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I. INTRODUCTION

For those who will read this report it wo uld seem helpful to give,
as a prologue, a background history of the genesis and administrative
alterations of this project. The project has its origins in the informal
discussions the Principal Investigator held in June, 1973, with Colonel
Hinton Baker, then Director of the Division of Biometrics and Medical
Information Processing, WRA IR. Colonel Baker had initiated a Disease
Forecasting System which would pred ict , based on environmental factors,
the geographic distribution of any given infectious disease as well as
provide a quantitative assessment of a non—immune ’s risk of contracting
the infection upon entering the endemic area. An example of the
program ’s design may be given by quoting the “technical objective” of the
research proposal submitted for this contract: “The aim would be to
provide a quantitative risk assessoent of a non—immune ’s risk to
infection with sub—periodic Wuchereria bancro fti in the South Pacific
area. It is also expected that the proposed study will contribute to the
development of a general mathematical model descriptive of filarial
transmission.”

The methodology of the project called for a collaborative effort
between the staff of the Department of Disease Information, Division of
Biometrics and Medical Information Processing and the Principal
Investigator and his associates. The primary responsibility of the
contractee was to obtain all available literature, reports, etc . on the
assigned infection within defined geographic limits and to “parse” this
data on a standard form. The geographer of the Department of Disease
Information was to fill in pertinent data and then all the information
would be entered into a computer program.

Upon this collaborative assumption the Principal Investigator and
his Research Associates, Mr. Ettl and Ms. Stansbury, began in November,
1973, to extract data from the published literature and other documents
and entered the information on the form devised by Colonel Baker ’s group .
Then , early in 1974 , Colonel Baker retired from mil i tary service . The
program s and contracts of the Department of Disease Information were
transferred to the newly created U.S. Army Medical Intelligence and
Information Agency under the direction of Lieutenant Colonel Kenneth
Stuart. Colonel Stuart and I, in an exchange of correspondence and in
personal meetings in June, 1974, reviewed the objectives of the Contraci
as they were now viewed by our new directing Agency. What emerged from
these exchanges was the mutual agreement that the primary goal was to
provide as complete a picture of the current epidemiological status of
filariasis in the Polynesian South Pacific area (including Fiji) as
possible. Construction of mathematical models to illustrate the
mechar’isms of transmission and risk potentia l was to be carried out , as

1 
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subordinate aims, only to the extent tha t the data and per son nel
re sources pe rmitted. It is within this new frame of reference that this
Final Report has been written.

Why filariasis? The lymphatic filariasis caused by Wuchereria
bancrofti and Brugia rnalayi constitutes one uf the most highly endemic
parasitic infections of the tropical world . The World Health
Organization 1974 Expert Committee on Filariasis notes:1 “It is estimated
that at least 250 million peop le througho ut the world are infected wi th
Wuchereria bancrofti and Br~gia malayi.” This assessment is based on
relatively insensitive diagnostic methods and recent epidemiologic
investigations employing the considerably more sensitive mombrane
filtration diagnostic method2 indicate that 2 to 4 tines as many people
are infected as formerly thought 2 4  . Moreover, an appreciation of the
current epidemiologic status of filariasis is important since in recent
years there have been major change s in the globa l prevalence pa t te rn .
Bancrof t ian  f i lariasis in the trop ical citie s of the world has increases
with the mi gr ation of masses of people from rural areas to urban areas.
Their sett lement in the cities has resulted in a process of
“ghettoization” with attendant production of habitats suitable for the
breeding of the main vector of Wuchereria bancrofti, Culex pip iens
fat~~ans. For example, neither C. ~~ fatigans nor bancroftian filariasis
occurred in Hyder~bad , India in 1944, but by 1961, C. p~ 

fatigans was
plentiful in the city and there is now evidence for the local
transmission of the infection. A similar phenomenon has occurred or is
occurring in other cities such as Rangoon and Jakar ta.

In West Africa where C.~~~ fatigans occurs but is not infected with
Wuchereria bancrofti, there is need for vigilance because Wuchereria
bancrofti is present in rural areas surround ing the cities and can
undergo complete development in C. p. fatigans. In West Africa too it is
probably only a matter of time before the same sequence of events, inward

• migration — ghettoization — filariasis, occurs.

In contrast, the situation in many parts of the South Pacific has
greatly improved these past 15 years due to mass drug (Hetrazan)
administration (MDA ) anti—filariasis campaigns. In general, the
ubiquitousness and breeding habits of the mosquito vectors have not
permitted vector control to be applied as a means of interrupting
transmission. Mass drug administration of diethylcarbamazine (Hetrazan)
appears to be an effective anti—filarial measure, but in most parts of
the world the population numbers are too great and the endemic areas too
vast for MDA to be applied —— particularly when the affected countries’
relative poverty of finances and scarcity of med ical personnel are
considered. However, the islands of the Polynesia with their relatively
small population, size and isolated boundaries have been ideal for anti—
filariasis campaigns by MDA and, in view of the altering patterns of

2
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endemicity in this area, it was felt that a current overview of
epidemiological intelligence would serve a useful purpose.

And why filariasis as a military concern? The past military
significance of filariasis in the South Pacific has been summarized by
Beaver.6 In reviewing the experience of World War II campaigns in the
South Pacific , he states “ . . . among the men exposed to filariasis on
Samoa and certain other islands, a very high proportion up to 70% in some
units acquired the infection” and “It is well documented tha t wi thin  a
period of about 1 year , over 12,000 men acquired the infection and for
the period 1942 to 1945, the estimates run much higher .” Nor were these
benign infections; the affected soldiers suffered retrograde
lymphangitis, lymp hedema, lymphadenitis and genital manifestations.
Beaver also believes that ther e was, in many cases, an associated
pulmonary disease. It is of interest tha t a detectable microfilaremia
was not observed in these servicemen althoug h the find ing of adult worms
by biopsy leave s no doubt as to the filarial etiology of these signs and
symp toms. This present report is essentially concerned with filarial
endemicity in indigenous populations. In these peoples f ilariasis
presents as a wide clinical spectrum with many apparently asymptoma tic
individuals who have a patent microfilaremia. It should be pointed out
that adult non—immunes such as military personnel or transm igrants coming
from non—endemic areas seem to have a different susceptibility. These
individuals frequently develop the clinical constellation associated with
early pre—patent or non—patent microfilaremia that was described above.
Such filar iasis, therefore, deserves careful consideration in planning
for the health maintenance of troops to be stationed in endemic areas or
In the planning of military campa igns In these area s

.3
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II. EPIDEMIOLOGY

A. Introduc tion

Wuchereria bancrofti is a filarial parasite, transmitted by
mosquitoes, in which the adult is present in the lymphatics and the
microfilaria are found in the blood. It is exclusively a parasite of man
and despite many attempts it has not been possible to produce a ma ture
infection in any experimental animal. W. bancrofti exists in two
“forms , ” divisible by the behavior of the microfilariae into “periodic ”
and “sub—periodic .” In periodic W. bancr o f t i ,  the microfi lariae exhibit
a cir cadian rhythm, disappearing or being very much reduced in number
from the peripheral vasculature during the day and then attaining peak
density in this segment of the blood system at night (usually between
2200 and 0200 hours). Sub—periodic W. bancrofti microfilariae are found
in the peripheral blood for all 24 hours of the day with somewhat higher
peaks during the afternoon. The mechanism(s) responsible for periodicity
is not known with any cer ta inty but it probably r epr esen ts an
evolutionary adaptation to the feeding behavior of the local mosquito
vector , i.e., periodic forms utilize night biting vectors while sub—
period ic W. bancrofti are transmitted by day biting species. There is
evidence that during the day the periodic microfilariae are sequestered
in the small vasculature of the lungs and Hawkings1 speculates, “The
accumulation (in the lungs) is due to an active reflex by the
microfilariae themselves; and it probably depend s on a sideways migration
th rough the precap illary net work of arterioles. The factor in the lungs
which holds up the passage of t he microfilariae so that they accumulate
there is the great increase in oxygen tension , which may be termed the
‘oxygen barrier. ‘“

The dist ribution of periodic W. bancrofti is: Sub—Saharan tropical
Africa where it is a rural disease transmitted by Anopheles gamb ia and
An. funestus;  the coastal p lains of Centra l American and South America ,
particular ly on the east sid e of the continent as well as some islands of
the West Indies where the main vector is C. ~~ fat igans.  In the
Mediterranean—North African region, periodic W. bancrofti is present in
small foci in Egypt where it is transmitted by C. ~~ fatigans and in the
city of Alanya in Turkey where the vector is C. p~~molestus. In Asia ,
periodic W. bancrofti is an urban infection transmitted by C. p~ fatiganswith a range from India to Ceylon through China and Japan to South East
Asia and Indonesia and the Bicol Peninsula of the Philipp ine Islands.
Endemic Pacific region areas of periodic bancroftian filariasis are
Melanesia (New Guinea, Bismark Archipelago, the Solomons) and New
Hebrides where the vectors are mainly Anopheles farauti, An. koliensis
and An. punctulatus and in Micronesia (Mariana, Caroline, Marshall and
Gilbert Islands and Nau ru) were C. ~~ fa t  igans in the vector.

5
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Sub—pe riodic (non—periodic , diu rnal)  W. banc ro f t i  t ransmit ted by the
Aedes scutella ris group occurs in the Polynesian zone of the Pacif ic .
This zone, which is the main geographical area considered in this report ,
includes Fiji, Rotuma, the Ellice Islands and all the island group s
extending eastward from the latter to the Tuamotu Archipelago and the
Marquesas lslands. Sub—periodic bancro ftian filariasis is also present
in New Caledonia and the Loyalty Islands where it is transmitted by Aedes
vigilax. Periodic filariasis, endemic in Micronesia, is discussed
briefly.

The variation of W. bancrofti in different geographic areas with
respect to periodicity, vector and pathogenesis has led a number of
workers to speculate on their taxonomic—genetic relationship. Manson—
Bahr and Muggleton considered that the Polynesian sub—periodic font was a
distinct variety and should be designated W. bancrofti var. pacifica.
Mo rphometric observations on microfilariae have been carr ied out by
Schacher and Colless and these papers should be consulted regarding the
suggested designation of W. ban cro f t i  into demes and sibling species.

B. Procedure

1. Introduction

As indicated in the introduction of this report, the Principal
Investigator’s responsibility under this contract was to collect, screen
and analyze published articles and all other obtainable documents
relating to filariasis in the Polynesian region of the Pacific and other
material pertinent to the “epidemiological charge.” All documents were
xeroxed and forwarded to the U.S. Army Medical Intelligence and
Information Agency. During July, Mr. Ettl , Research Associate , visited
Fiji, Samoa and Tahiti in order to search for and photocopy unpublished
data in the various medical department archives.

During the period of this contract, a total of 390 published
articles were screened. From these, 160 articles, were selected as
pertinent and 6032 pieces of information were extracted and entered into
the computer data bank. Of these 6032 citations, 5648 related to
filariasis, 384 related to diseases other than filariasis.

The information was placed in a storage/retrieval program known as
FAMULUS and is presently stored in the computer at the Division of
Biometrics and Data Information Processing at Walter Reed Army Institute
of Research. For further information relating to the use of the data
base and a description of the computer program , contact the U.S. Army
Medical Intelligence and Information Agency , Washington, D.C. 20314.
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Distribution and mapping of infections and vectors was done , in
consultation with the Principal Investigator , by Ms. Eleanor R. Cross,
Medical Geo grap her , USANIIA.

The mathematical model was, essentially, the work of Mr. John Etti,
Research Associate , with the assistance of Ms. Lynn Stansbury , Research
Associate, and the Principal Investigator. It will be published under
separate cover at a later data.

2. Geographic Distribution of Infection

a. Human Disease

The information regarding prevalence in the various territories is
based upon the reports available. The categorization of prevalence rates
—— low — 0.1 to 9.9%, moderate = 10.0 to 49.9% , high greater than 50.0%
—— was deliberately made quite broad and general because the method used
and the date of observation was considered only sunerficially. An attemnt
was made, however, to map the highest prevalence rates found prior to
institution of control measures and treatment. This was done in order to
give some idea of the potential risk of infection in the event that anti—
filarial projects, where undertaken, would break down and the infection
would revert to its former “natural” endemic level. It was felt that
this would be the most useful form of presentation for military purposes.
A narrative and tabulated description of what is known of the present
situation is also given.

b. Geographic distribution of Mosquitoes

An attempt was made to map the geographic distribution of all the
mosquitoes on which point observations were available. The charts
present categorized data on all mosquitoes for which information was
available in the computer from the articles extracted. In some cases,
the information i~ contradictory. These conflicting observations have
been left in the charts with the hope that future surveys and taxonomic—
bionomic studies can resolve the inconsistencies. It is hoped that as
these inconsistencies are resolved , the documented evidence will be sent
to USANIIA so that the correct info rmation can be in cluded in the
computer file on filaniasis.

3. Bibliography

Each extracted article was given a document number and the
citations were placed in a computer program . The numbers , therefore,
refer to the document number and have been cited as such in this report.
Microfilmed copies of the documents are available upon request from
USAM IIA.
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A complete bibliography of the 160 documents extracted is included 
-

at the end of this report. Documents referring to specific geographic
locations are listed at the end of each section and have been divided
into documents containing information on human disease and documents
containing information on mosquitoes.
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III. Descriptive Area Epidemiology

A. South Pacific

The geographic known limits of the endemic area of sub—periodic
Wuchereria bancrofti are, roughly, between 5° south latitude and the
Tropic of Capricorn, 162° east and 130° west longitude. It includes the
island groups of New Caledonia, Loyalty, Ellice, Fiji, Tonga, Samoa,
Tokelau, Cook, Tubuai (Austral) and Marquesas. (Map 1) Periodic W.
bancrofti is endemic in the following island groups: Mariana, Caroline,
Marshall , Gilbert, Solomon, New Hebrides, Nauru and the Ocean Island .

11
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B. Fiji Islands

1. Human Data

Map 2 p~sa-its the geographic distribution of the highest prevalence
rates recorded in the art icles extracted into the Disease Informa t ion
System. Treatment and mosquito control measures were f i r s t  introduced in
1952. Since then , t reatment of humans and control of mo squitoes have
bee n inst i tuted periodically with the most recent e f f o r t s  be ing in 1969 ,
1970 and 1972. The most recent prevalence rates in the ar t ic le s in the
Disease Information System are presented in Table 1.

2. Mosquito Data

Information on the role and bionomics is presented in Table 2. The
numbers refer to the Bibliography. As stated previously , some
information is contradic tory .  It is hoped t h a t  such contradic t ions will
be resolved in the f u t u r e , for l i t tle information is available for  some
species while for others, t~~onomic status is uncertain . No attempt was
made to provide detailed information on the mosquitoes other than the
vector species.

3. Viti Levu

a. Human Data

The geographic distribution of the highest prevalence rates for Viti
Levu is presented in Map 3. In general, the rates are in the moderate ,
(10.0 to 49.9%) range . Most surveys were conducted on the southern
coast.

b. Mosquito Data

The geographic distribution of the various mosquitoes for which
detailed information on location was available is presented in Maps 4 to
14. As with human surveys, most information is available for the
southern coast.

4. Vanua Levu + Tavenui

a. Human Data

The geographic distribution of the highest prevalence rates is
presented in Map 15. The majority of the highest rates are in the
moderate (10.0 to 49.9%) range with a few in the low (0.1 to 9.9%) range.

13
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b. Mosquito Data

Surveys have been conducted throug hout the coastal areas of the
islands. Information on these two islands was recorded as either present
or absent .  The designa t ion of absence of individual mo squito species is
of great importance in describing the geographic d i s t r i bu t i on,
particularly if definite areas can be designated as areas where the
mosquito species is not found and , thus , the possibility exists that
environmental conditions within this area are not favorable for that
mosquito species. Still, caution must be observed , and the true
desi gnation of absence should be considered trul y valid only a f t e r
repeated surveys. This was not  necessarily t rue in the data used ~o
compile these maps. If a par t icular  species of mo squito has been found
to be present in a location recorded as absent , this information should
be sent to USAMIIA so that the map can be updated and the error
corrected. (Maps 15—23)
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Table 1. FIJI ISLANDS — MOST RECENT HUMAN P R EVAL U~CE RATES

Cap illary Blood , 60 cmm (3x20) smear (2124)

LOCATION DATE PREVALENCE TREATMENT INFORMAT ION

Ca kaudrove +
Rotuma + Part  of 1972 1.0% s ta r ted  in 196 9 , stopped
Bua + Koro in 1971

Macuata + Par t of started in 197 0, stopped
Bua + Lau Group 1973 0 .7% in 1972

Lomaviti + Kadava s ta r ted  in 1971 , stopped
+ Yasawa Group 1973 0.5% in 197 2

Tailevu + Rewa +
Naitas i r i ÷ Serua 1973 0.8% s ta r ted  in 1972
+ Namosi + Par t of
Nadoroga and Ra

Nabaut ini , Vanua 1974 0.0% s tar ted  in 1972 , st opp ed
Levu (March 5) in 1974 (Febr uary 3)

Raviravi , ~Ibengga 1974 1.7% s tar ted  in 1972 , stopned
Island (April 17) in 1974 (February 3)
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C. Western Samoa

1. Human Data

Trea tmen t and control measures were first introduced in 1964 with
major efforts in 1965 and 1966. The last recorded e f f o r t  in t rea tment
was in 1971 . Most de tailed informa tion was available for the island of
Upolu. The highest prevalence rates recorded in the Disease Information
System were in the moderate (10.0 to 49 .9%)  range.  (Map 24) Af te r
treatment and control measures were introd uced , the prevalence rates
dropped to less tha n 5%. (Table 3)

2 . Mosquito Data

Information on the role and bionotnics is presented in Table 4.
Information on the geographic distribu tion of the various mosquito
species is presented in Maps 25—30.
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D. American Samoa

1. Human Data

Mosquito control measures were first introduced in 1943 by the
military. Since that time, some means of control has remained in effect.
Treatment was first introduced in 1963. In 1965 and 1967, treatment of
the persistent positives was undertaken. Summary Information of the
highest prevalence rates for the various Islands is presented in Map 31.
The geographic distribution of the highest prevalence rates for the
island of Tutuila is presented in Map 32. WIth the exception of Swain ’s
Island where the highest prevalence rate was in the low (0.1 to 9.9%)
dategory, all prevalence rates were in the rsoderate (10.0 to 49.9%)
range. Information on prevalence rates after treatment can be found in
Table 5. A limited blood survey of children and adults by MFC carried
out in 1973 ind icated that transmission may have been interrupted by the
an t i—fi la r i as is  campaign . About 10% of the adults were positive , most
with very low densities, but none of the children born since the
initiation of the campaign were found to be infected.

2. Mosquito Data

Information on the role, the habitat, breeding and biting ha’-’~t~ ,
etc. for the various mosquito species can be found in Table 6. Th~
geographic distribution of the various mosquito species for the island of
Tutuila is presented in Maps 33 to 35.
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E. French Polynesia: Society Island s

1. Human Data

Extensive mosquito control measures were started in November , 1948.
Mass trea tmen t was started in early 1950 and continued until 1954. Since
then, there is no evidence that mass treatment therapy has been
continued. The geographic dis t r ibut ion of the highest prevalence rates
for the island group is presented in Map 36 and the highest rates for
Tahiti and Moorea are presented in Map 37. In all cases, the highest
prevalence rates were in the moderate (10.0 to 49.9%) range. The latest
prevalence rates are presented in Table 7. This table reveals that many
areas have reverted to a relatively high prevalence rate and indicates
the need for long—term surveillance following a mass drug administration
campaign.

2. Mosquito Data

Information on the role and b ionomics can be found in Table 8.
Information on the geographic distribution of the various mosquito
species for which -1~~tailed in format ion  was available can be fo und in Maps
38 to 40.
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Table 7 FRENCH POLYNESIA: RECENT PREVALENCE RATES IN ThE SOCIETY ISLANDS (2139~

SOCIETY ISLAN DS DAT E PREVALENCE RATE

Maiao 1974 6.7%

Huahine 1972 6.2

Tahaa 1972 14.1

I
Bora Bora 1972 3.4

Raiatea 1971 5.0

Maupiti 1969 0.8

TAR IT I

Papeari 1974 5.8

Pueu 1974 4.7

Paea 1974 5.1

Faa 1973 5.2

Punaavia 1973 3.5

Mahina 1973 3.1

Arue 1973 4.2

Pirae 1973 2.2

Papara 1972 6.2

Afaahiti 1972 3.4

Tohautu 1972 7.1

Faaone 1972 5 4

Maraiea 1971 4.5

I

Vairo 1971 6.3

Teahupoo 1971 2.8

Tautira 1971 1.8
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Tab le 7 Con ’t

H i t i a a  1971 2 .9

Mahaena 1971 3.1

Tiare l 1971 2.1

MOORE A

Paopao 1974 1.5%

Haapiti 1974 1.8

Papetoai 1973 0.3

Teavaro 1973 2.6

Afareaitu 1973 1.1

83
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F. Coo k Islands

1. h I~~pan D a t a

Mosquito control neasures wer e s t a r t e d  in 1945. They we re d i r e ct e d
primarily at vil lages and had l i t t l e  e f f e c t  on the hun~:n p r e v a l e n c e
rates. MDA was started in January , 1056 , and the  mos t re cent  t r e a t men t
efforts were initiated in April , 196S. The h i  ghest p reva lence  r a t e s  f o r
Mtutaki and Rarotonga are presented in Ma~, 41. The mos t r ec en t
prevalence rates can he foun d in Table 9.

2. Mosquito Data

Information on the role and bionorni cs can he fo,md in Table 10. N o
detailed information en the geographic distribution of the  v ar i c u s
mosquito species )resent on the Cook Islands was extracted into the
Disease Information System. There fore , maps could not be compiled.
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Table 9 ~~OK ISLANDS — PRE V ALENCE RATES JPN E , 1969 , CAPILLA RY BLOO D
20 C~~ S~~AR , TREAT~~ NT STARTED APRIL , 1968 , (2023 )

COOK ISLAN DS PREVALENCE RATES

AITUTAK I 0 .8%

Amuri 0 . 5

Arutanga 0.8

Nikaupara 0.4

Reure u 2.1

Ureia 0.3

Vaipeka 0 .8

Vaipae 0 . 7

Tautu 1.2
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EIILe islands

1. Iltimun Data

M o s q u i t o  c o n t r o l  measures  on V a i t u p u  began w i t h  s p r ay i n g  in 1957
wh ich was c o n t i n u e d  u n t i l  1960. In 1959 , the unde rb rush was cleared.
On Fitnafuti , s p r a y i n g  was i n t r o d u c e d in 1961 along w i t h  t r e a t m e n t
meast1 rc~~. T r e a t m e n t  was r e — i n t r o d u c e d  in 1972. On V a it u p u , t reatment
was firs t introduced in 1959 and re—introduce d in 1974. The geographic
distr ibution of the highest prevalence rates can be found in Map 42.
The majority of the rates were in the high (greater than 50.0%) range .
It should he noted , howeve r , tha t  these prevalence rates we re taken from
i surve conducted in 1920 and 1921. The most recent prevalence
rates can be found in Tab le 11. During World War II , the United States
M a r i n e s  occupied  F u n a f u t i , but  they did not occupy V a i t u p u .  I t  has
been sugges ted  tha t  the . Marines  a l tered the epidemiologica l s i tua t ion
by the introduction of improve d s a n i t a t i o n  measure s , s p r a y i n g  and the use
of drugs . Unfortunately , there is no information in the Disease
I n f o r m a t i o n  System that will support or disclaim this assertion . The
prevalence rates for  Fun a fu t i  have generally been s l i gh t ly  lower
than Vaitupu. However, when contro l and treatment measures were intro-
duced , no survey was conducted in which the prevalence rates could
be definitely related to alterations of the envi ronment.

2. Mosquito Data

Information on the role and bionomics is presented in Tab le 12.
The geographic distribution of the various mosqui to  species for  which
detailed information was availab le can be found in Maps 43 to 48.
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Table 11 ELLICE ISLANDS — MOST RECENT PRE VALENCE RATES

LOCATION DATE PREVALENCE TREATMENT INFORMATION

Funafuti 1974 3.7% Started in July , 19 72
( 2135) January 30 ended in December , 1973.

4 of 5 positives in A

this  survey cam e from
other islands where
control measures had
not yet been adopted.

Vaitupu 1971 32.9 pre—treatment
(2125) June

Nukulailai 1968 9.9
(2146)

Nan umanga 1968 16.6
(2146)

Nui 1968 23.7
(2146)

Nukufetau 1967 27.0
(2146)
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H. Tonga Is lands

1. Human Data

As evidenced by comparing the highest human prevalence rates (Map 49)
with the most recent prevalence rates (Table 13), no attemp t at mosquito
control or treatment efforts has been introduced. The prevalence data
given here were obtained by membrane filter concentration of one ml.
venous blood. This technique has consistent ly given 2 to 6 t imes
higher (depending on the age group examined) rates than by conventional
examination of 20 to 60 cmni. stained thick blood films . Prevalence
figures for various age groups obtained in age—stratified surveys are
shown in Tables 13, l3A, and l3B. These tab les illustrate the need
for age—stratified surveys and the necess ity  of app ly ing  the MFC
technique to the younger age groups .

2. Mosquito Data

Information on the role and bionomi cs is presented in Tab le 14.
The geograph ic dist rib ut ion of the var ious mosqu it o spec ies for  wh ich
detailed information was availab le can be found in Maps 50 to 55.

There appears to be a remarkable diversity of the A. Scutellaris
group within the Tongan Island chain (and probab ly elsewhere in
Polynesia~ . The taxononiic status of these membe rs —— whether they
are strains or sibling species —— has not yet been fully determined.
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Table l3A. Microfilaria rates and densities of Te’ekiu villagers ,
Tongatapu, Tonga.

No. No. it 25 inffgt 25
Age group No. in mf + ye mf + ye mf + ye mf/nil ( M FC/60 mm
(years) group % (no.) gt 25 mf/ inl gt 25 mf/ rn l  blood film factor)

0—4 43 23.2% (10) 9 1 9.0

5—9 74 24.3% (18) 16 2 8.0

10—15 46 26.1% (12) 7 5 1.4

16—19 20 25.0 % (4) 1 3 
- 0 .33

20—49 85 52.9% (45) 19 26 0.73

gt 50 29 75.9% (22) 7 15 0.47

TOTAL 297 37 .4 % (111) 59 52 1.1
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Table 13B . Microfilaria rates and densities of villages of Pangai
Island , Ha ’apai Group , Tonga.

• No. No. st25 m f / g t25mf /ml
Age group No. in mf + ye mf + ye mf + ye ( = MFC/60 mm
(years) group % (no.) gt25 mf/ml gt25 mf/ml blood film factor)

0—4 39 56.4% (22) 19 3 6.3

5—9 43 28.9% (13) 11 2 5 . 5

10—15 57 35.1% (20) 16 4 4.0

16—19 33 54.5% (18) 9 9 1.0

20—49 103 59.2% (61) 26 35 0.74

gtSO 34 73.5% (25) 15 10 1.5

TOTAL 309 51.5% (159) 96 63 1.5
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I .  French Polynesia: Marguesas Islands

1. Human Da ta

The highest prevalence rates were generally in the moderate
(10.0 to 49.9%) range (Map 56). A mass drug administration program
was introduced in 1956 . The latest prevalence rates in the Disease
Information System are the post—treatment survey rates of 1957
(Table 15).

2. Mosquito Data

Information on the role and the bionomics is presented in
Table 16. The geographic distr ibution of Andes polynesiensis is
presented in Map 57.
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Table 15 MARQUESAS ISLANDS — Most Recent Human Prevalence Rates

Post Treatment Survey — 1957

PREVALENCE
LO CATION RA TES

MARQUESA S ISLANDS

Ua Huka 18.1%
Fatu Hiva 13.5
Tahuata 11.1
Hiva Oa 6.4
Nuku Hiva 2.3
Ua Pou 1.1
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J .  New Caledonia and Loyalty Islands

I. Human Data
a

In the articles extracted in the Disease lnformation System , there is
no mention of the adoption of either mosquito control or treatment
measures. The latest survey , in fact the only survey supplying detailed 3

inforniation , was taken in 1955 and 1956. In 1975, Lagraulet et. al. noted
tha t bancroftian filariasis has been present in New Caledonia for many
years , first having been repor ted in 1858. The focus in New Caledonia is
reported now to be practically extinguished (“pra ciquement etein t”), but
it is noted that the vector Ae. vigilax is present in undiminishing
numbers and recent migrants from other endemic areas could reactivate
transmission. The prevalence rates were generally in the moderate (10. 1)
to  49 .9% )  range (Map 58).

2. ~tosquito Data

Information on the rçle and the hionomics is presented in Table 17.
Information on the geographic distribution of the various mosquito species
can he found in laps 59 to 67. Aedes vigilax appears to he the main
vector .
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D lB LI OCPIAPIIY

‘;EW CALE DON IA AN!) LOYALTY I SLA’iDS .-V~ ) hIU’tV ~

• Document

~ urther Source

2025 Perry , 1-
~il1iam J. 1950. 1osquitoes and mosquito

borne disease on ‘ ew Ca tedonia , an historic accoun t :
l38~ --~ 94(~. American Journal of 7ropical ‘~edicine
30: 11)3—113.

Lacour , ‘1. and J . T~ageau.  1975 . Enq Iete e~~idemi~ I ~~i que
et  en tom olog ique  sur la f i l a r i os e  ti e b a n c r o f t  en
Nouvel le  Caledon ie  et dependances .  S o u t h  P a c i f i c
Commission Techn ica l  Paper .  ~i l0 :  1—25.

2045 Backhou so , T. C . and A. R.  U o o d i u i l l . 1956. F u r t h e r
s tud ies  on the  h o s p i t a l it y  of some Scutellaris ~r1-up
and o the r  mosqu i toes  towards  h /u ch e r er i a  b an c r o f t i .
f r o m  New Caledonia .  Sou th  P a c i f i c  Commission Technical
Paper. fl17: 1—4.
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B IB L IO GRA PII Y

NEW CALEDONI\ AND LOYALTY ISLANDS AN!) NOSOINTO

I)ocument
Source

2025 Per ry , Willian J. 1950. ~1osquitoes and m o sq u i t o
borne disease on New Ca ledonia , an historic account :
1885—1946. American Journal of Tropical Net~icine
30: 103— 113.

2042 W o r l d  Heal th  O r g a n i z a t i o n  Regional  O f f i c e  f o r  the
Western  P a c i f i c  and the South Pacific Commission .
1968. Second WHO/SPC joint seminar on filariasis.
Final report. h-.’ld. 111th. Org. ‘~onogr .  Ser.  ~h-. PR/ 3 5 -0/ 6 8 :
1—4 4.

2045 Lacour , ‘1. and J. Rageau. 1957. Enquete epidemiologique
et en tomolog ique  su r  la filarios e de bancroft en
Nouve i le Caledonie et dependances.  South P a c i f i c
Commission Technical Paper. ~ll0: 1—25.

21)48 Backhouse , T. C. and A. R. Woodhill. ~ 956 . Further
studies on the h o s p i t a li t y  of some S ci xt e l l a r i s  group
and other mosquitoes towards Wuchereria bancrofti
from New Caledonia. South P a c i f i c  Commiss ion Techn i ca l
Paper .  ~l7: 1—4.

2081 Iye ngar , ‘1. 0. T. and ‘1. A . U .  ‘tenon . 1956. S t u d i e s
on f i l a r i a s i s  in N ew Caledonia.  South  Pacific Commission
Technical  Paper .  ~t l 5 :  1—3.

2104 Iyengar , ‘1. 0 . T. 1955. F i l a r i a s i s  i n v e s t i g a t i o n s  in
N ew Caledonia . South P a c i f i c  Commission Q u a r t e r ly
B u l l e t i n .  27 and 34.
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K. Wallis Islands

1. h uma n r)ata - - - - - - . -

In the  a r t i c l e s  e x t r a c t e d  in the  Disease  I n f o r m a t i o n  Sys t em ,
there is evidence that either mosquito control or treatment measures
have been undertaken. The l a t e s t  and o n l y  su rvey  in t h e  Sys tem
was (lone f rom October , 1958 to F e b r u a ry , 1959 . The !) rc valence
ra tes  are p r e s e n t e d  in Nap 6S.

2. ‘losquito Data

I n f o r m a t i o n  on the  ro l e , t h e  habitat , th e  b r eed ing  sad b i t i n g
habits , etc. is presented in Table ‘0 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
distribution of Aede s p o ly n e s ie n sj s i -~ presented in Nap 69.
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B I B LI OCRAPI IY

WAL L T S ISLANDS AN!) h l ! ~ lAN

1)o cun en t
Number Source

2030 Byrd , Elon C. and Lyle S. St. Ar~ant. 1959 . S t u d i e s
on the epidemiology of f i l a r i a s i s  on C e n t r a l  and
South Pacific islands. South Pacific Commission
Technical Paper. ~l25: 1—96.

2122 Rageau , Jean . 1959. Enq uete sur la filarios e a

~1allis. Institut Francais d ’Oceanie . 1—37 .
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II TB LI OG ItA P I

WALLI S ISLAN D S ANI)

~4umbor - 
Source

21)30 Byrd , Elon E. and Lyle S. St. Amant. 19 59. Studies
on the epidemiology of f i l a r i a s i s  on C e n t r a l  and
South Pacific islands . South Pacific Comm iss ion
Technica l  Paper .  ~ 125 : 1—96 .

2036 !lanson—Bahr , Ph i l ip  and \ J .  J .  ‘ I t iggle ton . 1952.
F u r t h e r  research on f i  la r ias i s  in F i j i .  T rans .  Roy .
Soc. Trop . ‘ted. Ilyg. -‘46 (3): 301—326.

2 122 Rageau , Jean . 1959 . Enq i te t e  sur  Ia f i l a r i o se  a
Wallis. Institut Francais  d’ f lcean ie .  1—37 .
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L. TOKELAU iSLANDS

1. Human Data

A June 15 , 1953 survey on Mukunono lsland noted a prevalence rate of
17.57 . fo r  5 to 78 year old natives who had lived on the island most of
their l ives. The only other survey , taken in 1920 to 1921 , noted
prevalence rates in the moderat e (10.0 to 49.9%) range (Map 70) .

2 .  Mosqu i to  Data

Limited information on the two mosquitoes present can he t o u i i d  in
Table 19. Information on the geograp hic distribution of Aedes
polynesiensis and Aedes scutellaris is presented jr-i Maps 7L and 72.
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‘I. ~~~~~ jsland

I . Iltima n ):i t r

S t b — p e  r m d i  c b a n cr o f t  I an fi. larias is tao been 1- -n demi c in Ni t ie  Is 1 — m d.
A 19 3 survey revealed a NF rate of 2 2 .  1~’. -\ ‘IDA p r o g r a m  \-:as in  t i a t e d  in - -

1956 and by 193 7  the  ‘IF r a r e  (by  s t a n dar d  b l o o d  t i  in  exar i i i a t i o n l i .m d
d i m i n i s h e d  to  1 .  By 1972 , the ‘IF r a t e , rio deternine~1 by a L’IIO roan , ha d
r i s e n  to 16 . 3 and a new ‘IDA campa ign was tinder trd :en .

1 . ‘losqirito Data

The main v e c t o r  is reputed to be Aedes cooki (Table N))
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N .  Nc~-,’ h e b r id es

1. h u m a n  Da ta

The mos t e x t e n s i v e  su rv eys  wor e  done  in 1943 and 1944. The m os t
r e c e n t  survey  was (lone in 196( ~ and 1967 on Santa ‘la n e , Banks I s lan d s  an d
Torres I s l a n d s .  Geograph ic  d i s t r i b u t i o n  of the human prevalence rates can
ho found  in ‘lap 73. P r e v a l e n c e  ra tes  v a ry ;  in the N a s ke lvn e s , t h e  r a t e
‘om s 1” , vhile  in the Southwest  Bay Are a i t  was 6~ 2.

2. losquito Data

Information on time role and tim e biononics can be found In Table 2 ]~~

The ¶J. hancrofti is periodic and transmitted mainly by Anopheics faraitt i.
The geographic  d i s t r i b u t i o n  of Anopheles  f a r a t u t i  is p r e s e n t e d  in Nap ~4 .
The role of Culex f a t i g a n s  as a vec to r  in t h e  Nei-i  h eb rides  is not  :no- :n .
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U .  Solomon I s l ands

I . -Iuuuuan Data

T r e a tm e n t  measures  were s t a r ted  sometime during the 19b0 ’s .
M o s q u i t o  c o n t r o l  measures  u n d er  the m a l a r i a  erad i c a t i o n  pro gram s t a r te d  in
1960 and w cr c  e xt e n d e d  to a l l  i s l ands  in 1972 . The geograpoic
d i s t r i b u t i o n  of t he  hi g h e s t  p r ev a len c e  r a t e s  fo r  p e r i o d i c  b a n c r o f t i a n
f i l a r i a s i s  is p r e s e n te d  in Map 75.  The Il-lost  r e c en t  p r e v a l e n c e  r a t e s  can
be f o u n d  in Table  22.

V e c t o r  c o n t r o l  fo r  m a l a r i a  i n i t i a t e d  in v a r i o u s  p a r t s  of toe Solomon
Islands  be tw een  1960 and 1968 is be l i eved  to have r educe d  t oe  p r e v a l e n c e
of filariasis. (Anopheles farauti, A. punctu latus and A. koliensis
transmit both malaria and W . bancrofti .) A 1970 to 1971 u’Iood survey
i n d i c a t e d  tha t a reas  where  the  c o n t r o l  measu res  had been o p e r a t i v e  fo r
onl y 2 to 3 y e a r s , such  as C h o i s e u l  auu d  Gu a d a l c a n a l , MF r a t e s  were s t i l l
h i g h , 197 and 257. respectivel y. The MF rate in Guadalcanal was 2i7. b e f o r e
sp ray ing o p e r a t i o n s  and 197. 3 years  a f t e r  spray ing .

2 .  M o s q u i t o  Data

Information on the rola and the b ionomics  can be f o u n d  in Tab l e  23 .
The geograp h ic  d i s t r i b u t i o n  of the v a r i o u s  m o s q u i t o  spec ies  is p r e s en t e i
in Maps 76 and 92.
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P. Caroline Es lands

1. h uman D a t a

)f the  i n f o r m a t i on  in the 1)ise:ise in format ion System , th e last sLIr\’e v
of the  Carol  inc I s l ands  was taken in l~~S2 . There  i s  n o t  j r-i di &~~~i t ion of
any n o s q u i t o  control or t r e a t m e n t  r l e : l s l ir e s  be in ~ I iuuh e r t , d e r I  . T h e

Ceographic  d i s t r i b u t i o n  of the preva lence  r a t e s  can be f o un d  in ‘lap 93 .

2.  ‘ tosqui to  Data

I n f o r m a t i o n  on the role  and the  h ionomics  of t h e  va r ious  m o s q u i t o e s
in the Carol ine  Is lands  can he found  in Tab le  .~~ .‘+ . In f o r n a t o n  on t h e

~eograph ic  d i s t r i b u t i o n  of the various i o s qu l i t o  spec ies  is presen ted  in

~laps 94 to 105.
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b)ot’unent
‘ : t inher  Source

~~~ ) ~~ ) Pi~ kin , Alan C. 19 ~4. l’ uchereria bancrofti in
‘licrones ia. [i th Paci fic Sc [once Congr es s .  Vh— .-\:  ~~~~ ~~.

N

1113 “k ’hair , i’hilip K. , Ilobert R. Garison , John h i .  C i i  ip .lr.
Byron ~l. Br iggs  , Luc ien  C. 1 s r os  , Coor~ e ‘I. I.ana~ e
R o l a n d  J . Hu r s t , Geo r ge C . Appe l , R obe r t V . )a vis , ) av id
9clap ena , Wa l t e r  P . Clavpool and flar 1 ‘

. Haves .
Repor t  of a me d i c a l  su rvey  of the YAP d i s t r i c t  of the
Ue s te rn  Caro l ine  I s lands  of the Trust  T e rr i t o ry  of the
P a c i f i c  I slands .  U . S .  Nav ;i l ‘lodical Bu l l e t i n  — S u p pl e m e n t .
:12 (4 ) : 5—19 .
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1)oc ument

~umber Source

2039 Pipkin , Alan C. 1954. ? I l c I e r e r i a  h a n c r o f t i  in
• ‘lic ronesia . i i gb t l i  Pa d f ft S c i e n c e  Co nEr e s s .  \ ‘ ( _ \ ;  ~~~ — 6O 3,

2113 ‘ !cNai r , P h i l i p  K . ,  R o b e r t  P .  G ; ir i s on , . J O I I n  I l .  (Pu lp  J r .
Byron ‘1. Br i i~gs , Luc ien  I ; , i s t e s , (Peorgo ‘

~~ . I ..irn .-ize ,
Roland J .  h u r s t , Geo rge C . Appe 1, R o b e r t  V. : avi s ,
)avid De lapena , f t il t e r  P . C!a \ ’p oo l and Car l  N . I :~ves ,
1949. R e p o r t  of a m e d i c a l  su rvey  of the YA P di s t rict
of the i l e s t e r n  Caro l ine  I s lands  of Lie  T r u s t  Tc ’r r i t or v
of the P a c i f i c  I s l a n d s .  U . S .  Na val  N e d i c a l  B u l l e t i n  —
S u p p l e m e n t .  22 ( 4 ) :  5—19 .
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Q, ‘I’ i ihu , i  I Is lands

1. !iu nan l) a ta

There is no i n d i ca t i o n  of m o s q u i t o  contro l :-le,ls iros  h e m p, in t r o d u c e u
hut treatment was started in 1962. The ‘eopr a ph ic d i s t r i b u t i o n  of  the
highest preva lence rates can be found in  ‘lap 196. Th e most recent
preva lence  r a t e s  are p r e s e n t e d  in T a b l e  2 5 .

2. ‘ lo squ ito  Data

There is no information on the  m o s q u i t o  p o p u l a t i o n  in the  ‘) iseasi ~
I n f o r m a t i o n  Sys tem .
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Fabl e 25 TUBIJAI ISLANDS— ‘lOST ‘~E Ch - :NT PREVALENCE ~~ TED

LOCATION DATE PRI\ TALEN CE TREAT ~~~NT_ I : J F OR ’IA r lo ’;

Tuhua i Islands 1967 2.7~ 5 years post treatment
( 2 0 4 2 )

Tubuai  19f 5 L B  3 years post treatment
(2038)

Raevavae 1965 2.1 3 years post treatment
(2 038)

Rimatara 1965 5.2 3 years post treatment
(2 038) -

Rukutu 1964 4.9 2 years pos t treatment
(2038)
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Occ ument
P umb er  Source

2D 4 2 World  Hea l t h  Org an i  ~ :i t i on  R e ( P i on a l  O f f i c e  f o r  the
Wes t e rn  P a c i f i c  and the ~ coi t1i l’a c i f i c  Commission.
1968. Second WHO / SPC j o i n t  seminar  on f i l a r i a s is .
Final  R e p o r t .  I - ’lcI R~ al t h .  Or g. ‘lon ogr . 5cr. Lr P R / 15 0/ 6 S :
1— 44.

2064 Beye , H.  K . ,  3 . F. Kesse l , 3 . Heuls , C . Thooris  and
Ben !lambridgc . 1963 . Nouve l les recl ierches sur 1’ impor—
tance des m a n if e s t a t i o n s  c l iniques , et la l u t t e  contre
la filariose a Tahiti , Oceanic Francaise. Bull. Soc. Path

Exot . 46(1) : 144— 163.

2138 Unkn own, 1969. Raw data — Tahiti and Tuhuai Islands —
filarias is. Unpublished. 1—24.
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R. ~‘lariana Islands

1. H uman data

The only observation on human disease in the Disease Information
System notes  tha t  no cases of h uman f i l a r i a s i s  were repor ted  on the
is land of Guam dur ing  1970 and 1971.

2. ~losqu i to  Data

I n f o r m a t i o n  on the role and the hionort ics of the  various mosquito
species can be foun d in Table 26 . All  i nfo rma t ion  is fo r  the i s land  of
Guam.
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S. - Ia r i-i h i  I I Is I an

h u m a n data

T h e  o n ly  observa t ion  in the )isea.se I n f o rm a t i o n  S y s t e m  is fo r  Arno  in
1O i ~) in I~’h i d l1 no obvious  disease ~ c’is p r e s e n t .

2. lo s q u i t o  Da ta

I n f o r m a t i o n  on the role  and the  h ionomics  of t~~e 3 m o s q u i t o  species
is p r e s en t e d  in Table 2 7 .  A l l  obse rvat ions  were f rom the  i s land of Arno.
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T. Gi lber t  Islands

L Human Data

Repor tedly,  only periodic 1~. bancrofti is presen t in this area.

Transmission is by Culex pip iens fati~ ans.

2. !losq uito Data

Information on the role and the hionomics of the various mosquito

species is presented in Table. 21.
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U. Nauru Island

1. Human Da ta

The only observation in the Disease Information System on this
island was a survey (1927—1932) in which the prevalence rate , as
demonstrated by the thick film smear, was 36.1%, period ic type.

2. Mosquito Data

Limited information on the mosquitoes is presented in Table 29.
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If. Ocean Island

1. Human Da ta

The only observation in the Disease Information System was made

in 1950; Banabans with periodic type filariasis were found not to

have elephantiasis and chyluria was very rare.

2. Mosquito Data

Limited information on the mosquitoes is presented in Table 30.
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