  
place t hi s  o n  reco rd . 

I have the honour to be 
S i r  

Your obed ient se rvant 

To t he Honble t he 
Colonial Sec re tary 
Levuka 

Horace G . C .  Emberson 
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