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ABSTRACT

SEATO Medic Study ilo. 47 Mosquito Fauna of Thailand

Project No. 3A 025601 A 811 Military ~1edical Research ProgramS.E. 
Asia

Task 01: Military Medical Research Program
S.E. Asia

Subtask 01: Milita~ Medical Research Program
SEASIA (Thailand)

Reporting Installation: US Army-SEATO Medi~al Resea~ch Laboratory
APO 146, San Francisco, California

Division of Medical Research Laboratories

Dep9.rtment of Medical Entomology

1 April 1963 to 31 March 1964Period Covered ~J Report:

Major John -~. Scanlon, MSCPrincipal Investigator:

Assistant Investigators: Mr. Sahem Esah
Mrs. Ramp!3. Rattanari thikul
Mr. Manop RattanErithikul

Reports Control Symbol: MEDDH-288

Security Classification: UNClASSIFIED

This study is designed to obtain information on the taxonomy and
distribution of the mosquitoes of Thailand. Mosquitoes were collected
in many parts of Thailand in connection with various disease studies,
or specifically for the purposes of this study. }~ny thousands of
specimens were added to the collections during the year, including many
associated sets of larval and pupal skins and adults. Additional illus-
trations were prepared for a projected handbook to the ~~ of Thailand,
and for a larger monographic work on the entire mosquito fauna of the
country. Reference specimens were suppliad to other cooperating insti-
tutions, and arrangements were made to extend the scope of the project
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to include a greater part of Southeast Asia. In addition to the
taxonomic study, observations \vere made on the biting habits, breeding
habits and other aspects of the biologies of mosquitoes in Thailand,
with emphasis on the species found in forested areas.
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~c~: To identify, catalog and redescribe all of the mosquitoes
of Thailand. ~lost of the specimens studied are collected in connection
with disease studies. Information is also assembled on the distribution,
breeding habits, feeding habits, and other aspects of the biologies of
the various species. The eventual goal of the study is the production
of a monograph on the mosquitoes of tile area, together with keys,
handbooks, and other identification aids for the use of workers in public
health and associated- fields.

Description: Mosquitoes are collected from many parts of Thailand in
connection with various studies on arthropod-borlLe viruses and malaria.
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Additional collections of a specialized nature are made to obtain
associated larvae, pupae and adults for illust:ration and for other
detailed studies. All of ~he .material collected is assigned a collection
number for use in cards ~nd ~corcl. books which 3.re. kept as permanent
records of the distribution and biology of the species ~concerned. New
species are described for ,inclusion in the final monograph. As specimens
ot: sufficiently good quality are accumulated they are 'sent to the 406th
Medical Laborat~rJ in Japan for illustration ~J a team of biological
illustrators.

..
~~: This program was great13r ex~ndE3d during the year and steps
w~re taken to change the concept of ope-ration somewhat. C.oliections
were obtained from a great raany parts of the coun"~rJr, and much gre"ater
emphasis. was placed 011 reared series and sibling series than in the
previous year. Several additional technicians achieved facility in the
identification of some of the complex species groups. The various
activities in the study lend themselv~s better to separate discussion,
as outlined below:

~n~~_R~~r!c~-,~tl.9.~ra~orial Report

During the year 4,695 adults were pinned and added to the collection.
Slides were prepared from 8,130 larvae and 366 male and felIi;ile ge_nitalia.
The slide prepa.ration particularly was at. a much higher level than last
year, and many of these tiere matched series of larval and pupal skins,
and the genitalia of the associated adults. CQlle~tions of specimens
for reference purposes were supplied to the 20th Medical Co. (Prev. Med.)
and the 406th Medical Laborato~J, Japan. The latter were in addition
to those specimens supp;l.ied to that or~nization for illustration.
Additional space was added for .storage of specimens. The emphasis of
the program was somewhat changed during the year, due to the recognition
of a large number of species j,:n the Thailand mosquito fauna which had
previous13T been known only from other parts of .\sia.These, added to
the number already known to 11ave t11eir type localities outside the
count~, indicated the 11ecessity for expanding the geographical limits
of the study to other parts of SE Asia. Preliminar:\r arr.angeme.nts were
made to obtain material fro~ adjacent areas of Asia, with the cooperation
of t.h~ R & D Command, Office of the Surgeon General. The final form for
these arrangements was still under discussion at the time of this report,

Dut 'some pre1imina~J arrang~ments were made. These will be discussed
below for each count~1 concerned. Dr. John Bellcin, University of
California 'visited the laborato~ in August and accompahied the principal
i:nyestigator to Ja~l, where discussions \1ere held on.ths form of
~llustration w~ch should be ussd in the SE Asia study and Dr. Belkin's
similar p1:'oject-'on the mosquitoes of middle America. Jeveral prelimina~
sketches were submitted ~J the artists, and these are stilJ- under study.
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~nRements_~tside Thailand

~i_etnam: The principal investigator visited Saigon in connection with
an investigation of hemorrhagic fever in Vietnam and discussed the
mosquito collection program with Capt. V. Lay, Entomologist, 20th Medical
Co. (Prev. IvIed.) and Dr. Do Van Quy, Chief, Department of Entomology and
Parasitology, Pasteur Institute. Both subsequently visited this Depart-
ment and examined the mosquito collection. Arrangements were made to
effect a continual exchange of material and both organizations were
supplied with a collection of Thai mosquito species.

~~~: Preliminary arrangements were made with the Director of the
United States Army ~1edical Research Unit, Kuala lumpur, to have Capt.
J. Gentry, Entomologist, assist in the collection of mosquito specimens
in ~~laysia as part of the routine work of the organization.

~: Type specimens were examined in the collections of the Zoological
Survey of India (Indian }fuseum) Calcutta, and the lhtional Ivhlaria
Eradication Project, Ne\v Delhi. Notes on all of the type specimens
still extant in these collections were made for inclusion in discussions
of the status of the various species in the final monograph. Several
types \vere found to be missing, presumably havL~g been lost in the
partition of India and Pakistan.

~: Various stages of forty one species of Anopheles were sent to
JaIBn for illustration during the year, and a number of plates were
completed, examined and returned to the artists~ Preliminary drawings
w~re made of ~~ikEi and- ~ species as a basis for discussion of the
final form of the proposed monograph.

~~~~Rr~SS

~hny species were added to the Thailand collection in the Department
during the year., Many- of these' are new reco:r!lsfor' Thailand, and, ~ny
'require confirmation' by examination of typ.e .matel~i&J..

I£~~lli~: These ve~ large and striking mosquitoes are not
important as dis~ase vactors, since the adults do not take blood. However,
they have been used. in Hawaii and elsewhel~. as mosquito control agents,
since the large lar\~e a~e predators and cannio3.1s. In 1959, Dr. E. B.
Thurman described three new spe.cies .of ~1'il11Cl~t~s from a limited
area near Chiengmai, each based on a single male specimen. Our collections
in the same area have produced the same species, along with the appro-
priate females. However, at least. eight additional species are present,
as well as five f,orms of the common 'tspecies" ~prllynch!t.e~ sP:J.endens.

278



Some of the complex relationships revealed can probably only be solved
~ sibling rearing, which is eA~remely difficult with this group. The
first eggs from a female of this genus were obtained late in the report
period, after two- years of effort. --:

Anopheles: A lcey to the ll.nopheles adults and larVae was con~t.ructed
by Dr.'. po Van Quy during his stay in the: Pepartment. All of th~ ',:
species ofAnoph~les thought to be present in Thailand are included~
The key is being tested by Department persolmel at p~sent, and a!te"r
modification copies of it will be available 'on request ~J interested
workers. As noted above; progress ~ros made in illustrating th~ adults,
larvae and pupae of Thai Anonheles during the year, several data led
studies were also made. "f[iblfnfi-rearings and examination of a large
number of specimens indicated that the several morphological forms of
Mophel~~ $ubpict~ in Thailand probably do not deserve taxonomic
recognition. Using two alternate forms of four select~(l taxonomic
characters, one "may construct eight hypothetical 'varieties' of Anopheles
eubpictus. All eight of these forms (six of which had received names
in various parts of Asia) were found in limited. area of Thailand, and
most of them have now appeared. in progeny from sibling ~earings which
are still in progress. The completed. study will be reported in, detail
at a later date. Sibling rearings of A.'1opheles barbirostrj.~ and its
dark-winged form Anophele~ campestris also lead to the conclusion tl1at
these forms may not be taxonomically distinct at the special level.
Several forms of ~n~~~e1-~ .iamesi were also found in the malaria study
area in Cholburi. The nlost extreme of these, \vi th an extra dark band
on the palp, might be considerec, a separate species, if the comple~
series of specimens had not been examined. The same was found to be true
of the 1I~~~};J.dQwil1mori" form of ~. maculatu~. A list of the species of
ArLopheles reported to occur in Thailand is presented in table 1. As will
be noted_; some of these records are quite doubtful. After the li~t was
p+epared an add_itional species of ~e_~, hitherto Imown only from
the, ~Jadras, India was found in Khao Yai iTational Park. This species is
still undel' investigation; as is another, app.:'"trent~y new and relate~
speci~s from South Thailand. .Both of these are tree-hole breeding sPecies.

~o_l~i.2~lap~ D_i~1?-1!t_:!:Q!! _Qt~die~

In coordination with the various taxonomic and c~isease studies, data
on the behavior and biology of the various mosquito species are asse~bled.
for futtire ~se. Some separate biolQgical investig~tlQnS are. also conducted.
T\-10 of these are summarized below from material being pre~red.' forpublication. .' '/'
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A working checklist of the Anopheles of Thailandl.Table 1.

Subgenus (~opheles) Subgenus (Qillia)

aitkenii aitkenii James, 1903 aconitus D~nitz, 1902
aitkenii benga1ensis Puri, 1930 annularis. Van der Wu1p, 3;884
a1botaeniatus (Theobald, 1903) balabacensis bala~censis Baisas, 1936
annanda1ei interruptus Puri, 1929 balabacensis introIatus Col1ess, 1957
argyropus (Svellengrebe1, 1914) culifacies Giles 1901
baezai Gater, 1933 fi1ipinae lvlanalang, 19.:iO
barbirostris Van der Wulp, l8S4 f1uviati1is James, 19a2
barbumbroSus Strickland & Choudhur~, jamesii Theobald, 1901

1927 jeyporiensis jeyporiensis James 1902*
brevlpa1pis Ro~r, 1924 jeyporiensis candidie~sis Koidzumi,bulk1eyi Causey, 1937 1924 --

campe~tris Reid, 1962 karwari (James, 1903.)
c:awfqrdi Reid, 1953 1. kochi D~nitz, 1901 u
glgaS formosus Iud1ow 1909. 1udlowae (Theobald, 1903)"-
gigas sumatrana Swe11engrebe1 and Ioo.culatus Ioo.culatus (Theobald, 1901), Rodenva1dt, 1932.1. maculatus vi1L'\1ori (James, 1903)*

hoqgkini, Reid, 1952 majidi Young a~d }lajid, 1928
iIidiensis Theoba1d.i' 1901' minimus Theobald, 1901
insulaef1orum (Swellengrebe1 .& pallidus Theobald, 1901

Svel1engrege1, 1919) pampanai Bilttiker and Beales, 1959
1esterl Jara1iae Sandosham, !959 phi1ippinensis ludlow, 1902
1etiferSandosham, 1944 ramsayi Covell, 1927
montanus Stanton and Ibcker, 1917 riparis macarthuri Colless, 1956
nigerrimus Giles, 1900' sp1endidus Koizumi, 1920
palmatus (Rodenwa1dt, 1926) stephensi Liston, 1901
peditAeniatus (Leicester, 1900) subpictus subpictus Grassi, 1397**
pursati Iaveran, 1902 subpictus indefinitus (ludlow, 1904)
separatus (J~icester, 1908) subpictus malayensis Hacker~ 1921
sinensis Wiedemann, 1828 sundaicus (Rodenwa1dt, 1925)
umbrosus (Theoba1d,1903) tessellatus Theobald, 1901

vagus D&nitz, 190?
varona Iyengar, 1924

1. Based on published records, the ,files of the National Malaria Eradication
Project, Thailand, and collections of the SEATO Medical Research
laboratory.

2. Doubtful record, additional collecting necessa~
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~~i_ng 1'!o~Qllitoes on Doi Pui. Chiengmai

During a two year period many human biting collections were made
on Doi PIli a 6,000 foot pealc just wes-t. of Chie!.lgmai~ A lower peak on
the mountain, Doi Sutep (4,000 feet) is the site of a famous monastary.
Doi Sutep is the t}~ locality for a large number of zoological species,
largely because of its ease of access from the city. A road l1as extended
to Doi Sutep for a number of years, and this was recently eA~ended to
the summit of Doi PIli. The mountain is also interesting because of the
range of vegetation which can be seen on its slopes. These are presented
in diagrammatic form in figure 1. The valley floor at Chj.engmai lies
at an latitude of 1,000 feet above sea level. The area was originally
covered with deciduous forests, .including teak (T~ctona grangis), but
almost all of the valley floor he.s now been cleared for agriculture.
On the lower slopes of the mountain there are remnants of Dipterocarp
savannah forest, but the soils are so poor that gro\~h is generally poor.
Pentacm~ ~;iamens!s and SJJ9r~a gl>tJJ_s~ are the predominant trees. On the
lower slopes of the mountain proper, broad-leaved decidupus trees
predominate, and there is a decided leaf fall in the dry months of February
to l'~y. At that time fires burn almost continuously on the mountain.
From around the 2,500 feet level tall trees, largely dipterocarps and'
large oaks being to predominate, especially in the shaded steep-sided
valleys which cut the slopes. In these patches of tall trees, the canopy
is almost complete, and while the ground dries soraewhat in the dry season,
it does not reach the sere condition of the lower slopes. In many pockets
on the slopes from 2,500 to 4,000 feet there are large stands of very
large, tall trees '(QJl~J:gl1S, C_~E_ta!!O~~~ and DipterocarE1!s), which form
a completely closed canopy through wliich verI little light pelietrates
to the forest floor. The upper levels of the mountain consist largely
of Opeii forest, including a number of small oaks, with a few pines on
the upper slopes.

EUrnan biting collections were made in the evening at the edge of
the city of Chiengmai, and in day and evening hours in the forest at
various elevations. All of the catches consisted of bare-leg c~llections,
with the collectors taking the females wl~ich c~ne to bite them in
chloroform tubes. A few collections were mad_e in plain glass tubes to
obtain females for egg laying. Collectors worked for on-half hour,
giving all of the females collected one lot numbel~. The quantitative
data from these collections are bein3 t8.bulated for publication, but a
qualitative analysis of the collection data is presented in table 2.
The town collections were made in the compound of the SEATO Medical
Research Laboro.to~ approximatel~- one lcilometer from the base of themountain. 

Cow biting collections were made at the same site, and light
trap collections are also available for later analysis.
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Table 2-. ~~n-biting mosquitoes, Doi Pui, Chiengmai.

Town 1500-2500 2500-4500 4500 feet
-1000 feet -feet f-e-e-t ---to summit--~ ~ --~ ~- --~~~

S PEG IES I~be r of collections gO 57 141 37

0
0
+
O.
0
+
+
+
+

0
+
0
+
+
+
+
+
+
+
+
+
+
+
+

0
+
0
0
0
0
0
+

0
+
0
0
0

0
0
0
+

0
0
0
0
0
+
0
0
+
+

0
0
0
0
+

0
0
0
0
0
+
+
+
+
+
0
+

0
+
+
+
+

0

0
+

0
0
0
0
0
0
0
0
0
0
0
+
0
0
0
0
0
0
0
0
0
0
0
0
0
+

0
+
0
0
0
+

p
0
+

+
0
0
+
*
0
0
0
0
+

0
+

0
+

0
0
0
0
+
+

0
0
0
0
+
0
0
+
0
+
0
0
0
+
0
+
+

Anopheles (anopheles) aitkeni
annandale i
argyropus
barbirostris
barbumbrosus

."- nigerrimus

peditaeniatus
sinensis

Anopheles (cellia) aconitus
balabacensis
je;}rporiensis can.
karwari
kochi
maculatus

philippinensis
splendidus
subpictus
tessellatus

vagus
Mansonia (Coguilletidia) crassipes
Mansonia (Mansonio!des) annulifera

dives
indiana
uniformis

He i zmannia aureoc hae ta
covelli
conmnmis (of.)
mattinglyi
metallica
reidi

sp.
Aedes (~Iucidus) ferinus
Aedes (Finlaya) alboniveus

albolateralis
assamensis
aureostrai tuB
c11rysolinea tus
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Table:2 (Continuation)

Town 1500-2500 250~4500 4500 feet
1000 feet feet feet to summit-, ~ ~--'=-~

SPECIES l\fumber of collections 80 57 141 37

+
+
+
~
0
+
+
0,

0
0
0
0
+
+
+
+
+.
+
0
()

0
0
+
+
0
+
+
+
+
+
0
0 .-
+

0
0
0
0
+

0
...

+
0
+
+
+

0
+
0
e
+
+
o~
+

0
0
0
0
+
0
0

+
0
a
a
+

0
+
+
+
+.
+
+
a
+
+
+

a

0
0
0
0
0
0
p
+

0
0
0
0
0
0
+
+
0

+

T
rO:
0
0
+

0
+
+
+
0
0
+
,0
+
"-

+
+

e1siae 0
fee grade i 0

'" '-- --£orIIibSensis'--O

harveyi 0
khazani 0
macfarlanei 0
niveus (s.l.) +
pa11irostris 0
pseudotaeniatus 0
saxicola 0
shortii 0

Aedes (Stegomyia) aegypti +
a1bopictus +
aru1andalei 0
mediopunctatus 0
subalbopictus +
vittatus +
w. albus +

Aedes (Aedimorphus) medio1ineatus +
taeniorhyn. .'+

choides
vexans +

Aedes (Neome1aniconion) lineatopennis +
Aedes (Diceramyia) iyengari +
Aedes (Aedes) andamensis +
Arrnigeres (Arrnigeres) aureolineatus 0

durhami 0
rrelayi 0
suba1batus +
theobaldi +

Arrnigeres (Leicesteria) annulitaris 0
dentatus 0
do1ichocepllalus 0
longipa1pis 0
magnus 0
omissus +

Arrnigeres(Leicesteriomyia) flavus 0
Culex (Culiciomyia) pa11idothorax 0
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Table 2 (Continuation)

Town 1500-2500 2500-4500 4500 feet
1000 feet feet. feet to summit~~- -

SPECIES Number of collections 80 57 141 37

Culex (Culex) +:0

+
+
+
+
+
+
+
0

+

0--
::

0
+
+
+
0
0
0

0
:~:--' ..0

!~..:'-.~.-o'~;.~::' 
'0

~~-"-:'~'-::-+
0
0

.0
0
0

+
+
+
+
+
+
+
+
+
+

annulus
ba .';.'1' .

rFal;tl.:l.1. 0-

fuscocephalus .:-

gelidus
pseudovishnui
quinquefasciatus
sinensis
tritaeniorhychus
whitmorei
a r gy:I:11ruSUdaya

SPECIES TOl'AL 44 IfJ 44 19

-"-'-..:~:..

--0_- ._.
~~..:~.;;.!

.~.:~: 

~::.t2:::-~~:;~L
-..:-:, .! ': ;~. "
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The total number of species for the first three levels (Table 2)was almost the same, while the number dropped of sh3.rply for the upper -

levels of the mountain. The number of collections at each level was
not-equal, since collectors were engaged in other studies which brought
them to cel~tain sites more frequently tl~ others. However, the man hours
at each level was sufficient to sample the population.

Relatively few species were found at all levels. These included:
~opheles macula~, ~g~§3 ~p~t~~lis, ~. ~lbopict!!s, ~. ~-albus,
Armi~eres subalbatus, ~-. omissus and ~ pseudoviShp1;li. Of these,
~. albopictu2 is almost cert8.inly a vector of dengue virus and ~oE~~~
macula tus is know to transmit malaria in parts of SE Asia, although not
widely in Thailand.

It should also be noted that the species and genera represented in
this human biting collections are a relatively small portion of the total
mosquito fauna of the area. The biting habits of many of the forest
species remains unknO\ffi.

Anoph~19S : Most of the Anopheles species were taken on the lower slope
and town area. The~e are predominantly surface water or rice field
breeders (!. arrJ:VroQgs, ni~rrimus, ooditaeniatus, sinensis, aconitus.
.;evporiensis candidiensis, koQhi, philippigensis, subpictus ~ tessel~~J:!s)
c8J1QPheles vagus penetrated much further into the forest then had been
expected, but it is a common species and capable of breeding in a variety
of places. Anopheles annandalej is a tree-hole breeding species, generally
found only in heavy forest. Anopheles ~rbirostr~, aitkeni and ~rbwn-
£rQ[ breed generally in pools and seepages along streams in the forest.
~rbirostris is also found in open areas, and it was somewhat surprisj.ng
to find it missing from the to\Vn collections. A. balabacensis is a
potent malaria vector in some parts of Thailand:- It is generally found
under forest cover in the foothills, breeding in small pools along streams
and in seepages,

~~: The finding of ti. QIassipes at the 2,500-4,500 foot level in
heavy forest was somewhat surprising, since this species, along with the
other Mansonis species listed., breeds in ground pools covered with floating
vegetation. These species are important pests, and transmit filariae in
low4nd areas, hilt they generally do not enter hill forest.

HeizmaPDia: The members of this genus are almost entirely restricted to
the forest environment. They breed in tree holes and bamhoo stumps,
but the breeding places of many of the species remains unknown. Since
they feed readily in the canopy it is possible that breeding occurs mostly
in tree holes high in the forest. In many ways these species resemble
the Neotropj_cal Sabethini, both in morphology an biology. Their role in
disease transmission is urucnown, but their 11abits would additional attention.

286



~: The single,~i.C;!u.§. species feeds chiefly on domestic mammals,
but Sometimes fecds'6n 'man. 'It is not a forest species. i:The E!hla~
species, however, are chiefly forest inhabiting, as can be seen in the
table. The occurrance of ~iy§~~ and ~o~~e~l~J closely related
species, in the town area is interesting. It is probable that a number
of species are covered qy these two names, as the taxonomy of the group
is difficult and incomplete, and the females are espe,,:.allydifficult to
determine. All of the other species ~lere talcen in the forest. Consi-
derable information has been accumulated on the habits of these very common
.f9..r~st; mQsquitoes, and:this. will be ~blished in detail. Some members
of the genus are very important human biters in the jWlgle., and they
deserve considerable attention as potential virus vectors. The Stegomyia
species, on the o~her hand, include tlw known vectors of dengL'.e virus,
aeg.y:pti and a_lbopi_c~l!:~. The distribution of these species has been
discussed in the report of Study l~o.42. All of the-species reported from
the forest are tree-hole, rock pool and bamboo breed~J:'s. They were
occasionally talcen in large numbers and may be important virus vectors
within the forest. They were more restricted to the middle slopes than
the [inaJva species. Aedes vexans is a common forest species over much
of the world, although it is also found in rather open areas. The other
two !ie_d_i:!Il9rEhu~ species are more typical of the open or scI1ib type of
terrain than the forest. The same is true of ~. ]l~neato~hriis and the
finding of this species at 2,500-4,500 feet was surprising. M~.~engeri
is a forest fringe species, but its habits are quite poorly known,.

Arlni!!.e~;.§.: In the.subgenus A:rmigere~, one species, subalbatu~, has
an ~xtremely wide distribution. It creeds in artificiq.l containers, tree
holes and bamboo sections, and is a persistant biter of man wherever
encountered. There is a possibility that several species are still
masqueradihg under this name, despite recent intensive work on the group.
The b~he~ members of the subgenus are primarily forest dwellers. Members
of th~f.6ther two subgenera are bamboo breeders, and all of them will
attack man in some numbers during the day in the forest shade. Armigeres
~~YU~ may be particularly abundant in forest areas in or near .bamboo
thickets.

~~: Almost all of the ~ (~) species are abundant to e~remely
ab1.Uldant in urban areas, barraudi being the only e)~ception among the
species included in table ~-.~ considerable concentration of ~
species at the 2500-4500 foot level in the forest, however, is tme~cted.
9.. a~~lus and ~elJ,dovi~hnu.i were r.:arti~larly abundant in the deep
forest t. Often the most abundant night biting species. Several of these
speci~s are proven or suspected vectors of Japanese encephailitis viros
and oth~r viral agents. The distributj;on qf these viroSes. in the forest
elJ.yi:rQnm~nt is unknown, but birds are 'beli~ved to be involved in their'
dissemination, and it fs__.interesting to n'q-te that, annulus and useudovishnui

.,; ,-

were captured feedJ.ng in the forest b'anow~
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~: The species captured is tentatively identified as al~gv~~,
appears to ciffer slightly from that species. -l-'Iembers of the genus
appear- to be restricted to forest environments, where they are
occasionally feed on man.

As. noted above, the quantitative aspects of these collections,
id~ntification of some of the species are still in preparation forPtiblication.

~rI!..-~en for~s~.

0 0_- -A number of workers have reported using bamboo sections, rubber
tapping cups and other devices in s\lrveys for mosquitoes in tr6pic~lareas
of Asia and Africa. However, most of these reports have been from areas
where mosquito breeding was continuous tl1rough the year. On Doi Pui,
described in the previous section, the forests, even where listed as
evergreen, d~ out to a considerable exteht during the year. So much so,
that larvae of treehole breeding species become ve~ difficult to find
from roughly December to June. During that period most treeholes and
oombOo seetions become extremely d~ and many of the open slopes of the
mountain are burned over by brush fires. A number of bamboo sections
and clay_bowls1..rere set out at various levels on the mountain, filled
w~th stream -water and examined weekly to determine which species of
mosquitoes might breed in them when breeding in nature was at its lo\~est
point. Bamboo sections were approximately 2" by 9", cut from T~s_~~.§.
siamensis, and_they were placed on the, ground at the foot of trees, -or
approximately five feet above ground level. The clay bowls were of local
manufacture, fired, and about 6" in diameter. 1'1. few bamboo section~ were
suspended from 20-85 feet in the ca~opy. There was little bamboo g+owing
in any of the areas surveyed, -and all of them were areas of rather dense
tree growth. Three of the four areas surVeyed were in the deciduous
tree range at 2500,3000 and. 3,500 feet altude. The latter was in a deep
ravine with sheltered bottom. The fourtll site was in a cirque, enclosed
~ granite walls and rather well watered, even in tIle hot drJ seaspn'~ The
ground was swamRY and a small amount of surface ,~ter remaineo- through the
year. Elephants had made a number of footprints in the area, providing
additional larval sites. :

.The collection records have been tabula~ed separately for these two
different sorts of area- the ve!"'J d!"'J "and J(ihe fairly moist. T1o~enty
species were found:ili the bamboo pots in the dry area (table 3), while
only six species were found in rock pools and a stream. bed nearby. In
this dry situation the bamboo pots seeme~ to offer to promise as a
survey tool in determining the breeding potential of ~~ ~lbopictus,
the ~rm;!.f!.e_~~ species, and the various Tripteroiges- species. The latter
g~nus,_4_oweveris Uilimportant, for/can' be seen in t~ procedirg stU4Y that
no Xripteroiges- fed on man during several hundred ma~nours of biting
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Table 'J. Mosquito larvae ~ artificial and natural breeding
sites, Doi Pui, Ch~e~gmai, March -June 1963.
(Deciducus forest at 2500,3000 and 3500 foot levels)

ITa tural.Artificial.,
Species !~-~fa:rv~ec -l-ra-me-li. i Bamboo-Gl~ound i Bamboo-5 I larvae i Habitat

1 !t ,

i i : i
A~des albopictus i .89 I 89 I
A~des e1siae -' -.
Aedes niveus 1
Aedes saxicola. -
Aedes slitJa.lbopi6-f,us -
Aedes w-a1bus 5
Anopheles barb~brosus -
Mophe1es macu1atus -
Armigeres annulitarsis 2
Armigeres dur~mi 4
Arnligeres flavus 2
Arrnigeres magnus 3
Arrnigeres suba1batus 31
Armigeres sp. -
Culex brevipalpis3
Culex castrensis 2
Culex (Lophoceraomyia) sp. 1
Culex pallidothorax ...
Culex sp. 2
Topo~a sp. -
Tripteroides aranoides 136
Tripteroides hybridus 12
Tripteroides powelli 40
Tripteroides serratus 1
Tripteroides sp. 277

-
3

3

II-
I

-
2
9

19

15
47
1

14

4
3

122
7

72

176

: -
; Rock

; Roclc:I... -
I! -
l Roclc
I

! Roc~

-
-

-
6
i

1

--
Stream bed
Rock pool

Roclc pool

--

18Tot,,;}.l"Iarvae
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collections on Doi Suthep. No !!Lo~heles were talcen in ~he bamboo pots,
nor were any of the important ~ species which attack man. I~either
of these groups was expected to occur, since their breeding patterns do
not generally allow such behavior. Somewhat surprising was the fact that
only on~ of the important Finl~~ species was talcen. in. the bamboo pots.
Little difference was seen between the bamboo pots on the ground and those
at the 5 foot level in trees. ~rj.pt~~;rj;)~ species were generally a
little more abundant at the higher le1Tel, but the numbers of most of the

-~J;j!a,e..§:.~~._t9Q s~J.l. t~o perrrit_generalization ,-..

At the higher altitude (table 4) the effect of drying was much less
evident and 19 species appeared in natural llabitats, as opposed .to 20
in the artificial containers. The elephant footprints in particular
produced large numbers of larvae. These were chiefly Culicjnmvia
species. This same association of this subgenus with elephant trucks
has been noted many times in our collections. Clay pots were aTso used
at this altitude, and the larvae of several of the Finla~ species were
found in these, whereas they were not (as noted at the lower elevations)
attracted. to the bamboo sections. Aedes alboPlctus and ~~~
su~lbatu§. again predominated among the man biting species, and the use
of the artificial containers seemed to offer the most promise in searching
for these species. Both of these species, together with the ubiquitous
Tripteroides species, were found in bamboo pots from ground level to 85
feet from the ground. It is probable that much of the breeding of these
species takes place at higher levels in the forest thari can readily be
surveyed.

The artificia.l containers seemed to offer some advantage in surveying
for certain .man biting mosquito species during the dry season when the
adults are not prevalent, and when natural breed_ing is lacking or minimal.
Some of the more important species bred from ground level to at least
85 feet, which is in the canopy.

SYrnrnacrY: A large number of specime.ls \rere added to the collection during
the year including a number of new species, or species not previously
Imo~- from Thai~_nd. A. large amount of information on biting habits,
breeding places and distribution was also accumulated. Preliminary
arrangements were made to e1::tend the scope of the mosquito taxonomy and
biala&1{ project. beyond Thailand, and eventually to all of SE Asia.
Detailed studies were made in species groups in @9phele~, AQxorhvnclutes
and~. Prelimina~J results are presented on studies of mosquito
biting and breeding habits in the Chiengmai area. Illustrations were
prepareo. for a number of the ~~ species of Thailand for inclusion
in a planned handbook to the genus.
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larvae in natural and artificial habitats, 'Dei Pui,
4,000 foot level. .April- J~e 1963. (Evergreen
forest in depression)

Table 4.



CJ)~clu~iS>M: The mosq~i to fauna of Thailand is e~tremely.complex, and a

full understanding of :it will. require .much additional, collecting. Since
many of the type localities for Thailand mosquitoes are located- elsewhere
in SE Asia, plans were made to extend the geographical scope of the project.
There are a large number of species in forested areas wl1ich at-Gaclc man,
and w~1ich maJJ. be- involved in the -t-rensmiss-1on of a onurnber or- di'sea-se agents.

The potential mosquito vectors include species in the subgenera Stef!.om:'ri~
..and ~~y~ of the -gehlis:l:l.:_e~d§§:,-aha' in-the genera ~gerf3s and I-Iei~~11Pi~.
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