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ABSTRACT

SEATO Medic Study- I'To. .42 Mosquito-born~ Viruses in Other Areas
of ThaiIalid

Project No. 3A 025601 A 811 llili tary ~~dical Research Program
S.E. Asia

Task 01: l-iili ta~f Med_ical Research Program
S.E. Asia

Military Medical Rese~1rch Program
SEASIA (Tlniland)

Subtask 01:

US AnJw-SEATO ~fudical Research laboratory
APO 146, .San Francisco, California

Reporting Installation:

Division of Medical Research Laboratories

Department of ~Iedical Entomology

1 April 1963 to 31 Y~rch 1964Period Covered by Report:

lviajor John E. Scanlon, }SCPrincipal Investigatol~:

ivIr. Sumetl'l Chunchulcherm
1..j TiTol Mo ..1~1" ol ,"""",--n
J: \. L ! 0'" -1-,,-,"1.'-:"0::'-

Assistant Investigators:

1.JEDDH-28CReports Control Symbol:

UI\1CIJillSIFIEDSecllrity CJ.assification:

The objectivo of this study is to determille what arthropoc.-borne
virtlSes may be present in Dlosquitoes i21 various parts of Thailaild.
From 1')62 to 1964 over 5'7,000 female mosquitoes were collected, io.entified,
frozen in the field, and submj.ttecl- to the Virus Department for virus
isolation attempts. These mosquitoes came from areas where hemorrhagic
fever epidemics '~ere in progress, or from other areas selected for other.
reasons. The greater. part of the mosquitoes had not been processed
qy the time the collections were completed in Marcil 1964, but eleven
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strains of dengue virus had been isolated from !. ~JE;i collected
in Southeastern Thailand durinz an epid.emic. The distribtltion of A.
~e~li in Thailanct considerably exceeded the la10"m distribution of
hemorrhagic fe"\""el~, lli1c1- the species \-TaS very abunc.\ant ill some areas \-lhich
aplJeal~ed to 11ave no cases. Q&e2f. ~l.i(lu.S- alld 9-. £~~~_o}'l~C?-~~,
potential vectors of encephalitis virus, were found in mP"ny parts of the
countrJ) often in fairly heavily forested areas. In areas with hea~J
vegetation other Stegomyia species, particularly ~_d~e.s. ~l~!g~FJi tended
to replace !. ~e~rpti. A complete interpretation of the collection data
will be published when the virological proceedures have been conlpleted.
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studies (Study Ifo. 47).
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D_escription: Small teams of collectors worlred in various parts of
Thailand under a variety of circumstances. In some cases this was in
response to a specific epidemic, in others it was part of a planned
collection program for Vil~S study, and sometimes as a qy- product of
other stuc,ies in progress in the area. In each case, mosquitoes were
collected qy several methods, always including hUman biting and house
collecting. At times light trap and animal biting collections were
also made~ Female mosquitoes were retaj~ed alive in the collection
bags for one day, then killed, identified and frozen. The teams
carried dry ice, and the frozen mos'quitoes '~ere sealed in ampoules and
stored in a dry ice ches.t. until they "iere given to the Virus Department
for isolation. All males and samples of females were returned to the
Entomology Department for taxonomic study. Because of al1 initial
interest in the hemorrhagic fever epidemic of 1962, much of the col~ection
effort was devoted to the collection of ~ ae~ptci. In a parallel
study, members of the Virus Department bled inhabitants of some of the
areas (especially children) for serological evidence of virus infection.
For the results of the serological. examinations see Study No. '5.

Pro~s~: Results of the virus isolation program are reported ~J the
Virus Department (Study lfo. 7). These will be refered to here only to
clarify the progress qf the collection program. The areas in which
mosquito-virus collections were made from 1962 to 1964 are shown in
Figure 1. Most of the collection sites were located within one day's
drive of Bangl{ok. ~ceptions to this were: Chiengmai, where a number
of collections were made by a teara stationed in tl1at area;- and KIQng
Chandi, Surathani Province, where collections were lnade during an outbreak
of hemorrhagic fever~ The results of mosquito collections in each of
these areas will be discussed separately.

Chiengxna_i

Approximately ten thousand female mosquitoes were collected in
animal and human biting collections on the outskirts of Chiengmai in
1962. These were chiefly the common species of Culex. A smaller number
of ~te~=~ and Ei~~ species were collected at the same time (1962).
None of the lots collected yielded virus. ~~~- aegypt~ were collected
in the main part of the city.) and breeding of the species was detected
a number of time in urban and suburban sites. However, the numbers
were small compared to Bangkol{ and other cities examined. l"Iany hundreds
of hours of biting and larval collection failed to detect this species
in the forest covered hills ringing the city. .' .:.
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IQ.~ °MJ:: l~Adh..::?-uJ:8. -~l~i -PLo'y~

A small nuraber of collections, chiefly resting collections in houses,
were mao_e in tlrls to~ a],ong the main railroad ll1 30utherlJ. Thaila.nd in
1962, in response to a request for assistance i~l i;~vestigatib11 of an
outbrealc of hemorrl1agic fevel~. ;;fo viruses ",ere isolated .from the small
number of !.es:~~ ~e~ti ancl.. ,9.. ~~ej'§'J?.c_1~~~ presewed. Some of the
specimens collected on this first trip 'ofere tal<:en from homes where
hemorrllagic fever cases hac. resided. Collections' were made difficult
by fogging operations which were being conducted by the £.1il'list~J of':'
Health in order to bring the spidemic under control. P..dditional collections
were made in the area in September, both in the, ~~ttled area. a.lQ~g the
railroad where most of the cases llad occured_, ancl.: in the jungles to':'the
east of the railroad.. vfuile ~~~~ ~£3ll~ was quite common along the
railroad., it was not found at all in the jungle Ol~ in isolated homesteads.
In these localities !.e2~. ~9l?.~~.t.~ was the .:aominant. day-biting 13pecies,
particularly in bamboo groves. The phenomenon of replacement. of A~
~-ti by !. &~?l?~9-~~ in areas a~my from human concentrations has
been noted el13ewhere in SE A13ia. A list of all of. the Species pre13erved
for virus isolation ii. tl"le second visit to the area is p:r:.esentedin.:
table 1. I,To viruses were isolation from these mosquitoe$~- All 'of,"the
specimens were ob.Gained ?'.J human, pig and cattle bitihg.collec:tr9~s.-

~9-~ ~ -~ .~~~ ~Z9-n.K1'-I:9-v.tn£~
,

Rayong and the nearby village of Ban Phe 8".re on the Soutii'Eaastern
.,coast of Thailand, facing southward across the Gulf' of Thai:1aXia;"-.The

area is Sand}T with little vegeto.tion, but scrub covered. hills come close
to the beacll. TIle area e~~rienced a considerable outbreillc of hemorrhagic
fever in 1962, and. a number of resting and hun~n- biting collections
were made during e.nd just after the epidemic. A list of the females
preserved for virus isolation \~ill be folli1(1 in table 2. The collections
were I"leavily weighted to\oral~d. !i:.. ~t_~ since j.t was assumed that this
was the most important vector in the area. ~Iowever, most of the collec-
tions \vere made 1J.J ineJ..'J)erienced collectors, and the vel-Y large percentage
of A~~ ~e~~ t~~en indicates an unusually large population in tIle

villages, since this mosquito is generally quite difficult to capture.
Eleven strains of dengue virus \vere obtailled. from th~"~~"PO9ls of £i.
~1ffpti inoculated., an unusually high l:)8rcentage (See. Virus De pal'tme nt ,
Study 7). f~ contributing factor to t,l1e unusual !. ~e~t~ population
\olaS the very large number of earthenware jugs in the villages. These
wel"'e used for water storage, ,3.nd for the production of "nam pIa", a
fermented fish sauce. lIo!. ~~~ were found in the jars containii1g
fermenting fish, but a number of these had been discarded carelessly
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Table 1. Mosquitoes preserved for virus isolation, Surathani Province

~-~E- ~~ -1;)~_6J:Y~,g,

188
8
9

24
2
3

127
140

5
17

.84
62

2
22
58
47

436
280

7
4

-1:i

~e..§. ill_~1&
~ ~esm_dtej -Aedes linoatooonnis ..

~ ~~s. n.iy-e~*

kd~ ~eF_i_oL~,"&~d~..§.
Aedes vexans
& ~~~ b j.Y -0 P-Y'~
Ano'plieles kochi
~Q:Pi~~ ~~j;.~
~h,f:~ mi_l:ippj.I1~n~~
~ophe=l~ .s~~1:l~_n_s.i
~~~~ val:!US
!..!l!!.~e ~ £i!~ ~
~-~~ !!l?:.g!l~
Q1b1.~ ~~w.JJ§..
Culex fuscocephalus
~~ ~lj.iJ:Y§.
~A pseydQYishnui
Culex sinensis
~:"i ~&-;nrotmrnchU13
1:fan§onia ygif9rrAi.s-

Total 1,540

species complexi~
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Table 2. MosquitQes collected for virus isolation, :.ayong, Thailand

November 1963
Females ".~ %Species

June 1962
Females %

".,-~- ---=..a- .--~~~--- ;-- ,;

~

..1,220
.-

~'"" 1ou.-
3.0

25.1
3.6

812
10
41-.

12
63

1~429

45
13

33.5
0.4
l.7

53
1

450
65
3

-
0.5
2.6

58.9

1~9
0.5

~~A~- ~.!3~~
~- !!l~d_i_9-~ELaA~
~.f!!9:f!J! Y~~IJl3-
~~ 1.e~ E.m!.s.
Amirreres subalbatus-= ~ ~..-

Q1!;l~I:. ~-~q~~~
9-~ ~licl~
Ql!1:-el';. g,y.;j.J1-9...tJ:..e_f_~Q_i_~
Culex si tiens

~ii£ ~~iio~~~
£:1:I.11sonia uniformis

.
Total 1,792 2,425

2.2.7



and had become filled with rain watel~. The Rayong area \Jas revisited
in iiovembel~ 1)63, and a list of the species collected at that time will
1~ fOund in table 2.. These mosq.\litoes 118.ye not bean.tested as yet.
The A. ~~~ population was again lugh, alt11ough more 9.. ~I}.g.\;.eJ'M-~2-~
were collected at t1.1at time.

~: The collections which f,ollow were all mao.e ~J the same team of
experienced collectors, who alterl1ated assi~Eaent between Banglcolc and the
areas discussed. The colJ_octions are therefore roughly comparable,
although d-ifferent amounts of time were devoted to the various collection
sites during the year. The species composition through the year has
been computed for the more frequently visited sit~s. ~1 and ~imal
biti~g collections were the most frequently employed techniques in each
of tIle areas.

lQ-9- f1g,...~l1.g§J-t.oJ-- P~l1~t- ~~_PJ:qy~_c~
,.

This is a ,coromunity approximat~.ly ten miles north of the Bangkok
municipal limits'." It viaS selected. for study in 'April 1963, in the
belief tl1at the linear nature' of the COffimWlity (along a major klong or
canal) would ~adily permit a detailed. study of t'hc mosquito population
throughout the yeal.. It quicluy became apparent that the area was
unsuitable, since lligh evel~ing winds along the "canal severely limited
the mosquito catch. ~ ae~t! and ~ ~n~S~~~~ were the
mist abundant species present, and no viruses wore is olate 0- from them.

~~~--1ll.L~cl~ Prpvi~

1-1. comple}~ of villages along ti1e iienam Chao Phrya, the principal
river of the central rice plain of Thailand north of R~ngkok. The
area is eA~remely fJ£~t, and very little above sea level. Almost all
of the plain is devoted to rice cul~Gure, with trees found only along the
river and cap~ls, and in the villages. Collections were begun in ~~y,
Ic~63 and continued for at least part of each rnonth Ulltil November 1963.
Over J-4,OOO tema.les '~re preserved for virus isolation and. turned over
to the Virus Department. I'To viruses had been isolatecl at the time of
this report, but the series was incomplete. Iil table 3 it will be noted
that the number of A. ~~ for tIle entire year was sli2htly more than
tIle nwnber of 9-. ~n~.f.a.s_~i~J._~, whereas in Ban.':;l~o!c (Study 40) 9..
g!;!;..~~_f~_~ exceeded !. ~~~~ over ten to one. Tllere is far less
breeding of ~. ~ui_nQue.f~sci~t~~ in tlLis more rural area. On the other
hand, the relative proportion of ~~e.l~Jl species was quite high. Most
of the ~h~_~J! were collected in animal (cow) biting collections, and
most 1~re rice padd.ie breed_ing species.
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Table 3. Female mosquitoes preserv.ed for virus isolation, Bang-pa-In
Ayudhya, Thailand. April 196.3 to tIal~ch Ij64.

Species
~. -~ -_c.

Fema.les Percent of Total

1,892
28

205
1134

4
222
133
391
192

1,321
4,763

7
J2

505
696

1,755
235

J-,375
J24
23/+

13.3

::1..1+
1.3

1.5
0.9
2.7"
1.3
9.3

33..4-
3.5
4.9

12.3
1.6

.-9.0
0.9
1.6

~<ie.§. ~~1!YPj;.~
~!J!}.§. ~J.~9.l?1-Y_~
@~h~_l_~ ~~.,§..
&1..Q:Q.h.e_J.e..§. ~.!J?-~-2§j;;J:~
~Le~ ~~li~At~
A!lq~e..§- ?:]:'m-~
&1~$~ ~1:-:r-~
~Q.,pl1.e~ ~~&~
Anoph~~ §jJ;}.!}P1?2:§.
Anopheles SUbDictus
~~ ~i-'~---
Armigeres subalbatus
~i.~~~m!~
~~ ~~~J2.h&.U:§.
~~ ~1~
9J:l_~ 9.1!.~rt9.1c1:~f~~c~a ~~.2f. ~~~ .

9..u.~.£ gj~e_n_iorhynchu~
~_Qll.ip:' ~~~
Mansonia uniformis~-- .-~-

Total 14,278
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P -~q ho.n&--~~:!c .9... ~I:g',!!.j,_c -~l? -~Q. -'J}J?~~cr9Y-~I;l- c~ -

This village is some 100 kilometers,nort:1east of Bang-Pa-In, but
quite different i11 general cha.rac-ter. It is located near the edge of
the Kora-G Plateau, which rises abruptly frorfi the ~~nam Chao Pl~
plain. During the most of the year t11e area is considerably drier than
the p12.in, with few wate~ays. Tree covered hills come quite close to
tl~e town, vThich is largely conceht-ratecl along the only- ma-jor hlghway.
Collections were made at freCluent intervals from April 1963, to l~rch
196!~. The specimens preserved fOl' virus isolation are 11sted. in table
L~. It is particularly inte~stin~ to note th~t Pal~chong- is ldcat~d in
an area no:torious for malaria transmission. The town itself is apparently
not in tl~e tl'ansmission zone (see stud.y 110. 51) ~ bUt it 'l1as' been sprayed
with DDT t:°r a nUDlbel~ of years. Despite this, large numbers of A.
~gy~ii. were fmL~d. The population proved to be resistant to DDT (Study
I'io. 50). The percentage of ~_ORh~_~J! species collected was much lo\ver
tha11 at Bang-Pa-In, D.nd neither of the !alown malaria vectors -in the area\~s collected a.uring the stud~T. '

.0: v

The follmling areas were visited on a much less eXtensive schedule
tl1at Pakchong or' Eang-Pa.-IrJ., most of them being visi:ted lJUt 6nce. during
the year. .These collections were intended clliefly to give a rap?-d
impressi°rl; of the mosquito population, including the in"cia.ence ofii.-y-cle.s.
~~ElI!-~i_, a?c1 to provide adrl.itiOl1B.1 material for ta.xonomic and mosquito
distributlon stucties (Study No. /~7). Tl1e collection records for all of
the remo.in:ing 10cJ.lities have ooei1 grouped. togethe:r in table 5~: It
..Jill be i10ted tilat the total nunlber of most species" is quite small, com..
pared "GO tl'1e localities dj.scussed above. Processi11g"of -G.4~ mosquitoes
from -Ghese collections for virus isolat5.oi1 was not completed at the ti.-ne
of this repbrt.-

m.~~.t_l~'.;'~.lf.e.Q. lies just l'lOr-G~l of &nglcolc on the flood ph1.in of the Menam
Cl1Z.O Pl~. The collection site l~":'.:~ along °l:.he river, and closely resembled
that at Bang-Pa-111. Collections 1Irere made in the aorea p3.rtio.lly because
of l'Gports of malal'ia t:lere in recent yellrs for Wllich t:18 vector was
wlknown. Th9 onl:r unusual fe~.ture of °t.l"l6 collection vms the large ...
proportion of 9.. ~.r.i:G.e._e_n.i~o.r.l~1.c"illl~. found.

H§.~~~~t..1..Re~_c.;;~h.!:..~~1'Ecl'f.1g21~r_ikl"t8:jl lie .1':'0 tIle east O,lld soutllwest
of Bangl~ok, alon3 the coasucl high,.my. ~.e~1P.s. a.eEY£~. was found iLl all
tl~e arees. An unusua]-l}' lcrge number of t~~n~.o.~.i~ were collected at
Petchburi.

2)0
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Table 4. Female mosquitoes preserved for virus isolatj.on, Pal{chong,
Nalcornratchasima, Thailand. ApriJ- 1j63 to f:Ial~ch 1964.

Species
'.--

,Females Percent of Total

~.., 

~_. -- ~ ..6 ~.- ~

6,408
6

.204
84
6
7

140
676

74
.3.31

11,8.38
20

566

31.5

1.0

0.7
3.3

1.6
5G.1

2.8

:t.~cl~ ~e~~~
~.li.~~t-W.JJP._~
A.~!1e...2. W~dj..~li_~~~.¥..
~~ :t~&oJlW_c_h_o_i~
&1.9.:PJJf'_~ ~_bj.},2f3tris
f!.11_o'p"~-~. ~~q
A!lop-~-~ §ll_~_i_c~~
~qe~ ~.§.
Armireres subalbatus~-~--- ~ W-c2-c_~_l'!§.

9~.!Jz QUinqJ].,e -~~t~§..

llil.~ &ll~i§.
Q..uJ.~ tri;!.c ~~Jli..9-rlJ.Y.rlcJl~

-~--- r___~---

20,.360Total

231



.1.('1

(D
r-/
..aas
~

-.:1-
~0"

or-!

§.r,
-r-i 

C
)

o+
a H

~
~001 

0
-r-i +

>

01(1\

~
~

-r-i 
r-!

>
r-!

H
 

-r-i
0 

H
~

p.
'"0<

(]) 
"'

+
>

'"0
C

) 
1:1

~
~r-! 

-r-i

g~E
-i

[/}(])tH
0 

0
+

>
-r-i 

01
;:j 

ro

g'~
0 

ro
s

01

~
g~
 -~

&
.~

232



Khao ~! ~, Ql!.Q1,..~ is the site of an intensive malaria-study (Study
No. 51). A few collections were made there in 196) to provide additional
baclcground data on the culicine population of the area. Although not sho"m
in the table a few!.. ~egypti were collected, too few for isolation-attempts.
The area is largely given over to tapioca culture, using land which was
forest covered until recent years. A.!. ~_lbopict~ (table 5) ~ was much more
abundant than!.. aegzQti, as noted elsewhere in sparsely settled areas.

Khag Y~i .~kQr~~Ehasi~ is almost due south of the major collection site
at pS;kchong. Th~ region is covered by large stands of virgin forest 'inter-
s~rsed with grass and savannah. A small number of !!, ~egypti were found
in isolated forest huts along the highway, but not in the jungle proper.
Ar!!!igeres ~1.lbalbat~f? was the most common day bitings~cies in the f<?rest,
and this s~cies deserves additional attention as a arbo-virus vectot suspect,
since it occurs both in the deep forest and in highly ~rb8.n areas.

.
Ko- Qhang zIra!1 is a-n island of'f' the coast of Trad Prbvince,. not f'ar ;from
the Cambodian border. Very f'ew mosquito collectibns ap~~r to have:been
made on t'he island in the p9.st, and most of the specimens collecteq in the
present study were save'd for taxonomic study. Collections were made in.
too. fishing and agricultural communities along the perime~~"!"of' t~~island,
and:along streams and trails leading inland_. Inner portions of the island
are still" forest covered. Twenty-eight species were colJ,ected, !3.;nd the
island appears to warrant further study from the arbo-virus viewpoi~t, since
in.a re4tively small area one finds elements of both urbah and j'~gle mos-
quito faunas. ., '

9~nt~ on ~he Distr!bu~siJ: ~~ ~~~,. '._-;,
.

One of the purp'oses of the study was to determihe the e~ent to which
~ aeRVPti occured in various parts of the' country, and to ~~I.a.te this
to the distribution of'hemorrhagic fever. Imtially, hemorrhagic fev~r .
appeared to be a strictly urban disease, restricted to the Bangkolc-Dhonburi
metropolitan complex. In 1962, however, the c.isease appeared in q~h~r parts
of Thailand, including some smaller towns along the main arterie's:;ot'.'ocommu-
nication. Generally speaking however, it did n91;. appe~rln ths'very :smallest
villages, nor ih isolated ~i3ts or dwellings in the, deep forest.

There is every indication that the distribution of: hemorrhagic fever
tends to parallel :the distribution of ~ ~e~ti,' wh,ich is almost
entirely an urban ~pecies. However, there a;~ still some puzzling aspects
to this distribution. Ifi one sense it is a clear-cut phenomenon, siAce r!.Q.
h~morrbagic fever has appeared in an area 'which did !!.9.:t. have ~~ ae~pti
present in -some .numbers. The conv~rse was not true however, since a, number
of conutiUnities were found (notably Pakchong) with very high P?pulat~ops of
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!. aeflYPti and little or no hemorrhagic fever. The results of serological
studies on the Pakchong population qy t.he VirUs Department may help to
clarify this ma,tter when they become available. The relationshop of~.
aegypti to classical dengue infection was not e~lored during this study,
and the ~ttern of distribution of this clinical manifestation may also
proye to be of interest. .

.
...~. a~gvpti appears to have originated in Africa, and to have been

spread into SE Asia and elsewhere by the agency of human commerce. :The
time of its entrance into Thailand cannot be calculated.: a ~ this ~ate date,
alth~ghit was .first reported from tqi~ coUI}tr'J in 1901.. It may have
arrived much earlier in Indiqn or Arab sailing vessels. The inland water
commerce .of Thailand must have permitted its rapid spread, and the current
commerce in water jugs and other c.°ntainers capable of supporting. its growth
have permitted it to spread far inland. No. [h. ~f!:oT~~i were found in the
completely feral state during these studies. As noted above, a few specimens
we~e in ve~ isolated forest homes and farm houses. In each c~se, however,
these were on reasonably good roads, or close to them, andtl:lere was
evidence in the homes of frequent contact '-lith urban centers. In the
,fo~.sts, and in the suburban fringes of cities, !. ~egvptt is ~placed
by !. ~lbopict!!s, another member qf the subgenus S-.t~gQ!!!:y:i~. This species
is also capable of transmittj,ng dengue virus, and there is some e;vidence
that it may be the primordial vector OI the yirus in SE Asia. It
appaTeritly cannot complete sucessfully with!. ~egvpti in the more
developed parts of the cities, but there is no evidence that !. ae~ti
is replacing it in the jungle or more remote areas. !. albop~,
therefore, is much more likely than !. aegvpti to be involved in the
often postulated jungle cycle of dengue. Some small pockets of!.
~~oJ;!i~t!!s- persist even in the 'more' developed p..:.'lrts of Bangkok, wherever
bamboo is available as a breeding site and vegetati~n is well d~veloped.
It deserves additional attention as a virus vector, although p~sent
eV:l.de~ce is clearly against ~ts being an important vect_or- o.t hemorrhagic
fever.

§..~cr.: A large number of mosqui to .~ollections were n1ade in many
p&rts of Thailand from 1962 to 1904, and the females from the.se collec-
tions were frozen for virus isolation attempts whenever possible. .
Particular attention was given to collections of A. ae~p~, and the
distrj,bution of this species was fo~t:t. to exceed the distribution of
hemorrhagic fever. ,tIo evidence was found that ~~ ~~ is becoming
a completely feral'spec'ies in Thaj,land, and ,in jungle areas it is :replaced
Qy other species, particularly A. ~ic_~~. The bulk of the co1l.ections
are stil~ in fro~en storage, avmiting virus isolation attempts. However,
11 dengue s:t:!:'aifiS'were recovered from 13 pools of!. aef!!TPti colJ-eGted
in the coastal region of Southea$tern Thailand during a he~orrhagic fever
epidemic. liS a rule Anopheles mosquitoes were more common in the broad
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rice growing plains, ~~~ species in the open uplands, and 9~omxiJ!
and ~~Ji species in the forested areas.

Q..QDs..lRSj,Q.l'!§.:- ~ aegypti is widely distributed in urban centers and
along the main routes of travel in Thailand. The distribution of !.
aegvpii is not coextensive ~ith the known distribution of hemorrhagic
fever and furthe~ collections will be necessarf to delineate the extent
of~~a;ch.:-A considerable potential for transmission .of. the .arthropod-
borne viruses exists in all.of.the portions of the country examined.
No definitive conclusions on the eA~ent of infection in the mosquitoes
~ili';:be available until isolation attempts by the Virus Department are
completed, but dengue virus carrying!. aegvpti occur in at least one
a~ea outside of Bangkolc.
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