Materials and Methods

Collections and rearings. Procedures for collecting and rearing

were basically those of Belkin et al (1965), Preservation
of adult mosguitoes was donée by pinning method,

Slide mounts. All slide mounts used in identification were prepared

frcﬁ the following media :

1. Hoyer's media. /-,;'ﬁéi-ﬁ.
.-‘<:.}_!'H__ '_.l‘* -~
2. Canada balsam, e
i':| '_‘ v . . .
2. Grade & Canada balsam. Loakin T )
N 2
4. Euparal. S T

5. Gater's medig.

Preparations of specimens before slide mounts., Yhole larvae, whole

Qmed male
pupae, laval and pupal skins,~genitalia were prepared as

outlined by Belkin et al (1965).

The system of chaetotaxy and terminology of structural parts
of the adults, male genitalia, pupae and larvae used in this thesis
are mainly those of Belkin (1962, vols. I & 1I) and of Bram (1967,

wol - II, NCI- l}-



DISTINGTIVE CHARACTERS OF THE BENUS CULEX.
Adults !

The obvious featilfes of adults of the génus Ciillex are as
follows i Apical half of labium does not é¢urve downward; Posterip;
magin of scéutellum is ﬂistincﬁly trilobed with gsepdrated marginal
setae. Sgusmae are fringed with long hairs. Sypirsciilar and
postapiracular bristlesd are ab&éiti cell R, i5 always at least as
long as vein R2¥}. Pilelirdl &caled reducéd or absdénts: Pulvillis
dévelops below each <¢law ©f pretarsis
Pupae :

Pupal respiratory Hrumpet is alwajys with distifetive tracheoid
and pirnas Abdomipsl hair 9 on ségment VII and ¥TI1 are well
developed; far removed from caudblateral angle of tergite, BgtH
haeir 1; 2 - P are present at dpex of midrib of paddle.

Larvag i

Héad hair 3 = C always dufSﬁ?ﬂin Positiaq; proathoriicic Hairs
13 -« P abaé;ta” No abdemingl palimate hair_is geen, Siphon is
distinctive with an ﬂﬁfiéué atﬁacﬁed HQUQ a£ base laterally: Afessary
ventrolateral or wentral hairs are presernts

Male genialia 3

Practigér strongly developmd, paraproct with a conspidious
trafisverse ¢rown of numérous apical &pinés, denticles or spicules:
sidepiece with subapical lobe bearing spedialized Setae; cladper or

basimere inserted in a vertical plan®i phallcsome tsially complexq



DPISTINCTiVy CHARACTERS OF THE SUBGEHERA

Subgenus Culex Linnaeus 1756

For synonymy se¢e appendix

Female :

Medium to large sized species, Head. Proboscis with or without
pale dorsal band. Thorax. Scutum covered with very. dense scales,
with or without distincti  ornamental pattern: bristles well
developed op acrosticha:, anterior dorsc centra , posteriocr dorso-
centra- , supraalar, prescutellar and scutellar areas; pleurcn with
distinct scale patches. llings with or without distinet patches of
light scales. Legs with or without pale bands. Abdomen., Terga
with or without band of pale scales.
Hale

Palpus with 5 segments and usually longer than the proboscis,
without specialized or medified tufts of scales or setae, approximately
as long as the proboscis. Genitalia. Sidepiece with well developed
subapical lobe, at least 1 leaflike seta present; phallosome complex,
the lateral plate with both inner and outer division, splculose or
denticulose; paraproct crowned with a dense tuft of spicules, cercae
setae variable in pumber, basal sternal proﬁess well developed.
Fupae :

Metanotal hairs 10 - C usuelly multiple; paddle smooth,
without distinct fringe of spicules on outer margin, apé; rounded,
Larvae

Hair 1 - € varigble in shape and sclerotization; 5, 6 - C



strangly developea, branched and pectinate; 16, 17 - C absent.

Thorax., Hair 1, 2 - 37 single, pectinate, usually of the same order
and thickness. Abdomen. FPecten restricted within the basal third

of the siphon, ventral brush consisting of at least 10 tufts inserted
on the grid.,

Distribution :

The representatives of the subgenus are known from every
zpogeographic region. lembers of the subgenus are found throughout
Thailand.

The subgenus Culex may be divided into 2 main groups, pipiens -
group and sitiens group.

FIFLENS - GROUR

Adult :
Hegdd? Proboscis entirely covered with dark scales. Thorax. At least

1l bristle fresent on lower mesepimeron; tarsomeres without distinet

rale rings.Abdemen Terga with or without distinet transverse pale bands.
Larvg

Head : Hair 1- € usually fine and tilamentous, slightly pigmented, if

40 not sc some characters are distinguish.

SITIENS - GROUFP

Adult :

Head : Proboscis with a median pale band. Thorax. Lower mEEEPimeron
bristles absent; tarsi with distinct or indistinet pale rings. Abdomen-
Terga always with transverse pale bands.

Larva :

flead : Hair 1 - ¢ always distinct, usually moderately or strongly pigmente. -



Subgenus Culiciomyia Theobald 1907

-For synonymy sSee appendix

Female :

Usually small to medium sized species. Head. Proboscis
unbanded; Thorax., Scaling paltern of the acutum wvery dense, smooth
in appearance; acrostichal bristles nol developed except at extreme
anterior end gnd rarely wezkly near prescutellar spzce, pleuron
without distinet scale patches; usually 1l or &2 strong lower mesepimeral
bristles present; wings with the_dnr;al plume scales short and rather
broad; lege without pale bands on tﬁe femur, tibia cor tarsus.

Froboseis with a median tuft of several long, ventral hairs;
palpus longer than the probosris, with a single row of leng hairlike
scales obvicusly flattenad and Widenegear middle on the ventral
surface of segment III;:aﬁtenna plumose, slightly shorter than the
proboecis, QCenitzlia. Subapical lobe of the side piece with strongly
developed setae and with or without a leaf=like seta; clasper
variable in shape; phallesome simple, the Lateral plate with a strong
basal tooth and usually with a series of distinct denticles on the
lateral margin; proctiger with a2 dense tuft of fine spines, cercal
setae short, varied in number; basal sternzl process long, slender.
Larva :
Head: Hair 1 - C either fine and filamentous or robust;y 16, 17 - C
present, represented by minute spicules, Thorax, hair 1 - F single or

bifid; 2 - P always single; 3 - F single or branched, the branches



always much thianer than, and usually about half the length of } - P.
Abdomen with from 3 to 6 pairs of subventral tults inserted in a line
beyond the pecten; ventral brush consisting of 8 hair tufts inserted
on the grid; anal gills always longer than the saddle.
Pupa :

Hot study in detail.
Distribution :

The subgenus Culiciomyiaz is represented principally in the 0ld
world tropies, although a few species extend to Japan and 3 speéies
are2 found in the South Pacific, Collections to date indicate that
members of the subgenus are distributed throughout Thailand. (Bram 195?}.
Biology :

The inmature stages of speecies of Culiciomyia in Thailand are
found in a variety of habitats ranging from trecholss to running creeks
and swamps in tropical rain forests: however, the larvae are found
mest freguently in temporarﬁccumulation of water, usually with high
ocrganic content. Host prelferences and bionomics of the adult females
are virtually unknown, but species of this subgenus have rarely been
collected feeding on humans, even in area where the mosquitces are
quite numercus., Two species, pallidothora and spathifurca, have been
experimentally fed on human infected with Yuchereria bancrofti with
subsequent isolation of infective larvae from the mosquito. It is
felt, however, that these species play little in any part in the

transuission of the disease in nature.®(Bram 1967).



Subgenus Lutzia Theobald 1903
For synonymy see appendix

The following description of l[emale, male, pupa and larva are
coded from Bram (1967).
Female 1

Very large species for the genus with conspicuous ornamentatiocon
Hend. Probosclis with a péle median band of scales on the ventral
surface and frequently encompassing the proboscis; antenna longer
than the proboscis; torus with = number_uf broad scales on the inner
Margin. Thorax. Scutum with very dense sealing, usually with distinct
but.variable patches.of light scales: acrostichal bristles well
developed; but rather short, distinct pleural scale patches present;
4 or more strong, lower mesepimeron bristles present.
HMale
Head : Palpus and antenna longer than the proboscis, palpal segments IV
and ¥ upturned. Genitalia Subapical lobe of the basimere with
strongly developed setae, but without a leaflike Seta; distimere
nermal for the genus; phallosome simple; proctiger crowned with a
dense tuft of rather slender, short spicules; usually 5 or more short
cercal setae present,
Larva
Headt Head capsule elongate; antenna glabrous, gradually tapering to
a truncate apex, and not constricted beyond the insertion of hairv
1l - A which is short, single, simple and inserted on the proximal
half of the shaft; head hair 1 - € single, simple; 4% - C dendritic

with about 4 or 5 branéhes; 5, &€ - C single, simple, very strong and 1r . -
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16, 17 - C absent; mentum with wvery strong teeth; mouth parts
adapted for predation and mcouth brushes wery broad and lamellate;
integument of the hesd covered with a conspicucus pattern of minute
spicules. Thorax.Integument covered with a <sonspicuaus pattern of
very dense, small, sharply pointed spicules; prothoracic hairs
relgtively short, Abdomen., Integument covered with spicules which
are net nearly as apparent as those of the thorax; comb consisting
of a'b?aadly triangular patch of fan-shaped scales; siphon variable,
index.-approching 1 : 1, covered with a dense conspicuous pattern of
shérply pocinted spicules which seen- to be medified in the form of
reticulose platelets; approximately 10 subventral tufts inserted on
the siphon, pecten extending almost to the apex; saddle completely
ringing the anal segment; ventral brush consisting of approximatély
1% individaal tufts inserted within the grid.
Fupa :

Very large, but similar in chaetotaxy to those of the subgenus

Culex., Paddle broad.
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Subgenus Lephoceracmyia

Female :

Small to medium size species with proboscis and palpus
completely dark; length of antenna slightly greater than that of the
probosis. Scutum sparsely cavered:with narrow dark scales, rough in
appearance; acrostichal bristles abhsent, if present weakly developed
at extreme anterior margin of scutum or sometimes near the prescutellar
spacej dorsocentral bristles well developed; pleuron nermally without
distinct scale patches.

Hale :

The most distinction is the bearing of specialized or modified
tufts of scales and setae on at least 2 antennal segments, in between
flagellomeres 5 - 10. Genitalia sidepiece usually with a row of
strongly developed submarginal setme; at least a leaflike ssta
appears ¢n subapical lobe; phalloscme simple, consisting of 1 or 2
parts of lateral plate; proctiger well developed, crowned with a
tuft of seﬁeral rather strong, short bristles, 2 to 3 cercal setae
slways present; basal sternal process not developed.

Larva ¢ -
Hegd : Head hair 1 « G strorgly sclerctiged; 5, 6 - C strong, long,
more or less pectinate, subequal in length; 1% - C weak, with from
2 -= % branches, at least 2 of them strongly divergent. Thorax hair
i, 2, 3 - P glways single; > - P very fine, considerably shorter
than 1, 2 - I cceasionally branched. .ﬁﬁdumen cumb scales with at

least a well developed fan-fhaped scales type; siphon well developed,
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with 3 or 4 pairs of subvéntral tufts, usually inserted in a lire;
pecten always presenty ventral brush consisting of 10 or more tufts;
saddle completely ringing segment X.

Distribution :

The subgeniiié Lopliogetsomyia is restricted predﬂminantlf to the
Oriehtal; Indomaldysn, and Australasian régions Hf the 0ld Werld,
In Thailand, represehtativeé of the subgenus are found throighaout
the counfry. Collegs (1965) has postilated that the subgenua originatled
in Southeast Asig as a derivation of the stem that indludes, Nedculex,

siochthopenes; and Syliciomyia. (Bram 1567).

Hapitat and Disease rélation ¢

Larvae of the bubgeniis Lopheceracmyia have been collected from

various ground wsiter habitats; natural containers such as tredhales,
bambeo internodes, rockholes etds; and pitcher ﬁi&ﬁts. Very little
i% Knéwn about the biting Habits of females. Adiilts of seme species
are known te dttack mah in the feorest. Females nay feed on frog and
widl birds &r other vertebrates. ,

Thiee arthropod = berne ¥ifuses {Baksu, Ketapang, afid Bebaru

viruses) Kave been isolated from species of the subgenis Lophéceraciyia

in Malays bub the mosquito species were nét detefminied; hor were host
felati?ﬁships fulliy investigateédj however, antibodies te theseé ?iruses
have beeh identified fiom humaiis ¥ Halaya (Bras 1967),

Thé Subgemis was subdivided irte fraddatiix grobp and mammilifer
groups Ghatracters of the twe groips which is bated only on the male

antefifia .and palpys are as follows 3



The fraudatrix group: Male antenna with plain torusg palpus
with basal fingerlike process.
The mammilifer group : Male antenna with prominence on inner

side of torus; palpus without basal fingerlike process.



Subgenus Mepculex Dyar 1305

For complete synonymy sce appendix

Female : _
liead: Smell, dark species Head. Prcbosci;“unbanded, palpus uniformly
dark. Thorax. Doreccentral bristles well dewveloped; acrostichal
bristles wepkly developed, present only on the extreme anterior edge
of the scutum; pleura without any crmnamentaitiocn; legs uniformly dark..
Abdomen. Terga with indistinct narrow, pele, hasal bands.
tale

General appearance like female. Head. Palpus % the lenght
of the probosciz; antenng without specialized scales or setaso.
Genitalia. Sidepiece without scales and without prominent submarginal
setae; clasper normal; phallosowme simple, ovoid and covered with
many stroog denticles, particularly on the inner marging proctiger
crowned with a tuft of short, stout spicules; hesal sternal process
not developed,
Larye,
Head :Usﬁally dendritic beyond the basal half., Thorax. Heir 1, 2,
3 - P single, but 3 = P about helf the length and width of 1, 2 - P.&Eﬁgmﬂp
siphon very long and narrcw, with 5 pairs of subventral tufts; pecten
restricted within the basal third of the siphon; seddle completely
ringing segment Xi; ventral brush consisting of apprﬂxiﬁatelj 10
individual tufts of setae,

Distribution.

The zubgenus Negculex is predominantly Ethiopians, but



representatives are Known from all mayur zoogeographical regions.
In Thailand, species of the subgenus, primarily brevipalpis, are

distributed throughout the country, {(Bram 1967).
Biology

TLittle is known of the biclogy of Oriental species of this
subgenus. lLarvae are usually found in containner habitats such as
tree holes, bamboo interncdes, and restricted ground waters. Host
preferences of the females are poorly understood, but man is rarely,
if ever, attached. It is possible that the females feed to some
degree on amphibian and reptilian hosts. Although there is presebntly
no indication that species of the subgenus Neoculex play any role
in the transmission of arthropod borne viruses in Thailand, viruses
for which neutralizing antibodies have been found in the human
population, have heen isolated from species of the subgenus in
Mocambique and South Africa (sce for example, Worth and de Meillon

1360). Coded from Bram (1967).

7032



Subgenus Mechthogenes Edward 1530

1530 Culexmtﬁﬁéﬁ¥ﬁﬁgenes} Edwards, Bull. ent Res. 21 : 305

Type apecies : Culex malayi Leicester.

Female H .¥ery small spec1es wlthout dlstlnctlve nrnamentatlon.
EEEE_ PfonSCLS and palpus completely dark: antenna lunger than the
.;rubuscis. Ihorax. Acrostichal, anterior dorsocentral, .pnsterlcr
dﬂrﬂucentrala pupraalar,.énd prescutellar br;stles well developed

pleurﬂn jjthcut distinct scale patches, 1l strong, lower mesepimeron
hrlstlerprﬁsent; legs cnmpletely dark, |

vale. . .

Head Paipus lesa than E the length cof the prnbosclﬁ' antenna plumosc.
w1thout ﬂpEGlalled or modlfied scales or setae. Genltalla. Sidepiecs
wlthnut Eeales or dlstlnctlve sﬁbmarglnal Eetae; subaplcgl lobe

hav1ng strnngly develcped setae; claspe; i?regular_in shape; phalloscrc
slmple, elongate wlth dentlcles, frcctiéer erowned ﬁith_a tuft of
rather short gplnes; E or j cercal setae present; Qaﬁa} étérnal
process nﬁt.dévelopéd- |

Head : Head hair 5, 6 - C Shurt weak, 3 - C apout half gﬁé.length

~of 6 - Gy b - c blfld the branches strongly dlvergent' iﬁt.l? -C

present dlstlnct. Thorax. Halr 1, 2, 2 - P 51ngle, } - P approximately

half the length and Wldth of 1, 2 - P. Abdnmen. Eecteu restricted to 2

the basal fuurth of the slphon, 1nd1?1dua1 pecten tooth with several

broad basal barbs and a dlstal lateral series of fine, parallel spines.



Distribution :

The subgenus Mochthogenes is re_stricted to the 014 World tropics.
Species of the subgenus are founa throughout Thailand. {Bram 1967).
Biglogy : |

Bionomi¢s of the adults of this subgenus are virtually unknown;
however, females have never been reported feeding on man. Larvae
have been collected from e wide variety of habitat in Thailand,

ranging from stream margins to rock pools, wells, and ponda. (Bram 1967),



DISTINCTIVE CHARACTERS OF THE SPLCIES

STTTENS GROUP

Culex (Culex} mimulus Edwards 1915

For synonymy see appendix

HATERIAL EXAHINED : 15 Jgaﬁ 15 ﬁ;ﬁ 5 associated pupae and larvae skins;

30 larvae.

Female :

Head : Proboscis with broasd pale band; palpus with several scattered

pale scales, Therax. Scubum covered with golden brown scales, pessessin:
of indistinet dark and pale areas:; dark in the fosszl area, postericr
dorsocentral and arcund the lighter ascales of prescutellar space;
lighter with scattered pale scales on the anterior promentory, posterior
fossal area, supraslar area and arcund the prescutellar space;
occasionally pale scales form borderlike on the humeral and postericor
foesal area; integument of the pleuron light brown, no lower

mesepimeral bristle, and with indistinct darKer area present particularly
on the sternoleuron and mesepimeron, dense patches of pale sgales on

the upper sterncpleuron, posterior sternopleurcon and several scales on
the mesepimeron. ilings. FPatches with light scales are as feollows :

first patch begins from costa through subgosta to R, {(occasionally

1

costa and Rl indistinct); second spot obviocusly seen in each specimen

from costa through suebeosta and Rl and socmetimes through the distal

] R
third of 243 and base of fork RE' Hﬁ'

usually of H4+5; Cuy; and proximal half of anal vein pale, (occasiopally

the apical spot guite variable,

fringe spot appears between the tip of Cuy and CuE}. Legs. Tarsomgre
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I - LV with narrew basal pale band. Abdomen. Terga dark, with

narrow basal pale band;

Hele

Head : Palpus with a broad, median pale band on segment IIT. Genitalian
(figure 3 ). Sidepiece with well developed subapical lobe,? setae e
in {g-cﬁzgroup, seta a 15 blunt, shorter than setzae b and ¢ which
hooked apically; % setae in {(d - f) group, subegual in length, a
leaflike seta g rather broad, and a slender gently curved setm h;
clasper normal in shape, with 2 subterminal setae, inner division of
the laterzl plate possess 6 sharp denticles, the spiculaée portion
8l50 bears toothlike apically; proctiger c¢rowned with a strong tuft
of Epines, with a terminal spines on c¢onvex and cocave surface; basal
sternal ﬁrﬂcéss well developed and strongly curved.

Fupae : Chaetotaxy see figure 2.

Larvae : (Figure i ).

Head : Head hair 1 - ¢ strongly pigmented, stout, graduzlily tapering
to a sharp peint, 1ts length approximately at least half the distance
between the ‘I;:ase of the pair: 4 - C usually single_and simple but
cccaionally wifid; 5 - © which from 3 to 5 bDranches, pectinate,;

6 - C usually bifid, pectinate {rarely 3 branches)yl4 - C sinélﬁ
{occasionally bifid)}. Thorax. Integument glabrousj hair 1, 2, 3 - F
single, pectinate; %, 5, & - P single, pectinate; 7 - P usually 2
branches, pectinate: & - B 2 branches, pectinate; occasionally 3
branches 14 - P single end simple (rarely bifid and trifid). Abdomen.

Integument grabrous; comb variable ranging from 30 to 42 scales;
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siphon variable ranging frem 4 : 1 to 8 : 1 3 &4 - & pairs of subventral
tuft, 1 inserted out of line, the length less than the width of the
siphnn at the point of insertion; pecten approximately from 8 ~ 12
teeth; saddle ringing segment X.

Habitats znd disezsze relation @

This species had been ¢ollected [rom rockholes, ground pool
and artificial containers, at the elevation of 800 - 1200 meters,
from stagnant clear water to milky;larvae collected from rock holes

frequently in association with Culex (Lutzis) halifaxii and Culex

(Lophoceraomyia) minor, rGiedian distal spine of comb scales of

specimens coellected at the elevation of 1200 meters is obviocusly
broader and longer than the Iateral spines,
The females biting habit is unknown, though adults have been

found in houses.
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Egési {Culex} sinensis Theobald 1903
For aynonymy see appendix

LMTERIAL EAAMINED : Bfﬁh {ubdominal segment missing) 3,5Ui 2
associated pupal %nd larval askin and 8 larvac.
Female 3 ‘
Head :; Labium with broad median pale band; palpus dark brown with
scattered pale scales at apex. Thorax., Scubtum covered with light
brown scales from anterior promeontory to the supraalar area, bﬁt
indistinct arcund prescutellar space, darker sezles located arcund
prescutellar aream; scutelium with pale sgales on midlobe:; plszuron
dark brown, with patches of white scales present on the upper and
pesterior sterncpleurcn, indistiﬁct on upper mesepimercn; dark brown
Patches appears at subspiracular area and between scale palches of
upper and posterior sternopleuron. Ming uniformly dark brown. Leps,
Tarsomere I - IV with narrow basal pale band. Abdomen. Abdeminal
segment nmissing.
tale :
Head: Labium with broad pale band:; palpus dark, witih basal and medien
pale bands on segment III, only a narrow Yasal pale band on IV, and
larrow bﬁsal and narrow bésal and apical pale bands en V. Genitalig.
(Fi.gure ¢ ). Subapical lobe of the sidepiece or Lbasimere well
developed, setae {(a-¢) hooked apically, setac slenderer than setaze
a and b which ldcated close together{ subeqgqual 4 accessory setae
{(d-f}, followed by a slender leaflike seta g aﬁd a curved seta h;

e¢lasper normal in shape, smooth, with 2 subterminal spines,
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on concave and convex surfaces; phallosome simple, inner division
gradually tapering, slightly curved and spiculate, the arm parallel,”
cuter division greatly reduced, represented by a small slightly
curved preminence at the base of inner division; proctiger crowned
with a tuft of spine and with 2 cercal setae; basal sternal process
darkly pigmented and strongly curved. -

Pupa: Bhaelotony see fiﬂurc 5
barvam : {Figure &% )}

dead ! Antenna with a dark basal ring, rather straight, 1 - A branched,
simple, ianserted at the middle of the shaft, splculez on the shaft
reduced in number, scattered particularly on the inner surface below
the insertion of 1 - A3 head hair 1 - liéhtly to nederately
pigmented, its length approximately half the distance between the
peint of insertion; &% - € weak, long and single; 5, 6 - C rather
strong, bifid and pectinate; 5 - C rarely trifid 14 - C singie;
mentum triangular, strongly pigmented, with appraoxirately 15 - 19
lateral teeth on each side, only 7 .- B teeth robust and distinct.
fhorax. Integument glabrous; hair 1, 2, 3 - P single, pectinate,
subegqual in length; 4% -~ P very weak, short, with from 3 to &4 simple
branches; 5, 6 - T single, sparsely pectinate, 6 - P shorter and
.thinner than 5 - P: 7 - P 2 - 3 branches,:pectinate; 8 - F e&ingle,
padtinate, 14 - P single, simple. Abdomen. Halir &6 - I - II trifid,
pectinate,. 6 - III_uEuall:;F trifid (rarely %), &6 - ¥ « VI bifid;

? = I single, pectinate,. Integument glabrous, cowbs consisting of

from 3 to 5 scales, each scale with prominent median distal spine.
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Cule® (Qulex) pseudovishnui Colless 1957

1957, Culex pseudovishnui Golless, Ann. $rop. ted, Parasit. 51 : 83

(8,4, .

B 1 .
FATERIAL EXAMLINED : 5?5?,2[5 s 9 larvae with 2 asscciated larval and

pﬂpa% skins.

T'emale 3

Head : Proboscis dark brown with a rather narrow median band of light
zcales which brioader on ventral Burface; palpus also dark browng
decumbent scalés of the vertex light golden bréwm, white broader
scaleg arrange at the Berder of erbital line, erect sSesales with dark
and light colour. Théxra}sy Scutufi dark brown, Wifh golden brown scal:ze
along the borders, darker sScales gppear at the fossa and zlong the
acrostichal and postetrior dorsocedtral areas; lighter on the lateral
prrescutal and supraalay areas) sciitum with golden brown scales;
integumeiit of the pleuron uniformly dark brown, with patches of dull
white scales on the upper sternopieurcn, postérior sternopleuron,
and anterior mesepimerenh, dark banfls appear between patches of upper
and posterior sternopleutorn, predlar, below dpper mesepimeroh,
subspiracular,posteriol pronatél lebe: Wing usually dark bréwn,
Legs, Arterior surface of hind femur psale, with an indistinct broad
dark band apically, narre# pale barnd present between joints of all
legs. Abdomen. Terga dark, with narrow basal band, segment II the
band £lightly convex.

tlale :

ilead * Palpus with a broad median pale Band and a narrow basal pale
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band on segmen£ I1T, a basal white band on segment IV, and basazl

énd apical pale  bands on Eegment_ﬁ. 'Génitalia.'{Figure 2 .
Subapical lobe of the sidepiéce with 3 setae in{a- C) group, seta

a blunt, b and ¢ hooked apically; &4 aéaeasorg setae in (d ~ f} group
which one is leafletlike, broader than the 3; a broad, striated
leaflike seta [ and a slender, sliightly curved seta h: clasper
normal in shape, with 2 subterminzl spines; inner diviﬁibn of . the
phallosnmé.with 3 or 4 strong denticle, the spiculate protion with
strﬂné teeth apically; proctiger crowned with a strong tuft of spines:
basal.éternal process well developed, strongly curved and pigmenteqd.
Pupa® : Chaetotaxy as figure g

Larvae : {Figure 7 )

Head : Head hair 1 - C strongly pigmented, stqut, progressively
‘tapering to a sharp point freguently asmymetrical, 4% - C-single or
ﬁifid,.simple; 5 C with 3 to 4 branches, pectinéte; 6 ~C with 2 or 3
branches, pectinate. Thorax. Integument asually glabrous; hair 1, 2,
3 - P single, pectinate, subequal in length; 4 - F 2 or 2 branches,
pectinate; 5, & - P single, pectinate, 7 - P with 3 branches, pectinzte
8 - P.bi}id; pectinete; 14 - F single, simple. Abdomen, Abdominazl
hair 6 —= I trifid; 6 - II usvally trifid {rarely &4); & - III from

2 - 5 branches; 6 - IV usually 4 (rarely 3)3; & - V-VI usually 3

(rarelf Ly 72 - I single pectinate; comb consisting of 5 or 6 scales
arranged in an irreggiar liﬁe;'indiqiﬁual.comb scale elongate, with

a median prominent distal spine and very fine lateral spicules: siph%n

index variable ranging from % : 1 to 6 : 1, 5 to 6 irregular pairs of
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subventral tufts, with from 2 to & simple branches, their length
greater than the width of the siphon at the point aof insertion,
pecten consisting of & to 11 teeth restricted to the basal third of
the siphon.

Habitats and disease relation :

The larvae bhad been e¢cllected from Khao Yai at the altitude

8O0 - 900 meters. They have heen found in swamp margin covered

with grass and green algae, in associated with Culex (Culex) Einensis,

and from a ground pool with Culex (Mechthogenes) malayi. Bram (1967)

referred that Colless {1955h) reported that the adult females feed
primarily on birds and pig, and to a lessen degree on ox, dog, horse
and man; and Scanlen and Esakx {1965) collected females biting man at
clevation greater than 4,500 feet on Doi Pui, Chiengmai, Thailand,

No report on disease relation.
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Culex (Culex) perplexus Leicester 1908

1308, Culex perplexus Leicester, Cul. Malaya : 150 ( {f, s?];

Bdwards 1517, Bull. ent. Res. ¥ 225 (placed in synonymy with

vishnuil: Colless 1957, Ann. trop. Med. Parasit. 51 : 55

4 Cr.? R L‘, revalidafad}

Only one larva had been collected from a rockhole in

association with C, (C} mimulus. The most distinctive character

af larva was head hair 1 - C with accessory lateral spicules.

Larval chactotaxy see figure 10

L1360 1608E
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Culex {Culex)} pipiens guinguefasciatus Say 1823

For synonymy see appendix

.-1.
FATERTAL EXAMINED : 15_5?.?; 15 0?0’ ¢ 19 associated pupal and larval

skins; 15 larvae.

Fgﬁale i

EEEE :Proboseis and palpus entirely dark brown, Thorax. Scutum and
scutellum uniformly brown with geolden bronze scales; pleuron lighter
and without any striking darken area; 1 or 2 strong lower mesepimeron
present, patches of distinct whitish scales appears On upper
sternopleuron, posterior sternopleuron, upper mesepimercn and anterior
mesepimeron, Legs. Anterior surface of all legs covered with pale
scales on the ventral half, compretely pale at base and eantirely dark
at apex, remainders of the legs with dark scales. Wings. Dorsal
scales all dark. Abdomen. Terga uniformly dark, with distincit convex
basal pale band, basolateral white patches indistincti sterna with
variable patches of dark scales.

{In some speciméns integument of pleuron is darker than octhers
at postspiracular area, arocund anterior spiracular area and anterior
of posterior pronotal lobe.}

Hale 3
Head :intennaz normal, shorter than the proboscis; palpus dark, with
a somewhat paler area at the base of segment III, with a ventral line

of white scales on segment V. Genitalia {(figuretis }. Subapical lobe



of the sidepiece well developed, with 3 setae in {a-c)} group, followed
by 3 accessory setae (d-f), which one i5 bplunt, broader than the two,
a broad lezaflike seta g and a long curved seta hj clasper normal in
shape, without crest or annulations; lateral plate of the phallosome
distinctive and fairly simple, outer division of the lateral'plate
rather straight, tapering to a sharp point, nearly parallel in dorsal
aspect, inner division with rather large, divergent arms; proctiger
crowned with a strong tuft of spines, with 4 cercal setae present,
basal éfernal process poorly developed, very short and straight,

Pupa : Chaetotaxy see figure.ild

Larva : (Figure 11 J.

Head ! Head hair 1 - C filamentous, slightly pigmented; 4 - C single,

simple; 5 - G with 3 to 5 branches, pectinate; 6 - C with & - 6
branches, pectinate; 1% - C single, simple. Thorax. Integument
glabrous; hair 1, 2, 3} - P single, pectinate, subegqual in length

b - P bifid, pectinate; 5, & - P single, pectinate; 7, & - P
bifid, pectinate; 14 = P single, simple. Abdomen. Integument glabrous;
comb scales fan-shaped; siphon varied in length and shape, usually
stout and expanded medially, greatly narrowed distally, siphon index
do not reach 5 : 1; 4 pairs of subventral tufts, with from 2 to ¥
branches; pecten variable, from £& - 12 testh; saddle encircling segment M.

Habitats and disease relation @

The numbers of this species had - been c¢ollected from rockholes,
artificial ¢eontainers and swamp margin, in assoclation with Culex

(Mochthagenes) foliatus, the species is domestic mosquito and world wid:

distribition,
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Females Bbite man predominantly at night, both indoor and gutdear.

C, {C.} pipiens quinquefasciatus is an important wvector of

periodie filariasis caused by Wucheneria bancrofti in some parts

of the world, the disemse rarely found in Thailand, but very commen
in Burma and many countries in South East Asia. Studies have been
being done on the possibility of virus transmission ol encephalitis

with piplens guinguefasciatus but the record is still doubtful.
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‘Culex (Culiciomyid} pallidothorax Theobeld 1905

For synonymy see gppendix
MATERIAL LEXAMINED i 15193 { 1o 3‘.3,1 30 larvae with 4 associated larval
and pupal skins,
Female ¢

Medium sized species. Higafl. Proboscis and palpus covered with
uniformly dark &caley Thorax. scutum and scutellum are ¢uite pkain
without any orfnamentaltion; pleuron freguently tinged with green, with
an obviously dark brown pattein,; stretch from the posterior pronobul
lobe through preapisacular arsd Acress the prealar area and terminatﬁd
at the upper mesepimercn; antther dark brown patiern appearedat the
upper sternapleurcn: (heavily cofima like patclies present on anterior
of post spirscular and subspiracillar areas in aomeé species}; 1 or 2
lower mesepimeral biistles presehts ifings i covered with dark scales.
Legs. All legs uniformly dark brown with pale scales on the anterior
surface of the hind femur, Abdosens Terga with narrow pale basal
banda; sternum usually with broad pale scales.

Labium with a médisn tuft of bristlelike setae on the ventral
side: lower mesepimefon usually ®ith 1 or 2 bristles, {but ocecasionally
absent), Genitplie. (figure % ), Subapical lobs of the sidepiece
well developed, setae (as¢) closed together;y sete a blunt, shorter anl
narrower than seta b and ¢ which hooked apicelly; approximately 9
setae in {d-f)group & leallike seta g slender; sota h shorter than seta

E‘Gurved up apicelly; beyond the subapical lobe cdovered with numercu:



A

long fine hairs; clasper with 2 subterminal spines. The cuﬁvex
surface with a distinet crest of more than 10 recurved spines; lateral
plate of the phallosome with a prominent basal teeth and approximately
7 denticles; basal sernal process parrow, long and straight.

Fupay : Chastotaxy see figure 13-

Larvae : (Fiegure 314 ). _
Head : Head hair 1 - C filamentous, lightly pigmented; its length at
least half the distance between the base of the pairj L - C single

and simple; S, & - C with 2 - % branchas, pectinate} 14 - C single.
Thorax. Integument with minute spicuies; hair 1, 3 - P bifid, pectinate,
{1 - P rarely trifid); 2 - P single, pectinate; 5, 6 - P single,
pectinate;?, 8 - P bifid, pectinate; 14-F single, simple; comb
consisting of %rum 20 to 42 scales, fan-shaped; siphon gwollened
medially, with U4 pairs of subventral tufts; ﬁecten variable in number,
ranging from 7 to 13 teeth; saddle ringing segment X.

Habitats and disease relaticon 1 .

The members of this species have been collected from rockholes

and artificial containers in associated wath Culex {Culex) halifaxii

_and Culex (Lophoceramomyia) minor at the elevation of 800. - 900 meters,

Female biting habit is unknown, but usuallj they do not feed on
man. Bram {1967) had refered to Scanlon and Esah {1965)'s report that
adults had been collected from Doi Fui Mountain at the elevation of
2,500 to 4,500 feet, biting on man; and lyengar (19%3) had peported

pallidothorax as a carriesr of Wuchereria malayi .
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Culex (Lut ira} hallfaxll Theobald 19053

For complete synonymy sSce appendix

AATERTAL EXaMINED : & glg, s ﬁf_f;* 15 larvae .with .2 associated

pupal and larval skins.
Female :

" A large sized species for the subgenus Culex with distinctive
ornamentation on the legs, pleuron and abdomen. Head. Labium dark
‘brown with a narrow distinct pale band on the ventral surface,
indistinct in dorsal aspec¢t but occasienally ring the proboscis:
palpus also dark brown with small patches or scattered vale scales;
Thorax. Scutum covered with bronze brown scgles, but with a variable
pattern of yellowish scales on the anterioer promentory, the humeral
area, posterior fossal area (in some specimens spotlike appéar at
_this area), scattered in and around the prescutellar spacef{bccasionally
without scattered scales in the space), scutellar lobes also covered
with the yellowish scales; acrostichal bristles distincet at the
proximal part; integument of the pleuron light hrewn, with distinct
scale patches and bristies on the preslar area, the upper sternopleurcn.
the posterier sternopleuwrcn, the upper mesepimeron and the anterior
mesgpimeron, Legs. Femur and tibia of all legs speckled, all farsomer-
dark. Abdomen. Terga II-V:with distin¢t narrow apical pale bands,
segment VI - ¥III with broader pale bands. o
Hale :

Scaling and coleouring as in female, but usuzally the labium with

narrower pale band or dark on dorsal aspect. Genitalia. {(Figure 13 ).
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Subapical lobe of the sidepiece with 3 setae in (a~c) group, hoocked
apically, followed by 1 short seta; clasper with 3 subterminal 5etae;l
phallosome simple, consisting of a growp of approximately 10 distinct
denticles; parvaproct with ¥ cercal setae.
Pupa : (Figure t8 ).

Respiratory trumpet without slit widening distally; paddle
strongly emarginate on apex. Chaetotoxy as figure ..
Larva : (Figure 17 }. i
Head 5 dntenna small, slightly widened . near the base, without spicules.
uniformly lightly sclerotized, 1 - A developel like simple seta,
inserted close to base. Hental plate strongly sclerotized with b
robust teeth on each side of median tooth. Integument with dense
heartbeat patterns of spicules, Head hair 1 - C a;ising on small,
distinct protuberance; &% - C frith 4% to 5 branches; 5, & - G single,
simple, usually with dark pigment around the insertions. Thorax.
Integument with small sharply pointed spicules; theracie hair 1- ¥ - F ‘b
all single, simple {except 1 - P very sparsely pectinate}; & - P
tranched, pectinate; 1% - P single, simple. Abdomen. Integument
finely spiculose; comb consisting of fan~-shaped scales, siphon index
variable but not more than 1 : 1.5; siphon with pectinate subventral
tufts arranged in a line and & pair of small, bifid, simple tuft near
distal end of the pecten: pecten appeared along the line of subventral

tufts; ventral brush within the grid usually with € pairs of tufts;

anal saddle complete, spicule conspicucus, anal gill very short.



Habitatsand disease relation :

This species had been collected from rockholes aad artificial

. centainers, frequently wlth larvas Gulex [Gulex) plplens qulnquefasclau“-

Culex (Culex) mlmulus and Gulex (Laphoceraomyla} minor, at% the

elevation of 80D - 900 meters. The larvae feed on ather mosquito
larvae and arthropeds. Biting habits of the -adult females are

unknown, probably feed largely on avian host and seldom attack man.
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DISTINCTIVE CHARACTERS OF THLE SPLCIES

HidlwILIFER GROUF

Culex {Lophoceraomyia) ganapathi Colless 19065

1965. Culex {LuEhocerachia} ganapathi Colless, J. med. Ent. 2 294
(g*?,L‘) |

Female : Lack assoclated pupal and larval skin to ¢onfirm.

Male : Specimen is not available to study other morphological
characters except those of antenna and terminalia. Antenna. (Figureef)
F5 with a tuft of from 3 to 5 yellewish, narrow, pointed scales,
subegual in length, and severals gdditiomal setaeg; F6 with z row of
more than 10 pigmented, gently curved and filamentous apically scales,
and additional filamentouslike setae; F? with a row of at least 8
scales like F6 but slipghtly sherter, at least 4% kinked scales and
additiopal filamentouslike setae; F8 with a distinct_tuft of from 5

to 7 pigmented, long and gradually curved up distally, % or more
petallike scales and additional filamentouslike setae from 3 to 5§

F9 without any modified sScales or setae. Genitalia (Figure &1 ).
Subapical lobe of sidepiece with 3 setae in {a-c) pgroup, one shorter,
filamentous and hooked distally, another two gradually slender towards
apex and hooked; % setae in (d-I) group, one leafletlike, striated

and longer than the 3, a leaflike seta g and a long spinelike seta hj
L submarginal setas present, inserted in a line; ¢lasper normal in
shape with 1 subterminal spine or seta:; lateral plate of the phalloscr-
with the internal process curved laterally, not longer than the apical

knob of dorsal process; dorsal process with 2 spinose apical knob and

with at least 7 distainct denticles on the lateral margin,



)

Pupa : Chastotaxy see figure 3.

Larva : (Fipgure 23 ),

Head :Head hair 1 - C strongly pigmented, usually swoolen an the
basal half; & ~ C single, distinctly longer than the distance between
the pairs; 5, & - C bifid, pectinate; 14 - € usually bifid. Thorax.
Integument finely spiculese; 1, 2, 3 - P single, pectinate, 3 - P
shorter and smaller than 1, 2 - P: 4 -~ P bifid, pectinate; S5, 6 - P
single, pectinate; 7 - P bifid, pectinate; B - P single, pectinate;
14 - P bifid, Abdomer, Iategument glabrous; comb consisting of from
30 to 45 fan ~ shaped scales; % palrs of subventral tuftsSipecten wizh
# to 13 teeth; saddle completely ringing segment X.

Hablitats and disease relation :

Larvae of this species had been collected from freeheoles, in

association with Culex (Meoculex) brevipalpis and Culex (Lophoceravmria,

minor. Bieology of adults is anknown.
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Culex.{Lqubﬁerﬁﬂmyié} minor {(Leicedter) 1908

Far synonyny seé appendiz

Female : No specimen available to study.
Kale : Antenna (Figure 208 ),

Specialized or modified scales or setae appear from F5 to Fg;
F5 with from 3 to & narrow, yellowish pointed scales between 2 groups
of several additional fine setaeg FE with wavelike scales not more
than 10, and several additional rather long and straight setas; F?
with 4 types of modified scales and setae, 5 or more sigmeid scales
between 2 rows of petallike setae and at least 4 additional fine seta~:
FB with long wavelike setae similar to FE' atleast 4 short petallike
setae and_ﬁ or more leong additional setac; F9 with & or more strongly
pigmented, rather straight scales.

host diagnostic characters of this species were agreeable to he

Culex (L) minor except features of the phallesome, Genitalia,

(Figure &6 ). Subapical lcobe of sideplece with 3 setae in {a-c)

group, seta ¢ separated from setae a and b, slightly expanded apically,
then bent and beccoming narrow and terminating in a pointed end; a and

b similar, almost of the same length and strength, bent apically; &
sefae in (d4-f)} group, none of them striated, but one setae is distinctly
longer than others; a symmetrical leaflike seta g; and a long hatirlike
seta h: 5 to & submarginal setac insefted in a straight line, the setze
strong and praminentlyxb&nt; clasper normal in shape with 2 subterminal
setae; lakteral plate of the phallcsﬁma withh the internal process
straight, curved down apically, not longer than the apex of the dersal

procesSs;
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the dorsal process with a spiculate apical knob and with 10 or more
teeth in dorsal aspect.
Pupa : Chaetotaxy see figure 2%
Larva : (Figurs %% }
The most distinctive character is bearing two types ol comb

teeth. Chaetotaxy as fligure
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FRAUDATRIX GROUP

Culex {Lophocergomyial) infantulus Edwards 1922
For synonymy see appendix
Only 8 larvae had been collected from a rockhole at the altitude

d0C meters. Larval chastotaxy see figure 272,
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Culex (Heoculex) brevipalpis (Giles) 1502

For complete synonymy seeg appendix

A
MATEREAL EXAMINED : L4 gﬁ wWith genitalia; 1 assocodbadivd pepad snd

iexwad akip, 8 larvae.

Female :
Specimens are not available to study, secerding bs tire hask

apancikated pogpnl snd berved SIS,

Male * Head,

Anﬁenna riormal, without specialized hair or scale, usuaily.only
slightly longer than the proboscis, flagellar whorls with numerous
long hairs; flagellar segment 12 and 1% elcongate. Palpus 5 segmented
approximately % of the length of the proboscis, curved. Genitalia.
(figure}o)-ﬁﬁhapical lobe of the sidepiece or ?asimere bears B setae,ﬁ

| 3 strong rodlike setae in (a-¢) group which 1 setz blunt, 2
hoocked apically; 3 cetae in_td—f} group, subequal in length, the
sﬁartest one brosader, Et;iated, the other two more slender, tapering
to azpex and hocked apically; seta g leaflike and a short spinelike
seta h. Clasper or distimere slender with a distinct subterqinal
spine: phallosome simple,- lateral platé ovyoid shape with numerous
distinct denticles ventrai bridge, paramere and basal process_distincf;
proctiger well develnped; crowned with a tﬁft of slightly Sclerotized;
getae, 4 cercal setae, basal Et;rnal process not developed. !

Pupa :

Chaetotaxy as [igure 44
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Larva 3 (Figurewg]

Head : Head hair 1 - C robust, strongly pigmented, tapering to a

sharp pointy 4 - C single, simple; 5, 6 = C with from 2 - 3 branches;
1% -« C dend ritic. Thorax. Integument glabrous; hair 1, 2, = P single,
sparsely pecbinate, subequal in length; 3 ~ F single, sparsely pectinatz,
about f the lemgth and width of 1; 2 - F; 4 - P with from 2 - 3
branches, very sparsely pectinate: 5, 6 = P single, sparsely pectinate-
Y- F gsugllj 2 hfanches but occaﬂicnally cnly 1 branch sparsely
pectinate: 8§ - P usuwally 1 branch bit sometimes 2 branches, sparsely
pectinate: 14 -~ P with ficm 2 = % branches, simple, Abdomen. Hair 6-I.-°%
wsuslly bifid {rarely trifid), pectinate; hair 7 - I bifid, pectinate.
Iﬁtegument glabrous) comb fan-shaped; consisting of from 42«50 scales;
siphon very long and slender ranging from 10 : L to 16 ¢ 13 b « &

pairs of subventral tufta, indiwvidual tuft with.frnm 3 - to 5 branchza,
therr length less than the width of the siphon at.the polnt of
insertion) pecten with from 12 ~ 17 téethj saddla completely ringing
segment X, ventral brush coneisting of 10 individual tuft of setae,

2ll inserted within the grid, 2 palrs of anal gllls present, one palir
obvicusly shorter then another onei

HaBITATS AND DISEA3E RELATION t larvae of the apediesg hava been

¢ollected from only treholes at the elevation of BOO - 900 meters in

asséciaticn with Guiex iLqphq;eraamyia} minor and C. (L.} ganapsthi..
Biting habita of females afg-;nknawna Bram (1967) referred to Bonne-
liepater (1964)'s report that man may be sttechked nesr the breeding
sites in ﬂey Guinen+Members of thiz species are fnﬁﬁd ﬂhruugﬁcut

Thiailand
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Culex {llochthogenes) foliatus Brug 1932

For dynonymy see appendix
Female : No specimen available to study.
Male : Genitalia. {(Figure 33 )}

Subapical lobe of the sidepiecé indistinct, composed of 9
‘setme, % setae in (a=e) group, well differentiated, and of the same
order, one with blunt apsx, elbowed at distal halfl, one hooked at
apex, the last ene with bent tipj a low of 4 slender dtriated leaflet-
like setae in (d=f} group, subequal in length; 1 striated leaflife
Setae and thé emallest bne behind the b striated leafletilike setane,
Clasper short and stout, swollén medially, with 2 subapical spines.
Lateral plate of the phalloscme narrowed distally, setae like fine
had présent at base (dorsal asﬁét£s},ﬁore than % distinct and prominent
denticles located at the middle portion (lateral aspeet). Paraproci
crowned with hairlike spines, 2 cercval setae present, basal protess,
ventral paramere distinet. Lobe of ch tergite indistinct but.spine
distinct.

Pupa : Chastotaxy as fifure 32

Larva t (Figure 31 ).

Head : Head % = € with from 2 $o b4 weak branches, simpley 5 - C Lifid,
slightly pectinate; 6 - C bifid, pectimate; 1k - C bifid; 16, 17 - ¢
distinect, Thora%. Integument éiabrnus; hair 1, 2, 5 -~ P single,

1, 2 < P pectinate, 3 - P siuple, approximately half the length and
width of 1, 2 - P; 4 - P weak with from 2 to 4 branches; 5, 6 = P

single, peetinate, 7 - P bifid; pectinake; 8 - P single, pectinate;



T

14 - P bifid. ibdomen. Comb consSisting of fan-shaped scales, fringed
with subéqual/spinéf'Siphcn index ranging from & : 1 to ¥ ¢ 1 saddle
ringing segment X.

Habitat and disecase relation e T

Larvae of this species have been collected from ground pool at
the elevation of BOO - 900 meters, in association with C.- (C) pipiens

quinguefasciatus. Female feeding habit is unknown.
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